
(ORGANIC CHEMISTRY)

Code

MADHYA PRADESH BHOJ (OPEN) UNIVERSITY - BHOPAL



Vikas® is the registered trademark of Vikas® Publishing House Pvt. Ltd.

VIKAS® PUBLISHING HOUSE PVT. LTD.
E-28, Sector-8, Noida - 201301 (UP)
Phone: 0120-4078900  Fax: 0120-4078999
Regd. Office: A-27, 2nd Floor, Mohan Co-operative Industrial Estate, New Delhi 1100 44
 Website: www.vikaspublishing.com  Email: helpline@vikaspublishing.com

All rights reserved. No part of this publication which is material protected by this copyright notice
may be reproduced or transmitted or utilized or stored in any form or by any means now known or
hereinafter invented, electronic, digital or mechanical, including photocopying, scanning, recording
or by any information storage or retrieval system, without prior  written permission from the Registrar,
Madhya Pradesh Bhoj (Open) University, Bhopal.

Information contained in this book has been published by VIKAS®   Publishing House Pvt. Ltd. and has
been obtained by its Authors from sources believed to be reliable and are correct to the best of their
knowledge. However, the Madhya Pradesh Bhoj (Open) University, Bhopal, Publisher and its Authors
shall in no event be liable for any errors, omissions or damages arising out of use of this information
and specifically disclaim any implied warranties or merchantability or fitness for any particular use.

Copyright © Reserved, Madhya Pradesh Bhoj (Open) University, Bhopal

Published by Registrar, MP Bhoj (Open) University, Bhopal in 2020

Reviewer Committee
1. Dr Neelam Dubey

Professor
Govt. MVM College, Bhopal (MP)

2. Dr Neetupriya Lachoria
Assistant Professor
Govt. Dr Shyama Prasad Mukarjee Science &
Commerce College, Bhopal (MP)

Advisory  Committee
1. Dr  Jayant Sonwalkar

Hon'ble Vice Chancellor
Madhya Pradesh Bhoj (Open) University
Bhopal (MP)

2. Dr  L.S. Solanki
Registrar
Madhya Pradesh Bhoj (Open) University
Bhopal (MP)

3. Dr Shailendra Singh
Assistant Professor
Madhya Pradesh Bhoj (Open) University
Bhopal (MP)

4. Dr Neelam Dubey
Professor
 Govt. MVM College, Bhopal (MP)

5. Dr  Neetupriya Lachoria
Assistant Professor
Govt. Dr Shyama Prasad Mukarjee Science &
Commerce College, Bhopal (MP)

6. Dr S.D. Dwivedi
Professor
Govt. Dr Shyama Prasad Mukarjee Science &
Commerce College, Bhopal (MP)

COURSE WRITERS

K S Tewari, Former Head of the Department of Chemistry, Christ Church College, Kanpur
N K Vishnoi, Retired Professor, NIIT University, Neemrana, Rajasthan
Units (1-5)

3. Dr S.D. Dwivedi
Professor
Govt. Dr Shyama Prasad Mukarjee Science &
Commerce College, Bhopal (MP)



SYLLABI-BOOK MAPPING TABLE

Syllabi Mapping in Book

ukfHkdh; pqEcdh; LisDVªfedh
izksVksu pqEcdh; vuqukn (1H–NMR) LisDVªfedh] ukfHkdh; ifjj{k.k ,oa foifjj{k.k]
jklk;fud foLFkkiu ,oa vkf.od lajpuk] fLiu&fLiu ;qXeu ,oa ;qXeu fLFkjkad]
flXuy dk {ks=] ljy dkcZfud ;kSfxdksa ds PMR LisDVªk dh O;k[;k] tSls&bZFkkby
czksekbM] ,Fksuky] ,lhVSfYMgkbM] 1-1-2&Vªkb czkseksbZFksu] bFkkby,slhVsV] VkWYohu ,oa
,sflVksQhuksuA UV, IR ,oa PMR LisDVªfedh rduhd dk mi;ksx djrs gq, ljy
dkcZfud ;kSfxdksa dh lajpuk dk fu/kkZj.kA

dkcZeSXuhf'k;e ;kSfxd % fxzXukMZ vfHkdeZd& fojpu] lajpuk ,oa jklk;fud vfHkfØ;k,aA
dkcZftad ;kSfxd & fojpu ,oa jklk;fud vfHkfØ;k,aA
dkcZyhfFk;e ;kSfxd & fojpu ,oa jklk;fud vfHkfØ;k,aA

ukedj.k] lajpukRed y{k.k] Fkk;ksy] Fkk;ksbZFkj] lYQksfud vEy] lYQksfuekbM ,oa
lYQk XokfuMhu ds fojpu dh fof/k;ka ,oa jklk;fud vfHkfØ;k,aA

gkbMªkstu dh vEyh;rk] Mkb,fFky eSyksusV ,oa ,fFky ,sflVks,lhVsV dk ,sfYdyhdj.k]
,fFky ,sflVks,lhVsV dk la'ys"k.k& Dyslu la?kuu] ,fFky ,sflVks,lhVsV dh dhVks&bukWy
pyko;orkA
1-3& MkbFkk;su dk ,fYdyhdj.k o bukfeu dk ,fYdyhdj.k ,oa ,flyhdj.kA

oxhZdj.k ,oa ukedj.k] eksukslSdsjkbM] vkslktksu fojpu dh fØ;kfof/k] Xywdkst rFkk
ÝDVksl dk var:ikarj.k] ,YMksl esa Ük`a[kyk vkjksg.k o vojksg.k] eksukslSdjkbMksa dk
vfHkfoU;kl] ,fjFkzks ,oa Fkzh;ks vizfrfcEch f=foe leko;oh] Xywdkst dk eSuksl esa
:ikarj.k] XykbdkslkbM] eksukslSdjkbM ds oy; ds vkdkj dk fu/kkZj.k] D(+) Xywdkst
dh oy; lajpuk] ifjorhZ /kzqo.k ?kq.kZu dh fØ;kfofèk] jhckst vkSj MkbvkDlhjhckst dh
lajpuk] MkblSdjkbM&ekYVkst] lqdjkst rFkk ysDVkst ¼lajpuk fu/kkZj.k NksM+dj½]
ikyhlSdjkbM&LVkpZ ,oa lsY;qyksl dk ifjp;kRed v/;;u ¼lajpuk fu/kkZj.k NksM+dj½A

izkÑfrd olk] okuLifrd mn~Hko ds [kk| ,oa vkS|ksfxd rsy] lkekU; olh; vEyh;]
fXylkjkbM] vlar`Ir rsyksa dk gkbMªksftuhdj.k] lkcquhdj.k eku] vk;ksMhu eku] vEy
eku] lkcqu] lka'ysf"kd viektZd] ,fYdy ,oa ,sfjy lYQksusVA

 LisDVªksLdksih

 v‚xsZuks&esVkfyd
;kSfxdksa ds ,uksysV~l }kjk

dkcZfud la'ys"k.k

 dkcksZgkbMªsV olk] rsy
vkSj viektZd



,sehuks vEy dk oxhZdj.k] lajpuk ,oa f=foe jlk;u] vEy&{kkjdh; izÑfr] lefoHko
fcUnq ,oa oS|qr d.k lapyu] &,ehuks vEy dk fojpu ,oa vfHkfØ;k,aA isIVkbM ,oa
izksVhu dh lajpuk ,oa ukedj.k] izksVhu dk oxhZdj.k] isIVkbM lajpuk dk fu/kkZj.k rFkk
lewg fo'ys"k.k] isIVkbM dk o.kkZRed ty&vi?kVu] fpjizfrf"Br isIVkbM la'ys"k.k]
Bksl izkoLFkk] isIVkbM la'ys"k.k] isIVkbM ,oa izksVhu dh lajpuk] izksVhu lajpuk ds Lrj]
izksVhu foÑfrdj.kA
U;wfDyd vEy& ifjp;kRed v/;;u] U;qfDyd vEy dk la?kVu] jkbcksU;qfDy;kslkbM
,oa jkbcksU;qfDy;ksVkbM] DNA dh f}dqaMfyuh lajpukA

jax ,oa la?kVu ¼bysDVªkWfud vo/kkj.kk½] jatdksa dk oxhZdj.k& esfFky vkWjsat] dkWxks jsM]
eSykdkbV xzhu] fØLVy ok;ysV] fQuksy¶FkSyhu] ¶yksjkslhu] vytjhu rFkk uhys jax
;k bUMhxks jax dk jklk;fud v/;;u rFkk la'ys"k.kA

fijksy] ¶;wjsu] Fkk;ksQhu ,oa fifjMhu dk ifjp;] vkf.od d{kd ifjn'̀; ,oa ,sjksesfVd
vfHky{k.k] la'ys"k.k dh fof/k;ka ,oa bysDVªkWuLusgh izfrLFkkiu ds lanHkZ esa fof'k"V
jklk;fud vfHkfØ;k,a] fifjMhu O;qRiUuksa ds ukfHkdLusgh izfrLFkkiu vfHkfØ;kvksa dh
fØ;kfof/kA
fifjfMu] fiisfjMhu ,oa fijksy dh HkkfLedrk@{kkjdrk dh rqyukA
ikap ,oa N% lnL;h; la?kfur fo"kepØh; ;kSfxdksa dk ifjp;A
b.Mksy] fDouksyhu ,oa vkblksfDouksyhu dk fojpu ,oa jklk;fud vfHkfØ;k,a
¼fQ'kj&b.Mksy la'ys"k.k] LØkWi la'ys"k.k ,oa fc'yj&usfivjkYldh la'ys"k.k ds fof'k"V
lanHkZ esa½] b.Mksy] fDouksyhu ,oa vkblksfDouksyhu ds bysDVªkWuLusgh izfrLFkkiu vfHkfØ;kvksa
dh fof/kA

 vehuks vEy] U;wfDyd
vEy vkSj Ñf=e jatd

 fo"kepØh;
¼gSVªkslk;fDyd½ ;kSfxd
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ifjp;

Lo&vfèkxe 1

ikB~; lkexzh

dkcZfud jlk;u 'kkL=] jlk;u foKku dk ,d mi&vuq'kklu gS tks dkcZfud
;kSfxdksa dh lajpuk] xq.kksa vkSj çfrfØ;kvksa dk vè;;u djrk gS] ftlesa lgla;kstd
caèku esa dkcZu gksrk gSA lajpuk dk vè;;u mudh jklk;fud lajpuk vkSj lw=
fuèkkZfjr djrk gSA xq.kksa ds vè;;u esa HkkSfrd vkSj jklk;fud xq.k 'kkfey gSa] vkSj
muds O;ogkj dks le>us ds fy, jklk;fud çfrfØ;k dk ewY;kadu vko';d gSaA
dkcZfud çfrfØ;kvksa ds vè;;u esa çk—frd mRiknksa] nokvksa vkSj i‚fyej ds
jklk;fud la'ys"k.k vkSj ç;ksx'kkyk esa vkSj lS)kafrd vè;;u ds ekè;e ls
O;fäxr dkcZfud v.kqvksa dk vè;;u 'kkfey gSA thou i)fr esa dkcZfud ;kSfxdksa
dh cgqr gh egRoiw.kZ Hkwfedk gSA buesa dkcZu ds lkFk&lkFk gkbMªkstu Hkh jgrk gSA
dkcZfud jlk;u foKku esa vè;;u fd, x, jlk;uksa dh Js.kh esa gkbMªksdkcZu ¼dsoy
dkcZu vkSj gkbMªkstu okys ;kSfxd½ ds lkFk&lkFk dkcZu ij vkèkkfjr ;kSfxd 'kkfey
gSa] ysfdu vU; rRoksa] fo'ks"k :i ls v‚Dlhtu] ukbVªkstu] lYQj] QkLQksjl ¼dbZ
tSo jklk;fud esa 'kkfey½ vkSj gSykstu Hkh 'kkfey gSaA v‚xsZuksesfVªd jlk;u]
dkcZu&èkkrq ckaM okys ;kSfxdksa dk vè;;u gSA dkcZfud ;kSfxd lHkh lkalkfjd
thou dk vkèkkj cukrs gSa vkSj Kkr jlk;uksa ds cgqer dk fuekZ.k djrs gSaA dkcZfud
;kSfxd dkcZu] gkbMªkstu vkSj vU; rRoksa ls feydj cus ;kSfxdksa dks dgrs gSaA buds
chp çk;% lgla;kstd caèk gksrs gSa vkSj ;s dkcZfud foy;uksa esa gh foys; ¼?kqyu'khy½
gksrs gSaA buds mnkgj.k gSa & esFksu] DyksjksQ‚eZ] ,lhfVd vEy] dkcksZgkbZMªsV] ;wfj;k]
bR;kfnA budh mifLFkfr tSo inkFkksaZ esa vfèkd gksrh gSA çeq[k dkcZfud ;kSfxdksa ds
lewg gSa & ,YdsUl] ,YdkbUl] ,sYdksg‚y] ,Ydksbd ,flM] ,YMhgkbM] dhVksu] bZFkj]
,LVj] ,Ydkby lkbukbM] ,Ydkby vekbM] bR;kfnA ç—fr esa dkcZfud ;kSfxdksa
dh la[;k 10 yk[k ls Hkh vfèkd gSA

LisDVªfedh] HkkSfrdh foKku dh ,d 'kk[kk gS ftlesa inkFkksaZ }kjk mRlftZr ;k
vo'kksf"kr fo|qr pqacdh; fofdj.kksa ds LisDVªeksa dk vè;;u fd;k tkrk gS vkSj bl
vè;;u ls inkFkksaZ dh vkarfjd jpuk dk Kku çkIr fd;k tkrk gSA bl 'kk[kk esa
eq[; :i ls o.kZØe dk gh vè;;u gksrk gS vr% bls LisDVªfedh ;k LisDVªksLdksih
(Spectroscopy) ;k LisDVªe foKku (Spectrum Science) dgrs gSaA ewyr% fofdj.k
,oa inkFkZ ds chp vUr%fØ;k (Interaction) ds vè;;u dks LisDVªfedh ;k LisDVªksLdksih
dgk tkrk FkkA oLrqr% ,sfrgkfld :i ls –"; çdk'k dk fdlh fçTe ls xqtjus ij
vyx&vyx vko`fÙk;ksa dk vyx&vyx ip ;k ekè;e ij tkuk gh LisDVªksLdksih
dgykrk FkkA ckn esa LisDVªksLdksih 'kCn ds vFkZ dk foLrkj gqvkA vc rjaxnSèkZ~; ¼;k
vkof̀Ùk½ ds Qyu ds :i esa fdlh Hkh jkf'k dk ekiu LisDVªksLdksih dgykrh gSA fdlh
jkf'k dk vkof̀Ùk ds Qyu ds :i esa vkys[k ¼Iy‚V½ o.kZØe ¼LisDVªe½ dgykrk gSA
fdlh inkFkZ ds fdlh æO;eku esa vk;uksa] ijek.kqvksa ;k v.kqvksa dh mifLFkfr dh
l?kurk ¼Concentration½ dk ekiu LisDVªksesVªh dgykrk gSA LisDVªfedh dh uhao
vkbtsd U;wVu us lu~ 1666 bZ- esa Mkyh FkhA mUgksaus ,d can dejs esa f[kM+dh ds fNæ
ls vkrs gq, lkSj fdj.kiqat ¼Beam of Light½ dks ,d fçt~e ls gksdj insZ ij tkus



ifjp;

2 Lo&vfèkxe
ikB~; lkexzh

fn;kA insZ ij lkr jaxksa ij cSaxuh jax FkkA iêh esa lkrks jax & yky] ukjaxh] ihyk]
gjk] vklekuh] uhyk vkSj cSaxuh & blh Øe esa fn[kkbZ iM+rs FksA U;wVu us bl iêh
dks LisDVªe dgkA bl ç;ksx ls mUgksaus ;g fl) fd;k fd lw;Z dk 'osr çdk'k
okLro esa lkr jaxksa dk feJ.k gSaA

mu jklk;fud oLrqvksa dks] ftuesa ,d ;k vfèkd gkbMªksdkcZu ewyd èkkrq ;k
mièkkrq ¼Metalloid½ ls _tq la;ksftr gksrs gSa] dkcZèkkrqd ;k v‚xsZuks&esVkfyd
;kSfxd ¼Organo-Metallic Compounds½ dgrs gSaA ç—fr esa ;s vçkI; gSa] ij
ç;ksx'kkyk esa la'ysf"kr bu ;kSfxdksa dh la[;k cgqr cM+h gSA

¶jSadySaM us loZçFke 1849 bZ- esa Mkb&,fFky tLrk uked ,d dkcZèkkrqd ;k
v‚xsZuks&esVkfyd ;kSfxd dk ìFkDdj.k fd;k vkSj mldh lajpuk fuèkkZfjr dhA ckn
esa vusd èkkrqvksa vkSj mièkkrqvksa ds la;ksx ls dbZ ;kSfxdksa dk la'ys"k.k fd;k x;kA
bu ;kSfxdksa us vkèkqfud jlk;u dh mUufr esa egRoiw.kZ Hkwfedk fuHkkbZ gSA vehuks
,flM dkcZfud ;kSfxd gksrs gSa ftuesa vehu (–NH

2
) vkSj dkcksZfDly (–COOH)

lewg gksrs gSa] lkFk gh çR;sd vehuks ,flM ds fy, ,d lkbM psu ¼ R lewg½ gksrk
gSA vehuks ,flM ds çeq[k rRo dkcZu ¼C½] gkbMªkstu ¼H½] v‚Dlhtu ¼O½] vkSj
ukbVªkstu ¼N½ gSa] gkykafd vU; rRo dqN vehuks ,flM dh lkbM psu esa ik, tkrs
gSaA ,d i‚yhisIVkbM ftlesa yxHkx ipkl ls vfèkd vehuks ,flM gksrs gSa] ,d
çksVhu ds :i esa tkuk tkrk gSA çksVhu ,d tSfod :i ls dk;kZRed rjhds ls
O;ofLFkr ,d ;k ,d ls vfèkd i‚yhisIVkbM ls feydj curk gS] vDlj dksbUtkbe
vkSj dksQSDVlZ tSls fyxsaM ds fy, ckè; gksrk gS] ;k nwljs çksVhu ;k vU;
eSØkseksysD;wy tSls Mh,u, (DNA) ;k vkj,u, (RNA) ds fy,A

bl iqLrd ^dkcZfud jlk;u 'kkL=* esa jlk;u foKku dh ewy voèkkj.kkvksa
dks laxzfgr fd;k x;k gSA ;g LisDVªksLdksih( v‚xsZuks&esVkfyd ;kSfxdksa ds ,uksysV~l
}kjk dkcZfud la'ys"k.k( dkcksZgkbMªsV olk] rsy vkSj viektZd( vehuks vEy]
U;wfDyd vEy vkSj Ñf=e jatd( fo"kepØh; ¼gSVªkslk;fDyd½ ;kSfxdksa dh ewy ckrsa
le>us esa Nk=ksa dh enn djsxkA

bl iqLrd dks ikap bdkb;ksa esa foHkkftr fd;k x;k gS tks ,d Lo&vfèkxe
ikB~; lkexzh (Self-Instruction Mode) gSA çR;sd bdkbZ ,d ifjp; ds lkFk 'kq:
gksrh gS ftlds ckn mís'; dh :ijs[kk gksrh gSA rc fo"k; dh foLr̀r lkexzh dks
,d ljy ysfdu lajfpr rjhds ls çLrqr fd;k x;k gS rkfd Nk= vklkuh ls fo"k;
dks le> ldsA Nk= dh le> dks ij[kus ds fy,] chp&chp esa ^viuh çxfr
tkafp,* ç'u gksrs gSa] vkSj fo"k; dks vklkuh ls le>us gsrq lkjka'k] eq[; 'kCnkoyh]
Lo&ewY;kadu ç'u ,oa vH;kl Hkh çR;sd bdkbZ ds var esa fn;k gqvk gSA



LisDVªksLdksih

Lo&vfèkxe 3

ikB~; lkexzh

1-0 ifjp;
1-1 mÌs';
1-2 ukfHkdh; pqacdh; vuqukn
1-3 ljy dkcZfud v.kqvksa ds ih,evkj LisDVªk ¼o.kZØe½
1-4 ;woh] vkbZvkj vkSj ih,evkj LisDVªe ds vuqç;ksx
1-5 viuh izxfr tkafp, iz'uksa ds mÙkj
1-6 lkajk'k
1-7 eq[; 'kCnkoyh
1-8 Lo&ewY;kadu ç'u ,oa vH;kl
1-9 lgk;d ikB~; lkexzh

LisDVªfedh] HkkSfrdh foKku dh ,d 'kk[kk gS ftlesa inkFkksaZ }kjk mRlftZr ;k
vo'kksf"kr fo|qr pqacdh; fofdj.kksa ds LisDVªeksa dk vè;;u fd;k tkrk gS vkSj bl
vè;;u ls inkFkksaZ dh vkarfjd jpuk dk Kku çkIr fd;k tkrk gSA bl 'kk[kk esa
eq[; :i ls o.kZØe dk gh vè;;u gksrk gS vr% bls LisDVªfedh ;k LisDVªksLdksih
(Spectroscopy) ;k LisDVªe foKku (Spectrum Science) dgrs gSaA ewyr% fofdj.k
,oa inkFkZ ds chp vUrjfØ;k ds vè;;u dks LisDVªfedh ;k LisDVªksLdksih dgk tkrk
FkkA oLrqr% ,sfrgkfld :i ls –"; çdk'k dk fdlh fçTe ls xqtjus ij vyx&vyx
vkof̀Ùk;ksa dk vyx&vyx jkLrs ij tkuk gh LisDVªksLdksih dgykrk FkkA ckn esa
LisDVªksLdksih 'kCn ds vFkZ dk foLrkj gqvkA vc rjaxnSèkZ~; ¼;k vko`fÙk½ ds Qyu ds
:i esa fdlh Hkh jkf'k dk ekiu LisDVªksLdksih dgykrh gSA fdlh jkf'k dk vko`fÙk ds
Qyu ds :i esa vkys[k ¼Iy‚V½ o.kZØe ¼LisDVªe½ dgykrk gSA fdlh inkFkZ ds fdlh
æO;eku esa vk;uksa] ijek.kqvksa ;k v.kqvksa dh mifLFkfr dh l?kurk ¼Concentration½

dk ekiu LisDVªksesVªh dgykrk gSA tks midj.k LisDVªksesVªh esa lgk;d gksrs gSa os
LisDVªksehVj] LisDVªksQksVksehVj ;k LisDVªksxzkQ vkfn ukeksa ls tkus tkrs gSaA LisDVªfedh
dh uhao vkbtsd U;wVu us lu~ 1666 bZ- esa Mkyh FkhA mUgksaus ,d can dejs esa f[kM+dh
ds fNæ ls vkrs gq, lkSj fdj.kiqat ¼Beam of Light½ dks ,d fçt~e ls gksdj insZ ij
tkus fn;kA insZ ij lkr jaxksa ij cSaxuh jax FkkA iêh esa lkrks jax & yky] ukjaxh]
ihyk] gjk] vklekuh] uhyk vkSj cSaxuh & blh Øe esa fn[kkbZ iM+rs FksA U;wVu us bl
iêh dks LisDVªe dgkA bl ç;ksx ls mUgksaus ;g fl) fd;k fd lw;Z dk 'osr çdk'k
okLro esa lkr jaxksa dk feJ.k gSA

dbZ ijek.kqvksa ds ijek.kq ukfHkd esa ,d pØ.k pqacdh; vk?kw.kZ gksrk gS tks
vius v{k ij vkosf'kr fd, x, ukfHkd ds çpØ.k ls tqM+k gksrk gSA ukfHkd dh
;kaf=d pØ.k ;k dks.kh; laosx] ijek.kq pØ.k ;k pØ.k lkaf[;d vad I ij fuHkZj
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djrh gSA fo"ke æO;eku la[;k ds ukfHkd vkSj ;gk¡ rd fd le la[;k ds ukfHkd
esa Hkh pqacdh; xq.k ns[ks tkrs gSaA

bl bdkbZ esa vki ukfHkdh; pqacdh; vuqukn] ljy dkcZfud v.kqvksa ds
ih,evkj LisDVªk] ;woh] vkbZvkj vkSj ih,evkj LisDVªe ds vuqç;ksx ds ckjs esa vè;;u

djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 ukfHkdh; pqacdh; vuqukn dks ifjHkkf"kr djus esa l{ke gksaxs(

 ljy dkcZfud v.kqvksa ds ih,evkj LisDVªk ¼o.kZØe½ dh O;k[;k dj ik,axs(

 ;woh] vkbZvkj vkSj ih,evkj LisDVªe ds vuqç;ksx dk o.kZu dj ik,axsA

dbZ ijek.kqvksa ds ijek.kq ukfHkd esa ,d pØ.k pqacdh; vk?kw.kZ gksrk gS tks vius v{k
ij vkosf'kr fd, x, ukfHkd ds çpØ.k ls tqM+k gksrk gSA ukfHkd dh ;kaf=d pØ.k
;k dks.kh; laosx] ijek.kq pØ.k ;k pØ.k lkaf[;d vad I ij fuHkZj djrh gS] ftlesa

0,
1

2
, 1,

3

2
 , vkfn, -----, ds eku ukfHkd ds vkèkkj ij gks ldrs gSaA fo"ke æO;eku la[;k

ds ukfHkd vkSj ;gk¡ rd fd le la[;k ds ukfHkd esa Hkh pqacdh; xq.k ns[ks tkrs gSaA
bl çdkj 12C, 16O, 32S bR;kfn tSls ukfHkd ds ikl le æO;eku la[;k vkSj ;gka
rd fd le ijek.kq la[;k esa dksbZ pqacdh; xq.k ugha gSa vkSj NMR fofèk@i)fr
ds fy, vlaosnu'khy gksrs gSaA 1@2 ds pØ.k lkaf[;d vad ds lkFk 1H, 19F, rFkk
31P ds ukfHkdksa NMR ds vè;;u ds fy, lcls mi;ksxh gSaA pØ.k lkaf[;d vad
1 ¼tSls fd 2H, 14N½ ;k 3/2 ¼tSls 11B, 35Cl½ ds lkFk ukfHkd esa ,d fo|qr prq"dks.k
vk?kw.kZ gksrk gS] ftlesa pØ.k pqacdh; vk?kw.kZ ds vykok vkSj ijek.kq prq"dks.kh;
vuqukn (NQR) fofèk }kjk vè;;u fd;k tkrk gSA

gkykafd] dkcZfud jlk;u foKku esa NMR LisDVªksLdksih dk eq[; vuqç;ksx
gkbMªkstu ukfHkd ;k çksV‚u rd gh lhfer gS D;ksafd os yxHkx lHkh dkcZfud
;kSfxdksa esa ekStwn gSa vkSj blfy, Hkh fd os bl fofèk ds çfr vR;fèkd laosnu'khy
gSaA ijek.kq pqacdh; vuqukn fofèk }kjk gkbMªkstu ukfHkd ds vè;;u dks vkerkSj ij
çksV‚u pqacdh; vuqukn (PMR) LisDVªe foKku ¼LisDVªksLdksih½ ds :i esa tkuk tkrk
gSA

tSlk fd igys crk;k x;k gS] çpØ.k ukfHkd ,d pqacdh; {ks= dks tUe nsrk
gS ftldh èkqjh pØ.k ds v{k ds lkFk esy [kkrh gSA ,slk ukfHkd pqacdh; vk?kw.kZ
 ds ,d NksVs pqacd ds :i esa O;ogkj djrk gSA ;fn bl rjg ds ukfHkd dks H°

x‚l ds ckgjh pqacdh; {ks= esa j[kk tkrk gS] rks lkaf[;d ;kaf=dh ds vuqlkj] ;g
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vuqç;qä pqacdh; {ks= dh fn'kk ds lanHkZ esa fdlh Hkh (2I+1) vfHkfoU;kl dks èkkj.k

dj ldrk gSA bl çdkj çksV‚u 
1

I
2  ds fy,] dsoy nks vfHkfoU;klksa dh laHkkouk

gS& ckgjh {ks= ¼lekukarj vfHkfoU;kl½ dh fn'kk ds lkFk lajsf[kr] m = +
1

2
  ;k cká

{ks= dh fn'kk ds foijhr lajsf[kr ¼çfri{kh lekukarj½]m = −
1

2
   tks Øe'k% H°

vkSj –H° ds ÅtkZ Lrj ds vuq:i gSaA NksVs ijek.kq pqacd dk lekukarj
vfHkfoU;kl vfèkd fLFkj vkSj vuqdwy gSA blfy, lkekU; ifjfLFkfr;ksa esa fupys
pØ.k voLFkk esa ukfHkd dh FkksM+h vfèkdrk gksrh gS tks ÅtkZ dh vlrr ek=k (E)

ds vo'kks"k.k ds fy, mÙkjnk;h gksrs gSa] tSls fd E = 2H° = hA lkekU;r;k
14]000 x‚l ds ,d pqacdh; {ks= esa çksV‚u ds fy, ,slh ÅtkZ dh vko`fÙk yxHkx
60 esxk pØ çfr lsdaM ds jsfM;ks vko`fÙk {ks=ksa esa gSA

,d ç;qDr ckgjh pqacdh; {ks= esa çpØ.k ukfHkd dh iwoZorhZ vko`fÙk fo|qr pqEcdh;
fofdj.kksa ¼jsfM;ks vkof̀Ùk½ dh vkof̀Ùk ds cjkcj gksuh pkfg, tks ,d ijek.kq pØ.k
voLFkk ls nwljs esa ifjoŸkZudky dks çsfjr djus ds fy, vko';d gSA tc çpØ.k
ukfHkd dh iwoZoŸkh@vfèkeku vko`fÙk ?kweus okys pqacdh; {ks= dh vkof̀Ùk ds lkFk esy
[kkrh gS] rks os vuqukn esa gksrh gSa vkSj rc ukfHkd }kjk ÅtkZ dk vo'kks"k.k
(Absoprption) ;k mRltZu (Emission) gks ldrk gSA

 iwoZorhZ@iwoZxkeh vko`fÙk dh ;kstukc) fooj.k

bl lacaèk esa NMR UV LisDVªksLdksih ls vyx gS] n`';eku (Visible) vkSj
vojä (InfraRed or IR) LisDVªksLdksih ls fHkUu gS] ;gk¡ NMR ds :i esa vyx&vyx
ÅtkZ voLFkk,¡ gSa ftuds chp ifjoŸkZudky gks ldrk gS tks igys ls ekStwn ugha gSa
ysfdu cká pqacdh; {ks= ,oa vuqukn ds vuqç;ksx ds ifj.kkeLo:i mtkZ ls
vo'kks"k.k ;k mRltZu ds fy, vko';d cuk;k tkrk gSA

,d pØ.k voLFkk ls nwljs esa ukfHkd dk ifjoŸkZudky dks.k esa ifjorZu ds
vuq:Ik gksrk gS tks ijek.kq pqacd dk v{k vuqç;qä pqacdh; {ks= ds lacaèk esa cukrk
gSA mPp ÅtkZ voLFkk esa ukfHkd pØ.k&pØ.k fLFkj voLFkk vkSj pØ.k&tkyh
fLFkj voLFkk ds ekè;e ls fuEu@fupyh ÅtkZ voLFkk esa okil ykSVrk gSA
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;g Hkh è;ku j[kuk egRoiw.kZ gS fd fofHkUu çdkj ds ukfHkdksa ds fy, vuqukn
vkòfÙk;ksa esa ,d nwljs ls dkQh fHkUurk gksrh gS vkSj muds NMR LisDVªk vfrNkfnr
ugha gksrs gSaA

NMR 

fo|qr pqacd ,d leku fujarj mPp 'kfä {ks= dk mRiknu djrk gSA jsfM;ks vkòfŸk
{ks= dks çfr:Ik@uewuk ufydk ds pkjksa vksj ,d rkj ds ekè;e ls ,d çR;korhZ èkkjk
(Alternating Current) ds ikl ls pqacdh; {ks= esa ledks.k ij yxk;k tkrk gSA uewuk
ufydk ,d feuV esa dbZ lkS ckj ?kwerh gS rkfd uewuk vuqHko dks ltkrh; pqacdh;
{ks= ds :i esa çnf'kZr fd;k tk ldsA lS)kafrd :i ls ;g fLFkj gS vxj ckgjh
pqacdh; {ks= dks fLFkj j[kk tkrk gS vkSj jsfM;ks vkòfÙk fofoèk gksrh gS ;k jsfM;ks vkòfÙk
dks fLFkj j[kk tkrk gS vkSj ckgjh pqacdh; {ks= dks vyx j[kk tkrk gSA O;kogkfjd
:i ls ;g jsfM;ks vkòfÙk dks fLFkj j[kus vkSj ckgjh pqacdh; {ks= dks cnyus ds fy,
vfèkd lqfoèkktud gS] tc ,d fuf'pr eku ij uewuk ÅtkZ dks vo'kksf"kr djrk gS
vkSj rkj@dqaMyh esa èkkjk çokg can gks tkrk gS rks bl fHkUurk dks nksyuys[k
¼vkLVlhyksxzkQ½ (Oscillograph) ds ekè;e ls çofèkZr vkSj çsf"kr@lapkfjr fd;k
tkrk gSA

 NMR midj.k dk ;kstukc) fu:i.k ¼ A ¾ ckgjh pqacdh; {ks=] B ¾ uewuk ds
lkFk uewuk ufydk] C ¾ jsfM;ks vko`fŸk tsujsVj] D ¾ çoèkZd] E ¾ nksyuys[k] F ¾ fjd‚MZj½

vkerkSj ij uewuk dks æo ;k foy;u ds :i esa fy;k tkrk gS vkSj foyk;d
dks æo gksuk pkfg, tks PMR (Proton Magnetic Resonance) LisDVªk tSls CCL

4
,

CS
2
 vkfn ugha nsrk gSA

vk'kk dh tk ldrh gS fd ,d v.kq ds fofHkUu çksV‚u leku vko`fÙk dks vo'kksf"kr
djsaxs ¼H

0
,  vkSj h lHkh fLFkj gSa½ vkSj ;fn ,slk gksrk gS rks dEikm.M ds PMR

LisDVªk dk dkcZfud jlk;uKksa ds fy, cgqr de mi;ksx gksxkA v.kqvksa esa fLFkr
çksV‚u bysDVªkuksa ls f?kjs gksrs gSa tks bUgsa O;kogkfjd pqacdh; {ks= H° ls fofHkUu lhek
rd <ky nsrs gSaA blfy, ,d v.kq ds fHkUu okrkoj.k esa fofHkUu çksV‚u }kjk vuqHko
fd;k x;k pqacdh; {ks= dqN de gksxk vkSj bls fuEu lw= ls n'kkZ ldrs gSa%
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tgka  dks ifjj{k.k fLFkjkad (Shielding Constant) ds :i esa tkuk tkrk gSA ,d
gh v.kq esa fofHkUu okrkoj.k esa çksV‚u vklikl ds bysDVª‚uksa ds lapyu }kjk
vyx&vyx gn rd ifjjf{kr gksrs gSaA bl çdkj çksV‚u ls lVs bysDVª‚u fudkyus
okys lewg ;k ijek.kq tSls —F, —Cl, —NO

2
, —OH, —COOR, vkfn] bysDVª‚u

DykmM ds ?kuRo dks de djrs gSa vkSj ifjj{k.k fLFkjkad () dh ek=k de gks tkrh
gS vkSj blfy, çfrèofu] ,d de pqacdh; {ks= ij gksrh gS] tcfd bysDVª‚u lewgksa
dks NksM+us okys lewg —R ij mYVk çHkko iM+rk gSA fofHkUu lajpukRed okrkoj.kksa
esa çksV‚u dh çfrèofu vko`fÙk;ksa dks fdlh euekuh ekud ls vyx djrs gq,
jklk;fud foLFkkiu dgk tkrk gSA

ifjj{k.k çHkko (Shielding Effect) vuqç;qä pqacdh; 'kfä ds ifjek.k ds fy,
vkuqikfrd gS vkSj blfy, jklk;fud cnykoksa dk ifjek.k Hkh O;kogkfjd pqacdh;
{ks= dh 'kfä ij fuHkZj gSA dkcZfud ;kSfxdksa esa fofHkUu çdkj ds çksV‚u 14]000 x‚l
ds pqacdh; {ks= esa 700 pØ çfr lsdaM esa QSyh vko`fÙk;ksa ij vo'kksf"kr gksrs gSaA bl
pqacdh; {ks= esa çksV‚u dk vo'kks"k.k çfr lsdaM yxHkx 60 × 106 pØksa dh vko`fÙk
ij gksrk gS ftlls lVhdrk ds lkFk çksV‚u ds vo'kks"k.k dh fLFkfr dks ;FkkFkZrk ds
lkFk ekiuk dfBu gks tkrk gSA blfy, fujis{k ¼iw.kZ½ vo'kks"k.k vko`fÙk;ksa dks lhèks
ugha ns[kk tk ldrk gS vkSj lkis{k çksV‚u vuqukn vko`fÙk;ksa dk fuèkkZj.k fd;k tkrk
gSA ;g Hkh okaNuh; gS fd jklk;fud foLFkkiu ekuksa dks fdlh rjg ls {ks= dh
'kfDr ls Lora= :i esa O;ä fd;k tk, vkSj blfy, bUgsa {ks= dh 'kfDr ;k vko`fÙk
ds va'k ds :i esa vfHkysf[kr@ntZ fd;k tkrk gSA

6( ) 10

Oscillator Frequency in c.p.s
s r

r

H H v

H

tgka H
r
 vkSj H

s
 Øe'k% lanHkZ ;kSfxd ¼H

r
½ vkSj uewuk ¼H

s
½ esa çksV‚u ds fy,

vuqukn ds vuq:i {ks= lkeF;Z gSa vkSj funsZ'kkuqlkj  rFkk uewuk o lanHkZ ds
vo'kks"k.k vko`fÙk;ksa esa varj gSA bl çdkj çkIr MsYVk ¼½ eku vk;keghu gSa vkSj
ppm ¼çfr fefy;u Hkkx (Parts per million)½ ds :i esa O;ä fd, tkrs gSaA

oSdfYid :i ls VsVªkfeFkkbZy flysu (TMS) dks ,d lanHkZ ds :i esa fy;k
tkrk gS D;ksafd ;g jklk;fud :i ls fuf"Ø;] vfLFkj ¼ok"i'khy½] vfèkdka'k
foy;u ds lkFk feJ.kh; gS vkSj lcls vke dkcZfud çksV‚u dh rqyuk esa mPp
vkof̀Ùk ij dsoy ,d vuqukn vo'kks"k.k nsrk gSA tc TMS dks ,d lanHkZ ds :i
esa mi;ksx fd;k tkrk gS rks jklk;fud foLFkkiu ekuksa dks tau () esa O;ä fd;k
tkrk gS tgka  =10 –  vkSj bls ppm esa Hkh O;ä fd;k tkrk gSA bl çdkj PMR

eku ;k rks  ds :i esa O;ä fd;k tk ldrk gS ¼lanHkZ ifjlj dk mYys[k fd;k
tkuk pkfg,½ ;k  ds :i esa ¼TMS dks lanHkZ ds :i esa ekuk tkrk gS½A
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fofHkUu okrkoj.k esa çksV‚u ds fy, jklk;fud foLFkkiu eku uhps lkj.kh 1-1 esa
lkj.khc) gSa %

 çksVkWu ds fy, fof'k"V jklk;fud foLFkkiu eku

Δ ppm τ ppm
,Ydsal    

 𝑅 − 𝐶𝐻3 0-86 9-14 
     2

R
R CH  1-3 8-7 

 𝑅3𝐶𝐻 1-45 8-55 
𝑠𝑝2 dkcZu ds fudV    
 

 
1-6&2-7 8-4&7-3 

 

 

4-5&6-5 5-5&3-5 

VfeZuy ,sYdkbZu  2-5 7-5 

lqxaf/kr  6-5&8-5 3-5&1-5 
fo|qr udkjkRed 
ijek.kq ds fudV 

   

 𝑅 − 𝐶𝐻2 − 𝐶𝑙 3-7 6-3 
 𝑅 − 𝐶𝐻2 − 𝐵𝑟 3-5 6-5 
 𝑅 − 𝐶𝐻2 − 𝐼 3-0 7-0 
 𝑅 − 𝑂𝐻 5-0 5-0 
,fYMgkbM~l 𝐶𝐻3𝐶𝐻𝑂    
 ,fYdy çksVkWu 2-17 7-83 
 ,fYMgkbfMd çksVkWu 9-5 0-5 
vEy 𝑅𝐶𝑂𝑂𝐻 9-7 0-3 
bZLVlZ 𝐶𝐻3𝐶𝑂𝑂𝑅 2-0 8-0 
,ekbal  1-8 8-2 

jklk;fud foLFkkiu ewY; Hkh foyk;d] rkieku] vkSj ,dkxzrk dh çÑfr ij
fuHkZj gSaA PMR o.kZØe ¼LisDVªe½ dk vo'kks"k.k pje oØ ds varxZr fn;k x;k {ks=
,d çnÙk fdLe ds çksVksuksa dh la[;k ds vuqikr esa gksrk gS ftldh x.kuk ;k rks
js[kkadu fp=kys[ku :i ls ;k bysDVª‚fud lekdyd dh lgk;rk ls dh tk ldrh
gSA

çksV‚u dh jklk;fud foLFkkiu ekuksa ds lacaèk esa dqN lkekU;hdj.k fd, tk ldrs
gSa] tks fuEu gSa %

(i) le:i okrkoj.k okys lHkh gkbMªkstuksa esa leku jklk;fud foLFkkiu gksrk gS]
Hkys gh os v.kq esa vyx&vyx dkcZu ijek.kqvksa ij gks ldrs gSaA

(ii) feFkkbyhu lewg ds gkbMªkstsu (a) dBksj pØh; ç.kkyh ¼lkbDyks&gsDlsu esa
v{kh; vkSj dsanzh; gkbMªkstu dks ;kn j[kus½] vkSj (b) vo#) ?kw.kZu lerqY;
ugha gks ldrs gSaA

(iii) leku ifjfLFkfr;ksa esa ,d dkcZu ij gkbMªkstu dh la[;k vfèkd ls vfèkd
ifjj{k.k gksrh gS vkSj bl çdkj vfèkd ls vfèkd  eku gksrk gSA
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(iv) tc fo|qRiknd ijek.kq dks C—H c‚UM ds dkcZu ls tqM+k gksrk gS rks ;g
vojksgh dk dkj.k curk gS] vfèkd ls vfèkd fo|qrçokg] vojksgh vkSj  ekuksa
dks de djrh gSA

(v) ,fyflfDyd ;kSfxdksa (Alicyclic Compound) esa oy; dk vkdkj ftruk
vfèkd gksrk gS ifjj{k.k rFkk  ewY; mruk gh de gksrk gSA

(vi) vlar`fIr% lkekU;r%  ekuksa dks laf{kIr djrh gSA

(vii) fo"kev.kq (Heteroatoms) ij çksV‚u ¼tSls H—O, H—N, vkfn½ vfLFkj
jklk;fud cnyko fn[kkrs gSaA

,fFky czksekbM ds PMR LisDVªe ij fopkj djsaA ;g nks pksfV;ksa dks çnf'kZr djrk gS]
,d feFkkby lewg ds rhu çksV‚u vkSj nwljk feFkkbyhu lewg ds nks çksV‚u ¼ns[ksa fp=
1-3½ ds vuq:i gksrk gSA vc 'kq) bZFkkby czksekbM ¼ns[ksa  fp= 1-4½ ds mPp iquZ?kksy
ds PMR LisDVªe dk fujh{k.k djsaA ;g ns[kk tk ldrk gS fd —CH3 lewg ds fy,
PMR ladsr f=ikr ¼fVªiysV½ esa foHkkftr gks x;k gS] tcfd —CH2— lewg ,d
prq"r; esa foHkkftr gks x;k gSA jklk;fud foLFkkiu ds foijhr] bu foHkk?kkrksa ds fy,
iafä varjky vuqç;qä pqacdh; {ks= ;k jsfM;ks vkòfÙk ls Lora= gSA

 ,fFky czksekbM dk PMR LisDVªe  'kq) ,fFky czksekbM ds mPp iquZ?kksy
PMR LisDVªe

,fFky czksekbM ds ekeys esa ;g ns[kk tk ldrk gS fd ykbuksa dh cgqyrk
(n + 1) gS tgk¡ ‘n’ fudVorhZ dkcZu ijek.kq ij çksV‚u dh la[;k gSA bl çdkj ;g
Li"V gS fd vklUu ijek.kqvksa ij çksV‚u ;k çksV‚u ds lewg ij çHkkoh pqacdh; {ks=
dks la'kksfèkr djds jklk;fud foLFkkiu vo'kks"k.k pksfV;ksa dks foHkkftr djus esa
l{ke gSa] rkfd ;g O;kogkfjd {ks= ds leku u gksA ,d lehiorhZ çksV‚u esa nks
fn'kkfunsZ'k gks ldrs gSa  vkSj  ,d lefer f};qXe ds fy, vxz.kh] nks lehiorhZ
çksV‚u esa rhu fn'kkfunsZ'k gks ldrs gSa %
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1 : 2 : 1 f=ikr ds fy, vxz.kh] rhu lehiorhZ çksV‚u 1 : 3 : 3 : 1 prq"r; ds
dkj.k pkj fn'kkfunsZ'k gks ldrs gSa vkSj blh rjg]

fLiu&fLiu foHkktu esa dbZ pksfV;ksa ds chp dh nwjh fLiu&fLiu ;qXeu dh
çHkko'khyrk dh lhek dk ,d eki gS vkSj bls ;qXeu fLFkjkad ‘J’ ds :i esa tkuk
tkrk gSA ‘J’ dh ifjek.k çfr lsdaM pØksa esa O;ä dh tkrh gS vkSj ;g ykxw {ks=
dh 'kfä ls Lora= gksrh gS ysfdu lewgksa ds chp LFkkfud jklk;fud caèkksa dh la[;k
vkSj çdkj ij fuHkZj djrh gSA ;g è;ku j[kuk egRoiw.kZ gS fd leku çksV‚u ds
ekeys esa fLiu&fLiu foHkktu ugha ns[kk tkrk gSA bl çdkj Cl.CH2.CH2.Cl ;k

Cl.CH==CH.Cl ;k lkbDyksC;qVsu vkfn esa çksV‚u ladsrksa dk dksbZ fLiu&fLiu
foHkktu ugha gSA

bFksu‚y ds mPp ladYi ih,evkj LisDVªe ij fopkj djrs gSaA gkbMª‚fDlfyd çksV‚u
ds çfrèofu vo'kks"k.k f'k[kj] lS)kafrd :i ls cgqyrk dk çn'kZu ugha djrk gS] bls
lehiorhZ feFkkbZfyu çksV‚u ds lkFk fLiu&fLiu ;qXeu ds dkj.k f=ikr esa foHkkftr
fd;k tkuk pkfg,A

 bFkkukWy ds mPp iquZ?kksy PMRLisDVªe mPpre fo'kq) bFkkukWy ds
 mPp iquZ?kksy PMRLisDVªe

nwljh vksj ;fn vR;fèkd fo'kq) bFksu‚y ds mPp iquZ?kksy okys PMR LisDVªe dk
vè;;u fd;k tkrk gS rks feFkkbyhu lewg ds vo'kks"k.k f'k[kj dh cgqyrk esa òf)
ds lkFk gkbMª‚fDly çksV‚u vo'kks"k.k f'k[kj dh visf{kr cgqyrk Hkh ns[kh tkrh gSA
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bl ifj?kVuk dks ;g lq>ko nsdj le>k;k tkrk gS fd v'kqf);ksa dh
mifLFkfr esa fofHkUu bFksu‚y v.kqvksa ds chp gkbMªksDlhfyd çksV‚u dk ,d rhoz
jklk;fud fofue; gksrk gSA jklk;fud fofue; 'kCn dk mi;ksx bl rF; dh
O;k[;k djus ds fy, fd;k tkrk gS fd ,d fuf'pr vofèk ds nkSjku] ,dy
gkbMª‚fDly çksV‚u dbZ bFksu‚y v.kqvksa ls la;ksftr fd;k tkrk gSA ;fn ,slk gksrk
gS rks gkbMªksDlhfyd çksV‚u vkSj feFkkbZfyu çksV‚u ds chp dksbZ ;qXeu ugha gksrk gS
;k nwljs 'kCnksa esa rsth ls jklk;fud fofue; ds dkj.k çpØ.k vi;qXeu gksrk gSA

nwljh vksj mPp 'kq)rk okys bFksu‚y esa çksV‚u ds jklk;fud fofue; dh nj
vis{kkÑr de gS vkSj vo'kks"k.k ladsrksa dh visf{kr cgqyrk ns[kh tkrh gSA rkieku
esa o`f) ds lkFk&lkFk jklk;fud fofue; dh nj c<+ tkrh gSA

v.kq esa fofHkUu ukfHkdksa ds jklk;fud foLFkkiu eku v.kq ds fofHkUu Hkkxksa esa ukfHkd
}kjk vuqHko fd, x, LFkkuh; pqacdh; {ks= esa varj ds dkj.k mRiUu gksrs gSaA çsjd
çHkko] vuqukn çHkko] ,fulksVªksfid çHkko vkSj oy; èkkjkvksa tSls çHkkoksa ds dkj.k ,d
v.kq esa varj ukfHkd ds vklikl bysDVª‚u ?kuRo dks çHkfor djrh gS] buds
ifj.kkeLo:i bu ukfHkdksa ds ifjj{k.k vFkok vifjj{k.k gks ldrs gSaA

tc ,d caèk vkSj mlds bysDVª‚u ?kuRo dks ckgjh pqacdh; {ks= ds vèkhu fd;k
tkrk gS] rks ,d çsfjr pqacdh; {ks= mRiUu gksrk gS tks ,fulksVªksfid ¼,fulksVª‚ih çR;{k
:i ls fuHkZj gksus dk xq.k gS½ gksrk gSA jklk;fud foLFkkiu ,fulksVª‚ih vke rkSj ij
(pi) bysDVª‚uksa ds dkj.k gksrh gS tks fd vfèkdka'k ljy dkcZfud ;kSfxdksa esa
vuqekfur gS vkSj ifjj{k.k ;k vifjj{k.k ds fy, yksM djrk gSA

dqN lkekU; gkbMªksdkcZu esa dkcZu ijek.kqvksa dh fo|qr udkjkRed
C2H2 > C2H4 > C2H6 Øe esa gSA blfy, bu v.kqvksa esa çksV‚u ds fy, visf{kr
jklk;fud foLFkkiu Hkh blh Øe esa gksus pkfg,] ysfdu çk;ksfxd rkSj ij ik;k tkus
okyk Øe C6H6( ~ 8 ppm) > C2H4( ~ 5 ppm) > C2H2 ( ~ 2.5 ppm) > C2H6

( ~ 0.9 ppm) gksuk pkfg,A

 

 ,flfVyhu esa ifjjf{kr vkSj vifjjf{kr {ks=ksa dks çnf'kZr djrk gSA
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bl vlaxr O;ogkj dh O;k[;k djus ds fy, ;g vuqeku yxk;k x;k gS fd
fdlh çdkj dk ifjj{k.k vkSj vifjj{k.k çHkko ,flVkbyhu vkSj lqxfUèkr oy; esa
fØ;k'khy gksrk gS tks bFkkbZyhu esa cgqr NksVk gksrk gSA eku yhft, fd ,flVkbyhu
bl çdkj dsafær gS fd bldh vk.kfod v{k vuqç;qä {ks= ds lekukarj gksrh gS]
rks  v‚fcZVYl esa bysDVª‚uksa dk çsfjr ifjlapj.k ,d çsfjr pqacdh; {ks= dks
vuqç;qä {ks= ds foijhr fn'kk esa mRiUu djrk gS] ftlds ifj.kkeLo:i vuqç;qä
pqacdh; {ks= ls rhu caèkksa dh fn'kk esa çksV‚u ds lkFk ifj{kehdj.k dk ifjj{k.k gksrk
gSA blds QyLo:i jklk;fud foLFkkiu de gksrk gS rFkk (Tan Sign) ds ekud
c<+ tkrs gSaA lkFk gh ifjjf{kr {ks= ds Åij ;k uhps fLFkr çksVku dks Hkh vijf{kr
fd;k tkrk gSA bl çsfjr pqacdh; {ks= dk 'kq) ifj.kke ;g gS fd dqN ,sls {ks=
gksrs gSa ftuds Hkhrj ifjj{k.k dk vuqHko fd;k tkrk gS ¼uhps fn, x, fp= esa +ve

ladsr ds lkFk fn[kk;k x;k gS½ vkSj bu {ks=ksa ds ckgj vifjj{k.k dk çksV‚u ds }kjk
fd;k tkrk gS ¼uhps fn, x, fp= esa –ve ladsr ds lkFk fn[kk;k x;k gS½A

,fFkyhu ;k dkcksZfuy ;kSfxdksa ds nksgjs caèku ds ekeys esa ifjj{k.k vkSj
vifjj{k.k cgqr detksj gksrs gSa vkSj çsfjr èkkjkvksa dk mRiknu dsoy rc gksrk gS
tc vk.kfod v{k dks pqacdh; {ks= esa yacor iz;ksx fd;k tkrk gSA

Fkkbyhu esa ifjj{k.k vkSj vifjj{k.k

lqxafèkr iz.kkfy;ksa esa ifjj{k.k vkSj vifjj{k.k

lqxfUèkr ç.kkfy;ksa ds ekeys esa] vkerkSj ij vLFkkuh;  bysDVª‚uksa dks fdlh
Hkh fn'kkvksa esa ifjpkfyr fd;k tk ldrk gSa] ysfdu tc  bysDVª‚uksa ds pqacdh;
{ks= ds lapyu ds fy, yacor mRçokg dsoy ,d fn'kk esa gksrk gS tks oy; èkkjkvksa
dk fuekZ.k djrk gS tks vk.kfod Lrj ds fy, ,d pqacdh; yacor çsfjr djrk gSA
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;g çsfjr djrk gS fd pqacdh; {ks= oy; ds ckgj cká pqacdh; {ks= ls lajsf[kr
gksrk gS] ysfdu oy; ds {ks= ds Åij vkSj uhps blds foijhr gksrk gS ftlds dkj.k
ifjj{k.k ¼ns[ksa fp= 1-9½ gksrk gSA csathu ls tqM+s çksV‚u oy; ds Lrj esa vkSj
vifjj{k.k {ks= esa gksrs gSa vkSj blfy, muds jklk;fud cnyko cgqr de ;k fupys
{ks= esa n`f"Vxr gksrs gSa ¼csathu ds lqxafèkr çksV‚u ds fy,  2-73 gS½A

dqN dkcZfud ;kSfxdksa ds PMR LisDVªk dh ;kstukc) çfrfufèkRo uhps fn, x,
loksZPp vfHkgLrkadu ds lkFk fn;k x;k gS tks Lo&O;k[;kRed gSaA

1. Benzene  

2. Toluene

3. Ethyl Benzene
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4. Isopropylbromide

5. 1,1,2-Tribromoethane

6. Acetaldehyde

7. Acetic Acid
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8. Ethyl Acetate 

9. Methyl Propionate

10. Acetophenone

fofHkUu o.kZØe (Spectrum Range) dh vuqekur% lhek gS& {k&fdj.k (X-Rays)

1 ls 100 ,saXLVªke (Angstrom-Å)] ijkcSaxuh (Ultra-Violet ;k UV) 10&400
fefyekbØkUl (Milli-Microns ;k m), –f"Vxr (Visible) 400&700 rFkk
bUÝkjsM@vojä (Infrared) 0-7 ls 500 ekbØksUl (-Microns) ls vfèkd ,oa lw{e
rjax (Micro-Wave) 0-1 ls 1.00 mA

bu bdkb;ksa (Units) ds eè; ijLij lEcUèk dks fuEufyf[kr ds }kjk n'kkZ;k
tkrk gS%

1Å = 01m = 10-4  = 10-8
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bu lHkh {ks=ksa ls LisDVªksQksVksehVj@o.kZØeekih (Spectrophotometer) ǹf"Vxr
(Visible) {ks=ksa dk fo'ys"k.k ds fy, jklk;fud ç;ksx'kkyk esa vR;fèkd :i ls
mi;ksx gksrk gSaA vfèkdka'k inkFkZ fofHkUu jaxhu O;qRiUuksa esa ifjorZu ds i'pkr~
o.kZØeh; T;ksfrfefr (Spectrophotometry) ds }kjk fuèkkZfjr fd, tkrs gSa A

fdlh Hkh HkkSfrd xq.k tks fd ,d fof'k"V vo;o ;k ;kSfxd dk y{k.k gksrk
gS] dks mlds fo'ys"k.k dk ,d vkèkkj cukrs gSaA fodh.kZ ÅtkZ (Radiant Energy) dh
inkFkksaZ ls ijLij fØ;k ,d oS'ysf"kd midj.k (Analytical Tool) ds :i esa dk;Z
djrh gS A

fodh.kZ ÅtkZ ds fy, ijkcSaxuh (Ultra-Violet) ,oa o.kZØe (Spectrum) ds
nf̀"Vxr Hkkx esa inkFkksaZ ds vo'kks"k.k dks ekius ds fy, tks midj.k mi;ksx esa ykrs gSaA
muds fofHkUu ukeksa ls tkuk tkrk gSaA tSls fd] LisDVªksQksVksehVj (Spectrophotometer)

dsyksjhehVj (Colorimeter)] ¶yksjks ehVj (Flourimeter) vkfnA

PMR LisDVªksLdksih dk ç;ksx fu;fer :i ls ,d v.kq esa fo|eku çksVksu çdkjksa dks
igpkuus vkSj çR;sd çdkj ds çksVku dh la[;k tkuus ds fy, fd;k tkrk gSA bl
lanHkZ esa fuEufyf[kr lkekU;hdj.k mi;ksxh gksrs gSa%

(a) v.kq esa lHkh lerqY; çksV‚u ,dy vo'kks"k.k f'k[kj fn[kkrs gSaA pwafd
çR;sd çksV‚u loksZPp dh rhozrk esa leku ;ksxnku nsrk gS] blfy, f'k[kj ds uhps
{ks= ds ,dhdj.k }kjk ekik tkus okyk vo'kks"k.k f'k[kj dh rhozrk] bu cjkcj çksV‚u
dh dqy la[;k nsrk gSA bl çdkj TMS (CH3)4Si esa ckjg le:i çksV‚u gksrs gSa]
tks ,d ,dy vo'kks"k.k f'k[kj gksrk gS tks ckjg (12) çksV‚u ds leku gksrk gSA

(b) led{k çksV‚u ds çR;sd lewg ds fy, eq[; PMR vo'kks"k.k ladsr çkIr
fd;k tkuk pkfg, tks Kkr jklk;fud foLFkkiu ekuksa ds vuq:i gksuk pkfg,A

lkfgR; ¼jpuk½ esa ekud ekuksa ds lkFk bu jklk;fud foLFkkiu ekuksa dh
rqyuk dkcZu ls tqM+s çksV‚u dks oxhZÑr djrh gS] tSls fd ,ysQsfVd larÌr ,sYdkby
lewg] vksysfQfud] ,YMhgkbfMd ;k lqxafèkr çksV‚u ;k çksV‚u caèk tks fo"ke&ijek.kq
ls tqM+s gksrs gSa lfØ; gkbMªkstu ds :i esa ,YdksgkWy] fQuksy] ,uksy] vEy vFkok
vU; ukfHkdksa ls tqM+s çksVkWu tSls PH3, SiH4 bR;kfnA

mnkgj.k ds fy, bFksu‚y ds PMR LisDVªk 3 : 2 : 1 ds rhozrk vuqikr esa
—CH3, —CH2 vkSj —OH lewgksa ds çksV‚u ds vuq:i rhu vo'kks"k.k f'k[kjksa dks
n'kkZrk gSA

(c) vo'kks"k.k f'k[kj dh ikap lajpuk layXu@vklUu ijek.kqvksa ij ik, tkus
okys çksV‚u dh la[;k ds dkj.k gksrh gSA vo'kks"k.k f'k[kj fdlh nqgjs esa foHkä gks
tkrk gS ;fn ,d fudVorhZ çksV‚u fo|eku gks vkSj f=ikr esa ;fn nks fudVorhZ
çksV‚u fo|eku gksa rksA ;fn layXu ijek.kqvksa ij fLFkr çksV‚u dh la[;k ‘n’ gksrh
gS rks vo'kks"k.k f'k[kj (n + 1) esa foHkkftr gksrk gS tks ,sFkkby czksekbM ;k vR;fèkd
'kq) bFksu‚y ds PMR LisDVªeksa esa ns[kk tk ldrk gSA
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(d)  MîwVsj‚u }kjk çksV‚u ds vknku&çnku ls ml
çksV‚u ds fy, vo'kks"k.k f'k[kj ds lkFk&lkFk vklUu çksV‚u ds vo'kks"k.k f'k[kj
esa blds dkj.k gksus okys foHkktu dks gVk fn;k tkrk gSA ,slk blfy, gS D;ksafd
MîwVsj‚u esa ,d NksVk pqacdh; {k.k gksrk gS vkSj ifj.kkeLo:i dkQh mPp {ks= esa
vo'kksf"kr gksrk gSA

;fn feJ.k dks Hkkjh ty (D2O) esa j[kk tkrk gS] rks lfØ; gkbMªkstUl dks
vklkuh ls MîqVª‚u }kjk yscy fd;k tk ldrk gSA ;g ih,evkj LisDVªk dks ljy
cukrk gS vkSj jklk;fud fofue; ds vè;;u esa enn djrk gSA

lfØ; gkbMªkstu ;kSfxdksa esa çksV‚u LFkkukarj.k dh nj dk vè;;u muds PMR

LisDVªk dh enn ls vklkuh ls fd;k tk ldrk gSA tSlk fd igys crk;k x;k gS
fd jklk;fud fofue; esa fLFkr çksV‚u fudVorhZ çksV‚u ds vo'kks"k.k f'k[kj dks
foHkkftr ;k fo[kafMr ugha djrk gSA

blh çdkj ih,evkj LisDVªk çksVksVªksfid pyko;ork ¼V‚VksesfjTe½ (Tautomerism)

esa pyko;o ¼V‚Vsej½ forj.k ds vè;;u esa mi;ksxh gSA nksuksa pyko;ork esa çksV‚u
fofHkUu vo'kks"k.k f'k[kjksa dks çnf'kZr vkSj bl çdkj larqyu feJ.k esa muds çfr'kr
vuqikr dks fuèkkZfjr djus esa enn djsaxsA mnkgj.k ds fy, ,flVkby,flVksu dk
PMR LisDVªk nks pyko;oh ¼V‚Vksesfjd½ :iksa esa ekStwn gS%

vr% ,flVkby,flVkWu ds PMR LisDVªeksa ¼o.kZØeksa½ ds vo'kks"k.k f'k[kjksa dks
—CH3 vkSj — CH2— dhVksfud :i ds lewgksa vkSj —CH3, ==CH— vkSj —OH

buksfyd :i ds lewgksa ds fy, ns[kk tkrk gSA

 ,flVkby,flVkWu ds PMR LisDVªe ¼o.kZØe½
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f'k[kj ds {ks=ksa dk ekiu ds rgr —CH—  vkSj —CH2— crkrk gS fd
lkekU; ifjfLFkfr;ksa esa ,flVkby,flVksu esa yxHkx 19% dhVksfud :i gSA

vuq:ic) fo'ys"k.k vkSj bldh lkisf{kd la[;k ds vè;;u ds lkFk lapyu
fo'ys"k.k ls lacafèkr gSA fofHkUu rkiekuksa ij PMR ekiu ;g irk yxkus ds fy,
,d cgqr gh ljy fofèk dh iqf"V djrk gS fd dkSu lh jpuk vfèkd fLFkj gS vkSj
fdruh ek=k esa ÅtkZ curh gSA

bl çdkj lkbDyksgsDlsu esa ,d vfèkd fLFkj vklu lapyu gSA blfy, v.kq
esa nks çdkj ds çksV‚u gksrs gSa& v{kh; vkSj fo"kqorh;A dejs ds rkieku ij PMR

LisDVªe esa dsoy ,d rst ,dy f'k[kj gksrk gSA bldk dkj.k gS ,d vklu ds :i
esa rsth ls varlaZcaèk vkSj nwljk tgka v{kh; vkSj fo"kqor çksV‚u yxkrkj ijLij
ifjofrZr jgrs gSaA –30°C ls 'kq: gksus okys de rkieku ij ladsr foLr`r gksrk gS
vkSj –100°C ij nks vyx&vyx ladsr feyrs gSa vkSj mudh ckjhd lajpuk dk
ijh{k.k ns[kk tkrk gSA

 fofHkUu rkieku ij lkbDyksgsDlsu ds PMR LisDVªk ¼o.kZØe½

bl rjg ds fofue; ds rkieku lacaèkksa dk vè;;u djds] bl rjg ds
fo:i.k ifjorZuksa ds fy, ÅtkZ vojksèkksa dh x.kuk djuk laHko gSA lkbDyksgsDlsu
vklu ds fy, vklu ifjorZu 25°C ij 160,000 ckj çfr lsdaM vkSj 100 ckj çfr
lsdaM –100°C ij ik;k x;k gSA

PMR LisDVªk dh enn ls f}èkzqoh; esa çfrcafèkr ;k ckèkk ?kw.kZu dk vè;;u
djuk Hkh laHko gSA bl çdkj MkbfeFkkby ,flVkekbM esa C—N caèk esa çfrcafèkr
?kw.kZu ds lkFk dqN f}caèk xq.k ;k o.kZ gksrs gSaA

blfy, ukbVªkstu ls tqM+s nks feFkkby lewgksa ds çksV‚u fHkUu&fHkUu okrkoj.k
esa gksrs gSaA mPp rkieku ij] nks çdkj ds çksV‚u leku gSa ysfdu de rkieku ij]
?kw.kZu lhfer gksrk gS vkSj blfy, nks vyx&vyx ukbVªkstu feFkkby çksV‚u ladsr



LisDVªksLdksih

Lo&vfèkxe 19

ikB~; lkexzh

fn[kkbZ nsrs gSaA pje fo;kstu fujis{k rkieku ds O;qRØe ds foijhr ,d çdk;Z dh
jpuk }kjk laHkkfor vojksèk dh ÅapkbZ fuèkkZfjr dh tk ldrh gSA

gkbMªkstu caèkksa ds ekeys esa PMR ladsr fupys {ks= dh vksj LFkkukarfjr gks tkrk
gSA ,slk blfy, gS D;ksafd gkbMªkstu caèk çksV‚u ds bysDVª‚u ifjj{k.k dks de djrk
gSA gkyk¡fd] fuEu {ks= esa gksus okys cnykoksa vkSj gkbMªkstu caèk dh 'kfä;ksa ds chp
dksbZ fuf'pr lacaèk LFkkfir ugha fd;k x;k gS] ysfdu bl rjg ds cnyko caèk dh
'kfä;ksa ds fy, ,d xq.kkRed O;k[;k nsrs gSaA

1- pØ.k pqacdh; vk?kw.kZ dks ifjHkkf"kr djsaA

2- vuqukn dh voèkkj.kk dh O;k[;k djsaA

3- jklk;fud foLFkkiu ewY; D;k gS\

4- PMR LisDVªksLdksih dk ç;ksx D;k tkuus ds fy, fd;k tkrk gS\

1- dbZ ijek.kqvksa ds ijek.kq ukfHkd esa ,d pØ.k pqacdh; vk?kw.kZ gksrk gS tks
vius v{k ij vkosf'kr fd, x, ukfHkd ds çpØ.k ls tqM+k gksrk gSA ukfHkd
dh ;kaf=d pØ.k ;k dks.kh; laosx] ijek.kq pØ.k ;k pØ.k lkaf[;d vad

I ij fuHkZj djrh gS] ftlesa 0,
1

2
, 1,

3

2
 ] vkfn] -----] ds eku ukfHkd ds vkèkkj ij

gks ldrs gSaA

fo"ke æO;eku la[;k ds ukfHkd vkSj ;gk¡ rd fd le la[;k ds ukfHkd esa
Hkh pqacdh; xq.k ns[ks tkrs gSaA bl çdkj 12C, 16O, 32S, bR;kfn] tSls ukfHkd
ds ikl le æO;eku la[;k vkSj ;gka rd fd le ijek.kq la[;k esa dksbZ
pqacdh; xq.k ugha gSa vkSj NMR fofèk@i)fr ds fy, vlaosnu'khy gksrs gSaA

2- ,d ç;qDr ckgjh pqacdh; {ks= esa çpØ.k ukfHkd dh iwoZorhZ vko`fÙk fo|qr
pqEcdh; fofdj.kksa ¼jsfM;ks vko`fÙk½ dh vko`fÙk ds cjkcj gksuh pkfg, tks ,d
ijek.kq pØ.k voLFkk ls nwljs esa ifjoŸkZudky dks çsfjr djus ds fy,
vko';d gSA tc çpØ.k ukfHkd dh iwoZoŸkh@vfèkeku vko`fÙk ?kweus okys
pqacdh; {ks= dh vkof̀Ùk ds lkFk esy [kkrh gS] rks os vuqukn esa gksrh gSa vkSj
rc ukfHkd }kjk ÅtkZ dk vo'kks"k.k ;k mRltZu gks ldrk gSA

3- jklk;fud foLFkkiu ewY; Hkh foyk;d] rkieku vkSj ,dkxzrk dh çÑfr ij
fuHkZj gSaA PMR o.kZØe ¼LisDVªe½ dh vo'kks"k.k pje oØ ds varxZr fn;k
x;k {ks= ,d çnÙk fdLe ds çksVksuksa dh la[;k ds vuqikr esa gksrk gS ftldh
x.kuk ;k rks js[kkadu fp=kys[ku :i ls ;k bysDVª‚fud lekdyd dh
lgk;rk ls dh tk ldrh gSA
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4- PMR LisDVªksLdksih dk ç;ksx fu;fer :i ls ,d v.kq esa fo|eku çksVksu
çdkjksa dks igpkuus vkSj çR;sd çdkj ds çksVku dh la[;k tkuus ds fy,
fd;k tkrk gSA

 dbZ ijek.kqvksa ds ijek.kq ukfHkd esa ,d pØ.k pqacdh; vk?kw.kZ gksrk gS tks
vius v{k ij vkosf'kr fd, x, ukfHkd ds çpØ.k ls tqM+k gksrk gSA ukfHkd
dh ;kaf=d pØ.k ;k dks.kh; laosx] ijek.kq pØ.k ;k pØ.k lkaf[;d vad

I ij fuHkZj djrh gS] ftlesa 0,
1

2
, 1,

3

2
 ] vkfn] -----] ds eku ukfHkd ds vkèkkj ij

gks ldrs gSaA

 fo"ke æO;eku la[;k ds ukfHkd vkSj ;gk¡ rd fd le la[;k ds ukfHkd esa
Hkh pqacdh; xq.k ns[ks tkrs gSaA bl çdkj 12C, 16O, 32S, bR;kfn] tSls ukfHkd
ds ikl le æO;eku la[;k vkSj ;gka rd fd le ijek.kq la[;k esa dksbZ
pqacdh; xq.k ugha gSa vkSj NMR fofèk@i)fr ds fy, vlaosnu'khy gksrs gSaA

 çpØ.k ukfHkd ,d pqacdh; {ks= dks tUe nsrk gS ftldh èkqjh pØ.k ds v{k
ds lkFk esy [kkrh gSA ,slk ukfHkd pqacdh; vk?kw.kZ  ds ,d NksVs pqacd ds
:i esa O;ogkj djrk gSA ;fn bl rjg ds ukfHkd dks H° x‚l ds ckgjh
pqacdh; {ks= esa j[kk tkrk gS] rks lkaf[;d ;kaf=dh ds vuqlkj] ;g vuqç;qä
pqacdh; {ks= dh fn'kk ds lanHkZ esa fdlh Hkh (2I+1) vfHkfoU;kl dks èkkj.k dj
ldrk gSA

 NksVs ijek.kq pqacd dk lekukarj vfHkfoU;kl vfèkd fLFkj vkSj vuqdwy gSA
blfy, lkekU; ifjfLFkfr;ksa esa fupys pØ.k voLFkk esa ukfHkd dh FkksM+h
vfèkdrk gksrh gS tks ÅtkZ dh vlrr ek=k (E) ds vo'kks"k.k ds fy,
mÙkjnk;h gksrs gSa tSls fd E = 2H° = h 14]000 x‚l ds ,d pqacdh; {ks=
esa çksV‚u ds fy, ,slh ÅtkZ dh vkof̀Ùk yxHkx 60 esxk pØ çfr lsdaM ds
jsfM;ks vko`fÙk {ks=ksa esa gSA

 ,d ç;qDr ckgjh pqacdh; {ks= esa çpØ.k ukfHkd dh iwoZorhZ vko`fÙk fo|qr
pqEcdh; fofdj.kksa ¼jsfM;ks vkof̀Ùk½ dh vko`fÙk ds cjkcj gksuh pkfg, tks ,d
ijek.kq pØ.k voLFkk ls nwljs esa ifjoŸkZudky dks çsfjr djus ds fy,
vko';d gSA tc çpØ.k ukfHkd dh iwoZoŸkh@vfèkeku vkof̀Ùk ?kweus okys
pqacdh; {ks= dh vko`fÙk ds lkFk esy [kkrh gS] rks os vuqukn esa gksrh gSa vkSj
rc ukfHkd }kjk ÅtkZ dk vo'kks"k.k ;k mRltZu gks ldrk gSA

 v.kqvksa esa fLFkr çksV‚u bysDVªkuksa ls f?kjs gksrs gSa tks bUgsa O;kogkfjd pqacdh;
{ks= H° ls fofHkUu lhek rd <ky nsrs gSaA blfy, ,d v.kq esa fHkUu okrkoj.k
esa fofHkUu çksV‚u }kjk vuqHko fd;k x;k pqacdh; {ks= dqN de ;k

tgka  dks ifjj{k.k fLFkjkad ds :i esa tkuk tkrk gSA
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 ifjj{k.k çHkko vuqç;qä pqacdh; 'kfä ds ifjek.k ds fy, vkuqikfrd gS vkSj
blfy, jklk;fud cnykoksa dk ifjek.k Hkh O;kogkfjd pqacdh; {ks= dh 'kfä
ij fuHkZj gSA dkcZfud ;kSfxdksa esa fofHkUu çdkj ds çksV‚u 14]000 x‚l ds
pqacdh; {ks= esa 700 pØ çfr lsdaM esa QSyh vko`fÙk;ksa ij vo'kksf"kr gksrs gSaA

 jklk;fud foLFkkiu ewY; Hkh foyk;d] rkieku vkSj ,dkxzrk dh çÑfr ij
fuHkZj gSaA PMR o.kZØe ¼LisDVªe½ dh vo'kks"k.k pje oØ ds varxZr fn;k
x;k {ks= ,d çnÙk fdLe ds çksVksuksa dh la[;k ds vuqikr esa gksrk gS ftldh
x.kuk ;k rks js[kkadu fp=kys[ku :i ls ;k bysDVª‚fud lekdyd dh
lgk;rk ls dh tk ldrh gSA

 v.kq esa fofHkUu ukfHkdksa ds jklk;fud foLFkkiu eku v.kq ds fofHkUu Hkkxksa esa
ukfHkd }kjk vuqHko fd, x, LFkkuh; pqacdh; {ks= esa varj ds dkj.k mRiUu
gksrs gSaA çsjd çHkko] vuqukn çHkko] ,fulksVªksfid çHkko vkSj oy; èkkjkvksa
tSls çHkkoksa ds dkj.k ,d v.kq esa varj ukfHkd ds vklikl bysDVª‚u ?kuRo
dks çHkfor djrh gS] buds ifj.kkeLo:i bu ukfHkdksa ds ifjj{k.k vFkok
vifjj{k.k gks ldrs gSaA

 dqN lkekU; gkbMªksdkcZu esa dkcZu ijek.kqvksa dh fo|qr udkjkRed
C2H2 > C2H4 > C2H6 Øe esa gSA blfy, bu v.kqvksa esa çksV‚u ds fy,
visf{kr jklk;fud foLFkkiu Hkh blh Øe esa gksus pkfg,] ysfdu çk;ksfxd
rkSj ij ik;k tkus okyk Øe C6H6( ~ 8 ppm) > C2H4( ~ 5 ppm) > C2H2

( ~ 2.5 ppm) > C2H6 ( ~ 0.9 ppm) gksuk pkfg,A

 PMR LisDVªksLdksih dk ç;ksx fu;fer :i ls ,d v.kq esa fo|eku çksVksu
çdkjksa dks igpkuus vkSj çR;sd çdkj ds çksVku dh la[;k tkuus ds fy,
fd;k tkrk gSA

 MîwVsj‚u }kjk çksV‚u ds vknku&çnku ls ml çksV‚u ds fy, vo'kks"k.k f'k[kj
ds lkFk&lkFk vklUu çksV‚u ds vo'kks"k.k f'k[kj esa blds dkj.k gksus okys
foHkktu dks gVk fn;k tkrk gSA ,slk blfy, gS D;ksafd MîwVsj‚u esa ,d NksVk
pqacdh; {k.k gksrk gS vkSj ifj.kkeLo:i dkQh mPp {ks= esa vo'kksf"kr gksrk gSA

 gkbMªkstu caèkksa ds ekeys esa PMR ladsr fupys {ks= dh vksj LFkkukarfjr gks
tkrk gSA ,slk blfy, gS D;ksafd gkbMªkstu caèk çksV‚u ds bysDVª‚u ifjj{k.k
dks de djrk gSA gkyk¡fd] fuEu {ks= esa gksus okys cnykoksa vkSj gkbMªkstu caèk
dh 'kfä;ksa ds chp dksbZ fuf'pr lacaèk LFkkfir ugha fd;k x;k gS] ysfdu bl
rjg ds cnyko caèk dh 'kfä;ksa ds fy, ,d xq.kkRed O;k[;k nsrs gSaA

  dbZ ijek.kqvksa ds ijek.kq ukfHkd esa ,d pØ.k

pqacdh; vk?kw.kZ gksrk gS tks vius v{k ij vkosf'kr fd, x, ukfHkd ds çpØ.k

ls tqM+k gksrk gSA ukfHkd dh ;kaf=d pØ.k ;k dks.kh; laosx] ijek.kq pØ.k

;k pØ.k lkaf[;d vad I ij fuHkZj djrh gSA
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 ,d ç;qDr ckgjh pqacdh; {ks= esa çpØ.k
ukfHkd dh iwoZorhZ vkof̀Ùk fo|qr pqEcdh; fofdj.kksa ¼jsfM;ks vkòfÙk½ dh
vkof̀Ùk ds cjkcj gksuh pkfg, tks ,d ijek.kq pØ.k voLFkk ls nwljs esa
ifjoŸkZudky dks çsfjr djus ds fy, vko';d gSA tc çpØ.k ukfHkd dh
iwoZoŸkh@vfèkeku vkof̀Ùk ?kweus okys pqacdh; {ks= dh vkòfÙk ds lkFk esy
[kkrh gS] rks os vuqukn esa gksrh gSa vkSj rc ukfHkd }kjk ÅtkZ dk
vo'kks"k.k ;k mRltZu gks ldrk gSA

  ih,evkj LisDVªksLdksih dk ç;ksx fu;fer :i ls

,d v.kq esa fo|eku çksVksu çdkjksa dks igpkuus vkSj çR;sd çdkj ds çksVku
dh la[;k tkuus ds fy, fd;k tkrk gSA

1- ukfHkdh; pqacdh; vuqukn dk D;k eryc gS\

2- ljy dkcZfud v.kqvksa ds ih,evkj LisDVªk dh O;k[;k dhft,A

3- ;woh] vkbZvkj vkSj ih,evkj LisDVªe ds vuqç;ksx ds ckjs esa le>kb,A

4- çksV‚u ds çdkj vkSj mudh la[;k dk lglacaèk dk o.kZu dhft,A

1- ukfHkdh; pqacdh; vuqukn dh O;k[;k mnkgj.k nsdj djsaA

2- fLiu&fLiu foHkktu ;k var%fØ;k  ds ckjs esa mnkgj.k nsdj le>kb,A

3- ljy dkcZfud v.kqvksa ds ih,evkj LisDVªk dh O;k[;k mnkgj.k nsdj
djsaA

4- ;woh] vkbZvkj vkSj ih,evkj LisDVªe ds vuqç;ksx ds ckjs esa mnkgj.k nsdj
le>kb,A

5- çksV‚u ds çdkj vkSj mudh la[;k ds lglacaèk dh O;k[;k mnkgj.k nsdj

djsaA
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mu jklk;fud oLrqvksa dks] ftuesa ,d ;k vfèkd gkbMªksdkcZu ewyd èkkrq ;k mièkkrq

¼Metalloid½ ls _tq la;ksftr gksrs gSa] dkcZèkkrqd ;k v‚xsZuks&esVkfyd ;kSfxd
¼Organo-Metallic Compounds½ dgrs gSaA ç—fr esa ;s vçkI; gSa] ij ç;ksx'kkyk esa

la'ysf"kr bu ;kSfxdksa dh la[;k cgqr cM+h gSA

¶jSadySaM us loZçFke 1849 bZ- esa Mkb&,fFky tLrk uked ,d dkcZèkkrqd ;k

v‚xsZuks&esVkfyd ;kSfxd dk i‘FkDdj.k fd;k vkSj mldh lajpuk fuèkkZfjr dhA ckn
esa vusd èkkrqvksa vkSj mièkkrqvksa ds la;ksx ls dbZ ;kSfxdksa dk la'ys"k.k fd;k x;kA bu

;kSfxdksa us vkèkqfud jlk;u dh mUufr esa egRoiw.kZ Hkwfedk fuHkkbZ gSA ;s ;kSfxd dbZ

çdkj ds gSa] ftUgsa lkèkkj.kr nks Hkkxksa esa foHkkftr fd;k tkrk gS % ¼1½ ljy dkcZèkkrqd

;k v‚xsZuks&esVkfyd ;kSfxd] ftuesa dkcZfud lewg vkj ¼R½ ¼,sfYdy] ,sfjy vkfn½

èkkrq ls la;ksftr gSa vkSj ¼2½ dkcZèkkrqd ;k v‚xsZuks&esVkfyd ;kSfxd fefJr] tc vkj
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¼R½ vkSj ,Dl ¼X½ ¼gSykstu] gkbMªkfDly] gkbMªkstu vkfn½ nksuksa gh èkkrq ls lac) gksaA

bu ;kSfxdksa dk la'ys"k.k çk;% tLrk] eSXuhf'k;e] ikjn vkfn èkkrqvksa vkSj ,sfYdy

vk;ksMkbMksa dh vfHkfØ;k ls gksrk gSA fo'ks"k fØ;k'khy gksus ds dkj.k budk mi;ksx

jklk;fud la'ys"k.k fØ;kvksa esa vfèkdrk ls gksrk gSA lksfM;e esfFky ¼NaCH
3
½ tSls

lksfM;e ,sfYdy dh çkfIr] ikjn ,sfYdyksa ij lksfM;e dh vfHkfØ;k ls] gksrh gSA ‘kq)

:i esa ;s vef.kHkh; inkFkZ gSa] tks fHkUu&fHkUu foyk;dksa esa vfoys; gSaA xeZ djus ij

fcuk æfor gq, gh foPNsfnr gksrs gSaA

v‚xsZuks&esVkfyd ;kSfxdksa dks dkcZu ls èkkrq caèku okys inkFkksaZ ds :i esa ifjHkkf"kr

fd;k tk ldrk gSA cM+h la[;k esa èkkrq,a] fyfFk;e] eSXuhf'k;e] ,Y;wehfu;e] lhlk]

fVu] tLrk] dSMfe;e] ikjk] vkfn dkQh fLFkj dkcZfud ;kSfxd cukrs gSaA 1899 esa

ckfcZ;j us cM+h la[;k esa dkcZfud ;kSfxdksa dks rS;kj djus ds fy, bZFkj esa ,sfYdkbZy

gSykbM vkSj eSXuhf'k;e ds feJ.k dk mi;ksx fd;kA ckn esa 1900 esa] fxzXukMZ] ckfcZ;j
ds ,d Nk=] us ,sfYdkbZyeSXusf'k;e gSykbM ?kksy rS;kj fd;k vkSj fofHkUu çdkj ds

;kSfxdksa ds lkFk bldh çfrfØ;kvksa dk vè;;u fd;kA lYQj vkSj vkDlhtu nksuksa

vkorZ lkj.kh ds ,d gh lewg ds lnL; gksrs gSaA bu nksuksa dk ckgjh vkoj.k dk

bysDVªksfud foU;kl ,d leku gS vkSj blfy, lYQj ds dkcZfud ;kSfxdksa dh ,d

Ük‘a[kyk Kkr gksrh gS tks vkDlhtu ds ;kSfxdksa ds lerqY; gksrh gSA

bl bdkbZ esa vki v‚xsZuks&esVkfyd ;kSfxd] v‚xksZeSXuhf'k;e ;kSfxd] v‚xsZuksftad
v‚xsZuksftad ;kSfxd] v‚xsZuksfyfFk;e v‚xsZuksfyfFk;e ;kSfxd] v‚xsZukslYQj ;kSfxd]

Fkk;ksbFklZ] lYQksfud vEy] lYQksukekbM vkSj lYQkxqvkukbfMu] gkbMªkstuks

dh vEyrk] ,fFky ,lhVks,flVsV] 1%3&fMfFk;Ul dk {kkjhdj.k vkSj ,uhekbUl dk

,fYdys'ku vkSj ,lkbys'ku ds ckjs esa vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 v‚xsZuks&esVkfyd ;kSfxdksa dks ifjHkkf"kr djus esa l{ke gksaxs(

 v‚xksZeSXuhf'k;e ;kSfxd] v‚xsZuksftad ;kSfxd] v‚xsZuksfyfFk;e ;kSfxd vkSj

v‚xsZukslYQj ;kSfxd dh O;k[;k dj ik,axs(

 Fkk;ksbFklZ] lYQksfud vEy] lYQksukekbM vkSj lYQkxqvkukbfMu dks ifjHkkf"kr

dj ik,axs(

 gkbMªkstuks dh vEyrk  dh O;k[;k dj ik,axs(

 ,fFky ,lhVks,flVsV D;k gS le> ik,axs(

 1%3&fMfFk;Ul ds {kkjhdj.k dk o.kZu dj ik,axs(

 ,uhekbUl dk ,fYdys'ku vkSj ,lkbys'ku dks ifjHkkf"kr djus esa l{ke gksaxsA
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v‚xsZuks&esVkfyd ;kSfxdksa dks dkcZu ls èkkrq caèku okys inkFkksaZ ds :i esa ifjHkkf"kr
fd;k tk ldrk gSA cM+h la[;k esa èkkrq,a] fyfFk;e] eSXuhf'k;e] ,Y;wehfu;e] lhlk]
fVu] tLrk] dSMfe;e] ikjk vkfn dkQh fLFkj dkcZfud ;kSfxd cukrs gSaA dkcZfud
vo'ks"k vkerkSj ij ,d ,sYdkbZy] ,sYdsukbZy] ,sYdkbZuhy ;k vjkbZy lewg gSA
fofHkUu èkkrqvksa ds dqN v‚xsZuks&esVkfyd ;kSfxd uhps fn, x, gSa&

Group I Group II Group III Group IV

Alkali Metals Alkaline Earth Metals

3
Methyl-lithium

CH Li 2 5
Ethylmagnesiumbromide

C H MgBr 3 3
Trimethylaluminium

(CH ) Al 2 5 4
Tetraethyl lead
(C H ) Pb

     

3
Propynylmagnesium halide

CH C CMgX

2 5 2
Ethoxymethylmagnesium chloride

C H OCH .MgCl

Transition Metals

2 5 2 3 2 6 5 2 5 2
Dimethylcadmium Phenylmercury DiethylmercuryDiethylzinc

chloride

(C H ) Zn (CH ) Cd C H HgCl (C H ) Hg

cksj‚u] flfyd‚u] tesZfu;e vkSj vklsZfud tSls esVky‚bM Hkh dkcZfud
;kSfxd cukrs gSa ftUgsa v‚xsZuks&esVkfyd ;kSfxd Hkh dgk tkrk gSA

v‚xsZuks&esVkfyd ;kSfxdksa esa dkQh gn rd ,sYdkbylksfM;e vkSj iksVsf'k;e
;kSfxd ;k vfuok;Z :i ls ,ydkbyejdjh ;kSfxd ds :i esa lgla;kstd gks ldrs
gSaA lkekU; :i esa vfèkd fo|qr&èkukRed èkkrq gksrk gS] èkkrq caèku ds fy, dkcZu
vfèkd vk;uh gksrk gSA lksfM;e ,lhVsV] dSfY'k;e Q‚esZV tSls ;kSfxd] tgka èkkrq
dks v‚Dlhtu ls tksM+k tkrk gS] v‚Dlhtu vkSj èkkrq ds fo|qr_.kkRed esa vfèkd
varj ds dkj.k dkQh gn rd vk;fud gksrs gSaA blfy, ,sls ;kSfxdksa dks okLrfod
v‚xsZuks&esVkfyd ;kSfxd ugha ekuk tkrk gSaA

dkcZfud ;kSfxdksa dh çfrfØ;k rc c<+ tkrh gS tc dkcZu ds vk;fud y{k.k
èkkrq caèku ls c<+ tkrs gSaA fo'ks"k #fp ds eè;orhZ vk;fud pfj= ds ;kSfxd gSa
D;ksafd mudh çfrfØ;k vkSj mudh çfrfØ;kvksa dh p;ukRed ç—fr gksrh gSaa vkSj
cM+s iSekus ij v‚xsZuks&esVkfyd ;kSfxdksa dks çR;{k ;k ijks{k :i ls ,sYdkby
gSykbM~l dh rjg cuk;k tkrk gSA

mUgsa ,d foLr`r Ük`a[kyk esa vyx&vyx mi;ksx djus ds fy, j[kk tkrk gSA
bl çdkj fVu] lhlk] ,syqfefu;e] cksjksu ;kSfxdksa dk rduhdh egRo QaxhlkbflM]
,aVhu‚d ;kSfxd] mRçsjd ds :i esa gS tcfd vklsZfud] ,sfUVe‚uh] fcLeFk] ikjn]
flYoj dk mi;ksx ;q) xSlksa] nokvksa vkSj dhVuk'kd ds :i esa fd;k tkrk gSA ijarq
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lcls egRoiw.kZ v‚xsZuks&esVkfyd ;kSfxd eSXuhf'k;e] ftad vkSj fyfFk;e ds gSa
ftudks vfèkdka'k dkcZfud ;kSfxdksa ds la'ys"k.k esa mi;ksx fd;k tkrk gSA

1899 esa ckfcZ;j us cM+h la[;k esa dkcZfud ;kSfxdksa dks rS;kj djus ds fy, bZFkj esa
,sYdkbZy gSykbM vkSj eSXuhf'k;e ds feJ.k dk mi;ksx fd;kA ckn esa 1900 esa]
fxzXukMZ] ckfcZ;j ds ,d Nk=] us ,sYdkbZyeSXusf'k;e gSykbM ?kksy rS;kj fd;k vkSj
fofHkUu çdkj ds ;kSfxdksa ds lkFk bldh çfrfØ;kvksa dk vè;;u fd;kA
,sYdkbZyeSXusf'k;e gSykbM dks vkerkSj ij [kkstdrkZ ds uke ds ckn fxzXukMZ
vfHkdeZdksa ds :i esa tkuk tkrk gSA mudk lkekU; lw= R—Mg—X gS tgka R
,d vleku gkbMªksdkcZu jsfMdy gS] tSls&—CH3; —C2H5; —CH2—CH==CH2;

—C6H5; C6H5CH2— vkSj —X ,d gSykstu gSA çfrfØ;k dks pr.,sec. vkSj tert

,sYdkbZy gSykbM~l ij ykxw fd;k tk ldrk gSA ,ykbfyd fxzXukMZ vfHkdeZd
lkekU; rjhds ls ;k THF esa rS;kj fd;k tk ldrk gSA gkykafd ,Ydkbuhy fxzXukMZ

vfHkdeZd ,sYdkbZyeSXusf'k;e gSykbM 2 5 2 6(RC CH + C H MgX RC C.MgX + C H ). 

2 5 2 6(RC CH + C H MgX RC C.MgX + C H ).}kjk ,sYdkbZu ls ,d çksV‚u dks gVkdj rS;kj fd;k tkrk gSA mi;qä
mRçsjd dh mifLFkfr esa eSXuhf'k;e ds lkFk ,sYdkbZy ¶yksjkbM~l dks çfrokg djds
,sYdkbZyeSXusf'k;e ¶yksjkbM rS;kj fd;k tk ldrk gSA &gsyks bFkj ls fxzXukMZ
vfHkdeZd dk xBu dsoy rHkh fd;k tk ldrk gS tc THF ;k fMesFkksfDlesFksu dks
de rkieku ij foyk;d ds :i esa mi;ksx fd;k tkrk gSA

2 2(MeO) CH or THF
2 5 2 2 5 2–35°

C H OCH Cl + Mg C H OCH MgCl

,sykbZy ;k foukby gSykbM~l dh de çfrfØ;k ds dkj.k ,sykbZy vkSj
foukbyeSXusf'k;e gSykbM~l rS;kj djus esa dqN dfBukbZ gksrh gSA gkyk¡fd] bl
dfBukbZ dks vfHkdeZd dh rS;kjh ¼uhps ns[ksa½ ds nkSjku bZFkj ds LFkku ij
VsVªkgkbMªksQqjku ¼THF½ dk mi;ksx djds u‚esaZV ¼1953&1957½ }kjk nwj fd;k x;k
FkkA

fxzXukMZ vfHkdeZd ,sYdkbZy gSykbM~l ls rS;kj ugha fd;k tk ldrk gS
ftlesa ,sls lewg gSa ftuds lkFk ;g çfrfØ;k djus ds fy, tkuk tkrk gSA bl
çdkj dsoy dqN gh lewg tSls] R] OR] X] ,sYdkbZy gSykbM~l esa ekStwn gks ldrs
gSa] tgk¡ ls fxzXukMZ vfHkdeZd rS;kj fd;k tkuk gSA mUgsa ,sYdkbZy gSykbM~l tSls

— COOH, —OH,—NH2,  —NO2,—SO3H vkSj

blh rjg ls rS;kj ugha fd;k tk ldrk gSA

lkekU; fxzXukMZ vfHkdeZd ,YdksgkWy eqä vkSj 'kq"d bZFkj ds laj{k.k esa ,sYdkbZy
gSykbM ij eSXuhf'k;e èkkrq dh fØ;k }kjk rS;kj fd, tkrs gSaA
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Ether

Akyl halide
R.X + Mg R.Mg.X

,sYdkbZy gSykbM eSXuhf'k;e fxzXukMZ vfHkdeZd

Ether
2 5 2 5

Ethylmagnesium bromide
C H Br + Mg C H MgBr

,fFkyeSXuhf'k;e czksekbM

MkbZFkkbybZFkj lcls vke foyk;d gS] gkykafd vU; bZFkj tSls C;wVkbZy bZFkj]
MkbZfeFkkbZy& bZFkj v‚Q Xykbd‚y ¼fMXykbZe½ ;k VsVªkgkbMªksQqjku ¼THF½ dk Hkh
mi;ksx fd;k tk ldrk gSA eSXuhf'k;e ds lkFk fofHkUu ,sYdkbZy gSykbM~l dh
çfrfØ;k'khyrk dk Øe vk;ksMkbM~l > czksekbM~l > DyksjkbM~l ,d fn, x,
,sYdkbZy lewg ds fy, gS] ysfdu mRifÙk myVs Øe esa gSaA dkcZu ijek.kqvksa dh la[;k
c<+us ls fxzXukMZ vfHkdeZdksa dk fuekZ.k vfèkd ls vfèkd dfBu gks tkrk gS vkSj fn,
x, gSykstu ds fy, ,sYdkbZy lewgksa dk Øe ;k çfrfØ;k'khyrk CH

3
> C

2
H

5
>

C
3
H

7
 vkfn gSA ;g vko';d gS fd lHkh vfHkdeZdksa dks iw.kZ :i ls 'kq"d vkSj 'kq)

gksuk pkfg,] D;ksafd ueh vkSj v'kqf);ksa dh mifLFkfr çfrfØ;k dks de djrh gS vkSj
blds ifj.kkeLo:i vU; vokafNr mRiknksa dh mRifÙk gksrh gSA

1. : eSXuhf'k;e ds VqdM+s dks ckyw ds isij ij f?kldj iryk vEy
ls lalkfèkr fd;k tkrk gS rkfd eSXuhf'k;e v‚DlkbM dh lrg dh fQYe dks
fudkyk tk ldsA bls bZFkj ls èkksdj bLrseky djus ls iwoZ rqjar lq[kk;k tkrk
gSA

2. : fdlh Hkh ,YdksgkWy dks gVkus ds fy, MkbZbFkkf;y bZFkj dks ikuh ls
èkks;k tkrk gS vkSj fQj ,YdksgkWy vkSj ueh ds fu'kku dks gVkus ds fy, 2&3
fnuksa ds fy, futZy dSfY'k;e DyksjkbM ij lq[kk;k tkrk gSA ;g ,YdksgkWy
vkSj ikuh ds vafre fu'kku dks gVkus ds fy, lksfM;e ;k QkLQksjl
isaVksDlkbM ij vklqr gksrk gSA

3. : ,sYdkbZy gSykbM futZy dSfY'k;e DyksjkbM ij lw[k
tkrk gS vkSj fQj Q‚LQksjl isaVksDlkbM ij vklqr gksrk gSA

lw[kh vkSj LoPN eSXuhf'k;e VfuaZx dks ,d fupyh ry dh ¶ykLd esa lw[kh vkSj 'kq)
bZFkj esa fuyafcr dj fn;k tkrk gS] tks ikuh ds la?kfu= ds lkFk fQV gksrk gS] ftlesa
lcls Åij dSfY'k;e DyksjkbM xkMZ uyh gksrk gSA bZFkj dk otu eSXuhf'k;e ds
yxHkx 10 xquk gSA ,sYdkbZy gSykbM ¼Mg ds çR;sd 1 xzke ijek.kq ds fy, 1 xzke
eksyA½ bZFkj esa ?kqyus ds ckn èkhjs&èkhjs la?kfu= ds ekè;e ls xkMZ uyh dks fudkydj
Mkyk tkrk gSA rc ¶ykLd dks xeZ fd;k tkrk gS vkSj çfrfØ;k dks mRçsfjr djus
ds fy, vk;ksMhu czksekbM dh dqN fØLVy ;k dqN cwansa Mkyh tkrh gSaA ,d ckj
çfrfØ;k 'kq: gksus ds ckn] ;g vDlj rst gks tkrk gS vkSj çfrfØ;k dks fu;af=r
djus ds fy, ¶ykLd dks BaMk djuk dHkh&dHkh vko';d gksrk gSA

,sYdkbZy gSykbM ds iwjk gksus ds ckn] ¶ykLd dks ikuh ds Luku ij xeZ fd;k
tkrk gS tc rd fd lHkh eSXuhf'k;e ?kqy u tk,aA bl feJ.k dk mi;ksx vfèkdka'k
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çfrfØ;kvksa ds fy, fd;k tkrk gS vkSj fxzXukMZ vfHkdeZd dks df̀=e mís';ksa ds fy,
Bksl voLFkk esa dHkh Hkh vyx ugha fd;k tkrk gSA

çfrfØ;k ,d eqä d.k ra= }kjk gksrh gSA ,sYdkbZy gSykbM dks eSXuhf'k;e
dh lrg ij vo'kksf"kr fd;k tkrk gS tks rc ,d bysDVª‚u dks gSykstu esa
LFkkukarfjr djrk gS vkSj ,sYdkbZy lewgksa ds chp eSXuhf'k;e dk lfEeyu djrk gS
vkSj gSykstu ,sYdkbZyeSXusf'k;e gSykbM~l nsrk gSA

fxzXukMZ vfHkdeZd dh lajpuk fuf'prrk ds lkFk le> esa ugha vkrh gSA fxzXukMZ us
lq>ko fn;k fd ,sYdkbZyesXuhf'k;e gSykbM esa fØLVyhdj.k ds bZFkj gksrs gSa vkSj
bUgsa fuEu :i esa n'kkZ;k tk ldrk gS:

eSXuhf'k;e dk bysDVª‚fud foU;kl 1s2] 2s2] 2p6] 3s2 gSA 3s bysDVª‚u esa ls
,d dks 3p d{kh; rd vkSj fQj bu 3s vkSj 3p d{kk ds ladj.k }kjk c<+kok nsus
ls] v‚xuksZeSXuhf'k;e ;kSfxdksa esa eSXuhf'k;e ijek.kq] ladjf.kr voLFkk esa ekStwn gksrk
gSA dkcZu vkSj gSykstu ds lkFk bu d{kkvksa dks vfèkO;kiu djus ls flXek caèku
curk gSA eSXuhf'k;e ds nks [kkyh 3p d{kk,a gSa] ftlds dkj.k ;g yqbZl vEy ds
:i esa O;ogkj djrk gS vkSj nks bZFkj v.kqvksa ds lkFk leUo; djrk gSA 1912 esa
tksfycksbl (Jolibois) us ns[kk fd eSXuhf'k;e vk;uksa vkSj m)j.kksa ds :i esa ekStwn
gS vkSj fxzXukMZ vfHkdeZd ds fy, lw= R

2
Mg

2
X

2
 dk lq>ko fn;kA

+
2 2 2 2R Mg X R.Mg + R.MgX

1955 esa mcsyksgksgsM (Ubbelohde) us lq>ko fn;k fd fxzXukMZ vfHkdeZd bZFkj
esa gyds :i esa ekStwn gS] vkSj feJ.k esa fuEufyf[kr larqyu ekStwn gSA

2 2 2 2R Mg.MgX R .Mg + MgX 2RMgX  

: NMR vè;;u vkfn] vfHkdeZd ds fy, bl QkewZys dk i{k
ysrs gSaA gkykafd feJ.k esa ;g fofHkUu lajpukvksa ds ,d ifjlj ds :i n'kkZ;k tkrk
gS tks fd ,d l‚YosaV d‚EIysDl gS] tSls:

;gka ij lw= RMgX dk mi;ksx ,sYdkbZyeSXusf'k;e gSykbM~l dk çfrfufèkRo
djus ds fy, fd;k x;k gSA bl çdkj ;g Li"V gksrk gS fd ,sYdkbZyeSXusf'k;e
caèku dh èkzqoh;rk ds dkj.k] fxzXukMZ vfHkdeZd dh vfèkdka'k vfHkfØ;kvksa esa
dkcZu&eSXuhf'k;e caèku ds ,d fo"ke ;k fo"kedks.k esa ,d dkcksZfu;u vkSj dSfV;ksfud
eSXuhf'k;e curk gSA bl çdkj:



v‚xsZuks&esVkfyd ;kSfxdksa
ds ,uksysV~l }kjk
dkcZfud la'ys"k.k

Lo&vfèkxe 31

ikB~; lkexzh

+
R—Mg—X R: + M gX

bl dkcksZfu;u esa bysDVª‚uksa dh ,d vulqy>h tksM+h gksrh gS vkSj U;wfDy;ksQkby
ds :i esa dk;Z djrk gSA blfy,] fxzXukMZ vfHkdeZdksa dh vfèkdka'k çfrfØ;k,a
U;wfDy;ksfQfyd çfrfØ;k,a gSaA

fxzXukMZ vfHkdeZd jaxghu] gkbxzksLdksfid Bksl gSaA os gok esa dkQh fLFkj gSa] ysfdu
la'ys"k.k esa jklk;fud çfrfØ;kvksa ds fy, Bksl voLFkk esa dHkh ugha çkIr gksrs gSaA

fxzXukMZ vfHkdeZd vR;fèkd çfrfØ;k'khy gksrs gSa vkSj dbZ çdkj ds dkcZfud
;kSfxdksa dh O;kid fofoèkrk ds lkFk çfrfØ;k esa ços'k djrs gSaA viuh mPp
çfrfØ;k ds ckotwn os vR;fèkd p;ukRed Hkh gSaA bl çdkj os ,d dkcZu&v‚Dlhtu
nksgjs caèku esa tqM+rs gSa ysfdu dkcZu&dkcZu nksgjs caèku ds lkFk çfrfØ;k ugha djrs
gSaA vkerkSj ij fxzXukMZ vfHkdeZdksa ds vykok ,d eè;orhZ vfrfjä ifjlj nsrk gS
tks mi;ksxh mRiknksa dks nsus ds fy, vEy ;k veksfu;e DyksjkbM }kjk gkbMªksykbt
fd;k tkrk gSA

lkekU; :i ls lacafèkr DyksjkbM dh rqyuk esa ,sYdkbyeSXusf'k;e czksekbM~l
vkSj vk;ksMkbM~l vfèkd vklkuh ls çfrfØ;k djrs gSaA fxzXukMZ vfHkdeZdksa dh dqN
egRoiw.kZ çfrfØ;k,¡ uhps nh xbZ gSaA

A. 

dkcZu èkkrq caèku vR;fèkd èkzqoh; gSA gkykafd dkcZfud lewg ,d iw.kZ vk;u ugha gS]
fQj Hkh blesa dkQh vk;fud xq.k gSA bl çdkj bysDVª‚uksa ds ,d lk>k tksM+h ds
lkFk dkcksZfu;u, U;wfDy;ksQkby ds :i esa dk;Z djrk gSA fxzXukMZ vfHkdeZd bl
çdkj U;wfDy;ksfQfyd tksM+ vkSj U;wfDy;ksfQfyd çfrLFkkiu çfrfØ;k dks n'kkZrk
gSA

ge igys U;wfDy;ksfQfyd çfrLFkkiu dh çfrfØ;k ysaxs ftlesa U;wfDy;ksfQfyd
çfrLFkkiu ds izdkj ds lkekU; Lo:i uhps fn, x, gSa:

1. : ,YdksgkWy] ikuh] veksfu;k]
vehu] vkfn tSls gkbMªksdkcZu ;kSfxdksa dk fuekZ.k] ftlesa gkbMªkstu vR;fèkd
bysDVªksfuxsfVo ijek.kq ls tqM+k gksrk gS vkSj bls çksV‚u ds :i esa vklkuh ls
vyx fd;k tk ldrk gS] lfØ; gkbMªkstu okys ;kSfxdksa ds :i esa tkuk
tkrk gSA fxzXukMZ vfHkdeZd ,sls ;kSfxd ds lkFk çfrfØ;k djrk gS] ftlls
gkbMªksdkcZu curk gS
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(i)

(ii) veksfu;k vkSj çkFkfed vehuksa ds ekeys esa] çkFkfed vehu dk dsoy
,d gkbMªkstu ijek.kq dejs ds rkieku ij çfrfØ;k djrk gSA

gkykafd] mPp rkieku ij çkFkfed vehu dk eSXuhf'k;e O;qRiUu
fxzXukMZ vfHkdeZd ds ,d vkSj v.kq ds lkFk çfrfØ;k djrk gSA

foukbyeSXusf'k;e czksekbM :i vlarÌr gkbMªksdkcZu ds lkFk çfrfØ;k
dj jgk gSA

(iii) ,flfVyhu esa nksuksa gkbMªkstu ijek.kq vEyh; gksrs gSa vkSj blfy, tc
,flfVyhu dks fxzXukMZ vfHkdeZd ds bZFkj feJ.k esa ikfjr fd;k tkrk
gS] rks nksuksa dks cny fn;k tkrk gSA

2 5 2 6HC CH + C H MgI HC C.MgI + C H 

2 5 2 6
Ethynyl bis (Magnesium iodide)

HC CMgI + C H MgI IMgC C.MgI + C H  

tksUl ,V vy] (Jones et al) 1956 esa ik;k x;k fd ;fn ,flVkbyhu ls
Hkjs gq, THF dks fxzXukMZ vfHkdeZd ds lkFk çfrfØ;k djus dh vuqefr
nh xbZ rks nwljk Pkj.k Vkyk tk ldrk gSA

(iv) ukbVªks,Fksu vkSj ,flVks,lsfVd ,LVj tSls ;kSfxdksa ds ,uksfyd :i esa
lfØ; gkbMªkstu gksrs gSa blfy, fxzXukMZ vfHkdeZd ds lkFk çfrfØ;k
djrs gSaA vYdsu dh nj fodflr gksus ds fy, :ikarj.k dh nj ij fuHkZj
djrk gSA

3 3 4 3

OMgIOH
|

CH .CH== N O + CH MgI CH + (CH CH== N O

  

3 3 3 4

IOH OMg

CH .C CH.COOEt + CH MgI CH — C ==CH.COOEt  +  CH==
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tc feFkkbyeSXusf'k;e gSykbM dk mi;ksx fd;k tkrk gS] rks gkbMªkstu
ds çR;sd lfØ; xzke ijek.kq ds fy, feFksu xSl ds ,d eksy dks
ek=kRed :i ls fodflr fd;k tkrk gSA blfy,] bl çfrfØ;k dk
mi;ksx tSfod ;kSfxdksa esa lfØ; gkbMªkstsu tSls OH, NH

2
,SH vkfn

okys lewgksa ds vkdyu ds fy, fd;k tkrk gS vkSj bl fofèk dks
tsjsfofVukso (Zerevitinov's) dh fofèk ds :i esa tkuk tkrk gSaA

2. : ,sYdkbZy
cukus ds fy, fxzXukMZ vfHkdeZdksa ds lkFk ,sYdkbZy gSykbM~l çfrfØ;k djrk
gSA

2 5 2 5 2 5 2 5 2
Ethylbromide -Butane

C H MgBr + Br.C H C H .C H + MgBr
n



3. : ,sYdsukby
gSykbM~l fxzXukMZ vfHkdeZd ds lkFk vfHkfØ;k djds ,sYdkbUl cukus ds fy,
nksgjs vi?kVu ds lkFk çfrfØ;k djrs gSaA

2 5 2 2 3 2 2 2 2
Allylbromide Pentene-1

C H MgBr + Br.CH .CH==CH CH .CH .CH .CH==CH + MgBr

4. :

,sydkbuhy gSykbM~l fxzXukMZ vfHkdeZd ds lkFk ,Ydsuht cukus ds fy,
çfrfØ;k djrs gSaA

3 2 3 2 2
Butyne-1

CH MgBr Br.CH .C CH CH .CH C CH + MgBr  

oSdfYid :i ls ,sYdkbuhy eSXusf'k;e gSykbM esa ,fYdul mRiUu djus ds
fy, ,sYdkbZy gSykbM ls çfrfØ;k dh tk ldrh gSA

3 3 4 3CH .C CH + CH MgI CH + CH .C C.MgI 

3 3 3 3 2
Propynylmagnesiumiodide Butyne-2

CH .C C.MgI CH I CH .C C.CH MgI   

5. : eksuksØsyksbFklZ
ds gSykstu mPp bZFkj nsus ds fy, nksgjk vi?kVu }kjk fxzXukMZ vfHkdeZdksa ds
lkFk çfrfØ;k djrk gSA

6.

: vdkcZfud gSykbM~l ds lkFk fxzXukMZ vfHkdeZdksa dh çfrfØ;k
ls fofHkUu v‚xksZuks&esVkfyd ;kSfxdksa dh mRifÙk gksrh gSA
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7. : tc fxzXukMZ
vfHkdeZd dks DyksjksQ‚feZd ,LVj dh lerqY; ek=k ds lkFk çfrfØ;k dh
tkrh gS] rks mPp ,LVj curs gSaA

;fn fxzXukMZ vfHkdeZd vfèkd gS rks xfBr ,LVj fdVksu vkSj r`rh;d
,YdksgkWy dk mRiknu djus ds fy, fxzXukMZ vfHkdeZd ¼U;wfDy;ksfQfyd
tksM+½ ds lkFk çfrfØ;k djsxkA

8. :

lk;ukstsu DyksjkbM dh çfrfØ;k'khy Dyksjhu fxzXukMZZ vfHkdeZd ds lkFk
çfrfØ;k djds ,sYdkbZy lkbukbM çkIr djrk gSA

;fn fxzXukMZ vfHkdeZd vfèkd ek=k esa ekStwn gS] rks ;g dhVksUl vkSj rr̀h;d
,YdksgkWy cukus ds fy, lkbukbM ¼U;wfDy;ksfQfyd tksM+½ ds lkFk çfrfØ;k
djsxkA

9. : fxzXukMZ
vfHkdeZd ls çkIr dkcksZfu;u }kjk çfrfØ;k'khy Dyksjhu dk çfrLFkkiu
çkFkfed vekbu nsrk gSA

B. 

fxzXukMZ vfHkdeZd ;kSfxdksa ds lkFk dkcZu&v‚Dlhtu] dkcZu&lYQj vkSj
dkcZu&ukbVªkstu dbZ caèkuksa ds lkFk çfrfØ;k djrk gS rkfd vfrfjä mRiknksa dks
fn;k tk lds tks gkbMªksfyfll ;kSfxdksa dh ,d foLrr̀ fofoèkrk çnku djrs gSaA bl
rjg dh lHkh çfrfØ;k,a fxzXukMZ vfHkdeZd ds gkbMªksfyfll ls çkIr dkcksZfu;u
¼U;wfDy;ksQkby½ R ds U;wfDy;ksfQfyd tksM+ gSa] ftlds ifj.kkeLo:i u,
dkcZu&dkcZu caèku curs gSaA
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U;wfDy;ksfQfyd tksM+ dh lkekU; iz.kkyh bl çdkj gS:

1.

(i)  fxzXukMZ
vfHkdeZd Q‚esZYMhgkbM ds dkcksZfuy lewg esa tqM+us ds fy, vkxs c<+rk gS]
tks ruq gkbMªksDyksfjd vEy ds lkFk gkbMªksfyfll ij çkFkfed ,YdksgkWy
cukrk gSA çkFkfed ,YdksgkWy fxzXukMZ vfHkdeZd ls vius ,sYdkbZy lewg dks
çkIr djrk gSA

(ii) ,fYMgkbM
ds ;ksx esa] Q‚eZyfMgkbM ds vykok] ekè;fed ,YdksgkWy nsrk gS ftlesa
,fYMgkbM vkSj fxzXukMZ vfHkdeZd ls ,d&,sYdkbZy lewg vkrs gSaA

(iii)  dhVksUl tc
fxzXukMZ vfHkdeZd ds lkFk çfrfØ;k djrs gSa rks r`rh;d ,YdksgkWy cukrs gSaA

2.

lerqY; ek=k esa dkcZu Mkbv‚DlkbM ¼vfèkekur% Bksl cQZ ds :i esa½ esa fxzXukMZ
vfHkdeZd tqM+rk gS vkSj mRikn dk fuekZ.k gkbMªksfyfll ij dkcksZfDtfyd vEy
gksrk gSA

3.

(i)  QkfeZd ,LVj dh
leku ek=k ds lkFk fxzXukMZ vfHkdeZd dh çfrfØ;k] igys ,fYMgkbM nsrk
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gS tks fQj ekè;fed&,YdksgkWy dh mit ds fy, fxzXukMZ vfHkdeZd dh
vfèkd ek=k ds lkFk çfrfØ;k djrk gSA

(ii)  ,LVj
vkSj fxzXukMZ vfHkdeZd dh leku ek=k ,d dhVksu cukus ds fy, çfrfØ;k
djrh gSA
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4.

fxzXukMZ vfHkdeZd ¼,d eksy (mol)½ ds lkFk vEy gSfyM~l ¼,d eksy (mol)½ dh
çfrfØ;k dsVksUl mRiUu djrh gSA dsVksUl Hkh fxzXukMZ vfHkdeZd ds lkFk çfrfØ;k
djrs gSa] ;g vko';d gS fd çfrfØ;k dks lkoèkkuhiwoZd fu;af=r fLFkfr;ksa ds rgr
fd;k tk,A

;fn] gkykafd] ,flVkby DyksjkbM fxzXukMZ vfHkdeZd ds nks eksy ds lkFk
çfrfØ;k djrk gS] rks mRikn rr̀h;d ,YdksgkWy gSA dsVksu us fxzXukMZ vfHkdeZd ds
lkFk r̀rh;d ,YdksgkWy ¼çfrfØ;k 10 ¼iii½½ dk mRiknu djus ds fy, vfHkfØ;k dhA

5.

,sYdkbZy lkbukbM dh leku ek=k esa dhVksu cukus ds fy, fxzXukMZ vfHkdeZd ds
lkFk çfrfØ;k djrs gSaA ;fn fxzXukMZ vfHkdeZd vfèkd rr̀h;d ,YdksgkWy esa gS] rks
çfrfØ;k ds vafre mRikn ds :i esa çkIr fd;k tkrk gSA

6.

,fFkyhu v‚DlkbM tSls NksVs or̀ ;kSfxd dkcZu&v‚Dlhtu caèku ij njkj ls xqtjrs
gSa tc fxzXukMZ vfHkdeZd ds lkFk mPp ,YdksgkWy ijek.kqvksa ds lkFk çkFkfed
,YdksgkWy cukus ds fy, O;ogkj fd;k tkrk gSA

7.
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8.

9.

 fxzXukMZ vfHkdeZd ljy ,YdsUl ds lkFk çfrfØ;k ugha djrs gSa D;ksafd dkcZu&dkcZu
nksgjk caèku R-Mg-X ls çkIr  ds U;wfDy;ksfQfyd geys ds fy, de laosnu'khy
gSA gkykafd] VkbVsfu;e VsVªkDyksjkbM dh mifLFkfr esa vYdsUl dk VfeZuy nksgjk
caèku vkSj fxzukMZ vfHkdeZd ds lkFk çfrfØ;k vkSj vksysfQu fofue; çfrfØ;k nsus
ds fy, çfrfØ;k O;ä djrk gSA

C.

1.

  fxzXukMZ vfHkdeZd &80 fMxzh lsfYl;l ij v‚Dlhtu ds lkFk
gkbMªksij‚DlkbM dk gSykseSXusf'k;e ued nsrk gS tks vkxs pydj fxzXukMZ
vfHkdeZd ds lkFk çfrfØ;k djrk gS tks dejs ds rkieku ij ,YdksgkWy dh
ek=k dks de djus ds fy, ,YdksgkWy cukrk gS tks gkbMª‚yhfll ij
,YdksgkWy cukrk gSA

2.  lYQj dh
mit ds lkFk fxzXukMZ vfHkdeZdksa dh çfrfØ;k fFk;ks ,YdksgkWy dk mRiknu
djrh gSA
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3.  fxzXukMZ
vfHkdeZd ij gSykstu dh fØ;k] fo'ks"k :i ls vk;ksMhu] lacafèkr ,sYdkbZy
gSykbM ¼vk;ksMkbM~l½ nsrh gSA

;g ns[kk x;k gS fd vxj ,d ls vfèkd çfrfØ;k'khy lewg fxzXukMZ
vfHkdeZd ds lkFk çfrfØ;k djus okys ;kSfxd esa ekStwn gSa] rks ojh;rk ds Øe
dks fn[kk;k x;k gS: lfØ; gkbMªkstu ds lkFk lewg > ,YMhgkbM~l dk
dkcksZfuy lewg > dsVksUl dk dkcksZfuy lewg > vEy gSykbM dk gSykstu >
dkcksZfuy lewg ,LVj dh > gSykstu ,d vYdhy gSykbM vkfnA blfy,] ;g
vko';d gS fd fxzXukMZ vfHkdeZd ds lkFk lHkh çfrfØ;kvksa dks lkoèkkuhiwoZd
fu;af=r fLFkfr;ksa ds rgr fd;k tkuk pkfg, vkSj vfHkdkjdksa dh mfpr ek=k
dk mi;ksx djuk pkfg, rkfd i{k çfrfØ;kvksa vkSj vokaNuh; mRiknksa ds
xBu ls cpk tk ldsA

1. O;kogkfjd :i ls gj çdkj ds ;kSfxdksa ds lkFk bu vfHkdeZdksa dh mPp
çfrfØ;k'khyrk dh vko';drk gS fd çfrfØ;k feJ.k dks ueh] ok;q vkSj
dkcZu Mkbv‚DlkbM ls lajf{kr fd;k tkuk pkfg,A blls fxzxkMZ vfHkdeZdksa
dks laHkkyus esa dfBukbZ c<+ tkrh gSA

2. ;fn cM+h la[;k esa vokaNuh; mRiknksa ds i‚yhfQfudy ;kSfxd feJ.k ds lkFk
fxzXukMZ vfHkdeZd dks çfrfØ;k nh tkrh gS] rks ges'kk vafre mRikn esa ekStwn
gksrk gSA blh rjg] ;fn vafre mRikn esa ,d dk;kZRed lewg gS tks fxzXukMZ
vfHkdeZd ds lkFk çfrfØ;k dj ldrk gS] rks çfrfØ;k dks fu;af=r ek=k ds
lkFk fd;k tkuk pkfg,] ysfdu fQj Hkh i{k çfrfØ;k,a çcy gksrh gSaA

gkykafd] bu dfe;ksa ds ckotwn] fxzXukMZ vfHkdeZd dkcZfud la'ys"k.k esa
mi;ksx fd, tkus okys lcls egRoiw.kZ midj.k gSaA

vkWxsZuksftad ;kSfxd esa dkcZu ftad ds lkFk jlk;fud caèk dk fuekZ.k djrs gSaA

1849 esa ÝsadySaM }kjk [kksts x, Mk;,Ydkbyftad igys v‚xksZuks&esVkfyd ;kSfxd
FksA mUgsa [kkstdrkZ ds uke ds ckn ÝSadySaM vfHkdeZdksa ds :i esa Hkh tkuk tkrk gSA
;g tkuuk fnypLi gS fd mUgksaus lcls igys ,Fkkbyftad vk;ksMkbM çkIr fd;k
Fkk ftls mUgksaus vfèkd mi;ksxh Mk;Fkkbyftad çkIr djus ds fy, vklqr fd;k FkkA
vkèkh lnh rd ;g çeq[k vfHkdeZd Fkk tc rd fd fxzXukMZ us RMgX cuk;k] tks
ftad Mk;fdy dh rqyuk esa vfèkd mi;ksxh ik;k x;k FkkA nks egRoiw.kZ jlk;u
;kSfxdksa MkbfeFkkbyftad (CH

3
)

2
Zn vkSj Mk;Fkkbyftad (C

2
H

5
)

2
Zn gSaA
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¼i½ dkcZu Mkbv‚DlkbM ;k ukbVªkstu ds ,d fuf"Ø; okrkoj.k esa tLrk ds lkFk
,sYdkbZy gSykbM~l dks xeZ djds ftad Mkb,Ydkby çkIr fd;k tkrk gSA
çfrfØ;k nks pj.kksa esa gksrh gSA

mRikn ,d vfLFkj rjy gS vkSj oSD;we ds rgr ;k dkcZu Mkbv‚DlkbM ds
okrkoj.k esa vklou }kjk 'kq) fd;k tkrk gSA

oSdfYid :i ls] ftad ds LFkku ij ftad&rkacs ds tksM+s dk bLrseky ftad
Mkb,Ydkby dh csgrj mRifÙk nsus ds fy, fd;k tk ldrk gSA

¼ii½ MkbbZFkkbyftad] ,Y;wfefu;e&Vªkb,Fkkby ds lkFk&lkFk ftad DyksjkbM ij
çfrfØ;k djds çkIr fd;k tk ldrk gSA

¼iii½ ,sYdkbZy vk;ksMkbM ij tLrk vkSj eSXuhf'k;e ds ,d feJ èkkrq dh izfrfØ;k
ls Mk;yfdYlftad dks çkIr fd;k tk ldrk gSA

tLrk Mkb,Ydkby jaxghu gSa] de mcyrs rjy inkFkZ vfç; xaèk gksrs gSaA
Mk;feFkkby vkSj MkbFkkby ftad ds b.p. Øe'k% 46ºC ¼fMxzh½ lsfYl;l vkSj 118
ºC ¼fMxzh½ lsfYl;l gksrs gSaA os lgt :i ls gok esa Toyu'khy gksrs gSa vkSj bUgsa
fuf"Ø; okrkoj.k esa lafpr djuk gksrk gSA ;s QQksys mRiknu djrs gSa ;k Ropk ds
laidZ esa vkus ij tyu mRiknu djrs gSaA budk lkeuk djus esa dqN O;kogkfjd
dfBukb;ksa vkSj —f=e mi;ksxksa ds dkj.k muds LFkku ij fxzukMZ vfHkdeZdksa us ys
fy;k gSA

v‚xsZuksftad ;kSfxdksa dh ç—fr xSj èkqzoh; gS vkSj vfèkdka'k dkcZfud foy;uksa
esa ?kqyu'khy gSA muds ikl sp ladjf.kr voLFkk esa tLrk èkkrq ds lkFk jSf[kd
T;kfefr gS ¼fxzXukMZ vfHkdeZd esa cf eSXuhf'k;e½A bu sp gkbfczM v‚fcZVYl ds
vksojySfiax ds lkFk sp3 v‚fcZVYl dk dkcZu ifj.kke flXek c‚UM esa gksrk gSA os
leUo; }kjk ysfol csl ds lkFk Hkh la;kstu dj ldrs gSaA
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ÝSadySaM vfHkdeZd fo'ks"k :i ls dkcZfud la'ys"k.k esa mi;ksxh gksrs gSa tc
gYds çfrfØ;k ds v‚xsZuks&esVkfyd vfHkdeZdksa dh vko';drk gksrh gSA blfy,
;g ,LVj lewg ds lkFk çfrfØ;k ugha djrk gS vkSj blls -gkbZMªkslh,LVj ;k
vEy ¼cf- jkbQksesZLdh izfrfdz;k½ rS;kj gksrk gSA muds egRoiw.kZ —f=e vuqç;ksx
uhps fn, x, gSaA

A

:

Mk;ydkbyftad ikuh] ,YdksgkWy vkfn ds lkFk çfrfØ;k,¡ cukrh gSaA

2-
os çfrLFkkiu çfrfØ;k }kjk ,sYdkbZy gSykbM~l ds lkFk mPp ,YdsUl cukus
ds fy, çfrfØ;k djrs gSaA

çkFkfed mRikn vkSj f}rh;d ,sYdkbZy gSykbM~l ds lkFk [kjkc gksrs gSa]
ysfdu r`rh;d ,YdykbM~l] mnkgj.k ds fy,] uo&vYdsUl dh vPNh mit
nsrs gSaA

3- :

Mk;ydkbyftad vEy gSykbM~l ds lkFk çfrfØ;k djds dsVksUl dks vPNh
mit nsrk gS ¼D;ksafd Mk;ydkbyftad dhVksUl ds lkFk cgqr èkhjs&èkhjs
çfrfØ;k djrk gS½A

4-
: os vius v‚xsZuksesVkfyd ;kSfxdksa dks cukus ds fy, de fo|qr

èkukRed èkkrqvksa ds gSykbM~l ds lkFk çfrfØ;k djrs gSaA
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B

Mk;ysDdy ftad dkcZu v‚Dlhtu ds nksgjs ckaM ds lkFk èkhjs&èkhjs çfrfØ;k djrk
gS tks fd gkbMªksfyfll ,YdksgkWy dk vfHkorZu djrk gSA

1- :

QSadySaM vfHkdeZd çkFkfed ,YdksgkWy ds lkFk QkeZykMsgkbM, ekè;fed
,YdksgkWy ds lkFk ,flVkyfMgkbM vkSj rr̀h;d ,YdksgkWy ds lkFk dhVksUl
dk mRiknu djrk gSA bl çdkj:

2- (Reformatsky's) 
 ,d &czkseksbLVj vkSj ,d dkcksZfuy ;kSfxd tSls] ,fYMgkbM]

dhVksu] ,LVj vkfn ds chp dh çfrfØ;k] gkbijVª‚Dlh ,LVj cukus ds fy,
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bZFkj ds ?kksy esa tLrk dh ekStwnxh dks fjQ‚esZVLdh dh çfrfØ;k ds :Ik
¼1887½ esa tkuk tkrk gSA çfrfØ;k esa &czkseksbLVj ds ,d eè;orhZ]
v‚xsZuksftad ;kSfxd dk xBu 'kkfey gS] tks rc ,fYMgkbM ;k dhVksUl ds
dkcksZfuy lewg esa tksM+rk gSA

ra=

vEy dh mifLFkfr esa &gkbMªksDlhLVj] ,-vlarÌr vEy cukus ds fy,
futZyhdj.k ls xqtj ldrk gSA

bUgsa ftad Mk;fdy dh rS;kjh esa igys pj.k ds mRiknksa ¼eè;orhZ½ ds :i esa çkIr
fd;k tkrk gSA gkyk¡fd] tc tLrk DyksjkbM Mk;Fkkbyftad ¼;k vU; tLrk
Mk;ydkby½ ds lkFk çfrfØ;k djrk gS] rks  gSykbM~l dk ,d
VsVªkej çkIr gksrk gSA

;g rc çkIr gksrk gS tc feFkkbyhu&vk;ksMkbM tLrk&rkack tksM+s ds lkFk
çfrfØ;k djrk gSA
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vk;ksMksfeFkkby ftad vk;ksMkbM lkbDyksçksisu nsus ds fy, ,YdhUl ds lkFk
çfrfØ;k djrk gSA

;g ftad czksekbM ij QsukbyeSXusf'k;e czksekbM dh çfrfØ;k }kjk çkIr fd;k tk
ldrk gSA

ftad mcyrs gq, tkbQhyhu esa MkbQsukbyedZjh ds lkFk çfrfØ;k djus ij
Hkh ;g çkIr fd;k tk ldrk gSA

Mk;Qhukbyftad ¼m.p.107°C½ Mk;ydkbyftad ds xq.kksa ds leku gSA

fofHkUu ;kSfxdksa dks rS;kj djus ds fy, fofHkUu flaFksfVd çfrfØ;kvksa esa
v‚xsZuksftad ;kSfxdksa dk mi;ksx fd;k tkrk gS ysfdu vc bUgsa fxzXukMZ vfHkdeZdksa
}kjk fofHkUu çfrfØ;kvksa esa cny fn;k x;k gSA

vkWxsZuksfyfFk;e ;kSfxd esa dkcZu fyfFk;e ds lkFk jlk;fud caèk dk fuekZ.k djrs
gSaA

v‚xsZuksfyfFk;e ;kSfxd] fo'ks"kdj ,sYdkbZy&fyfFk;e vR;fèkd çfrfØ;k'khy gksrs gSa
vkSj —f=e dkcZfud jlk;u esa cgqr mi;ksxh gksrs gSaA os bZFkj ;k csathu foy;u esa
èkkrq fyfFk;e ds lkFk ,sYdkbZy gSykbM ¼vkerkSj ij ,sYdkbZy DyksjkbM½ dks xeZ
djds rS;kj fd, tkrs gSaA

os bZFkj ;k gkbMªksdkcZu feJ.k esa mi;ksx fd, tkrs gSaA

os vkerkSj ij jaxghu rjy ;k Bksl ftuesa b.p. vkSj m-p- ds lkFk feFkkby fyfFk;e
ik;k tkrk gS] eq[; :i ls lgla;kstd gksrs gSa tcfd C;wVkby fyfFk;e dkQh
vk;fud gksrk gSA
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feFkkby fyfFk;e tSls ;kSfxdksa dks fyfFk;e ds 2s d{kk ds vfèkO;kiu }kjk
fufeZr fd;k tkrk gS ftlesa sp3 ladj d{kk dk dkcZu gksrk gSA èkkrq dh [kkyh 2p

d{kk ysfol {kkj ds lkFk leUo; dj ldrh gSA

,sYdkbZy fyfFk;e ;kSfxd fxzXukMZ vfHkdeZd dh rqyuk esa vfèkd çfrfØ;k'khy
gSa vkSj ;gka rd  fd dkcZu&dkcZu ds dbZ caèku dsa lkFk çfrfØ;k djrs gSaA

caèku dkcZu&fyfFk;e (C–Li) ds vfèkd fo|qr&èkukRed xq.k ds dkj.k (C–

Mg) caèk fxzXukMZ vfHkdeZd ds  caèku ls vfèkd è#oh; gSA mudh çfrfØ;k fxzXukMZ
vfHkdeZd ds leku ç—fr dh gksrh gSA

¼i½ lfØ; gkbMªkstu ;qä ;kSfxdksa ds lkFk çfrfØ;k vydsu (Alkana) nsrk gSA

¼ii½ èkkrq czksekbM ds lkFk çfrfØ;k ds ifj.kkeLo:i fyfFk;e dk çfrLFkkiu gksrk
gSA

¼i½ ,fYMgkbM vkSj dhVksUl ds lkFk çfrfØ;k fxzXukMZ vfHkdeZd }kjk çkIr
mRiknksa ds leku gh gksrh gSA

¼ii½ dkcZu MkbZvkDlkbM ds lkFk çfrfØ;k : dkcksZfDtfyd vEy çkIr gksrs gSa
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¼iii½ ,Fkkbyhu v‚DlkbM ¼,Fkkbyhu v‚DlkbM½ ds lkFk çfrfØ;k : v‚Dlhtu
dkcZu caèku vfrfjä mRikn nsus ds fy, VwV tkrk gS tks gkbMªksfyfll ij
çkFkfed ,YdksgkWy nsrk gSA

¼iv½ dkcksZfDtfyd vEy ds lkFk çfrfØ;k : çfrfØ;k fxXukMZ vfHkdeZd ds lkFk
,LVj ds leku gksrh gSA dhVksUl çkIr gksrs gSaA

eè;orhZ ijv‚DlkbM fufeZr gksrh gS ftlds ifj.kkeLo:i {kkjh; fyfFk;e mRiUu
gksrk gS tks ,YdksgkWy ls gkbMªksykbTM gks tkrk gSA

;g ,d vkSj ,sYdkbZy fyfFk;e mRiUu djus ds fy, çfrfØ;k djrk gSA

,Ydsul curs gSaA

lYQj vkSj vkDlhtu nksuksa vkorZ lkj.kh ds ,d gh lewg ds lnL; gksrs gSaA bu
nksuksa dk ckgjh vkoj.k dk bysDVªksfud foU;kl ,d leku gS vkSj blfy, lYQj
ds dkcZfud ;kSfxdksa dh ,d Ükà[kyk Kkr gksrh gS tks vkDlhtu ds ;kSfxdksa ds
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lerqY; gksrh gSA tc dkcZfud ;kSfxd esa v‚Dlhtu ds LFkku ij lYQj ekStwn
gksrk gS] rks vkerkSj ij milxZ ^Fkk;ks* ¼xzhd ¾ lYQj½ v‚Dlhtu ;kSfxd lacafèkr
uke ds igys tksM+k x;k gSA bl çdkj

bu v‚Dlhtu vuq:i ds vykok] fuEufyf[kr çdkj ds lYQj ;kSfxd dks Hkh
tkuk tkrk gSa

lYQj vkSj v‚Dlhtu ;kSfxdksa dk jlk;u dbZ ek;uksa esa leku gSA muds
jklk;fud xq.kksa esa varj eq[;r;k xaèkd ds de oS|qr xq.kksa ds dkj.k mRiUu gksrk
gSA bl dkj.k dkcZu&lYQj ;qä caèk ¼lYQj MkbZvkDlkbM½ de è#oh;rk gksus ds
dkj.k dkcZu vkDlhtu caèku ls de çfrfØ;k'khy vkSj detksj gksrk gSA ,d vU;
egRoiw.kZ lajpukRed xq.k tks viuh çfrfØ;k esa varj iSnk djrk gS xaèkd dh
foeq[krk ds dkj.k vkDlhtu tSls nksgjs caèku mRiUu gksrs gSaA bl çdkj ds ;kSfxdksa
okys > C = S caèk lacafèkr > C = 0 ;kSfxdksa dh rqyuk esa de fLFkj gksrs gSaA fQj
Hkh lYQj viuh [kkyh 3d d{kkvksa dk ç;ksx djds vius la;kstd d{kk dks 8 ls
10 ;k 12 bysDVª‚uksa esa QSyk ldrk gSA bl çdkj ;g  caèk cukrk gS tSls fd
v‚Dlhtu ds foijhr v‚Dlhtu ds d d{kkvksa ds lkFk vius [kkyh p d{kkvksa ds
vfèkO;kiu ds ekè;e ls ftls p - d çdkj caèk ds :i esa lcls vPNk of.kZr
fd;k tk ldrk gSA

   lYQj xaèkd caèk v‚Dlhtu caèk ls vfèkd 'kfä'kkyh gksrk gSA bl çdkj
MkbZlyQkbM (R.S.S.R) isjksDlkbM (R.O.O.R) ls vfèkd fLFkj gSaA

lYQj ;qä dkcZfud ;kSfxdksa dh lajpuk v‚Dlhtu ds vuq:i esa leku gksrh
gS] fo'ks"k :i ls ;kSfxdksa esa] tgka lYQj ,dy ckaM ds ekè;e ls tqM+k gqvk gSA lcls
egRoiw.kZ lYQj ;kSfxd Fkk;ksYdksgy vkSj Fkk;ksbFklZ gSaA
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Fkk;ksbFklZ bZFkj ds lYQj vuq:i gksrs gSa vkSj bls gkbMªkstu lYQkbM ds
MkbZ,sYdkbZy O;qRiUu dgk tk ldrk gS Bhd mlh rjg tSls ikuh ds bZFkj
MkbZ,sYdkbZy O;qRiUu gksrs gSaA

nks ,sYdkby lewg leku vFkok fHkUu gks ldrs gSaA

muds lkekU; uke blh 'kCn ds uke esa bZFkj ds milxZ Fkk;ks dks tksM+dj
çkIr fd, tkrs gSaA IUPAC ç.kkyh esa mUgsa MkbZ,sYdkbZy lYQkbM dgrs gSaA bl
çdkj:

IUPAC 

CH
3
.S.CH

3
Mk;feFkkby Fkk;ksbZFkj Mk;feFkkby lYQkbM

CH
3
.S.C

2
H

5
,fFky feFkkby Fkk;ksbZFkj ,fFky feFkkby lYQkbM

C2H
5
.S.C

2
H

5
Mkb,fFky Fkk;ksbZFkj MkbbFkkby lYQkbM

¼i½ bUgsa iksVSf'k;e lYQkbM ds lkFk ,sYdkbZy gSyhM~l dks xeZ djds rS;kj
fd;k tk ldrk gSA

¼ii½ ,sYdkbZy gSykbM ¼cf- fofy;elu (Williamson) bZFklZ dk flaFksfll½ ds
lkFk lksfM;e edsZIVkM~l dks xeZ djds çkIr fd;k tk ldrk gSA

bl fof?k dk ç;ksx ç;ksx'kkyk esa Fkk;ksbZFkj cukus esa fd;k tkrk gSA

bZFkj] tc Q‚LQksjl isaVklYQkbM ds lkFk xje fd;k tkrk gS rks Fkk;ksbZFklZ
gksrk gSaA
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¼i½ Fkk;ksbFklZ rc curs gSa tc Fkk;ks,YdksgkWy ds ok"i dks xeZ mRçsjd }kjk
300 fMxzh lsfYl;l ij ikfjr fd;k tkrk gSA

¼ii½ isjksDlkbM dh mifLFkfr esa ,d vksysfQu ds fy, fFk;ksy dk tksM+]
Fkk;ksbZFkj dk mRiknu djrk gSA

¼4½ 

tc Fkk;ksbFklZ cuus ds fy, xeZ fo?kfVr gksrk gS rks lhlk edSZIVkbM~l tSls ;kSfxd
dh izkfIr gksrh gSA

Fkk;ksbFklZ jaxghu] vfç; xaèk] ok"i'khy rjy inkFkZ gksrs gSaA lkekU; rkSj ij] muds
DoFkukad lacafèkr bZFklZ dh vis{kk esa vfèkd gksrs gSaA MkbfeFkkby Fkk;ksbZFkj dk
DoFkukad fcanq 38 fMxzh lsfYl;l vkSj MkbFkkby Fkk;ksbZFkj dk 92 fMxzh lsfYl;l
rkieku gSA os ikuh esa v?kqyu'khy fdarq dkcZfud foyk;d esa ?kqyu'khy gksrs gSaA

Fkk;ksbFklZ esa C—S—C dk caèku dks.k yxHkx 105 fMxzh gSA

bu rRoksa dks cnyus ;ksX; gkbMªkstu dh vis{kk bu rRoksa dks vis{kk—r de
çfrfØ;k'khy cukrs gSaA os mudh jklk;fud fo'ks"krkvksa esa bZFkj ds leku gksrs gSaA
gkykafd xaèkd dh çòfÙk ,d bysDVªku nkrk ;k {kkj ds :i esa vfèkd gksrh gS]
blfy, Fkk;ksbFklZ blds vfrfjä çfrfØ;kvksa ls Hkh vfèkd vklkuh ls xqtjrk gSA

¼A½ 

¼i½ : Fkk;ksbFklZ gSykstu ds lkFk ;kSfxd cukrs gSaA
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çfrfØ;k ,d eqä d.k ra= }kjk vfèkekur% gksrh gSA

¼ii½ : os ,sYdkbZy gSykbM ds ,d v.kq dks
lYQksfu;e yo.k cukus ds fy, 1 tksM+rs gSa] tks fd bZFkj }kjk xfBr
v‚Dlksfu;e yo.k ds leku gSaA

çfrfØ;k dks ra= ds :i esa fy[kk tk ldrk gS:

tc ,d lYQksfu;e ued xeZ gksrk gS rks og vius ?kVdksa esa fo?kfVr gks
tkrk gSA

;s flYQksfu;e gSykbM~l] tc ue pkanh v‚DlkbM ds lkFk fØ;k fd;k tkrk
gS] rks lYQksfu;e gkbMª‚DlkbM~l dk fuekZ.k djrs gSaA

tc lYQksfu;e gkbMªksDlkbM xje gks tkrs gSa] rks Fkk;ksbFklZ vkSj ,YdsUl
nsus ds fy, os fo?kfVr gks tkrs gSaA

¼iii½ : Fkk;ksbZFkj v?kqyu'khy leUo; cukus ds fy, ;kSfxd
èkkrq yo.kksa ls çfrfØ;k djrk gSA
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¼B½ 

¼i½ : lY¶;wfjd vEy v‚Dlksfu;e ued cukus ds fy,
detksj :i ls cqfu;knh gksus ds dkj.k os laf{kIr :i esa Hkax gks tkrs gSaA

¼ii½ : tc {kkj ds lkFk mcyk tkrk gS] rks Fkk;ks,FklZ dks
,YdksgkWy ds fy, tyh; fo'ys"k.kh; fd;k tkrk gSA

¼iii½

¼a½ gkbMªkstu isjksDlkbM] Dyksjhu ikuh vkfn tSls gYds v‚Dlhdj.k dkjd
ds lkFk] os lYQksDlkbM~l ds v‚Dlhdj.k gksrs gSa] tks vkxs v‚Dlhdj.k
ij] lYQj nsrs gSaA

¼b½ dsafær ukbfVªd vEy ;k iksVsf'k;e ijeSaxusV tSls etcwr v‚Dlhdj.k
dkjdksa ds lkFk os lhèks lYQsV~l ds v‚Dlhdj.k gksrs gSaA
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lYQksDlkbM vkSj lYQksUl dh lajpuk dk fu.kZ; ckaMksa dh yackbZ ekius vkSj
M.O.ifjdyu }kjk çkIr gky gh ds çek.kksa ls Kkr gqvk gS fd (S–O) caèk
lg&caèku bu ;kSfxdksa esa f};qXet y{k.kksa dk gSA

¼iv) : tc gkbMªkstu ds lkFk&lkFk jkus fudsy ij ikfjr
fd;k x;k] rks Fkk;ksbFklZ dks MhlYQjkbts'ku ls xqtjuk iM+kA

budk mi;ksx ljlksa ds xSl] lYQksfDlMl vkSj lYQsV rS;kj djus ds fy, fd;k
tkrk gSA lYQksfDlM~l dk ç;ksx foyk;d ds :i esa fd;k tkrk gS; bl çdkj
MkbfeFkkby lYQksDlkbM ¼DMS½ ,d cgqeq[kh foyk;d ¼b.p. 86 fMxzh lsfYl;l
ij 25 mm½ gSA lqYQksUl vkerkSj ij fØLVyh; Bksl gksrs gSa ¼MkbfeFkkby lYQksu
esa m.p. 110°C½ gksrk gS vkSj budk mi;ksx Fkk;ksbFklZ dks fpfàr djus ds fy, fd;k
tkrk gSA

Fkk;ksbFklZ dk mi;ksx lYQksfu;e yo.k rS;kj djus ds fy, Hkh fd;k tkrk
gS tks lYQj LVhfj;ksdsfeLVªh ds vè;;u esa lgk;d gksrs gSaA

1- v‚xsZuks&esVkfyd ;kSfxd dks ifjHkkf"kr djsaA

2- ,sfYdkbZyeSXusf'k;e gSykbM dks fxzXukMZ vfHkdeZdksa D;ksa dgk tkrk gS\

3- U;wfDy;ksfQfyd çfrLFkkiu çfrfØ;k,a D;k gS\

4- lk;ukstsu DyksjkbM ds lkFk çfrfØ;k ¼lkbukbM~l dk fuekZ.k½ dh O;k[;k
djsaA

5- v‚xsZuksfyfFk;e ;kSfxd D;k gS\

6- v‚xsZukslYQj ;kSfxd dh O;k[;k djsaA

7- Fkk;ksbFklZ dks ifjHkkf"kr djsaA

lYQksfud vEy dks ;k rks ,sYdkbZylYQksfud vEy dgk tkrk gS ;k IUPAC ds
ç.kkyh esa budk çR;; lYQksfud vEy ewy ;kSfxd ds uke ij fn;k tkrk gSA
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i : lYQj VªkbZv‚DlkbM ls le)̀ lY¶;wfjd
vEy lYQsfud vEy cukus ds fy, mPp rkieku ij ,Yduksa ds lkFk
çfrfØ;k djrk gSA

fuEu ,sYdsu lYQksuhdj.k dk çR;qÙkj ugha nsrs gSA lYQksfud vEy lewg
vkerkSj ij bl Ükà[kyk ds nwljs dkcZu v.kq ij gkbMªkstu dk LFkku ys ysrk
gSA

ii : iksVsf'k;e ijeSaxusV ;k ukbfVªd vEy ds lkFk
v‚Dlhdj.k ij fFk;ksYl lYQksfud vEy nsrs gSaA mRiknu vPNh gksrh gSA

iii : ckbZlYQkbV ds lkFk vi—r fd, tkus ij biksvkWDlkbM
&gkbMªksDlh lYQksfud vEy nsrk gSA

iv  : tc ,d ,sYdkbZy gSykbM lksfM;e lYQkbV ls
xeZ gksrk gS rks lYQksfud vEy dk lksfM;e ued çkIr gksrk gSA mRiknu
vPNh gksrh gSA

v  : tc iSj‚DlkbM dh mifLFkfr esa lksfM;e ckbZlYQkbV ds
lkFk ,YdhUl dks vi—r fd;k tkrk gS rks lYQkfud vEy ls lksfM;e ued
Hkh çkIr fd;k tkrk gSA ;g ,d vfrfjä çfrfØ;k gSA
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vi  :  lYQksukby DyksjkbM ;k lYQj
ds ,LVj gkbMªksfyfll ij lYQskfud vEy mRiUu djrs gSaA

: lkekU;r% ,yhQsfVd lYQksfud vEy ikuh esa ?kqyu'khy xk<+k rjy
inkFkZ gSaA

¼i½ etcwr vEy gksus ds otg ls] os dkcksZusV ;k gkbMª‚DlkbM ds lkFk
lYQksusV~l cukus ij çfrfØ;k djrs gSaA lhlk vkSj csfj;e lYQ‚usV~l
?kqyu'khy gksus ds dkj.k lacafèkr lYQsV~l ls fHkUu gksrs gSaA

¼ii½ lYQksfud vEy lYQksukby DyksjkbM nsus ds fy, QkLQksjl isaVkDyksjkbM ds
lkFk çfrfØ;k djrk gSA

 lYQksfuy DyksjkbM dks vklkuh ls ,ekbM vkSj ,LVj esa ifjofrZr fd;k tk
ldrk gSA tc Li Al H

4
 ds lkFk ;g ?kVrk gks ;g fFk;ksvksYl nsrk gSA

,syhQsfVd gkbMªksdkcZu dh rqyuk esa lqxafèkr gkbMªksdkcZu vklkuh ls lYQksusVsM
gksrs gSaA lqxafèkr lYQksfud vEy dks cgqewY; —f=e vfHkdeZdksa ds :i esa mi;ksx
fd;k tkrk gS D;ksafd –SO

3
H lewg dks vklkuh ls vU; lewgksa }kjk çfrLFkkfir

fd;k tk ldrk gSA blfy, ;s ,yhQsfVd vEy ls vfèkd egRoiw.kZ gSaA

;s lYQksfud vEy lewg] –SO
3
H }kjk ukfHkd ds ,d ;k vfèkd gkbMªkstu

ijek.kqvksa ds çfrLFkkiu }kjk çkIr fd, tkrs gSa bl çfØ;k dks lYQksus'ku ds :i
esa tkuk tkrk gSA mudk lkekU; lw= Ar. SO

3
H gSA –OH lewg dks ,jkby lewg

ls gVkdj çkIr lY¶;wfjd vEy dk O;qRiUu Hkh le>s tk ldrs gSaA
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lqxafèkr lYQksfud vEy dks ewy ;kSfxdksa ds uke ls ,d lYQksfud vEy ds :i
çR;; }kjk tksM+ fn;k tkrk gSA mngkj.k

gkyk¡fd dqN ekeyksa esa mUgsa vius lkekU; uke ls tkuk tkrk gS tSls%
p&vehukscsathu lYQksfud vEy dks lqYQksfufyd vEy ds uke ls tkuk tkrk
gS] mlds vkFkksZvkblksej dks vksjFkkfufyd vEy dgrs gSa vkSj esVk&vkblksej
dks esVkfufyd vEy dgrs gSa-

: lhèks lYQksuhdj.k }kjk lYQksfud vEy rS;kj
djuk lcls lqfoèkktud rjhdk gSA ukfHkd esa ços'k djus okys lYQksfud
lewgksa dh la[;k ¼i½ rkieku ] ¼ii½ vEy dh lkaærk ¼iii½ fefJr djus ds fy,
;kSfxd dh ç—fr ij fuHkZj djrh gSA

lfØ; lewgksa tSls  vkfn dh mifLFkfrA fuf"Ø; djus

okys lewg ¼mnk-]  ds nkSjku lYQksuhdj.k dh

çfØ;k dks lqxe cuk nsark gS buesa vfèkdre rhu lYQksfud lewgksa dks
U;wfDy;l esa Mkyk tk ldrk gSA vkerkSj ij] mPp rkieku ij ikjk&vkblksej
ij lgk;d gksrk  gS] tcfd fuEu rki v‚FkksZ&vkblksej ij fuHkZj gksrk gSA

dsoy dqN mRçsjd lYQksuhdj.k ls Kkr gSa ftuesa ls lcls vPNk gS
vk;ksMhu vkSj ikjk] pkanh vkSj ousfM;e yo.kA ikjk mRçsjd fdlh Hkh fLFkfr
esa vkus okys lYQksfud lewg dh fLFkfr dks çHkkfor dj ldrs gSaA

a : lkUnz lY¶;wfjd vEy ds lkFk]
gkbMªksdkcZu eksuks&lYQksfud vEy cukrk gS tc vksfy;e ¼Qfeax lY¶;wfjd
vEy] SO

3
/H

2
SO

4
 ds lkFk] MkblYQksfud vEy ifj.kke nsrk gS vksfy;e ds

lkFk fujUrj rkiu djus ls VªkbZlYQksfud vEy Hkh cu tkrk gSA
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ikuh dh mifLFkfr fofHkUu vkblkselZ ds vuqikr dks çHkkfor djrh gS 98
çfr'kr lY¶;wfjd vEy ds dkj.k ;s mRikn eq[;r% Q rFkk p&vkblksej gksrs
gSa ¼FkksM+k m&vkblksej  ds lkFk ½ ;k eq[; :i ls esVk&vkblksej ¼FkksM+k Q&
vkSj p&vkblksej½ igys ls ekStwn inkFkksaZ dh ç—fr ds vkèkkj ij ekStwn gksrk
gSA vksfy;e ds lkFk mRikn ;k rks 'kr&çfr'kr v‚FkksZ (Ortho-) rFkk iSjk
(Para-)&;k 'kr çfr'kr esVk (Meta) gS] mnkgj.k ds fy,A

: ;g ekuk tkrk gS fd lkUnz lY¶;wfjd vEy ds lkFk lYQksuhdj.k
esa eqä lYQj VªkbZv‚DlkbM bysDVªkWujkxh ds :i esa lhèkk fQuksy ds vksFksZ
LFkku ij vkØe.k djrk gS] rFkk vkWFkksZ fQuksy lYQj VªkbZvkWDlkbM dk
fuekZ.k djrk gSA
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b : dkcZu VsVªkDyksjkbM vEy esa DyksjkslYQksfud
vEy dh ek=k ds cjkcj lerqY; vk.kfod ifjek.k ds lkFk lqxfUèkr
gkbMªksdkcZu vklkuh ls lYQksfud vEy mRiUu djrk gSA

bl çfrfØ;k esa dksbZ Hkh ty mRiUu ugha gksrk gS vkSj pwafd gkbMªkstu
DyksjkbM xSl ?kksy ls cp tkrh gS] blfy, 'kq) lYQksfud vEy çkIr gksrk
gSA

rFkkfi] DyksjkslYQksfud vEy ds vfrfjä lYQksfuy DyksjkbM mRikfnr gksrk
gS ftlls gkbMªksfyfll }kjk lYQksfud vEy çkIr fd;k tk ldrk gSA

: futZy ,Y;wehfu;e DyksjkbM dh mifLFkfr esa
fefJr lqxfUèkr ;kSfxd lY¶;wyj DyksjkbM ds lkFk lYQksuhy DyksjkbM cukrk gS
gkbMªksfyfll ij lYQksuhy DyksjkbM lYQksfud vEy nsrk gSA

: {kkjh; iksVsf'k;e ijeSaxusV ds lkFk fFk;ksQsuksYl
ds v‚Dlhdj.k ls lYQksfud vEy çkIr fd;k tk ldrk gSA

ty esa ?kqyu'khyrk vkSj vfLFkjrk dh otg ls lYQksfud vEyksa dk ìFkDdj.k cgqr
dfBu gS bl ç;kstu ds fy, fu;ksftr lkekU; rjhdksa esa ls dqN gSa%

¼i½ dqN ekeyksa esa lksfM;e lYQSusV dks çfrfØ;k feJ.k dks czkbu ds ekè;e ls
çokfgr djus dh vuqefr nsdj ckgj fudkyk tkrk gS ¼uedhu cukuk½A

¼ii½ ;fn BaM esa vEy dh ?kqyu'khyrk dkQh de gS] rks çfrfØ;k feJ.k gS vkSj
BaMk vkSj dkap ds Åu ds ekè;e ls bls fQYVj fd;k x;k gSA

¼iii½ çfrfØ;k feJ.k dks ruq cukuk vkSj lhlk] csfj;e ;k dSfY'k;e ds dkcksZusV
dks mnklhu djuk lkekU; fofèk gSA v?kqyu'khy lYQsV dks fu{ksfir dj
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fn;k tkrk gS vkSj csathu&lYQksfud vEy ds yo.k ;qä Nkyksa dks lY¶;wfjd
vEy dh ifjdfyr ek=k ls mipkfjr fd;k tkrk gS vkSj bl lYQsV dk
nksckjk fufnr dj fn;k tkrk gS lYQksfud vEy ds lhlk ued ds ekeys esa
mls gkbMªkstu lYQkbM nsdj fo?kfVr fd;k tk ldrk gS vkSj mls Nkuus
ds ckn lYQkbM dk gVk;k tkrk gSA de ncko ds dkj.k ok"iu ij Nkuuk
lYQksfud vEy mRiUu djrh gSA

lqxafèkr lYQksfud vEy T;knkrj csjax] fØLVyh; vkSj gkMªksLdksfid inkFkZ gksrs gSaA
os ikuh esa vklkuh ls ?kqyu'khy gksrs gSa vkSj –<+rk ls vEyh; gksrs gSaA mudk [kêk
Lokn gSA os ikuh esa Hkki vkSj vk;uht esa xSj&ok"i'khy gksrs gSaA

lYQksfud vEy dh etcwr vEyrk nks dkjdksa ds dkj.k gksrh gS

¼1½ lYQj vkSj v‚Dlhtu ds chp oS|qrh;_.kkRedrk varj 
δ+ δ–
S==O  mPp

èkzqohÑr caèku cukrk gS vkSj ;g –I çHkko dks çksV‚u dh çn'kZu dh lqfoèkk
nsrk gSA

¼2½ nwljs esa lYQksusV vk;u çfrèofu fLFkj gS] blfy, fLFkj gSA

budk dksbZ lqLi"V fuf'pr xyukad ugha gksrk vkSj lkekU;r;k 200 fMxzh
lsfYl;l ls Åij xeZ gksus ij fo?kfVr gks tkrk gSA muds yo.k] lhlk rFkk csfj;e
ds yo.k Hkh ikuh esa ?kqyu'khy gksrs gSaA

: vojä LisDVªe esa] lYQksfud vEy ds fy, O—H QSyk
gqvk cUèku 3100&3450 cm–1 ij fQu‚y vkSj ,YdksgkWy ds yxHkx mlh Js.kh ds
fudV fn[kkbZ nsrs gSaA

—SO3H H

lqxfUèkr lYQksfud vEy çksV‚u vkSj vk;uksa esa vklkuh ls vk;fur gks tkrs gSa tSlk
fd Åij crk;k x;k gSA bysDVª‚u fudklh lewg dh mifLFkfr esa çksVksu R;kxus dh
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çof̀Ùk dkQh c<+ xbZ gSA vU; vEyksa dh rjg lYQksfud vEy {kkj dks mnklhu dj
nsrk gS] dkcksZusV dks iryk dj ldrk gS vkSj èkkrqvksa ij Hkh vfHkfØ;k dj ldrk
gSA

– +
33 2ArSO H + HONa ArSO Na + H O

+–
36 5 3 2 3 6 5 2 2

Benzenesulphonic acid Sod. benzenesulphonate
2C H SO H + Na CO 2C H SO Na + H O + CO

– +
36 5 3 6 5 22C H SO H + 2Na 2C H SO Na + H

lYQksfud vEy dk lhèks vuqeku laHko ugha gSA ysfdu ,LVj dk gks ldrk
gS] gkykafd] vius O;qRiUu lYQksfuy DyksjkbM ls rS;kj gks ldrs gSaA

—SO2.OH —OH

a : QkLQksjl isaVkDyksjkbM ds lkFk ;k
Q‚LQksfjy DyksjkbM vEy }kjk ;k blds lksfM;e yo.k ls lYQksukby DyksjkbM
}kjk —Cl ijek.kq dk —OH çfrLFkkiu }kjk curk gS

6 5 2 5 6 5 2 3
Benzenesulphonyl chloride

C H SO .OH + PCl C H SO Cl + POCl + HCl

– +
36 5 3 6 5 2 32C H SO Na + POCl 2C H SO Cl + NaCl + NaPO

lYQksuhy DyksjkbM vklkuh ls lYQksukekbM cukus ds lkFk çfrfØ;k djrs
gSa] ftuds fi?kyus ds fuf'pr fcanq gSa vkSj bUgsa lYQksfud vEy dh igpku ds fy,
bLrseky fd;k tk ldrk gSA

2 2 2 2
Arylsulphonamide

ArSO Cl + HNH HCl + ArSO NH

b : Q‚LQksjl isUV‚DlkbM ls vfèkd xeZ gksus ij] os vUgkbMªkbM~l
cukrs gSaA

2 5P O
2 Δ

2Ar.SO .OH          +   H2O

—SO3H

i —SO3H  : gkbMªksdkcZu dk
lYQksuhdj.k çfrorhZ gS ysfdu MhlYQksuhdj.k lqxafèkr ukfHkd dh ç—fr ij
fuHkZj djrk gSA lYQksfud vEy tc ruq gkbMªksDyksfjd vEy ds lkFk ncko
esa mcyk tkrk gS ;k vfrrkfir Hkki ls mipkfjr fd;k tkrk gS rks
gkbMªksdkcZu curk gSA

HCl
3 2 4150°C Hydrocarbon

Ar.SO H + HO.H ArH + H SO



v‚xsZuks&esVkfyd ;kSfxdksa
ds ,uksysV~l }kjk
dkcZfud la'ys"k.k

60 Lo&vfèkxe
ikB~; lkexzh

çfrfØ;k dk mi;ksx tkbZyhu vyx djus ds fy, fd;k tkrk gS] ftldk
cgqr djhc DoFkukad gSA 80 çfr'kr lY¶;wfjd vEy m&tkbZyhu ds lkFk
lYQksuhdj.k ij lYQksfud vEy curk gS vkSj feJ.k esa tkrk gS] tcfd
vksFkksZ (Ortho)&vkSj iSjk (Para)&tkbZyhu Hkh v?kqyu'khy jgrs gSaA detksj
iM+us ij vEyh; tyh; ijr vkSj Hkki dk L=ko.k 'kq) m&tkbZyhu nsrk gSA

ii –OH —SO3H : vEy dk lksfM;e yo.k tc
dkfLVd lksMk ls feyk;k tkrk gS rks Qsu‚y dk lksfM;e yo.k cukrk gS
ftlls vEyhdj.k }kjk çkIr fd;k tkrk gSA

– +Fuse
3 2 3 2

Sodium arylsulphonate
ArSO Na + 2NaOH Ar ON a + Na SO + H O

       HCl

                    
Phenol
ArOH + NaCl

iii –SH —SO3H : lksfM;e ;k iksVsf'k;e gkbMªkstu
lYQkbM ds lkFk feykus ij lYQksfud vEy dk yo.k Fkk;ksfQu‚y cukrk
gSA

3 2 3
Thiophenol

ArSO Na + NaSH ArSH + Na SO

iv –CN —SO3H : tc lksfM;e csaftulYQksusV
lksfM;e lkbukbM ds lkFk tqM+ tkrk gS] rks ,fjy lkbukbM curk gSA

6 5 3 6 5 2 3
Sodium benzenesulphonate Phenyl cyanide

(Benzonitrite)

C H SO Na + NaCN C H CN + Na SO

v –NH
2

-SO3H : lksMkekbM ds lkFk feykus ij
lYQksfud vEy dk lksfM;e yo.k vehuks O;qRiUu dk fuekZ.k djrk gSA

3 2 2 2 3ArSO Na + NaNH ArNH + Na SO

6 5 3 2 6 5 2 2 3
Aniline

C H SO Na + NaNH C H NH + Na SO

–NO
2

-SO3H : tc Qhuksfyd lewg ds fo"k; esa
vkFkksZ (Ortho) vFkok iSjk (Para)&fLFkfr esa mifLFkr gks rks lYQksfud lewg
ds LFkku ij ukbfVªd vEy dk mipkj djds lYQksfud lewg dks  esa vklkuh
ls çfrLFkkfir fd;k tk ldrk gS- blfy, bl fofèk dk mi;ksx fifØd vEy
dh rS;kjh fd;k tk jgk gS] çR;{k ukbVªs'ku ds dkj.k v‚Dlhdj.k ds dkj.k
fQuksy dh dkQh gkfu gks ldrh gSA
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vii —SO3H : ,d gkbMªksDlh ds lacaèk
esa lYQksfud lewg o ;k p&fLFkfr ij ekStwn gS ;k ,feuks lewg dks vklkuh
ls ,d gSykstu ijek.kq tSls] lYQsfufyd vEy }kjk çfrLFkkfir fd;k tk
ldrk gS tc czksehu ty ds lkFk O;ogkj fd;k tkrk gS rks s-Vªkbczksesfufyu
curk gSA

lqxfUèkr oy; lkekU; bysDVªksfQfyd çfrLFkkiu ls xqtjrk gS tSls ukbVªs'ku]
lYQksuhdj.k vkSj gSykstuhdj.kA lYQksfud lewg fuf"Ø; vkSj esVk (Meta)

&funsZ'ku gS D;ksfd oy; ds fuf"Ø;dj.k ds dkj.k ÝkbZMy Øk¶Vl (Friedel-
Crafts) dh çfrfØ;k laHko ugha gSA
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(i) ewY;oku —f=e vfHkdeZdksa ds :i esa D;ksafd —SO3H lewg dks vklkuh ls
vU; lewgksa }kjk çfrLFkkfir fd;k tk ldrk gSA

(ii) lksfM;e ,sYdkbZysVsM ,jkbylYQ‚usV~l —f=e viektZd ds :i esa tSls]
lksfM;e p&MksMsfly csathulYQ‚usVA

(iii) mPp vkf.od Hkkj okys Lusgd ;k fpdukbZ okys rsyksa esa csfj;e ;k dSfYl;e
yo.kksa ds ,sYdkbZy osaUthu&lYQksfud vEy dks feyk;k tkrk gS ftudk
mi;ksx vkarfjd ngu batuksa esa fd;k tkrk gSA

(iv) etcwr vEyh; vkSj detksj v‚Dlhdj.k dkjd gksus ds dkj.k mUgsa mu
çfrfØ;kvksa esa vEyh; mRçsjd ds :i esa mi;ksx fd;k tkrk gS tgka
lY¶;wfjd vEy v‚Dlhdj.k dk dkj.k cu ldrk gSA

Ar.SO
2
.Cl

;s lYQksfud vEyksa ls mRiUu egRoiw.kZ inkFkZ gSa tSls lYQk vkS"kfèk] lSdjhu]
DyksjekbZu-T] lYQksu] lYQksfud vEy ,LVj vkfn ds fuekZ.k ds fy, vkjafHkd
lkexzh gSaA

(i) bUgsa Q‚LQksjl isaVkDyksjkbM ;k Q‚LQksjkby DyksjkbM ds lkFk [kq'kcwnkj
lYQksfud vEy ;k blds ued dks xeZ djds rS;kj fd;k tk ldrk gSA

2 5 2 3Ar.SO OH + PCl Ar.SO .Cl + POCl + HCl
– +

6 5 2 5 6 5 2 3C H .SO ONa + PCl C H .SO .Cl + POCl + NaCl

– +
6 5 2 3 6 5 2 3

Benzenesulphonyl chloride
2C H .SO ONa + POCl C H SO Cl + NaCl + NaPO

(ii) gkyk¡fd] os vkerkSj ij DyksjkslyQksfud vEy dh vfèkdrk ds lkFk gkbMªksdkcZu
¼vjhu½ dk 'kksèku djds rS;kj fd, tkrs gSaA

3 2 2 4ArH + 2ClSO H Ar.SO .Cl + H SO + HCl

os T;knkrj blh lYQksfud ,flM dh rqyuk esa de DoFkukad okys rjy inkFkZ gksrs
gSaA os ty esa v?kqyu'khy gSa] ysfdu dkcZfud l‚YoSaV~l esa ?kqyu'khy gSaA

jklk;fud :i ls os vEy gSykbMl ds leku gSaA budh dqN fof'k"V
çfrfØ;kvksa dh ppkZ uhps dh tk jgh gSA
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1. tyh; fo'ys"k.k : budk çHkko ty dh xfr ls gh èkhjs&èkhjs gksrk gS ijarq
mcyrs ty ls os lYQksfud vEyksa dks gkbMªksfyfll nsrs gSaA tyh;
vi?kVu {kkj dh ,d NksVh ek=k dh mifLFkfr ls enn dh gSA

Δ
2 2 2NaOH

Ar.SO .Cl + H O Ar.SO .OH + HCl

2. ,YdksgkWy ds lkFk çfrfØ;k : lksfM;e gkbMªksDlkbM ¼;k csgrj fijkbfMu½]
os ,YdksgkWy ds lkFk çfrfØ;k djrs gSa vkSj lYQksfud ,LVj cukrs gSa]
fQj Hkh lYQksfud vEy ls lhèks rS;kj ugha fd;k tk ldrk gSA

2 2 2Ar.SO .Cl + HOR + NaOH Ar.SO .OR + NaCl + H O

ih&Vksyw,ulyQksuhy DyksjkbM V‚fly DyksjkbM ¼TsCl½ ds :i esa tkuk
tkrk gSA Vksfly DyksjkbM ds lkFk çfrfØ;k dks Vksflyhdj.k ds :i esa
tkuk tkrk gSA

lYQksusV vk;u ,d detksj vkèkkj gS vkSj blfy, ,d vPNk NksM+us
okyk lewg gSA bl çdkj vYdkbYlqyksusV~l U;wfDy;ksfQfyd çfrLFkkiu
ls xqtjrs gSa vkSj ,sYdkbZy gSykbM~l ds leku gh lekIr gks tkrs gSaA

– +
33ArSO H ArSO + H

      Strong acid                Weak base
       (Good leaving group)

–
2 2

NucleophileAlkyl sulphonate Weak base
Ar.SO OR + Nu R—Nu + Ar.SO .O

,YdsysVsM ,YdksgkWy ds fuekZ.k esa {kkjh; ifj.kke dh vuqifLFkfr esa ,LVj
çfrfØ;k dk xBu laHkor% uhps nh xbZ gSA

+
2Ar.SO .OR + H     2

+

H

Ar.SO — O — R


2 2
+ +

Alkylated alcohol

H H H

Ar.SO — O — R + O — R Ar.SO .OH + R — O — R
  



3. veksfu;k vkSj vehubl ds lkFk çfrfØ;k : lYQksuhy DyksjkbM lYQksuSekbM
dk mRiknu djus ds fy, lkUnz veksfu;k ls çfrfØ;k djrk gSA

6 5 2 3 6 5 2 2 4
Benzenesulphonamide

C H SO Cl + 2NH C H .SO .NH + NH Cl
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çkFkfed vkSj ekè;fed vehuksa ds lkFk çfrfØ;k N&çfrLFkkfir
lYQksukekbM~l nsrh gSA

6 5 2 6 5 2
-Amine N-Alkylbenzenesulphonamide

C H SO Cl + H HNR C H SO NHR + HCl
pr

lYQksukekbM~l vkerkSj ij fØLVyh; ;kSfxd gksrs gSa ftuesa rst xyukad
gksrk gSA blfy, bl çfrfØ;k dk mi;ksx vekbu ;k lYQksfud vEy
dh igpku ds fy, fd;k tkrk gSA

  csatsulYQksfuy DyksjkbM dk mi;ksx pr-, sec- vkSj tert-vekbu ¼fgUlcxZ
dh fofèk½ ds iF̀kDdj.k ds fy, fd;k tkrk gSA

4. vjhul ds lkFk çfrfØ;k : lYQksfuy DyksjkbM~l ,jsusl ds lkFk
çfrfØ;k djrs gSa] futZy ,Y;wehfu;e DyksjkbM dh mifLFkfr esa] lYQj
cukus ds fy,A

2 2Ar.SO .Cl + Ar H Ar.SO .Ar + HCl 

lYQksu dk mi;ksx ,aVh&Vîwcjdqyj vkSj ,aVh&ysçksfVd nokvksa tSls]
MkIlksu ds :i esa fd;k tkrk gSA

5. vip;u (Reduction): tc ftad rFkk vEy vFkok fyfFk;e vYeqfu;e
gkbMªkbM] lYQksfud vEy rFkk fFkvksfQuksy ls deh dh tkrh gSA

2ZnCl 2HCl
2 2 2 2

Zinc arylsulphinate Aryl sulphinic acid
2Ar.SO .Cl + 2Zn (Ar.SO ) Zn 2ArSO H 

2 4

6[H]
2 2Zn/H SO Thiophenol

Ar.SO Cl ArSH + 2H O + HCl

Fkk;ksfQu‚y fQuksy ls etcwr vEy gksrk gSA os fQuksy ds leku çfrfØ;kvksa
ls xqtjrs gSaA

csatsulYQksfuy DyksjkbM dk mi;ksx fuEu izdkj ls fd;k tkrk gS :

(i) ,YdksgkWy] vfeu vkfn esa lYQksfuy lewg dks 'kq: djus ds fy,A ,YdksgkWy
ls çkIr ,LVj dk mi;ksx Hkh vPNs lYQksusfVax dkjdksa ds :i esa fd;k tkrk
gSA

(ii) çkFkfed] ekè;fed vkSj rr̀h;d vehuksa ¼fgulcxZ (Hinsberg) ijh{k.k½ ds
foHkktu ds fy,A
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p H
2
N.C

6
H

4
.SO

2
.NH

2

ftl çdkj csUtsulYQksukekbM csathu lYQsfud vEy dk O;qRiUu gS mlh çdkj
lYQsfuySekbM lYQsfufyd vEy dk O;qRiUu gSA gkykafd] ;g lhèks lYQsfufyd
vEy ls çkIr ugha gksrk gSA bldks cukus ds fy, çkjafHkd ;kSfxd ds :i esa
,flVkfuy dk mi;ksx djrs gSa] ftldh vfHkfØ;k DyksjkslYQsfud vEy ds lkFk
djus ij ,flVkfuykbM&ih&lYQksuhy DyksjkbM curk gSA tc veksfu;k ds lkFk
fØ;k djds gkbMªksfyfll mijkUr lYQksukekbM izkIr gksrk gSA

lYQkukbykekbM rS;kj djus ds fy, ,d lkekU; fofèk uhps nh xbZ gSA

;g ,d lQsn fØLVyh; Bksl inkFkZ gS& ftldk m.p. ¼xyukad½ 166° C

gSA lu~ 1945 esa bldk cgqr egRo bl rF; ls Fkk fd blls O;qRiUu dqN ckrsa tks
lYQk vkS"kfèk ds :i esa Kkr Fkha] vusd çdkj ds laØe.kksa ds fy, ukeek= dh vkS"kfèk
lkfcr gqbZA bl lewg dh ,d vkS"kfèk gS lYQxqvukbfMu tks isfp'k dk mipkj
djrh gSA ;g fuEukuqlkj rS;kj gksrk gSA

;g lYQsuhykekbM ds lkFk ,d lkFk xqvukbfMu dks la?kfur djds vklkuh ls çkIr
fd;k tk ldrk gSA

H N2 NH      +     H NO S2 2 2 NH2

NH2H N2 C NHO S2

C

NH

NH
– NH3

Guanidine
Sulphanilamide

Sulphaguanidine

xqvukbfMu dks p&,flVkbylYQksusfuy DyksjkbM (ASC) ds lkFk la?kfur
djds Hkh çkIr fd;k tk ldrk gSA
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H N2 NH      +     ClO S2 2 NHCOCH3

NHCOCH3

NH2C

H N2

H N2 NHO S2

C NHO S2

C

NH

NH

O

– HCl

Hydrolysis

ASC

Sulphaguanidine

lYQxqvukbfMu ,d lQsn fØLVyh; ikmMj gSA ;g vkek'k; dh vkarksa esa
FkksM+h&lh vo'kksf"kr gksrh gS vkSj blfy, naMkRed isfp'k ds mipkj esa bls vis{kk—
r vfèkd ek=k esa fn;k tk ldrk gSA ;g naMkRed isfp'k ds bykt ds fy, f}rh;
fo'o ;q) ds ilan dh nok FkhA dsoy ekewyh fo"kkä çHkko ns[kk x;k gSA



,flVks,lsfVd ,LVj dh rjg] eSykksfud ,LVj Hkh ,d egRoiw.kZ flaFksfVd vfHkdeZd
gSA

i) fujis{k ,YdksgkWy vkSj iksVsf'k;e lk;usVkslsV ;qä feJ.k ds ekè;e ls 'kq"d
gkbMªkstu DyksjkbM xSl dks ikl djds eSfyd ,LVj rS;kj fd;k tkrk gSA
feJ.k dks xeZ djus ij lk;uks,flVsV dks eSfyd vEy ls gkbMªksykbt fd;k
tkrk gS] tks ,YdksgkWy }kjk çfrf"Br gks tkrk gSA iksVsf'k;e lkbuks,lsVsV dks
fu;ksftr fd;k tkrk gS lkbukbM la'ys"k.k }kjk (in situ) ds :i esa
Dyksjks,lsfVd vEy rS;kj fd;k tkrk gSA

2 32

2

K COCl
3 2 2I

Monochloroacetic acid Pot. monochloroacetateAcetic acid

KCN
2

Pot. cyanoacetate

CH COOH Cl.CH COOH Cl.CH COOK

CN.CH COOK

 



ii) DyksjkslYQsfud vEy dh mifLFkfr esa lkbuks,lsfVd vEy dks bZFkkby
,YdksgkWy ds lkFk Mkydj vPNh mRiknu esa rS;kj fd;k tk ldrk gSA

HkkSfrd : eyksfud ,LVj ,d jaxghu] lq[kn egd rjy ¼b-p- 199°½ gSA ;g ty
esa 'kk;n gh ?kqyu'khy gS] ysfdu ,YdksgkWy] csathu vkSj DyksjksQ‚eZ esa ?kqyu'khy gSA
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jklk;fud : nks dkcksZfuy lewgksa dh mifLFkfr] feehFkhyhu lewg ds nksuksa fdukjksa ij
–I çHkko Mkyrh gS vkSj ;g vuqukn ds xBu esa tqM+dj vk;uksa dks esfFkyhu lewg
ds gkbMªkstsu dks lfØ; ¼vEyh;½ cukrk gSA ;g dhVks&,uksy V‚Vksesfjd :iksa esa
ekStwn gS] ,uksy :i cgqr de ek=k esa ekStwn gSA

;g iwjh rjg ls ,YdksgkWy esa lksfM;e ,FkksDlkbM ds lkFk çfrfØ;k djrk
gS] ;g lksfM;ks eSyksfud bZLVj cukrk gS] vk;uksa dks çfrèofu fLFkj fd;k tk jgk
gSA

vk;uksa esa U;wfDy;ksfQy dk dke gksrk gS vkSj fo'ks"k :i ls U;wfDy;ksfQfyd
çfrLFkkiu çfrfØ;kvksa esa Hkkx ys ldrs gSa mnkgj.kkFkZ] vk;uksa ds }kjk ,sfYdy
gSfyM~l ds lkFk çfrfØ;k dh tk ldrh gS%

eksuks,yfdy ,LVj esa vHkh Hkh ,d lfØ; gkbMªkstu ijek.kq gksrk gS vkSj ;g
lksfM;e ,FkksDlkbM ds ,d v.kq ds lkFk çfrfØ;k dj ldrk gS] ftlls ,d vU;
dkcksZfu;u dk mRiknu gksrk gS] tks cnys esa] Mk;yfdy ,LVj cukus okys vkxs
U;wfDy;ksfQfyd çfrLFkkiu ls xqtj ldrk gSA

;g ,d ewY;oku df̀=e vfHkdeZd gSA blds dqN df̀=e vuqç;ksxksa dk mYys[k uhps
fn;k x;k gS:
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1. gkbMªksfyfll ij eksyksfud ,LVj]
eksyksfud vEy cukrk gS] ftls 150&200 (ºC) fMxzh lsfYl;l rd xeZ djus
ij] ,lkfjd vEy curk gSA

gkykafd] mPp olk;qä vEy gkbMªksfDyfll vkSj fMdkcksZfDlys'ku ds ckn
,sYdkbZy gSykbM ds lkFk ,LVj ds lksfM;ks O;qRiUu dk tkap djds rS;kj
fd;k tk ldrk gSA n&C;wfVfjd vEy uhps fn[kk, vuqlkj çkIr fd;k tk
ldrk gS:

lksfM;kseyksfud ,LVj ,fFky eSyksfud ,LVj

n- C;wfVªd vEy

vxj ge (n&çksfiy czksekbM)ysrs gSa rks ge 

¼&oSysfjd vEy½ rS;kj dj ldrs gSaA

lksfM;e QSV‚DlkbM vkSj fQj ,sYdkbZy gSykbM ds lkFk tkap }kjk igys
eksuks,yfdy eSyksfud ,LVj dks Mkb,Ydkby eSyksfud ,LVj esa ifjofrZr
djds rS;kj fd, x, olk vEy dks rS;kj fd;k tk ldrk gSA Mkb,Ydkby
,LVj] tc KOH ds lkFk mrkj vkSj gkbMªksDyksfjd vEy ds lkFk vEyh—r
gksrk gS] rks Mkb,Ydkby eSfyd vEy curk gS] tks xeZ djus ij Mhdkjc‚DlhysV~l
djrk gS vkSj :iksa dks çfrLFkkfir djrk gS mnkgj.k ds fy;s olk vEyA

feFkkby eSyksfud ,LVj ds lkFk 'kq: djds ge fMesFkkby eSyksfud ,LVj
rS;kj dj ldrs gSaA bldh gkbMªksfyfll ds ckn fMdkcksZtkbys'ku mRiknu
MkbfeFkkbySflfVd vEy ¼vkblksC;wfVªd  vEy½ djrk gSA
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eyksfud ,LVj esa ,sjkbZy lewgksa dk ifjp; nsuk laHko ugha gSA gkyk¡fd] ;g
ijks{k :i ls uhps fn[kk, vuqlkj fd;k tk ldrk gS:

fQukby&eyksfud feFkkby ,LVj rS;kj djus ds fy, fQukby&,yfdy
eyksfud ,LVj dk bLrseky fd;k tk ldrk gS] tks fQukby&,sYdkbZy
,flfVd vEy ns ldrk gSA

2. : fuEufyf[kr
rjhdksa ls L;wflfud vEy vkSj blds gkseksy‚Xl rS;kj fd, tk ldrs gSa:

a) L;wflfud vEy vk;ksMhu ds lkFk eksukslksfMvks eSyksfud ,LVj dks xeZ
djds rS;kj fd;k tkrk gS] blds ckn gkbMªksfyfll vkSj fMdkcksZtkbys'ku
gksrk gSA

;fn eksuksDykbeSyksfud ,LVj ds lksfM;e O;qRiUu dks fy;k tkrk gS] rks
lefer Mk;ydkby L;wflfud vEy çkIr fd;k tk ldrk gS] tSls fd
feFkkby eSyksfud ,LVj ds lkFk 'kq: djds ge mi;qZä tSlk fd lefer
MkbesFkkby L;wflfud vEy çkIr dj ldrs gSaA

3

3

. .

..
|

CH CH COOH

CH CH COOH

MkbesFkkby L;wflfud vEy (Dimethyl Succinic Acid)

b) ;fn eksukslksMk;kseyksfud ,LVj dk tkap gSykstsusVsM dkcksZfDtfyd vEy
ds ,LVj ds lkFk fd;k tkrk gS vkSj mRikn dks gkbMªksykbt fd;k tkrk gS]
rks igys ,d VªkbZdkcksZfDlfyd vEy curk gS] tks xeZ djus ij Mkbdkjc‚fDlfyd
vEy nsrk gSA
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lksfMvksYdkby eSyksfud ,LVj vkSj eksuks ;k Mk;dksy Dyksjks,lsfVd ,LVj
dk mi;ksx djds] ,sYdkbZy L;wflfud vEy rS;kj fd;k tk ldrk gSA

c) esfFkyhu vk;ksMkbM vkSj eksuks lksfM;kseyksfud ,LVj dk mi;ksx djds]
XywVsfjd vEy çkIr fd;k tk ldrk gSA

blh rjg ,fYdyhu Mk;gkbM~l dk mi;ksx djds vU; mPp lnL;ksa dks
rS;kj fd;k tk ldrk gSA mnkgj.k

;fn n ¾ 1 gS] rks vafre mRikn fiesfyd vEy gSA

d) lksfM;kseyksfud ,LVj ;k lksfM;ksvyfDyeyksfud ,LVj ds fo|qri?kVu
}kjk] L;wflfud ;k ,sYdkbZy L;wflfud vEy rS;kj fd, tk ldrs gSaA

3.  : ikbjhfMu] fiifjMkbu vkfn
dkcZfud vkèkkj dh mifLFkfr esa] eSyksfud bLVj ,fYMgkbM ;k dsVksu
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¼uksu;kxsy (Knoevenagel) fj,D'ku½ ds lkFk la?kfur gksrk gSA gkbMªksfyfll
vkSj ifjrIr ij mRikn vlar̀Ir vEy cukrk gSA

;fn csUtkfYMgkbM eSyksfud ,LVj ds lkFk la?kfur gksrk gS] rks flukfed
vEy çkIr gksrk gSA

2–H O
6 5 2 2 5 2 6 5 2 5 2C H CH O + H C(COOC H ) C H CH==C.(COOC H )

2 5 2

Hydrolysis Δ
6 5 2 6 5–2C H OH –CO

Cinnamic acid
C H CH==C(COOH) C H .CH==CH.COOH 

gkykafd] vxj Q‚esZYMhgkbM dks Mk;FkkbySekbu vkSj mRikn gkbMªksykbTM
vkSj fMdkcksZlhysVsM] XywVkfjd vEy ifj.kkeksa dh mifLFkfr esa eSyksfud ,LVj
ds lkFk la?kfur fd;k tkrk gSA

4. : tc lksfM;kseyksfud ,LVj dks ,d vEy
DyksjkbM ds lkFk tkap fd;k tkrk gS] rks dhVks vEy gkbMªksykbftax vkSj
mRikn dks xeZ djds curk gSA

3 2 5 2 3 2 5 2– NaCl
CH COCl + NaCH(COOC H ) CH CO.CH(COOC H )

2

( ) KOH Δ
3 2 3 2( ) HCl – CO

β-Ketobutyric acid
(Acetoacetic acid)

CH CO.CH(COOH) CH CO.CH .COOHi
ii

 

mPp dhVks vEy ,d Mkbdkjc‚Dlkbfyd vEy tSls vEy DyksjkbM&,LVj
O;qRiUu ds lkFk lksfM;kseyksfud ,LVj dk tkap djds çkIr fd;k tk ldrk
gSA mnkgj.k% -dsVksgsDlkuksbd vEy dks uhps fn[kk, vuqlkj çkIr fd;k tk
ldrk gS:
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5. - : ,d ,feuks vEy fuEufyf[kr çfØ;k }kjk
rS;kj fd;k tk ldrk gS:

vehuks vEy dks lksfMvkseyksfud ,LVj ls 'kq: djds Hkh çkIr fd;k tk
ldrk gSA fofèk &,ehuksçksisfud vEy ¼vySfuu½ dh rS;kjh ds fy, fpf=r
fd;k x;k gSA

;fn csafty vk;ksMkbM  dk mi;ksx lksfMvkseyksfud ,LVj ds

lkFk la?kfur djus ds fy, fd;k tkrk gS],feuks& Qsfuyçksfi;fud vEy

¼Qsfuy,yfuu½  çkIr fd;k tkrk gSA

6. : lksfM;kseyksfud ,LVj ds lkFk
,yfduhy Mk;gSykbM ds la?kuu }kjk ,fyflfyd ;kSfxd rS;kj fd, tk
ldrs gSaA tc gsyks,ydsy esayksfud ,LVj dk xBu fd;k tkrk gS] tc
lksfM;e ,FkksDlkbM ds lkFk tkap fd;k tkrk gS] rks lkbDyksvYdsu
dkcksZfDtfyd vEy cukus ds fy, ,d vUr%vk.kfod vYdhys'ku çfrfØ;k
gksrh gSA bl fofèk }kjk lkbDyksçksisu dh rS;kjh uhps nh xbZ gS:
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7. :  dh mifLFkfr esa]

eSyksfud bLVj ;wfj;k ds lkFk la?kfur gksdj eSyksfuY;wfj;k dk fuekZ.k djrk
gS] ftls lkekU;r% ckfcZV;wfjd vEy dgrs gSaA

osjkuy ¼ckchZVksu½ vkSj Y;wfeuy ckfcZV;wfjd vEy ds egRoiw.kZ O;qRiUu gSa vkSj
lEeksgu ds :i esa mi;ksx fd, tkrs gSaA

8. : tc eSyksfud ,LVj dks xeZ D;wfcd
ØksekbV dh mifLFkfr esa gkbMªkstu ds lkFk vfHkfdz;k fd;k tkrk gS]
dkcksZg‚Dlh lewg esa ls ,d dks —CH2OH vkSj nwljs dks —CH3 lewg esa
?kVk;k tkrk gSA

çksiSuksy-1

,fFky ,lhVks,flVsV ,flVks,flfVd vEy dk ,fFky bLVj gS vkSj bls ,fFky ,flVsV
ds ,flVkby O;qRiUu ds :i esa Hkh ekuk tk ldrk gSA

2 5C H ONa
3 2 5 2 2 5 3 2 2 5 2 5CH CO OC H + H CH COOC H CH CO.CH COOC H + C H OH

1) ;g ,d {kkj tSls] lksfM;e ,FkksDlkbM dh mifLFkfr esa ,fFky ,lhVsV ds nks
v.kqvksa ds la?kuu }kjk rS;kj fd;k tkrk gSA çfrfØ;k dks Dyslsu dk la?kuu
dgk tkrk gSA

'kq) vkSj futZy ,fFky ,lhVsV ¼10 Hkkx½ dks ,d xksy isanh dh ¶ykLd esa
fy;k tkrk gS] ftls fj¶YDl duMsUl (Reflux Condenser) ds lkFk yxk;k
tkrk gSA ¶ykLd esa dqN iw.kZ ,Ydksgy vkSj lksfM;e rkj ¼1 Hkkx½ tksM+k tkrk
gSA ,d rst çfrfØ;k 'kq: gksrh gS vkSj gkbMªkstu xSl eqä gks tkrh gSA tc
gkbMªkstu dh eqfä can gks tkrh gS] rks ¶ykLd dks ikuh ds Luku ij FkksM+k
xeZ fd;k tkrk gSA ,d vèkZ&Bksl fiaM ds BaMk djus ij ftlesa ,flVks,flfVd
,LVj dk lksfM;e yo.k gksrk gS] rks lksfM;e ,FkksDlkbM vkSj vçfrfØ;k
O;ä ,fFky ,lhVsV vyx gksrk gSA rc bls ruq ,flfVd vEy ds lkFk
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,flMkbTM fd;k tkrk gS vkSj lksfM;e DyksjkbM dk larÌr ?kksy feyk;k
tkrk gSA tc ,fFky ,slhVsV vkSj ,lhVks,flfVd ,lsVsV vyx ijr cukrs gSa
tks vkaf'kd ;k fHkUukRed vklou ij ,fFky ,slhVsV ¼b.p.78C½ vkSj ¼b.p.181C½
,lhVks,lsfVd ,lsVsV nsrk gSA vklou }kjk 'kqf)dj.k de ncko ds rgr
fd;k tkrk gSA

2) ,fFky ,lhVks,lhVsV dks ,lhVksu foy;u esa iksyhejkbftax dhVksu ds }kjk
vkS|ksfxd :i ls rS;kj fd;k tkrk gS vkSj rc MkbdhVksu dks ,YdksgkWy ds
lkFk lalkfèkr fd;k tkrk gSA

: ;g ,d csjax] lq[kn egd rjy ¼b.p.181ºC½ gSA ;g vkaf'kd :i ls
fo?kfVr gks tkrk gS vkSj blfy, de ncko esa vklqr gks tkrk gSA ;g ty esa
?kqyu'khy gS] ysfdu ,YdksgkWy vkSj bZFkj esa vklkuh ls ?kqyu'khy gSA ;|fi fyVel
ds fy, rVLFk] ;g ruq lksfM;e gkbMª‚DlkbM esa ?kqyu'khy gS ( ;g ,suksy vkdkj
gS tks lksfM;e ued nsus ds fy, ?kqy tkrk gSA

: ,flVks,flfVd ,LVj dsVksu ds lkFk&lkFk ,YdksgkWy ds :i esa crkZo
djrk gS tks bl rF; ds dkj.k gksrk gS fd ;g dsVks ,Uuksy&VkSVksesfjt~e ¼[kaM 7-
18½ çnf'kZr djrk gSA

larqfyr feJ.k esa ;s nksuksa :i lekfgr jgrs gSa fdUrq ,uksfyd :i dh
çfr'krrk cgqr de gSA lkekU; rkieku ij bldk vkdkj yxHkx 7-5 çfr'kr gSA
?kqyu'khyrk dh fMxzh foyk;d dh ç—fr ij fuHkZj djrh gSA Xysf'k;y ,flfVd
vEy esa ;g 5 ls 7 çfr'kr gS] tcfd isVªksfy;e bZFkj esa ;g 46-4 çfr'kr gSA

(i) : tc lksfM;e veyxe vkSj ,Ydksgy ls ;k ikbfjMhu ,flVks,flfVd
,LVj esa fudsy ;k fyfFk;e gkbZMªkbM dh mifLFkfr esa gkbMªkstu ls de
fd;k tkrk gS rks β & gkbMªksDlhC;wfVfjd bLVj dk fuekZ.k gksrk gSA
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gkykafd ikbfjMkbu dh vuqifLFkfr esa fyfFk;e ,Y;qfefu;e gkbMªkbM ds
lkFk ;g de djds 1]3&Butanediol ¼C;wVsuk&MkbvkWy½ gks tkrk gSA

(ii) : vU; dhVksUl dh rjg ;g Hkh
lkbuksgkbfMu cukrh gSA

(iii) : lksfM;e fclYQkbV ds larÌr
tyh; ?kksy ds lkFk mipkj djus ij ;g fØLVyh; vfrfjä ;kSfxd cukrk
gSA

(iv) : gkbMª‚Dlhykekbu ds lkFk ;g
v‚Dlhe curk gS tks rqjar ,YdksgkWy ds v.kq dks [kks nsrk gS vkSj feFkkby
vkblkstSlksyksu dk fuekZ.k djrk gSA

(v) : QsfuygkbMªthu esa ;g lcls igys
QsfuygkbMªtksu curk gS] tks ,Ydksgy ds v.kq dks [kks nsrk gS vkSj
3&feFkkby&1&Qsfuy&ikbjkstksyksu dk fuekZ.k djrk gSA

3&feFkkby&1&Qsfuyikbjktksyksu tc feFkkby lYQsV ls mipkfjr fd;k
tkrk gS rks mlesa 2]3&MkbfeFkkby&1&Qsfuyikbjktksy&5&vksu ¼,aVhik;fju
;k Qsuktksu½ dk ç;ksx gksrk gSA
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bldk mi;ksx ,UVhihjsfDVd ds :i esa fd;k tkrk gSA

(vi) : tc ruq dks tyh; ;k vYdksgfyd iksVsf'k;e
gkbMª‚DlkbM ds lkFk mckyk tkrk gS] rks lY¶;wfjd vEy ;k cjSVk rjy
djrs gSa] ,lhVks,flfVd ,LVj dks dsVksu ¼,lhVksu½ cukus ds fy, gkbMªksykbTM
fd;k tkrk gSA pwafd bl gkbMªksfyfll esa eq[; mRikn dsVksu gS] bls
dsVksfud gkbMªksfyfll dgk tkrk gSA

QkLQksfjd vEy ds 85 çfr'kr foy;u esa fdVksu dh mRiknu 95 çfr'kr rd
gks ldrh gSA

(vii)  : tc lkafær vYdksgfyd iksVsf'k;e gkbMª‚DlkbM
ds lkFk mckyk tkrk gS rks bls vEyksa ds fuekZ.k ds fy, gkbMªksykbTM gksrk
gSA blfy, uke

(viii) : gkykafd] BaM vkSj rjyh; iksVsf'k;e gkbMª‚DlkbM
ds lkFk lkekU;  gksrk gS ftlds ifj.kkeLo:i iksVsf'k;e
,lhVksVsV dk fuekZ.k gksrk gSA

;fn iksVsf'k;e ,lhVks,flVsV ;qä foy;u dks ,flfMQkbM fd;k tkrk gS] rks
bls bZFkj ls fudkyk tkrk gS vkSj rc bZFkj dks lkoèkkuh ls de ncko esa ls
fudkyk tkrk gS vkSj ,lhVks,flfVd vEy çkIr gksrk gSA

dsVksfud] vEy vkSj lkekU; fofHkUu vEy] dhVksUl vkfn
dh rS;kjh esa mi;ksxh gksrs gSa tks ,flVks,lsfVd ,LVj ds eksuks vkSj Mkb,fYdy
O;qRiUu 'kCn dk fuekZ.k djrs gSaA

(i)  : lksfM;e ;k
lksfM;e ,FkksDlkbM ds lkFk] ;g lksfM;ks] O;qRiUu 'kCn cukrk gSA
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(ii)  : >C == C — OH lewg ¼tSls
fQuksy esa½ dh mifLFkfr ds dkj.k ,lhVks,flfVd ,LVj Qsfjd DyksjkbM ds
lkFk cSaxuh jax nsrk gSA

(iii) : ,flVkby DyksjkbM ds lkFk ;g ,d ,flVkby O;qRiUu
cukrk gSA

(iv) : vksysfQfud lgyXurk dh mifLFkfr ds dkj.k
;g ,Fkuksfyd czksehu ds lkFk vfrfjä mRikn cukrk gSA

(v) : ;g gkbMªksdkcZu cukus ds fy,
fxzukMZ vfHkdeZd ds lkFk çfrfØ;k djrk gSA

(vi) : ;g β&DyksjksØksVksfud
,LVj dk fuekZ.k djrh gSA

(vii) : ;g veksfu;k ds lkFk&lkFk
çkFkfed vkSj ekè;fed vekbu ds lkFk β&,feuks ØksVksfud ,LVj cukus ds
fy, çfrfØ;k djrk gSA
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(viii) : MkbtksfeFksu ls çkIr ;g ,fFky
ØksVksusV dk feFkkby bZFkj cukrk gSA

(ix) : tc ,d futZfyr çfØ;k dkjd dh
mifLFkfr esa ikbjksxsyksy ds lkFk l?ku gksrk gS] rks ;g dwesfju O;qRiUu cukrk
gSA

bysDVªku dkcksZfuy lewgksa dks okil ysus ds dkj.k nksuksa vksj lfØ; esfFkfyu lewg
dh mifLFkfr ds dkj.k ,lsVks,flfVd bLVj ,d vEy ds :i esa dk;Z djrk gS tks
çfrèofu fLFkj gksrk gS vkSj blls fof'k"V U;wfDy;ksfQfy,'ku çfrLFkkiu çfrfØ;k
gks ldrh gSA
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,fFky ,flVks,lsVsV ds ,sYdkbZy O;qRiUu dks rS;kj djrs le; ;g ik;k x;k
gS fd ,sYdkbZy gSykbM ds lkFk çfrfØ;k S

N
2 iz.kkyh dk vuqlj.k djrh gS blfy,

vkØe.k dkcZu ijek.kq ij gksuk pkfg,A

blfy, {kkjh; O;qRiUu xBu dkcksZfu;u ds ekè;e ls gksrk gSA eksuks vkSj
Mk;yfdy O;qRiUu dks uhps fn, x, ds vuqlkj çkIr fd;k tk ldrk gSA igys
pj.k esa ,lsVks,flfVd ,LVj dk lksfM;e ,FkksDlkbM ls mipkj fd;k tkrk gS tc
lksMh;ks ,lsVks,flfVd bLVj curk gSA ;g ,uksy :i gS tks çfrfØ;k djrk gSA

;g igys le>k;k tk pqdk gS fd ,sYdkbZy gSykbM ds lkFk çfrfØ;k djus
ds fy, vk;u dkcksZusV esa ifjorZu djrk gSA

f}rh; ,sYdkbZy lewg dks 'kq: djus ds fy, eksuks,fYdy O;qRiUu ¼II½ ,d
,uksy :i esa fQj ls cny tkrk gS tks lksfM;e ,FkksDlkbM ls çfrfØ;k djrk gS
vkSj mlds ckn ,sYdkbZy gSykbM Mk;yfdy O;qRiUu dk dk;Z djrk gSA

blfy, ;g le>k tkuk pkfg, fd ,sYdkbZy nksuksa lewgksa dks ,d lkFk gh ,d
gh pj.k esa ykxw ugha fd;k tk ldrk D;ksafd gkbMªkstu dk foLFkkfir lksfM;e
,FkksDlkbM }kjk dsoy ,d gh gkbMªkstu ijek.kq }kjk fd;k tk ldrk gSA ,uksfyd
:i nks ckj xfBr gS tks ,sYdkbZy gSykbM ds lkFk çfrfØ;k dks lqxe cukus ds fy,
dkjckfu;u :i esa ifjorZu djrk gSA lknxh ds fy, ,flVks,flfVd ,LVj ds fy,
,fYdys'ku uhps fn;k x;k gSA
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1- : eksuksdkjc‚fDlfyd vEy ds
la'ys"k.k esa ,flVks,lsfVd ,LVj ds mfpr ,sYdkbZy ;k Mk;fyfdy O;qRiUu
dks igys rS;kj fd;k tkrk gS vkSj fQj vEy gkbMªksfyfll ds vèkhu fd;k
tkrk gSA dsoy mu eksuksdkjc‚fDlfyd vEy dks la'ysf"kr fd;k tk ldrk
gS tks ;k rks lhèks&psu vEy gksrs gSa ;k tgka czkafUtax dkcZu ijek.kq ij gksrs
gSaA C;wfVfjd vEy vkSj ,fFky&çksikby&,flfVd vEy uhps fn, x, vuqlkj
çkIr gksrs gSa:

i) n-cqVhfjd vEy %  bls cukus ds fy, gesa ,fFkysVks,flfVd bLVj rS;kj
djuk gksxk vkSj mlds ckn bls lkafær ,Fkkuksfyd iksVsf'k;e gkbMªksDlkbM
dk ç;ksx djds vEy gkbMªksfyfll ds vèkhu j[kuk gksxkA

vU; lhèks dkcksZfDtfyd vEy ,flVks,flfVd ,LVj ds ,sYdkbZy O;qRiUu dks
pqudj blh çdkj çkIr fd, tk ldrs gSaA

ii) &,fFky&n&oSysfjd vEy ¼,fFkyç‚fiysySfDVd vEy½% ,fFky ç‚fiy
,lhVks ,flfVd  ,LVj  &çfrLFkkfir eksuksdkcksZfDtfyd vEy ls 'kq: djus
ij  &,fFky&n&oSysfjd vEy çkIr fd;k tk ldrk gSA
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Mk;ydhy O;qRiUu dks Åij of.kZr fofèk ls çkIr fd;k tk ldrk gSA vxj
MkbesFkkby,lSVks,lsfVd ,LVj dks vEy gkbMªksykbftl ds vèkhu fd;k tkrk
gS vkblksC;wfVªd vEy çkIr fd;k tkrk gSA

.

¼i½ L;wlsfud vEy : L;wlsfud vEy vk;ksMhu ;k Dyksjks,lsfVd ,LVj ds
eksukslksfM;ks O;qRiUu ds lkFk vEy gkbMªksfyfll ds lkFk bykt ds }kjk rS;kj
fd;k tk ldrk gSA

I

 II
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LFkkukiUu L;wlsfud vEy dks vk;ksMhu ds lkFk ;k ,d mi;qä &gSyksxsu
çfrLFkkfir ,LVj ds lkFk ,sYdkbZy,lsVks,lsfVd ,LVj ds lksfM;ks O;qRiUu
dk bykt djds rS;kj fd;k tk ldrk gSA mnkgj.k ds fy,]
&esFkkbyL;wlsfud vEy dks fuEukuqlkj la'ysf"kr fd;k tk ldrk gS:

¼ii½ mPp fMckfld vEy : mPp fMckfld vEy ,LVj gkbMª‚fyfll }kjk
mi;qä ,Ydkbfyu gSfyM ds lkFk ,LVj ds lksfM;ks O;qRiUu dk bykt djds
rS;kj fd;k tkrk gSA esfFkyhu vk;ksMkbM ds mi;ksx ls gesa XywVsfjd vEy
feyrk gSA

blh rjg ,fMfid ;k fiesfyd vEyvkfn dkcZu Ük̀a[kyk ds fljksa ij gSykstu
ijek.kqvksa dks ys tkus okys Mk;yksDySd ds lkFk ,flVks,lsfVd ,LVj ds
lksfM;ks O;qRiUu dk bykt djds rS;kj fd;k tk ldrk gSA

oSdfYid :i ls os vEy gkbMª‚fyfll }kjk ihNk mi;qä gsyksLVj ds lkFk
,LVj ds lksfM;ks O;qRiUu dk bykt djds rS;kj fd;k tk ldrk gSA

tgk¡ n esa 1 ds ckn ls eku gks ldrs gSaA

;fn n ¾ 1] ,flM L;wlsfud vEy gS] ;fn n ¾ 2] rks ;g XywVsfjd vEy vkSj
blh rjg gSA

3. ,  : ,d ,fYMgkbM ;k dhVksu ds lkFk
,flVks,lsfVd ,LVj ds la?kuu }kjk çkIr mRikn vEy gkbMªksfyfll ij ,d]
,  vlarÌr vEy nsrk gSA



v‚xsZuks&esVkfyd ;kSfxdksa
ds ,uksysV~l }kjk
dkcZfud la'ys"k.k

Lo&vfèkxe 83

ikB~; lkexzh

4.  : tc vEy gkbMªksfyfll :iksa&,flfVd
vEy ds vèkhu gksus ij çksfi;ksuhy DyksjkbM ¼,lkby gSykbM½ ds lkFk
lksMh;ks,lsfVd ,LVj ds la?kuu }kjk fufeZr mRiknA

5.  : &dsVksfud vEy &,DyksjksdkckZfDlfyd
vEy ,LVj ds lkFk ,LVj ds lksfM;ks O;qRiUu dk bykt djds vkSj dsVksfud
gkbMªksfyfll dks çkIr mRikn dks rS;kj djds rS;kj fd;k tkrk gSA

6- : dsVksfud gkbMªksfyfll ij ,flVks,lsfVd
,LVj ds eksuks& vkSj Mk;ydkby MsfjosfVo mPp feFkkby fdVksu cukrs gSaA

¼i½ ,flfVd gSykbM ds lkFk ,LVj ds lksfM;ks O;qRiUu ds la?kuu }kjk çkIr
mRikn] dsVksfud gkbMªksfyfll ij 1]3&fMdhVksUl cukrk gSA
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¼ii½ 1]3&fMdhVksu dks eSXuhf'k;e vkSj vEy DyksjkbM ds lkFk csathu ds ?kksy
esa ,flVks,lsfVd ,LVj ds mipkj }kjk Hkh rS;kj fd;k tk ldrk gSA mRikn
,fFky&Mk;flVkbyflVsV tc dhVksfud gkbMªksfyfll ds vèkhu 1]3&fMdsVksu
nsrk gSA

;fn mijksä çfrfØ;k esa ¼ii½ ikbjhMhu dk mi;ksx foyk;d ds :i esa fd;k
tkrk gS rks o&,flfVyMkbjsfVo ¼,flV‚DlkbØksVksfud ,LVj½ çkIr gksrk gSA

8-  tc
lksfM;ks,flVks,lhfVd ,LVj dk vk;ksMhu ds lkFk bykt fd;k tkrk gS vkSj
mRikn dks dsVksfud gkbMª‚fyfll ds vèkhu fd;k tkrk gS] rks ,flVksuhylsVksu
çkIr fd;k tkrk gSA

9- ,LVj vkSj blds ,sYdkbZy MsfjosfVo
bysDVªksykbfVd deh ij iSjkfQu cukrs gSaA
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10-

¼i½ ;g ;wfj;k ds lkFk 4&feFkkby ;wjSfly cukrk gSA

¼ii½ tc lksfM;e ckbdkcksZusV ds Vªsl ds lkFk cnyk tkrk gS] rks ,LVj
fMgkbMªksdSlsfVd vEy cukrk gSA

¼iii½ gkbMª‚fDlyekbu vkSj Qsfuy gkbMªsftu ds lkFk ;g Øe'k%
vkbl‚Dlktksyksu vkSj ikbjkstksyksu MsfjosfVo cukrk gSA

¼iv½ vk;ksMhu vkSj veksfu;k ds lkFk bldk lksfM;ks O;qRiUu :iksa ik;jksy
O;qRiUu gSA

tc ,flVks,flfVd vEy dks ukbVªl vEy ds lkFk bykt fd;k tkrk gSA ;g
&v‚Dlhfeuks,flVksflVsV cukrk gSA

gkykafd] tc ,flVks,lsfVd ,LVj ds eksuksDykby O;qRiUu dks ukbVªl vEy ds
lkFk bykt fd;k tkrk gS] rks igys ukbVªkslks ;kSfxd dk xBu fd;k tkrk gS tks
v‚Dlhfeuks ;kSfxd nsus ds fy, foHkkftr gksrk gSA
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1-  

2-

(i) blds vykok mRikn cukus ds fy, HCN vkSj  ds lkFk

çfrfØ;k gksrh gSA

(ii) vU; dkcksZfuy ;kSfxdksa dh rjg ;g la?kuu mRiknksa dks gkbMª‚fDlyekbu
vkSj fQukby gkbMªkthu cukrk gSA

(iii) fifjMhu esa lksfM;e veyxe ;k fyfFk;e ,Y;wehfu;e gkbMªkbM ds
lkFk ?kVus ij ;g   gkbMª‚DlhC;wVfjd ,LVj ¼ (CH3.CHOH.CH2.

COOC2H5)½ cukrk gSA ;g ,LVj ds  &fLFkfr esa dhVks lewg dk
ladsr gSA

(iv) ruq dkfLVd iksVk'k ¼dsVksfud gkbMªksfyfll½ ds lkFk mckyus ij ;g
,lhVksu] dkcZu Mkbv‚DlkbM vkSj bFksu‚y cukrk gSA

(v) ;fn ,LVj dks BaMs ruq iksVsf'k;e gkbMª‚DlkbM ds lkFk gkbMªksykbt
fd;k tkrk gS] rks iksVsf'k;e ,flVkslsVsV çkIr gksrk gS] tks vEyh; gksus
ij bZFkj ds lkFk fudkyk tkrk gS vkSj fQj de ncko esa BaM esa gVk,
x, bZFkj ls ,flVkslsfDVd ,flM fudyrk gSA ;g vEy rc de gks
tkrk gS tc Å"ek mRiUu djus okys ,lhVksu dks fn[kkrk gS ftlls ;g
irk pyrk gS fd vEy ,d gS  & dhVks vEy vkSj ,LVj ftlls bls
çkIr fd;k x;k Fkk] blfy,] ,d  &dhVks ,LVj gksuk pkfg,A

 

OH
|

(—C== CH—)   

¼i½ tc ,Fku‚fyd czksfeu ?kksy dks ,LVj esa feyk;k tkrk gS rks czksehu ds vykok
jax xk;c gks tkrk gS tks vksysfQfud fyadst dh mifLFkfr dh vksj b'kkjk
djrk gSA

¼ii½ ;g lksfM;e ds lkFk çfrfØ;k djrk gS rkfd ,YdksgkWy ;k Qsuksfyd &OH

lewg dh vksj b'kkjk djrs gq, ,d lksfM;ks O;qRiUu cu ldsA

¼iii½ ;g Qsfjd DyksjkbM ds lkFk cSaxuh jax nsrk gS & ;kSfxdksa dh ,d laifÙk

fo'ks"krk (— C == CH —)

OH


  lewgA

¼iv½ veksfu;k vkSj vekbu ds lkFk ;g  &,feuks vkSj  &,sYdkbZy,ehuks
ØksVksfud ,LVj cukrk gS] tks n'kkZrk gS fd —OH,  & dkcZu ijek.kq ls
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tqM+k gqvk gSA ;g vkxs bl rF; ls lefFkZr gS fd Q‚LQksjl isaVkDyksjkbM
ds lkFk ;g -DyksjksØksVksfud ,LVj curk gSA

X;qFkj (Geuther) ¼1863½ us ,fFky ,lhVsV ij lksfM;e dh fØ;k }kjk bl
,LVj dks rS;kj fd;k Fkk vkSj Lora= :i ls ÝSadySaM (Frankland) vkSj MîwIik
(Duppa) us Hkh 1865 esa blh rjg dh fofèk }kjk ,LVj rS;kj fd;k Fkk vkSj
mUgksaus ,d gh ;kSfxd ds fy, nks vyx&vyx lw= lq>k, FksA

tSlk fd geus ,flVks,lsfVd ,LVj ds xq.kksa esa Åij ns[kk gS] X;wFkj vkSj
ÝSadySaM vkSj MîwIik ds ikl ;g ekuus ds i;kZIr dkj.k Fks fd dsoy mudk QkewZyk
lgh FkkA ;g fookn 1911 rd tkjh jgk tc u‚j (Knorr) us ifjlj ds nksuksa :iksa
dks vyx djds bldk fuiVku fd;kA

u‚j us gYds isVªksy ;k bZFkj esa lkèkkj.k ,flVks,lsfVd ,LVj ds ?kksy dks
–78°C ¼lsaVhxzsM½ rd BaMk fd;k vkSj dsVks Q‚eZ (m.p. –39°C) ds yacs lqbZ ds
vkdkj ds fØLVy çkIr fd,A ,LVj ds bl :i us Qsfjd DyksjkbM ds lkFk dksbZ
jax ugha fn;k] blfy, dhVks dk :iA bldk viorZukad 1-4171 vkSj ?kuRo 1-0368
FkkA

,uksy Q‚eZ dks vyx djus ds fy, mUgksaus gYds isVªksy esa lksMh;ks O;qRiUu dks
&78 fMxzh lsfYl;l ij fuyafcr dj fn;k vkSj lksfM;e ued dks fo?kfVr djus
ds fy, i;kZIr gkbMªkstu DyksjkbM ds lkFk fuyafcr ,LVj dk bykt fd;kA
lksfM;e DyksjkbM dks fQYVMZ fd;k x;k vkSj foyk;d dks –78°C ij okf"ir fd;k
x;kA ,d jaxghu rSyh; rjy çkIr fd;k x;k Fkk tks Qsfjd DyksjkbM ds lkFk jax
nsrk Fkk vkSj ,Fksuksfyd czksfeu ds jax dk fuoZgu djrk FkkA bls ,LVj ds ,uksy :i
ds :i esa ukfer fd;k x;k FkkA bldk RI, 1-4432 vkSj ?kuRo 1-0119 gSA

;kSfxd dh nksgjh ç—fr dh O;k[;k djus ds fy, ;g ekuk x;k Fkk fd nks :i ,d
xfr'khy larqyu esa ekStwn FksA bu :iksa dks V‚VkselZ dgk tkrk Fkk vkSj ?kVuk dks
dhVks&,uksy V‚VksesfjTe dgk tkrk FkkA 1885 esa ykj (Larr) }kjk V‚VksesfjTe uke
fn;k x;k FkkA

,flVkbyflVksu dk ,d vkSj mnkgj.k ysrs gq, ge ns[krs gSa fd ;gk¡ ;g
,uksy :i gS tks vfèkd fLFkj gS vkSj blfy, ?kksy esa bldk çfr'kr vfèkd gSA
vuqukn fLFkjhdj.k dh fLFkjrk çfrèofu fLFkjhdj.k vkSj gkbMªkstu caèk ds dkj.k gSA



v‚xsZuks&esVkfyd ;kSfxdksa
ds ,uksysV~l }kjk
dkcZfud la'ys"k.k

88 Lo&vfèkxe
ikB~; lkexzh

blh rjg] csatks;y ,lhVksu ds ekeys esa] ,flVkby,flVksu ds ekeys esa of.kZr
dkj.kksa ds leku larqyu esa ,uksy :i dh lhek 89% gSA

;|fi dhVks&,u‚y V‚VksesfjTe vHkh Hkh ppkZ dk fo"k; gS] ysfdu uohure
fopkj ;g gS fd vEy ;k {kkj ds de ls de fu'kku ds fcuk u rks vkxs vkSj u gh
ihNs çfrfØ;k gks ldrh gSA dkcZu ls v‚Dlhtu rd gkbMªkstu dh çR;{k ikjh ls
badkj fd;k tkrk gSA ;g –'; dqN gn rd áwt (Huges) vkSj baxksYM (Ingold)

¼1927½ tSlk gSA vEy vkSj {kkj ds ra= us uhps fn, x, fdVks&,uksy V‚VksesfjTe dks
mRçsfjr fd;kA

;g è;ku fn;k tkuk pkfg, fd vkèkkj mRçsfjr x.ku esa ,uksysV vk;u ds xBu dks
dkQh gn rd ,sYdkbZy lewgksa ds vkxeukRed çHkkoksa }kjk fu;af=r fd;k tkrk gS
D;ksafd {kkj lewg {kkj mRçsfjr çfrfØ;k nj dks n'kkZrs gSaA
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ijkcSaxuh vo'kks"k.k esa] ,d V‚Vksesfjd :i esa vkerkSj ij ,d mPp la;qfXer
ØkseksQksj gksrk gS vkSj blfy, vU; :i ls etcwr vo'kks"k.k gksrk gSA bl çdkj
,flVks,lsfVd ,LVj ds dhVks vkSj ,uksy :i nksuksa ijkcSaxuh esa vo'kksf"kr gksrs gSa]
ysfdu la;qXeu ds dkj.k ,u‚fyd :i ds dkj.k vo'kks"k.k etcwr gksrk gSA

244 nm cSaM dh rkdr ls V‚Vksesfjd esa ,u‚fyd :i ds çfr'kr dh x.kuk dh
tk ldrh gSA bl çdkj ;g ik;k x;k gS fd gsDlsu] bZFkj vkSj ,YdksgkWy foy;u
esa Øe'k% ,flVks,lsfVd ,LVj 50] 32 vkSj 12 ds fy, ,uksfyd :i dk çfr'kr gSA

 LisDVªe çfrfØ;k'khy esfFkyhu ;kSfxd esa V‚VksesfjTe ds vè;;u ds fy,
'kk;n lcls 'kfä'kkyh HkkSfrd fofèk gSA bl çdkj ,flVkbyflVksu dk  LisDVªe
vo'kks"k.k dks n'kkZrk gSA —OH, ==CH—, — CH2—, —COCH3 ¼dhVks ds lkFk&lkFk
,uksfyd :i½A ds rgr {ks=ksa dh lkoèkkuhiwoZd eki }kjk —CH2— rFkk ==CH—

pksfV;ksa esa ;g ik;k x;k gS fd lkèkkj.k ifjfLFkfr;ksa esa dhVks dk :i dhVks&,uksy
V‚Vksesfjd feJ.k esa yxHkx 19% rd gksrk gSA

1:3&fMfFk;u ds ckjs esa vè;;u fd;k x;k gS] 'kk;n blfy, D;ksafd csgrj la'ys"kd
dkjd igys ls ekStwn gSaA gkykafd] 1: 3&fMfFk;ku dks 1: 3&çksisufMfFkvksy ds lkFk
,fYMgkbM ;k blds ,flVYl ij çfrfØ;k djds rS;kj fd;k tk ldrk gSA

1%3&fMfFk;Ul ds {kkjhdj.k dks igys nks bysDVªksuxsfVo ijek.kqvksa ds chp dkcZu ls
,d çksV‚u dks gVkdj fd;k tk ldrk gS

vkSj ,sYdkbZy gSykbM ds lkFk vk;uksa dh çfrfØ;kvksa ds dkj.k ls
U;wfDy;ksfQfyd çfrLFkkiu gks jgk gSA
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¼i½ gkbMªksDyksjkbM dsVksUl nsus ij 1: 3&fMfFk;u dk ,sYdkbZy O;qRiUuA

¼ii½ ,yfdy dks 1:3&fMfFk;Ul dks jkus (Raney) fudsy dh mifLFkfr esa
gkbMªksdkcZu fn;k tkrk gSA ;g çfrfØ;k ,fYMgkbM dks Ük̀a[kyk foLrkfjr
gkbMªksdkcZu esa ifjofrZr djus dk lkèku çnku djrh gSA

¼iii½ 1: 3&fMfFk;u dkcksZfu;u Hkh dsVks&,YdksgkWy nsus ds fy, ,i‚DlkbM ds
lkFk çfrfØ;k djrk gSA

dkcksZfuy dkcZu ij U;wfDy;ksfQfyd tksM+ rc gksrk gS tc veksfu;k ;k çkFkfed
vekbu buls çfrfØ;k djrk gSA bl rjg ds ;kSfxdksa dk fuekZ.k gksrk gSA

gkykafd] vxj dkcksZfuy dkcZu esa &gkbMªkstsu gS] rks ikuh dk mUewyu
vfrfjä eè;orhZ ls nks rjhdksa ls gks ldrk gSA ,ukekbu vkSj bekbu uked nks :iksa
1 vkSj 2] V‚Vksesfjd larqyu esa ekuk tkrk gS] ysfdu okLro esa dsoy eq[; :i ls
bekbu curk gSA ,ukekbu dks bl rjg ds ?kksy ls vyx ugha fd;k x;k gSA
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vc ;fn fdlh f}rh;d vekbu dks dkcksZfuy ;kSfxd esa gkbMªkstu ds
lkFk çfrfØ;k gqbZ rks ;g mRikfnr mRikn dsoy ,ukekbu gSA

dhVksUl ls çkIr ,ukekbUl ,YMhgkbM~l ls çkIr dh rqyuk esa vfèkd fLFkj
gksrs gSa vkSj ,lkbfDyd lsd (Sec)&,ekbuksa ls çkIr nksuksa çdkj lkbfDyM ekè;fed
,ekbuksa tSls ikbjksfyMhu] e‚QksZfyu vkSj ikbisfjMhu ls çkIr dh rqyuk esa cgqr de
fLFkj gksrs gSaA dk ,d 'kkL=h; mnkgj.k

,d fLFkj ,ukekbUl ,d lkbDyksgsDluksu ¼dhVksu½ ls cuk gS vkSj TsOH dh
mifLFkfr esa ik;jksfyfMu

,ukekbu dks nks dSuksfudy lajpukvksa ds vuqukn ladj }kjk çnf'kZr fd;k tk
ldrk gSA

bUgsa vklkuh ls U;wfDy;ksfQfyd dkcZu esa ,Ydsykbt fd;k tk ldrk gS tSls
fj,fDVo ,sYdkbZy gSykbM~l }kjk csafty vkSj ,fyy gSykbM~lA

blh rjg 2&csUtkbylkbyksgsDlu] csatkby czksekbM ds lkFk ,YdkbysfVax
(III) }kj k r S;kj fd;k tk ldrk g SA C

6
H

5
CH

2
CH

2
-COCH

3
 vk S j

2&,lhVksukbylkbDyksgsDlksuksu rS;kj djus ds fy, nks vkSj mnkgj.k uhps fn, x,
gSa] tks ,uekbu la'ys"k.k dks fpf=r djrs gSaA
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(iii)  : lkbDyksgsDlkuksu ls çkIr 2&,flVksuhylkbDyksu
,uekbu dks rS;kj djus ds fy, vYdkbysV fd;k tkrk gS vkSj vYdkbysVsM mRikn
gkbMªksykbt fd;k tkrk gSA

,ukekbal ds ,lkbys'ku dks çfrLFkkfir dhVksu] gkbMªksdkcZu vkSj Mkbdkjc‚fDlfyd
vEy ns ldrs gSa tSlk fd uhps mnkgj.k }kjk fn[kk;k x;k gS:

gkbMªksdkcZu çkIr djus ds fy, tLrk&veyxe vkSj gkbMªksDyksfjd vEy ds
lkFk isaVsu&2]4&Mk;vksu dks de fd;k tk ldrk gSA
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(ii) lkbDyksisUVsu ,fufeu nsus ds fy, eksjQksfyu ds lkFk çfrfØ;k djrk gS

8- lYQksfud vEy dk oxhZdj.k vkSj ukedj.k dSls fd;k tkrk gS\

9- lkUnz lY;wfjd vEy ;k vksfy;e D;k gS\

10- ,fFky ,lhVks,flVsV D;k gS\

11- vlar`Ir vEyksa dk la'ys"k.k dSls fd;k tkrk gS\

12- 1%3&fMfFk;Ul dk {kkjhdj.k dSls fd;k tkrk gS\

1- v‚xsZuks&esVkfyd ;kSfxdksa dks dkcZu ls èkkrq caèku okys inkFkksaZ ds :i esa
ifjHkkf"kr fd;k tk ldrk gSA cM+h la[;k esa èkkrq,a] fyfFk;e] eSXuhf'k;e]
,Y;wehfu;e] lhlk] fVu] tLrk] dSMfe;e] ikjk vkfn dkQh fLFkj dkcZfud
;kSfxd cukrs gSaA dkcZfud vo'ks"k vkerkSj ij ,d ,sYdkbZy] ,sYdsukbZy]
,sYdkbZuhy ;k vjkbZy lewg gSA

2- 1899 esa ckfcZ;j us cM+h la[;k esa dkcZfud ;kSfxdksa dks rS;kj djus ds fy,
bZFkj esa ,sYdkbZy gSykbM vkSj eSXuhf'k;e ds feJ.k dk mi;ksx fd;kA ckn
esa 1900 esa] fxzXukMZ] ckfcZ;j ds ,d Nk=] us ,sYdkbZyeSXusf'k;e gSykbM ?kksy
rS;kj fd;k vkSj fofHkUu çdkj ds ;kSfxdksa ds lkFk bldh çfrfØ;kvksa dk
vè;;u fd;kA

,sYdkbZyeSXusf'k;e gSykbM dks vkerkSj ij [kkstdrkZ ds uke ds ckn fxzXukMZ
vfHkdeZdksa ds :i esa tkuk tkrk gSA mudk lkekU; lw= R—Mg—X gS tgka
R ,d vleku gkbMªksdkcZu jsfMdy gS] tSls&—CH3; —C2H5; —CH2—

CH==CH2; —C6H5; C6H5CH2— vkSj —X ,d gSykstu gSA

3- dkcZu èkkrq caèku vR;fèkd èkzqoh; gSA gkykafd dkcZfud lewg ,d iw.kZ vk;u
ugha gS] fQj Hkh blesa dkQh vk;fud xq.k gSA bl çdkj bysDVª‚uksa ds ,d
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lk>k tksM+h ds lkFk dkcksZfu;u, U;wfDy;ksQkby ds :i esa dk;Z djrk gSA
fxzXukMZ vfHkdeZd bl çdkj U;wfDy;ksfQfyd tksM+ vkSj U;wfDy;ksfQfyd
çfrLFkkiu çfrfØ;k dks n'kkZrk gSA

ge igys U;wfDy;ksfQfyd çfrLFkkiu dh çfrfØ;k ysaxs ftlesa U;wfDy;ksfQfyd
çfrLFkkiu ds izdkj ds lkekU; Lo:i uhps fn, x, gSa:

4- lk;ukstsu DyksjkbM ds lkFk çfrfØ;k ¼lkbukbM~l dk fuekZ.k½ : lk;ukstsu
DyksjkbM dh çfrfØ;k'khy Dyksjhu fxzXukMZZ vfHkdeZd ds lkFk çfrfØ;k
djds ,sYdkbZy lkbukbM çkIr djrk gSA

;fn fxzXukMZ vfHkdeZd vfèkd ek=k esa ekStwn gS] rks ;g dhVksUl vkSj rr̀h;d
,YdksgkWy cukus ds fy, lkbukbM ¼U;wfDy;ksfQfyd tksM+½ ds lkFk çfrfØ;k
djsxkA

5- v‚xsZuksfyfFk;e ;kSfxd] fo'ks"kdj ,sYdkbZy&fyfFk;e vR;fèkd çfrfØ;k'khy
gksrs gSa vkSj —f=e dkcZfud jlk;u esa cgqr mi;ksxh gksrs gSaA os bZFkj ;k
csathu foy;u esa èkkrq fyfFk;e ds lkFk ,sYdkbZy gSykbM ¼vkerkSj ij
,sYdkbZy DyksjkbM½ dks xeZ djds rS;kj fd, tkrs gSaA

os bZFkj ;k gkbMªksdkcZu feJ.k esa mi;ksx fd, tkrs gSaA

6- lYQj vkSj vkDlhtu nksuksa vkorZ lkj.kh ds ,d gh lewg ds lnL; gksrs gSaA
bu nksuksa dk ckgjh vkoj.k dk bysDVªksfud foU;kl ,d leku gS vkSj blfy,
lYQj ds dkcZfud ;kSfxdksa dh ,d Ükà[kyk Kkr gksrh gS tks vkDlhtu ds
;kSfxdksa ds lerqY; gksrh gSA tc dkcZfud ;kSfxd esa v‚Dlhtu ds LFkku ij
lYQj ekStwn gksrk gS] rks vkerkSj ij milxZ ^Fkk;ks* ¼xzhd ¾ lYQj½
v‚Dlhtu ;kSfxd lacafèkr uke ds igys tksM+k x;k gSA

7- Fkk;ksbFklZ bZFkj ds lYQj vuq:i gksrs gSa vkSj bls gkbMªkstu lYQkbM ds
MkbZ,sYdkbZy O;qRiUu dgk tk ldrk gS Bhd mlh rjg tSls ikuh ds bZFkj
MkbZ,sYdkbZy O;qRiUu gksrs gSaA
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nks ,sYdkby lewg leku vFkok fHkUu gks ldrs gSaA

muds lkekU; uke blh 'kCn ds uke esa bZFkj ds milxZ Fkk;ks dks tksM+dj
çkIr fd, tkrs gSaA IUPAC ç.kkyh esa mUgsa MkbZ,sYdkbZy lYQkbM dgrs gSaA

8- lYQksfud vEy dks ;k rks ,sYdkbZylYQksfud vEy dgk tkrk gS ;k IUPAC

ds ç.kkyh esa budk çR;; lYQksfud vEy ewy ;kSfxd ds uke ij fn;k tkrk
gSA

9- lkUnz lY¶;wfjd vEy ds lkFk] gkbMªksdkcZu eksuks&lYQksfud vEy cukrk gS

tc vksfy;e ¼Qfeax lY¶;wfjd vEy] ½ ds lkFk] MkblYQksfud

vEy ifj.kke nsrk gS vksfy;e ds lkFk fujUrj rkiu djus ls VªkbZlYQksfud
vEy Hkh cu tkrk gSA

10- ,fFky ,lhVks,flVsV ,flVks,flfVd vEy dk ,fFky bLVj gS vkSj bls ,fFky
,flVsV ds ,flVkby O;qRiUu ds :i esa Hkh ekuk tk ldrk gSA

2 5C H ONa
3 2 5 2 2 5 3 2 2 5 2 5CH CO OC H + H CH COOC H CH CO.CH COOC H + C H OH

11- ,  vlarÌr vEyksa dk la'ys"k.k : ,d ,fYMgkbM ;k dhVksu ds lkFk
,flVks,lsfVd ,LVj ds la?kuu }kjk çkIr mRikn vEy gkbMªksfyfll ij ,d]
,  vlarÌr vEy nsrk gSA

12- 1%3&fMfFk;Ul ds {kkjhdj.k dks igys nks bysDVªksuxsfVo ijek.kqvksa ds chp
dkcZu ls ,d çksV‚u dks gVkdj fd;k tk ldrk gS

vkSj ,sYdkbZy gSykbM ds lkFk vk;uksa dh çfrfØ;kvksa U;wfDy;ksfQfyd
çfrLFkkiu gks jgk gSA

 v‚xsZuks&esVkfyd ;kSfxdksa dks dkcZu ls èkkrq caèku okys inkFkksaZ ds :i esa
ifjHkkf"kr fd;k tk ldrk gSA cM+h la[;k esa èkkrq,a] fyfFk;e] eSXuhf'k;e]
,Y;wehfu;e] lhlk] fVu] tLrk] dSMfe;e] ikjk vkfn dkQh fLFkj dkcZfud
;kSfxd cukrs gSaA dkcZfud vo'ks"k vkerkSj ij ,d ,sYdkbZy] ,sYdsukbZy]
,sYdkbZuhy ;k vjkbZy lewg gSA
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 1899 esa ckfcZ;j us cM+h la[;k esa dkcZfud ;kSfxdksa dks rS;kj djus ds fy,
bZFkj esa ,sYdkbZy gSykbM vkSj eSXuhf'k;e ds feJ.k dk mi;ksx fd;kA ckn
esa 1900 esa] fxzXukMZ] ckfcZ;j ds ,d Nk=] us ,sYdkbZyeSXusf'k;e gSykbM ?kksy
rS;kj fd;k vkSj fofHkUu çdkj ds ;kSfxdksa ds lkFk bldh çfrfØ;kvksa dk
vè;;u fd;kA

 ,sYdkbZyeSXusf'k;e gSykbM dks vkerkSj ij [kkstdrkZ ds uke ds ckn fxzXukMZ
vfHkdeZdksa ds :i esa tkuk tkrk gSA mudk lkekU; lw= R—Mg—X gS
tgka R ,d vleku gkbMªksdkcZu jsfMdy gS] tSls&—CH3; —C2H5; —

CH2—CH==CH2; —C6H5; C6H5CH2— vkSj —X ,d gSykstu gSA

 fxzXukMZ vfHkdeZd ,sYdkbZy gSykbM~l ls rS;kj ugha fd;k tk ldrk gS
ftlesa ,sls lewg gSa ftuds lkFk ;g çfrfØ;k djus ds fy, tkuk tkrk gSA
bl çdkj dsoy dqN gh lewg tSls] R] OR] X] ,sYdkbZy gSykbM~l esa ekStwn
gks ldrs gSa] tgk¡ ls fxzXukMZ vfHkdeZd rS;kj fd;k tkuk gSA mUgsa ,sYdkbZy

gSykbM~l tSls  — COOH, —OH,—NH2, 

—NO2,—SO3H vkSj blh rjg ls rS;kj ugha fd;k tk ldrk gSA

 fxzXukMZ vfHkdeZd jaxghu] gkbxzksLdksfid Bksl gSaA os gok esa dkQh fLFkj gSa]
ysfdu la'ys"k.k esa jklk;fud çfrfØ;kvksa ds fy, Bksl voLFkk esa dHkh ugha
çkIr gksrs gSaA

 dkcZu èkkrq caèku vR;fèkd èkzqoh; gSA gkykafd dkcZfud lewg ,d iw.kZ vk;u
ugha gS] fQj Hkh blesa dkQh vk;fud xq.k gSA bl çdkj bysDVª‚uksa ds ,d
lk>k tksM+h ds lkFk dkcksZfu;u, U;wfDy;ksQkby ds :i esa dk;Z djrk gSA
fxzXukMZ vfHkdeZd bl çdkj U;wfDy;ksfQfyd tksM+ vkSj U;wfDy;ksfQfyd
çfrLFkkiu çfrfØ;k dks n'kkZrk gSA

 ,sYdkbZy cukus ds fy, fxzXukMZ vfHkdeZdksa ds lkFk ,sYdkbZy gSykbM~l
çfrfØ;k djrk gSA

2 5 2 5 2 5 2 5 2
Ethylbromide -Butane

C H MgBr + Br.C H C H .C H + MgBr
n



 lk;ukstsu DyksjkbM ds lkFk çfrfØ;k ¼lkbukbM~l dk fuekZ.k½ : lk;ukstsu
DyksjkbM dh çfrfØ;k'khy Dyksjhu fxzXukMZZ vfHkdeZd ds lkFk çfrfØ;k
djds ,sYdkbZy lkbukbM çkIr djrk gSA

;fn fxzXukMZ vfHkdeZd vfèkd ek=k esa ekStwn gS] rks ;g dhVksUl vkSj rr̀h;d
,YdksgkWy cukus ds fy, lkbukbM ¼U;wfDy;ksfQfyd tksM+½ ds lkFk çfrfØ;k
djsxkA
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 fxzXukMZ vfHkdeZd ;kSfxdksa ds lkFk dkcZu&v‚Dlhtu] dkcZu&lYQj vkSj
dkcZu&ukbVªkstu dbZ caèkuksa ds lkFk çfrfØ;k djrk gS rkfd vfrfjä mRiknksa
dks fn;k tk lds tks gkbMªksfyfll ;kSfxdksa dh ,d foLr`r fofoèkrk çnku
djrs gSaA bl rjg dh lHkh çfrfØ;k,a fxzXukMZ vfHkdeZd ds gkbMªksfyfll ls
çkIr dkcksZfu;u ¼U;wfDy;ksQkby½ R ds U;wfDy;ksfQfyd tksM+ gSa] ftlds
ifj.kkeLo:i u, dkcZu&dkcZu caèku curs gSaA

 ,d &czkseksbLVj vkSj ,d dkcksZfuy ;kSfxd tSls] ,fYMgkbM] dhVksu] ,LVj
vkfn ds chp dh çfrfØ;k] gkbijVª‚Dlh ,LVj cukus ds fy, bZFkj ds ?kksy esa
tLrk dh ekStwnxh dks fjQ‚esZVLdh dh çfrfØ;k ds :Ik ¼1887½ esa tkuk tkrk
gSA çfrfØ;k esa &czkseksbLVj ds ,d eè;orhZ] v‚xsZuksftad ;kSfxd dk xBu
'kkfey gS] tks rc ,fYMgkbM ;k dhVksUl ds dkcksZfuy lewg esa tksM+rk gSA

 v‚xsZuksfyfFk;e ;kSfxd] fo'ks"kdj ,sYdkbZy&fyfFk;e vR;fèkd çfrfØ;k'khy
gksrs gSa vkSj —f=e dkcZfud jlk;u esa cgqr mi;ksxh gksrs gSaA os bZFkj ;k
csathu foy;u esa èkkrq fyfFk;e ds lkFk ,sYdkbZy gSykbM ¼vkerkSj ij
,sYdkbZy DyksjkbM½ dks xeZ djds rS;kj fd, tkrs gSaA

os bZFkj ;k gkbMªksdkcZu feJ.k esa mi;ksx fd, tkrs gSaA

 lYQj vkSj vkDlhtu nksuksa vkorZ lkj.kh ds ,d gh lewg ds lnL; gksrs gSaA
bu nksuksa dk ckgjh vkoj.k dk bysDVªksfud foU;kl ,d leku gS vkSj blfy,
lYQj ds dkcZfud ;kSfxdksa dh ,d Ükà[kyk Kkr gksrh gS tks vkDlhtu ds
;kSfxdksa ds lerqY; gksrh gSA tc dkcZfud ;kSfxd esa v‚Dlhtu ds LFkku ij
lYQj ekStwn gksrk gS] rks vkerkSj ij milxZ ^Fkk;ks* ¼xzhd ¾ lYQj½
v‚Dlhtu ;kSfxd lacafèkr uke ds igys tksM+k x;k gSA

 Fkk;ksbFklZ bZFkj ds lYQj vuq:i gksrs gSa vkSj bls gkbMªkstu lYQkbM ds
MkbZ,sYdkbZy O;qRiUu dgk tk ldrk gS Bhd mlh rjg tSls ikuh ds bZFkj
MkbZ,sYdkbZy O;qRiUu gksrs gSaA

nks ,sYdkby lewg leku vFkok fHkUu gks ldrs gSaA

muds lkekU; uke blh 'kCn ds uke esa bZFkj ds milxZ Fkk;ks dks tksM+dj
çkIr fd, tkrs gSaA IUPAC ç.kkyh esa mUgsa MkbZ,sYdkbZy lYQkbM dgrs gSaA

 Fkk;ksbFklZ jaxghu] vfç; xaèk] ok"i'khy rjy inkFkZ gksrs gSaA lkekU; rkSj ij]
muds DoFkukad lacafèkr bZFklZ dh vis{kk esa vfèkd gksrs gSaA MkbfeFkkby
Fkk;ksbZFkj dk DoFkukad fcanq 38 fMxzh lsfYl;l vkSj MkbFkkby Fkk;ksbZFkj dk
92 fMxzh lsfYl;l rkieku gSA os ikuh esa v?kqyu'khy fdarq dkcZfud foyk;d
esa ?kqyu'khy gksrs gSaA
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 ,syhQsfVd gkbMªksdkcZu dh rqyuk esa lqxafèkr gkbMªksdkcZu vklkuh ls lYQksusVsM
gksrs gSaA lqxafèkr lYQksfud vEy dks cgqewY; —f=e vfHkdeZdksa ds :i esa
mi;ksx fd;k tkrk gS D;ksafd –SO

3
H lewg dks vklkuh ls vU; lewgksa }kjk

çfrLFkkfir fd;k tk ldrk gSA blfy, ;s ,yhQsfVd vEy ls vfèkd
egRoiw.kZ gSaA

 dsafær lY¶;wfjd vEy ds lkFk] gkbMªksdkcZu eksuks&lYQksfud vEy cukrk gS

tc vksfy;e ¼Qfeax lY¶;wfjd vEy] ½ ds lkFk] MkblYQksfud

vEy ifj.kke nsrk gS vksfy;e ds lkFk fujUrj rkiu djus ls VªkbZlYQksfud
vEy Hkh cu tkrk gSA

 lqxafèkr lYQksfud vEy T;knkrj csjax] fØLVyh; vkSj gkMªksLdksfid inkFkZ gksrs
gSaA os ikuh esa vklkuh ls ?kqyu'khy gksrs gSa vkSj –<+rk ls vEyh; gksrs gSaA mudk
[kêk Lokn gSA os ikuh esa Hkki vkSj vk;uht esa xSj&ok"i'khy gksrs gSaA

 lYQksukekbM~l vkerkSj ij fØLVyh; ;kSfxd gksrs gSa ftuesa rst xyukad
gksrk gSA blfy, bl çfrfØ;k dk mi;ksx vekbu ;k lYQksfud vEy dh
igpku ds fy, fd;k tkrk gSA

csatsulYQksfuy DyksjkbM dk mi;ksx pr-, sec- vkSj tert-vekbu ¼fgUlcxZ
dh fofèk½ ds iF̀kDdj.k ds fy, fd;k tkrk gSA

 ,fFky ,lhVks,flVsV ,flVks,flfVd vEy dk ,fFky bLVj gS vkSj bls ,fFky
,flVsV ds ,flVkby O;qRiUu ds :i esa Hkh ekuk tk ldrk gSA

2 5C H ONa
3 2 5 2 2 5 3 2 2 5 2 5CH CO OC H + H CH COOC H CH CO.CH COOC H + C H OH

 ,  vlarÌr vEyksa dk la'ys"k.k : ,d ,fYMgkbM ;k dhVksu ds lkFk
,flVks,lsfVd ,LVj ds la?kuu }kjk çkIr mRikn vEy gkbMªksfyfll ij ,d]
,  vlarÌr vEy nsrk gSA

 ;kSfxd dh nksgjh ç—fr dh O;k[;k djus ds fy, ;g ekuk x;k Fkk fd nks
:i ,d xfr'khy larqyu esa ekStwn FksA bu :iksa dks V‚VkselZ dgk tkrk Fkk
vkSj ?kVuk dks dhVks&,uksy V‚VksesfjTe dgk tkrk FkkA 1885 esa ykj (Larr)

}kjk V‚VksesfjTe uke fn;k x;k FkkA

  v‚xsZuks&esVkfyd ;kSfxdksa dks dkcZu ls èkkrq

caèku okys inkFkksaZ ds :i esa ifjHkkf"kr fd;k tk ldrk gSA cM+h la[;k esa èkkrq,a]

fyfFk;e] eSXuhf'k;e] ,Y;wehfu;e] lhlk] fVu] tLrk] dSMfe;e] ikjk] vkfn

dkQh fLFkj dkcZfud ;kSfxd cukrs gSaA
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 dsafær lY¶;wfjd vEy ds lkFk]
gkbMªksdkcZu eksuks&lYQksfud vEy cukrk gS tc vksfy;e ¼Qfeax lY¶;wfjd
vEy]½ ds lkFk] MkblYQksfud vEy ifj.kke nsrk gS vksfy;e ds lkFk fujUrj
rkiu djus ls VªkbZlYQksfud vEy Hkh cu tkrk gSA

 ;g ,flVks,flfVd vEy dk ,fFky bLVj gS vkSj

bls ,fFky ,flVsV ds ,flVkby O;qRiUu ds :i esa Hkh ekuk tk ldrk gSA

 ,  : ,d ,fYMgkbM ;k dhVksu ds lkFk

,flVks,lsfVd ,LVj ds la?kuu }kjk çkIr vEy gkbMªksfyfll ij ,d] , 

vlar`Ir vEy nsrk gSA

1- v‚xsZuks&esVkfyd ;kSfxd D;k gSa\

2- ckfcZ;j us cM+h la[;k esa dkcZfud ;kSfxdksa dks rS;kj djus ds fy, D;k fd;k\

3- U;wfDy;ksfQfyd çfrLFkkiu çfrfØ;k,a D;k gSa\

4- v‚xksZeSXuhf'k;e ;kSfxd vkSj v‚xsZuksftad ;kSfxd dh mnkgj.k nsdj O;k[;k
djsaA

5- v‚xsZuksfyfFk;e ;kSfxd vkSj v‚xsZukslYQj ;kSfxd dh mnkgj.k nsdj O;k[;k

djsaA

6- lYQksfud vEy vkSj lqxafèkr lYQksfud vEy D;k gSa\

7- Fkk;ksbFklZ dks mnkgj.k nsdj ifjHkkf"kr djsaA

8- lYQksukekbM vkSj lYQkxqvkukbfMu D;k gSa\

9- &gkbMªkstuks dh vEyrk dks ifjHkkf"kr djsaA

10- ,fFky ,lhVks,flVsV dks mnkgj.k nsdj ifjHkkf"kr djsaA

11- 1%3&fMfFk;Ul dk {kkjhdj.k dh mnkgj.k nsdj O;k[;k djsaA

12- ,uhekbUl dk ,fYdys'ku vkSj ,lkbys'ku D;k gSa\ mi;qä mnkgj.k nsdj
ifjHkkf"kr djsaA

1- v‚xsZuks&esVkfyd ;kSfxd D;k gSa\ mi;qä mnkgj.k nsdj ifjHkkf"kr djsaA

2- fofHkUu èkkrqvksa ds dqN v‚xsZuesVkfyd ;kSfxdksa dh O;k[;k mnkgj.k nsdj djsaA

3- U;wfDy;ksfQfyd çfrLFkkiu çfrfØ;k,a vkSj U;wfDy;ksfQfyd vfrfjDr çfrfØ;k,a
D;k gSa\ mnkgj.k nsdj ifjHkkf"kr djsaA
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4- v‚xksZeSXuhf'k;e ;kSfxd] v‚xsZuksftad ;kSfxd] v‚xsZuksfyfFk;e ;kSfxd vkSj

v‚xsZukslYQj ;kSfxdksa dh O;k[;k mnkgj.k nsdj djsaA bUgsa cukus dh fofèk dk

fooj.k nsA

5- Fkk;ksbFklZ D;k gSa\ mi;qä mnkgj.k nsdj ifjHkkf"kr djsaA bUgsa cukus dh fofèk

dk fooj.k vkSj jklk;fud çfrfØ;k,a nsA

6- lYQksfud vEy] lYQksukekbM vkSj lYQkxqvkukbfMu D;k gSa\ mi;qä
mnkgj.k nsdj ifjHkkf"kr djsaA bUgsa cukus dh fofèk dk fooj.k vkSj jklk;fud

çfrfØ;k,a nsA

7- &gkbMªkstuks dh vEyrk dks mi;qä mnkgj.k nsdj ifjHkkf"kr djsaA bUgsa

cukus dh fofèk dk fooj.k vkSj jklk;fud çfrfØ;k,a nsA

8- 1%3&fMfFk;Ul dk {kkjhdj.k D;k gSa\ mi;qä mnkgj.k nsdj ifjHkkf"kr djsa

vkSj jklk;fud çfrfØ;k,a nsA

9- ,uhekbUl dk ,fYdys'ku vkSj ,lkbys'ku  dh mnkgj.k nsdj O;k[;k djsaA
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3-0 ifjp;
3-1 mÌs';
3-2 dkcksZgkbMªsV dk oxhZdj.k vkSj ukedj.k
3-3 eksukslSdjkbM
3-4 ,YMkst esa vkjksgh vkSj vojksgh J`a[kyk
3-5 eksukslSdjkbM~l dk foU;kl
3-6 eksukslSdjkbM lewg
3-7 MkblSdjkbM
3-8 i‚yhlSdjkbM
3-9 çk—frd olk] [kk| vkSj vkS|ksfxd rsy

3-10 vlarÌr rsyksa dk gkbMªkstuhdj.k
3-11 lkcquhdj.k eku] vk;ksMhu eku vkSj vEyh; eku
3-12 —f=e viektZd
3-13 viuh izxfr tkafp, ç'uksa ds mÙkj
3-14 lkjka'k
3-15 eq[; 'kCnkoyh
3-16 Lo&ewY;kadu ç'u ,oa vH;kl
3-17 lgk;d ikB~; lkexzh

,d dkcksZgkbMªsV ,d ck;kseksysD;wy gS ftlesa dkcZu ¼C½] gkbMªkstu ¼H½ vkSj
v‚Dlhtu ¼O½ ijek.kq gksrs gSa] vkerkSj ij gkbMªkstu&v‚Dlhtu ijek.kq 2%1
vuqikr ds lkFk ¼ikuh esa½ vkSj bl rjg vuqHkotU; lw= C

m
(H

2
O)

n
 ds lkFk gksrk gS

¼m tgk¡ n ls fHkUu gks ldrk gS½A ;g 'kCn tSo jlk;u esa lcls vke gS] tgka ;g
lSdjkbM dk ,d i;kZ; gS] ,d lewg ftlesa 'kdZjk] LVkpZ vkSj lsY;wykst 'kkfey gSaA
lSdjkbM (Saccharides) dks pkj jklk;fud lewgksa esa foHkkftr fd;k tkrk gS%
eksukslSdjkbM] Mk;lSdjkbZM~l] vksfyxkslSdjkbM vkSj i‚yhlSdjkbMA eksukslSdjkbM~l
vkSj Mk;lSdjkbZM~] lcls NksVs ¼de vk.kfod Hkkj½ dkcksZgkbMªsV] vkerkSj ij 'kdZjk
ds :i esa lanfHkZr gksrs gSaA tcfd dkcksZgkbMªsV dk oSKkfud ukedj.k tfVy gS] tSlk
fd eksukslSdjkbM~l ÝqDVkst ¼Qy phuh½ vkSj Xywdkst ¼LVkpZ phuh½ vkSj fMlkdkbZM~l
lqØkst ¼xUuk ;k pqdanj½ esa gksrk gS vkSj ySDVkst ¼nwèk phuh½ esa gksrk gSA

olk vkSj rsy LokHkkfod :i ls ikSèkksa vkSj tkuojksa esa ik, tkus okys fyfiM
gksrs gSa vkSj fXylj‚y ;k fXyljhu ds VªkbLVj gksrs gSaA dkcksZgkbMªsV] çksVhu vkSj
U;wfDyd ,flM ds foijhr] fyfiM èkzqoh; l‚YoSaV~l esa ?kqyu'khy ugha gksrs gSa] ysfdu
os xSj&èkqzoh; l‚YoSaV~l tSls gsDlsu] DyksjksQ‚eZ ;k Mk;bFkkby bZFkj esa ?kqyu'khy gksrs
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gSaA çR;sd olk v.kq fofHkUu fofHkUu VªkbfXyljkbM~l ds fof'k"V feJ.k ls cuk gksrk
gSA VªkbfXyljkbM ds v.kq esa] 3 QSVh ,flM v.kq fXyljhu ds ,d v.kq ls tqM+s gksrs
gSaA VªkbfXyljkbM~l ds fofHkUu çdkj gSa vkSj çR;sd çdkj esa QSVh ,flM ds vius
fof'k"V la;kstu gksrs gSaA

bl bdkbZ esa vki dkcksZgkbMªsV dk oxhZdj.k vkSj ukedj.k] eksukslSdjkbM]

,YMkst esa vkjksgh vkSj vojksgh Jà[kyk] eksukslSdjkbM dk foU;kl] eksukslSdjkbM
leqg] Mk;lSdjkbM] ikWfylSdjkbM] olk] [kk| vkSj vkS|ksfxd rsy] vlarÌr rsyksa dk

gkbMªkstuhdj.k] lkcquhdj.k eku] vk;ksMhu eku vkSj vEy eku] vkSj d`f=e

viektZd ds ckjs esa vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 dkcksZgkbMªsV dks ifjHkkf"kr djus esa l{ke gksaxs(

 dkcksZgkbMªsV dk oxhZdj.k vkSj ukedj.k dj ik,axs(

 eksukslSdjkbM] ,YMkst esa vkjksgh vkSj vojksgh J̀a[kyk dks ifjHkkf"kr djus esa
l{ke gksaxs(

 eksukslSdjkbM dk foU;kl vkSj eksukslSdjkbM leqg dh O;k[;k dj ik,axs(

 Mk;lSdjkbM vkSj ikWfylSdjkbM dks ifjHkkf"kr djus esa l{ke gksaxs(

 olk] [kk| vkSj vkS|ksfxd rsy dh O;k[;k dj ik,axs(

 vlar`Ir rsyksa dk gkbMªkstuhdj.k] lkcquhdj.k eku] vk;ksMhu eku vkSj vEy
eku dks ifjHkkf"kr djus esa l{ke gksaxs(

 d`f=e viektZd dk o.kZu dj ik,axsA

ljy dkcksZgkbMªsV ds uke &ose esa lekIr gksrs gSaA ,fYMgkbM lajpuk okyh 'kdZjk
dks ,YMksl dgk tkrk gS vkSj dhVksfud lajpuk okys 'kdZjk dks dhVkst dgk tkrk
gSA v.kq esa dkcZu ijek.kqvksa dh la[;k&iwoZ ls ,d ;wukuh milxZ &ose ls bafxr dh
tkrh gS] tSls] ,YMksisaVkst ,d ,YMhgkbfMd 'kdZjk gSA ftlesa ikap dkcZu ijek.kq
gksrs gSa vkSj dhVksgsDlksl Ng dkcZu ijek.kqvksa okyk ,d dhVksfud 'kdZjk gSA blh
çdkj ,YMksVsVªksl vkSj dhVksVsVªksl esa pkj dkcZu ijek.kqvksa gksrs gSaA

dkcksZgkbMªsV dks nks eq[; lewgksa esa oxhZ—r fd;k tk ldrk gS+:

¼i½ 'kdZjk] vkSj ¼ii½ ikWfylSdjkbM ¼;k i‚yhlSØksl½

'kdZjk fØLVyh; ehBs inkFkZ gksrs gSa tks ty esa ?kqyu'khy gksrs gSaA bUgsa fQj ls ¼i½
eksukslSdjkbM vkSj ¼ii½ vksfyxkslSdjkbM esa foHkkftr dj fn;k tkrk gSaA
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& dqN vioknksa dks NksM+dj budk ,d lkekU; lw=
Cx(H

2
O)

y
 gksrk gS tgka x

 
2 ls 10 rd gks ldrk gSA ;s gkbMªksykbM }kjk

vkxs ljy 'kdZjk esa ugha tk ldrs gSaA

& bl Hkkx esa MkbZ (di), VªkbZ (tri), VsVªk (tetra) lSdjkbM
vkfn lfEefyr gSaA vksfyxkslSdjkbM gkbMªksykbfll ij 2 ls 10 v.kqvksa ds
eksukslSdjkbM dk mRiknu dj ldrs gSaA

i & ;s gkbMªksykbtM gksus ij 2 eksukslSdjkbM v.kqvksa
dk mRiknu djrs gSaA mudk lkekU; lw= C

12
H

22
O

11
gSA

mnkgj.k gkbMªksfyfll mRiknksa

lqØkst & Xywdkst ++ ÝqDVkst

ekYVkst &  Xywdkst ++Xywdkst

ySDVkst & Xywdkst ++ xSysDVkst

ii & VªkblSdsjkbM~l esa eksukslSdjkbM ds 3 v.kq gksrs gSaA
mudk lkekU; lw= C

18
H

32
O

16 
gSA bl oxZ ls lacafèkr 'kdZjk] jfQukst]

gkbMªksfyfll Xywdkst] ÝDVkst vkSj xSysDVkst ij mit nsrh gSA

(iii) & ,d lkekU; lw= C
24
H

42
O

21
 gksrk gS vkSj gkbMªksfyfll

ij pkj eksukslSdjkbM v.kq mRiUu gksrs gSa] tSls] LVSP;ksA

3. & bUgsa i‚yhlSdjksl Hkh dgk tkrk gSA ;s iw.kZ gkbMªksfyfll
ij cM+h la[;k esa eksukslSdjkbM v.kqvksa dk mRiknu djrs gSaA vkaf'kd
gkbMªksfyfll ij vksfyxkslSdjkbM vkSj eksukslSdjkbM dk feJ.k çkIr fd;k
tkrk gS ftls lkewfgd :i ls 'kdZjk dgk tkrk gSA iksyhlSdjkbM xSj 'kdZjk
gksrs gSaA bl oxZ dk lkekU; lw= ¼C

6
H

10
O

5
½
n
 gS tgka n cgqr cM+k gSA

vfèkdka'k egRoiw.kZ i‚yhlSdjkbM LVkpZ vkSj lsywykst gSaA ikWfylSdjkbM dks
fQj ls gkseksiksfylSdjkbM vkSj fo"kei‚yhlSdjkbM esa mifoHkkftr fd;k tkrk
gSA ty vi?kVu ij gkseksiksfylSdjkbM leku v.kq dk mRiknu djrs gSa
tcfd gsVsjksiksfylSdjkbM fofHkUu eksukslSdksjl dk mRiknu djrs gSaA LVkpZ
vkSj lsywykst igys oxZ ls lacafèkr gSa ysfdu buqfyu mÙkjknZ~èk ls lacafèkr gSA

eksukslSdjkbM dks ,YMkslsl vkSj fdVksl ds :i esa oxhZ—r fd;k tkrk gS] tks bl
rF; ij fuHkZj djrk gS fd muesa ,YMhgkbM ;k dhVksfud lewg gksrs gSa tSlk fd uhps
crk;k x;k gSA milxZ ckbZ (Bi), VªkbZ (Tri), prqZqqQyd vkfn muds v.kqvksa esa dkcZu
ijek.kqvksa dh la[;k dks bafxr djrs gSaA

(i) C
2
H

4
O

2
 lcls ljy gkbMª‚Dlh ,fYMgkbM XykbdksyfMgkbM

CH
2
OH.CHO gS] ftls ,sYMksck;kst (Aldobiose) ekuk tk ldrk gSA geus

bl vè;k; esa mYys[k fd;k gS fd 'kdZjk oSdfYid :i ls lfØ; i‚yhgkbMªksDlh
,YMhgkbM ;k dhVksUl gSa vkSj blfy, ;g XykbdksyfMgkbM ds lacaèk esa
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mfpr ugha gksxk] ftlesa 'kdZjk  ds :i esa ,d vlefer dkcZu ijek.kq ugha
gksrk gSA

(ii) C
3
H

6
O

3
fXyljyfMgkbM ,dek= Kkr gqvk ,sYMksVªk;kst

(Aldotriose) gS] ftlesa ,d vlefer dkcZu ijek.kq ¼xk<+k dkyk½ gksrk gS
vkSj tks nksuksa v‚fIVdyh lfØ; :iksa esa ik;k tkrk gSA

'kdZjk jlk;u foKku esa foU;kl dk fuèkkZj.k djus ds fy, fXyljkfYMgkbM
dks ,d ekud ds :i esa pquk x;k FkkA 'kdZjk ds ikjaifjd Iykusj lq=ksa dks
ges'kk 'kh"kZ ij –CHO ¼;k CH

2
OH – CO&½ lewg vkSj ry ij CH

2
OH

lewg ds lkFk fy[kk tkrk gSA lHkh 'kdZjk ftuds uhps ry ij
D&fXyljkfYMgkbM vlefer dkcZu gS] os D&J̀a[kyk ls lacafèkr gSa vkSj
ftuds ry ij L&fXyljkfYMgkbM vlefer dkcZu [khapk x;k gS] D vkSj L
ds ckn fn[kk;k x;k (+) vkSj ¼&½ Iysu èkzqoh—r çdk'k ds èkw.kZu dh fn'kk dk
ladsr nsrk gS tc muds tyh; ?kksy esa ikfjr fd;k tkrk gSA bl çdkj D
(+) dk vFkZ gS fd 'kdZjk  esa D &fXyljkfYMgkbM dk fupyk foU;kl gS vkSj
nf{k.kh vkorZ ?kwf.kZr rFkk D ¼&½ bafxr djrk gS fd 'kdZjk esa D
&fXyljkfYMgkbM foU;kl gSA  ;gk¡ okek vkorZ ?kw.kZu dk vFkZ L (+) vkSj L
¼&½ }kjk O;Dr fd;k tkrk gSa bls 'kdZjk ds uke ls igys j[kk tkrk gSA

Mk;gkbMª‚Dlh ,lhVksu CH
2
OH-CO-CH

2
OH ,d dhVksVªkst gSA ;g Hkh ,d

vlefer dkcZu ijek.kq ds fcuk gS] blfy, bls 'kdZjk ugha dgk tkrk gSA

(iii) C
4
H

8
O

2
,d vYMksVsVªkst esa lw= CH

2
-OH-CHOH-CHOH-

CHO gS: blesa 2 vlefer dkcZu ijek.kq gSaA blfy, ;g 4 izdk'kh; lfØ;
:iksa & D– vkSj L&,fjFkzksl (Erythrose) vkSj D & vkSj L& FkzkSt (Threose)
esa l{ke gSA
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dhVksVsVªkst esa dsoy ,d vlefer dkcZu ijek.kq gksrk gS blfy, dsoy nks
çdk'kijd lfØ; :iksa& D rFkk L &,jhFkzwykst (Erythrulose) esa ik;k tkrk
gSA

(iv) % ,YMksisaVksl esa 3 vlefer dkcZu ijek.kq gksrs gSa]
vkSj blfy, D– rFkk L izdkjksa ds jkbckst (Ribose) ,sjkfcukst
(Arabinose), tkbykst (Xylose) rFkk ykbZDlkst (Lyxose) ds :iksa esa 8
n`f"Vxr rFkk izdk'kh; lfØ; :iksa esa ekStwn gksrs gSa buesa ls dsoy
D&,jkfcukst] D &jkbZckst] D&tkbykst vkSj L ,sjkfcukst vU; Ñf=e
çÑfr ds gksrs gSaA

dhVksisaVksl] CH
2
OH.CO.CHOH.CHOH.CH

2
OH esa dsoy nks vlefer

dkcZu ijek.kq gSa vkSj blfy, 4 oSdfYid izdkj ds n`f"Vxr lfØ; :i esa
ekStwn gSa& D& vkSj L& jkbZcqykst vkSj tkbyqykstA

(v) ,YMksgsDlkt esa muds lw= esa 4 vlefer dkcZu ijek.kq gksrs gSa
& CH

2
OH.CHOHCHOH CHOH CHOH.CHO vkSj blfy, 16 oSdfYid

izdkj ds lfØ; :i esa ekStwn gSa& D&vkSj L&izdkj ds Xywdkst] eSukst]
vyksl] vyVªksl] xqykst] vkbMkst] xSysDVkst vkSj VsykstA

dhVksgsDlkfll esa 3 vlefer dkcZu ijek.kq CH
2
OH.CO.CHOH CHOH

CHOH.CH
2
OH vkSj blfy, 8 n`f"Vxr rFkk izdk”kh; lfØ; :iksa esa ekStwn

gks ldrk gSA buesa dsoy 6 —D- vkSj L &ÝDVksl] D &vkSj L &lkcksZl]
D&VSxVkst vkSj L&lkbdksl gh ç—fr esa ik, tkrs gSaA
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blh çdkj gsIVksst esa lkr] dkcZu v.kq] vkB vkDVksl vkSj blh çdkj ds 'kdZjk
gksrs gSaA

vusd eksukslSdjkbM çk—frd :i ls ik, tkrs gSa vkSj 'ks"k rRoksa dks dqN vioknksa
dks NksM+dj la'ys"k.k :i ls rS;kj fd;k tkrk gSA Åij mfYyf[kr gsDlksl ds
vykok] 10 dkcZu ijek.kqvksa okys 'kdZjk dks —f=e :i ls çkIr fd;k x;k gSA

;s jaxghu ;kSfxd gSa tks ty esa ?kqyu'khy gksrs gSa fdUrq bZFkj vkSj vU; dkcZfud
foyk;d esa v?kqyu'khy gksrs gSaA mudk Lokn ehBk gksrk gSA ;s oSdfYid :i ls
lfØ; gSa vkSj bls xeZ djus ij gSa os pkfjf=d xaèk nsrs gSA

vkYMksl esa ,Ydksgy vkSj ,fYMgkbM lewg gksrs gSa] blfy, nks lewgksa dh fo'ks"krkvksa
dks çnf'kZr djrs gSa tcfd fdVkslsl esa dsVksVksfud vkSj ,Ydksgfyd lewg ds xq.k
çnf'kZr djrs gSaA rFkkfi] nksuksa fØ;k'khy lewgksa dh mifLFkfr dqN gn rd mudh
O;fDrxr fo'ks"krkvksa dks çHkkfor djrh gSA bl fopkj&foe'kZ esa Xywdkst ls uhps
vYMkst rFkk ÝqDVkst dhVkst dk çfrfufèkRo gksrk gSA bl çfrfØ;kvksa dks Li"V
djus ds fy, foo'r J̀a[kyk lajpuk dk ç;ksx fd;k x;k gSA

1. eksukslSdjkbM tc dSfY'k;e gkbMªksDlkbM dk mipkj fd;k
tkrk gS rks ,d detksj vEyh; rFkk yo.kksa ds :i esa O;ogkj djrk gSA

dSfY'k;e XywdkslsV ¼?kqyu'khy½ ;k dSfY'k;e ÝDVkslsV ¼v?kqyu'khy½ dks
dkcZu MkbvkDlkbM }kjk fo[kafMr fd;k tk ldrk gS] vkSj fQj ls “kdZjk dk
mRiknu fd;k tk ldrk gSA bl çfrfØ;k dk ç;ksx Xywdkst rFkk ÝqDVksl
ds iF̀kDdj.k esa fd;k tk ldrk gSA ;gk you dh lajpuk vfuf'pr gSA

2. ,d lSdjkbM esa gkbMªksd~kby lewgksa dk ewY;kadu fd;k tk
ldrk gS tSls lY¶;wfjd vEy vFkok ftad DyksjkbM dh mifLFkfr esa
,flfVd ,UgkbMªkbM ls mipkfjr gksus ij ij muds çHkko ls ,lhVkbZy dk
fuekZ.k gksrk gSA
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isaVk,flVkbZy ds MsfjosfVo dk fuekZ.k ikap& OH lewgksa] Xywdkst vkSj ÝqDVkst
ds çR;sd esa dh mifLFkfr dks n'kkZrk gSaA

3.

(a) os isaVk O&feFkkbZy MsfjosfVOl ds fuekZ.k ds fy, {kkj dh mifLFkfr esa
MkbZfeFkkby lYQsV ds lkFk çfrfØ;k djrs gSaA

(b) 'kq"d gkbMªkstu DyksjkbZM xSl Xywdkst vkSj ÝDVksl ds :i esa esFksu‚y
ds lkFk çfrfØ;k gksus ij bZFkj (Ethers) dks Øe'k% feFkkbZy XywdkslkbM
vkSj feFkkbZy ÝkdVkslkbZM dgk tkrk gSA

1. (Reduction) tc tyh; ?kksy ¼;k vU; H
2
/Pd, NaBH

4
 bR;kfn

tSls vfHkdeZd½ esa lksfM;e veyxe }kjk de fd;k tkrk gS] eksukslSdjkbM~l
i‚yhgkbMªksDlh ,YdksgkWy dk mRiknu djrs gSaA Xywdkst dks de djus ij og
D&XywflVksy ;k lksfcZVksy nsrk gS] tks ,d gsDlkgkbfMªd ,YdksgkWy Ckurk gSaA

ÝqDVkst] gkykafd lksfcZVksy (Sorbitol) vkSj eSfuVksy (Mannitol) dk feJ.k
nsrk gS D;ksafd ÝqDVkst esa >C=O lewg dh deh ,d u, vlefer dkcZu
ijek.kq dk ifjp; nsrh gSA

100 fMxzh lsfYl;l ij gkbZMªk;ksfMd vEy ¼lkanz½ vkSj yky QkLQksjl ds
lkFk XkeZ 2&vk;ksMks,Dlsu dk mRiknu djrk gSA gkykafd] yacs le; rd
Xkje djus ij var esa n&gsDlsu izkIr gSA

2. (Oxidation) ,YMksl vkSj dhVksl nksuksa vklkuh ls v‚Dlhdj.k
ls xqtjrs gSaA

(i) tc gYds v‚Dlhdj.k dkjd ds lkFk fØ;k fd;k tkrk gS]tSls pkanh
v‚DlkbM] gkbiksczksekbZV foy;u ;k czksfeu dk ikuh( ,YMksl vYMksfud
vEy cukus ds fy, vYMkst vklkuh ls v‚Dlh—r gksrs gSa ftlesa dkcZu
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v.kqvksa dh leku la[;k gksrh gS] ftlesa –CHO lewg esa vYMkst
v‚DlhMst& COOH lewg esa gksrk gSA

etcwr v‚Dlhdj.k djd tSls lkafær ukbfVªd vEy] ,YMsfjd vEy
¼MkbZcsfld vEy½ ds nksuksa fljksa ij v‚DlhMkbZt ,YMksl ds leku dkcZu
ijek.kqvksa dh la[;k nsrs gSaA

¼ii½ dhVkst] gkykafd] gYds v‚Dlhdj.k dkjd ls vçHkkfor jgrs gSa] ysfdu
etcwr v‚Dlhdj.k dkjd] de dkcZu ijek.kqvksa ds lkFk vEy nsus okys
lewg > C = O ij v.kq dks foHkkftr djrs gSaA

VªkbgkbZMªksDlh XywVsfjd vEy HOOC.¼CHOH½
3
. COOH Hkh v‚Dlhdj.k

ds nkSjku xBu fd;k x;k gSA

tSlk fd vYMkst vkSj fdVkst nksuksa dks vklkuh ls v‚Dlh—r fd;k tk
ldrk gS] os V‚yu] Qsgfyax] csusfMDV vkSj ckjQks,M ds vfHkdeZdksa dks
de djrs gSa vkSj 'kfDr'kkyh dkjdksa ds :i esa dk;Z djrs gSaA

3. (Tollen’s Reagent)  vfHkdeZd dks flYoj ukbVªsV
lkeèkku esa dkfLVd lksMk lkeèkku dh dqN cw¡nsa Mkydj NH

4
OH esa ifj.kkeh

èkwlj vo{ksi ?kksydj rS;kj fd;k tkrk gSA bl çdkj bls ?kksy esa Ag
2
O

le>k tk ldrk gSA vfHkdeZd esa Xywdkst rFkk ÝqDVkst ds dkj.k ?kV tkrh
gS ftlesa èkkrq dh flYoj ?kV tkrh gSA

4. (Fehling's Solution) ;g nks foy;u a rFkk b
foy;u a dk feJ.k gS d‚ij lYQsV tcfd b lksfM;e iksVsf'k;e VkVsZV vkSj
NaOH gSA a vkSj b dfçd gkbMª‚DlkbM feykus ij lcls igys d‚ij feJ.k
dk fuekZ.k gksrk gS tgka d‚ij D;wfçd voLFkk esa gksrk gS ¼cf- ,fYMgkbM dh
çfrfØ;k dks de djrk gS½A lehdj.k esa D;wfçd d‚ij dks CuO ds :i esa
fy;k tkrk gSA
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Xyqdkst vkSj ÝqDVkst QsfYyax foy;u dks ?kVkrs gSa ftlls Cu
2
O dks ihys jax

dk vo?kVd gksrk gSA d.k vkdkj ds vkèkkj ij jaxA

5. (Benedict’s Reagent) ;g vfHkdeZd d‚ij
lYQsV] lksfM;e lkbVªsV vkSj lksfM;e dkcksZusV ?kksyksa dk feJ.ka gSA blesa
tfVy flVªkVksdi gksrk gS bls de djus ij Hkh Qsfyax foy;u dh rqyuk esa
diklh v‚DlkbM dk vo{ksi mRiUu gksrk gSA Qsfyax ds foy;uksa ds rgr
of.kZr mu yksxksa ds leku çfrfØ;k dks lehdj.kksa }kjk n'kkZ;k tk ldrk gSA

gkykafd] ;g è;ku nsus ;ksX; gS fd Åij fn, x, {kkjh; vfHkdeZdksa esa deh
gksus ij fdlh fuf'pr LVksbvksesfVªd lehdj.k ds vuqlkj çfrfØ;k ugha gksrh
gSA bl çdkj mijksDr lehdj.k esa nks ls rhu ckj Cu

2
O dk Hkkj mRiUu gksrk

gSA ;g ekuk tkrk gS fd 'kdZjk v.kq dk fo[kaMu gksrk gS tks dkcksZfuy lewg
ls 'kq: gksrk gS vkSj vkxs c<+rk gSA bl çdkj çfrfØ;k'khy esa VqdM+s mRiUu
gksrs gSa tks vfèkd deh ds fy, mÙkjnk;h gksrs gSaA lqØkst tSlh 'kdZjk ftlesa
dkcksZfuy ugha gksrk gS fo[kaMu ugha gksrk vkSj bl çdkj de ugha gksrh gSaA

(Barfoed’s Reagent) vfHkdeZd esa ,flfVd
vEy esa di ,lhVsV gksrk gSA vfHkdeZd ds mcyrs foy;u esa 'kdZjk  ds
foy;u dks cwanksa esa tksM+k tkrk gS vkSj mcyrs tkjh j[kk tkrk gS æo dh lrg
ij Cu

2
O dk gYdk yky vo{ksi mRiUu gksrk gSA

fMlSdjkbM bl ijh{k.k dk tokc ugha nsrs gSaA

6. (Formation of Cyanohydrins) os gkbMªkstu
lk;ukbM ds lkFk çfrfØ;k djrs gSa tks lkbuksgkbfMu cukrs gSaA

lkbuksgkbMªhu dk gkbMªksfyfll vkSj blh vEy dh deh ,d eksukslSdjkbM
dkcZu J̀a[kyk dh ç—fr ds ckjs esa ,d ladsr nsrk gSA
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Åij ls ;g Li"V gS fd Xywdkst esa dkcZu ijek.kqvksa dh ,d lhèkh J̀a[kyk
gksrh gS] tcfd ÝqDVksl esa Ng dkcZu ijek.kq J̀a[kyk dh fLFkfr 2 gksrh gSA

7. (Formation of Oximes) eksukslSdjkbM v‚fDlEl
cukus ds fy, gkbMªksDlhykekbu ds lkFk çfrfØ;k djrs gSaA

8. (Formation of Osazones) eksukslsdjkbM  inkFkZ
Qsfuy&gkbMªkthu ds lkFk çfrfØ;k djrk gS ysfdu dkjd ls vfèkd xeZ
gksus ij ;s MkbfQukbygkbMªktksu uked vkslkbZtksu cukrs gSaA fQ'kj us ik;k
fd vfHkdeZd ds rhu lerqY; iz;qDr gksrs gSa vkSj mRikn esa dsoy nks
QsfuygkbMªktkbu vo'ks"k gksrs gSaA Xywdkst ds lkFk çfrfØ;k esa fQ'kj vyx
Xywdkst QsfuygkbMªktksu ¼II½vkSj ;g eku fy;k x;k fd ;g QsfuygkbMªkftu
}kjk C

2
 ij çfrfØ;k esa v‚Dlh—r gksrk gS tks Lo;a ,fufyu vkSj veksfu;k

ls de gks tkrk gSA Xyqdkslksu dk QsfuygkbMªktksu ¼iii½ bl izdkj mRikfnr
gqvk vfHkdkjd QsfuygkbMªkthu ds lkFk çfrfØ;k djds Xywdkslkstksu dk
mRiknu djrk gSA



dkcksZgkbMªsV olk] rsy vkSj
viektZd

Lo&vfèkxe 111

ikB~; lkexzh

blh çdkj dh çfrfØ;k esa ÝDVkst Qydksa {ks= cukrk gS] tks Xywdkslktksu ds
leku gksrk gSA

Xywdkst rFkk ÝqDVksl ds leku vkslktksu ds fuekZ.k ls  fl) gksrk gS fd buesa
C

1 
rFkk C

2
 ds foU;kl esa gh fHkUurk gSA

fQ'kj dk çfrfØ;k ds lacaèk esa fopkj rc lafnXèk gks x;k tc ;g Kkr gks
x;k fd ;g dsoy QsfuygkbMªkthu esa v‚Dlhdj.k dkjd ds :i esa O;ogkj djus
dh ,dek= çfrfØ;k Fkh tcfd vU; çfrfØ;kvksa esa ;g dke djus okys 'kfDr'kkyh
dkjd dh rjg O;ogkj djrk FkkA blds vykok] vxj fQ'kj dk ra= lgh Fkk rks
vU; &CHOH lewgksa dk v‚Dlhdj.k D;ksa ugha gqvk\
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ohxSaM us 1940 esa vksttksu xBu ds fy, ,d oSdfYid ra= fn;k tks vfèkd
mfpr fn[kkbZ fn;kA muds vuqlkj vksletksu xBu vesMksjh iquoZ~;oLFkk ds ekè;e
ls gqvk FkkA 'ksE;kfdu us 1965 esa vksLtksu ds xBu ds fy, fuEufyf[kr ra= dk
çLrko j[kkA

Xywdkst ds lkFk çfrfØ;k ¼  'kdZjk vo'ks"k gS½]

ÝqDVkst ds lkFk çfrfØ;k&

oSxsaM fØ;kfofèk esa dksbZ Li"Vhdj.k ugha fn;k x;k gS fd dsoy igys nks
dkcZu ijek.kq D;ksa 'kkfey Fks vkSj çfrfØ;k dkcZu J̀a[kyk esa vkxs ugha c<+hA fQ'kj
vkSj fQ'kj ¼1944½ us lq>ko fn;k fd vks,ltksu fLFkj gks x;k gS vkSj vkxs dh
çfrfØ;k #d tkrh gSA bl dh iqf"V L esLVj }kjk 1955 esa dh xbZ gSA
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vksletksu ihys fØLVyh; Bksl gksrs gSa vkSj 'kdZjk dks of.kZr djus ds fy,
mi;ksx fd;k tkrk gSA gkyk¡fd vks'kktksu dks vkslksfVªvktksy esa ifjofrZr djds
'kdZjk dks csgrj <ax ls igpkuk tk ldrk gS] ftlesa rhoz xyukad gksrk gSA

vkslktksu tc HCl ds lkFk gkbMªksykbTM fd;k tkrk gS rks Mkbdkjcksuhy
;kSfxd curk gSA

9. % [ykscjh Mh Ckzq;u ou ,dsULVhu iquoZ~;oLFkk ¼1890)] Bksl {kkj
?kksy ls xeZ gksus ds ckn] igys ihyk] fQj Hkwjk gksdj fQj ls fo"kkDr cuus dh
çfØ;k dks [kRe djsaAysfdu blds lkFk gh ,dy {kkj dh mifLFkfr esa Hkh
eksukslSdjkbM dk çfrorhZ lefoHkktu gksrk gSA mnkgj.k ds fy,] lksfM;e
gkbMªksDlkbM dh mifLFkfr esa Xywdkst dk iryk ?kksy D&Xywdkst] D&eSUukst
vkSj D–ÝDVkst feJ.k esa ifjofrZr gks tkrk gSA vxj eSudkst ;k ÝqDVksl
dk fØ;k {kkj ds lkFk fd;k tk, rks Hkh mlh ifj.kke dks çkIr fd;k tk
ldrk gSA
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;g iqufoZU;kl 1:2 bauksykbts'ku ds ekè;e ls gksrk gSA V‚ij ¼1951½ vkSj
vU; yksxksa us lq>ko fn;k gS fd nks leko;fodj.k fll (Cis)& vkSj Vªkal
(Trans)&Mk;ksy eè;orhZ gSa tks bl leko;ork ds ckjs esa crkrs gSaA

;g laHkor: bl leko;ork ds dkj.k gksrk gS] ÝqDVkst {kkjh; ekè;e esa
Qsgfyax] csusfMDV vkSj V‚yu ds vfHkdeZd esa deh ykrk gS] gkykafd blesa
,d&CHO lewg ugha gksrk gSA

10.  tc lkfUær gkbMªksDyksfjd vEy dks xeZ
fd;k tkrk gS rks Xywdkst rFkk ÝqDVkst nksuksa gh ykosfyd vEy esa ifjofrZr
gks tkrs gSaA ÝqDVkst ds fLFkfr esa csgrj mit gksrh gSA

Xywdkst gkbMªksDyksfjd vEy ds lkFk mipkj ij 5&gkbMª‚DlhesFkkby ¶;wj¶;wjy
Hkh cuk ldrk gSA

5&gkbMª‚fDlesFkkby ¶;wj¶;wjy vEy mipkj ij ykosfyd vEy dk mRiknu
djrk gS blfy, ;g laHkkouk gS fd yk,oqfyd vEy 5&gkbMª‚DlhesFkkby
¶;wj¶;wjy eè;orhZ ls curk gSA

11. gkbMªkstu DyksjkbM ;k lY¶;wfjd vEy dh
mifLFkfr es a ,lhVk su ds lkFk Xywdk st la?kfur 1,  2:  5-6-Mh
vkblksçksikbfyMsat&yqdksdksQsjkukst dk fuekZ.k djus ds fy, gksrk gSA

,slhVksu vkerkSj ij fudVorhZ dkcZu ijek.kq ij Cis-OH lewgksa ls la?kfVr
gksrk gS] ftlls 1]2:5]6&Mh&vkblksçksikbfyMsukst ds fuekZ.k ds fy, 5]6&dkcZu
ijek.kqvksa ij lyaXt Cis&gkbMªksfDly lewg dk fuekZ.k Qqjkukst esa cny
tkrk gSA
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1]2&blksçksikbfyMhu Xywdks¶;wjksukst ,flfVd vEy ds lkFk D&MsfjosfVo dks
gkbMªksykbt djds çkIr fd;k tk ldrk gSA

 [kehj ls Xywdkst vkSj ÝqDVkst bFksu‚y rd fdf.or fd, tkrs gSaA

-  }kjk ,d ,fyMkst
dks ,YMksgsDlkt esa ifjofrZr fd;k tk ldrk gSA mnkgj.k ds fy, ,YMksisaVksl
dks ,YMksgsDtksl esa ifjofrZr fd;k tk ldrk gSA

gkbMªkstu lk;ukbM ls ,YMksisaVkst çfrfØ;k O;Dr dh tkrh gS vkSj bl
çdkj çkIr lkbuksgkbMªhu Ba(OH)

2
 ds lkFk gkbMªksykbTM gksrk gSA gkbMªksykbTM

mRikn dks Nkudj lY¶;wfjd vEy ds lkFk vEyh—r fd;k tkrk gS bl
Nkuus dh izfdz;k ls i‚yhgkbMª‚Dlh vEy izkIr gksrk gS ftlesa ewy “kdZjk dh
rqyuk esa ,d vkSj dkcZu ijek.kq gksrk gSA

ySDVksu & ds vEy dks çkIr djus ds fy, ?kksy dks ok"ihÑr fd;k tkrk
gS ftlls ?kksy lw[k tkrk gS vkSj ySDVksu dks vEy ds feJ.k esa lksfM;e
feJ.k }kjk de fd;k tkrk gS ftlls ] ,YMksl dh vxyh mPp ek=k çkIr
gksrh gSA
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lS)kafrd :i ls] nks lkbuksgkbMªhu cu ldrs gSa] tks varr% nks le') 'kdZjk
dk mRiknu djrs gSaA  ijarq O;ogkj esa ,d lkbuksgkbMªhu nwljs :i esa cgqr
de ek=k esa ik;k tkrk gSAbl çdkj vafre mRikn eq[; :i ls ,d çdkj
dk gsDlkst gS] ftlds cgqr de va'k gSaA gkykafd] 'kq) mRikn çkIr djus ds
fy, nks ,fielZ dks vyx fd;k tkrk gSA

a  

mPprj ,YMkst dks fuEu ,YMkst esa ifjofrZr djus ds fy, fuEu fofèk;ksa dk
ç;ksx fd;k tkrk gSA

(i)  (Wohl's Method) % ¼1893½ dh fofèk esa ,sYMkst dks
vius vkDlhdj.k esa ifjofrZr dj fy;k tkrk gS vkSj ckn esa mls ,flfVd
,UgkbMªkbM ls xeZ fd;k tkrk gSAbl çdkj v‚Dlhe futZfyr V‚lh;kuks
;kSfxd gksrk gS vkSj gkbMª‚fDly lewg ,flfVysVsM gksrs gSaA ,flfVysVsM
,fyMksfuflM ukbVªhy dk veksfu;kdy flYoj ukbVªsV ls mipkj fd;k tkrk
gS tks gkbMªksykbt vkSj gkbMªkstu lk;ukbM ds v.kq dks ,YMksisaVksl çnku
djrk gSA
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tsEIysu ¼1917½ us veksfu;kd flYoj ukbVªsV ds LFkku ij DyksjksQ‚eZ esa
lksfM;e feFkkbysV ds ,d foy;u dk mi;ksx fd;k vkSj mRikn dks 60&70
rd c<+k fn;kA

(ii) (Ruff's Method)  bl fofèk esa ,YMksl dk vkDlhdj.k
,sYMksfud vEy rFkk dSfYl;e yo.k ls gksrk gSA QsUVu ds vfHkdeZd ds lkFk
dSfYl;e ds yo.k ds vfHkfdz;k ls ,d ,YMksl ;qDr ,YMksl fn;k tkrk gS
ftlesa ,d dkcZu ijek.kq gksrk gSA

(iii) (Weerman's Reaction)  ¼1938½es ohjeSu dh
çfrfØ;k dk mi;ksx djrs gq, gSoFkZ vkSj vU; us ,YMksl ds vorj.k dks vakxs
c<k;kA ohjeSu dh çfrfØ;k esa &gkbMªksfDl ;k &esFk‚Dlh vekbM dks
lksfM;e gkbiksDyksjkbV }kjk laHkor% 'kdZjk dks vEy esa ifjofrrZ fd;k tkrk
gS]vkSj blds ,ekbM dks u"V fd;k tk ldrk gS] tks uhps fn;k x;k gS%

 tc vYMkst dks vkslktksu esa ifjofrZr
fd;k tkrk gS rks ;g gkbMªksykbTM dk mi;ksx dj vkslksu dh izkfIr fy,
gkbMªksDyksfjd vEy cukrk gSA v‚lksu ds ,YMhgkbM lewg dks de djus ij
–CH

2
OH dks ojh;rk esa > C = 0 dks de djrk gS ] fdVkst lewg dh dqN

dkcZu Jà[kyk nh xbZ gSA
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dhVkst dks i‚yhgkbMª‚Dlh ,YdksgkWy
ds fy, de fd;k tkrk gS] ftls ckn esa ,d eksuksdkjc‚fDtfyd vEy mRiUu
djus ds fy, vkDlh—r fd;k tkrk gS vkSj tc ySDVksu izkIr djus ds fy,
vEy dks yo.k ds feJ.k ds lkFk xeZ fd;k tkrk gS rks ;g mlh dkcZu
J̀a[kyk okys ,YMksl esa ifjofrZr gks tkrk gSA

 
 vkSj

  

lS)kafrd :i ls] ÝqDVkst esa deh ls nks vkblksesfjd ,YdksgkWy dh izkfIr
gksrh gS ijarq O;ogkj esa ;s ,d nwljs ls izcy gksrs gSaA

  vkSj 

vkxs] J̀a[kyk ds nksuksa Nksj ij bu ,YdksgkWy ds v‚Dlhdj.k ls vyx&vyx
ek=k esa pkj eksuksdkjc‚fDlfyd vEy dk fuekZ.k gksrk gS A

ewy milxZ d ;k l dk ç;ksx nf{k.kh vkorZ ;k okekorhZ ç—fr ds inkFkksaZ dks bafxr
djus ds fy, fd;k tkrk FkkA ijarq mudk er Fkk fd izpfyr jklk;fud lacaèk ek=
?kw.kZu dh fn'kk crkus ds ctk; :f<+oknh lacaèkksa dks bafxr djus ds fy, d vkSj l dk
mi;ksx djuk T;knk egRoiw.kZ gSA blfy, d ;k l ds lkFk dks"Bdksa esa fpà (+) dk
ç;ksx rFkk nf{k.kh vkorZ ?kw.kZu dks fu:fir djus ds fy, ¼&½ dk ç;ksx fd;k tkrk
FkkA

bl çdkj d&Xywdkst ds fdlh Hkh O;qRiUu] tSls Xywdksfud vEy Xywdkst
QsfuygkbMªkstksu vkfn] lHkh dks muds izdk'kh; ?kw.kZu ds ckotwn ÝqDVkst dks
d&Xywdkst ls çkIr fd;k tk ldrk gS] ftls d ls lacafèkr ekuk tkrk FkkA pwafd
ÝqDVkst dks Hkh d&Xywdkst ls çkIr fd;k tk ldrk gS] ftls d&lhjht ls lacafèkr
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ekuk tkrk Fkk vkSj bls ¼&½ ÝqDVkst ds :i esa ukfer fd;k x;k Fkk] tks fd okekorhZ
dks n'kkZrk gS] tgka d vkSj l, D vkSj L esa ifjofrZr gks x;kA

çR;sd ,YMksl d LFkku ij LoSfPNr ekud ds :i esa mi;ksx djus ds fy,
fQ'kj dh fofèk dqN LFkkuksa ij vLi"V ikbZ xbZA bl çdkj D&vjsfcuksl dks eSuksfud
vEy esa ifjofrZr fd;k tk ldrk gS vkSj blfy, ;g D& eSuksfud vEy gksxk
ysfdu ;g vEy L&eSuksuksl ls Hkh çkIr fd;k tk ldrk gS vkSj blfy, L&eSuksfud
vEy dk mi;ksx fd;k tkuk pkfg,A

1906 esa jkslkuksQ us lq>ko fn;k fd ;fn fXyljfYMgkbM esa dsoy ,d
vlefer dkcZu ijek.kq dk ç;ksx fd;k x;k rks foU;kl çnku djus dh ,d
larks"ktud fofèk fodflr dh tk ldrh gSA mUgksaus ;g Hkh lq>ko fn;k fd
MsDlVªkVsVjh fXyljksVsVjh dks I vkSj nf{k.kh vkorZ ?kw.kZu  Q‚eZ II ds :i esa f}foeku
ds ç{ksi lw=ksa esa fy[kk tkuk pkfg,A

lery lw= esa {kSfrt js[kk] lery ds Åij ds lewgksa vkSj dkxt ds ry ds
uhps dh yEcor js[kkvksa dks fufnZ"V djrh gS rFkk ,d fcUnq ij vlefer dkcZu
ijek.kq dk çfrfufèkRo djrh gS] tgka ij js[kk viuh lhekadu dks ikj djrh gSA dksbZ
Hkh ;kSfxd ftls ;k rks D&fXyljkfYMgkbM ls ifjofrZr ;k çkIr fd;k tk ldrk
gS] D Jà[kyk ls lacafèkr gksxk vkSj blh rjg dksbZ Hkh ;kSfxd tks L&fXyljkfYMgkbM
ls çkIr ;k ifjofrZr fd;k tk ldrk gS] og J̀a[kyk dk gksxkA ,d ls vfèkd
vlefer dkcZu ijek.kq okys v.kqvksa ds foU;kl lacaèk dks r; djus esa] fXyljkfYMgkbM
ds vlefer dkcZu ijek.kq dks lcls uhps vkSj ckdh v.kq blds Åij cus gSA os lHkh
;kSfxd ftuds lery lw= &OH lewg esa fXylj,fYMgkbM ds vlefer dkcZu v.kq
ds nk;ha vksj cus gksrs gSa] os J̀a[kyk esa vkrs gSa vkSj ftu ;kSfxdksa esa OH&ck;ha vksj
[khapk tkrk gS os L J̀a[kyk ry dk fuekZ.k djrs gSaA
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eqDr voLFkk esa Xywdkst ehBs Qyksa esa gksrk gS vkSj fo'ks"k :i ls vaxwj esa (20 – 30%)
gksrk gS vkSj blfy, bldk uke vaxwj dh 'kDdj gSA
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la;qDr voLFkk esa ;g MkbZ& vkSj i‚yhlSdjkbM esa ekStwn gSA ekYVksl] 'kdZjk
vkSj lsY;qykst iwjh rjg ls Xywdkst bdkb;ksa ls fufeZr gksrs gSaA ;g fofHkUu
XykbdkslkbM~l esa Hkh ekStwn gS tSls ,feXMkfyu1 vkSj lSfyflu2A ;g yxkrkj jDr
esa  ¼0.1% rd½ vkSj i'kqvksa ds ew= esa Hkh ekStwn gksrk gS vkSj eèkqesg ds O;fDr;ksa esa
phuh dh ek=k 3 ls 10 çfr'kr rd vfèkd gks ldrh gSA

¼1½ dbZ ns'kksa esa ruq lY¶;wfjd ¼;k gkbMªksDyksfjd½ vEy ds lkFk 'kdZjk ¼eDdk
'kdZjk] vkyw dk 'kdZjk½ ds gkbMªksfyfll }kjk Xywdkst vkS|ksfxd :i ls çkIr
fd;k tkrk gSA

    'kdZjk    Xywdkst

'kdZjk dk ,d ruq ?kksy gkbMªksykbfll iwjk gksus rd ruq vEy ds lkFk mckyk
tkrk gS vEy dh vfèkdrk pkd ls vkSj Xywdkst ;qDr Nkyksa dks i'kq pkjdksy
ls csvlj dj nh tkrh gSA tc Xywdkst fØLVyh; :i esa çkIr gksrk gS] rc
?kksy dks fuokZr esa dsafær vkSj okf"ir dj fn;k tkrk gSA 'kdZjk ls çkIr
Xywdkst dk mi;ksx [kk| inkFkZ ds :i esa vkSj vkS"kèkh; mi;ksx ds fy, fd;k
tkrk gSA

¼2½ lsY;qykst ds gkbMªksfyfll }kjk cM+s iSekus ij Xywdkst Hkh çkIr fd;k tkrk
gS ftlesa lkekU; lw= (C
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 Hkh gksrk gS] tgka 'kdZjk x dh es rqyuk

x ls cM+k gksrk gSA pwjk] ,d lsY;qyksfld lkexzh] ty esa lY¶;wfjd vEy ds
3 Hkkxksa ls 1 Hkkx ikuh esa fHkxks;k tkrk gSA fQj bls iryk vkSj gkbMªksykbTM
fd;k tkrk gS vU; fofuekZ.k fooj.k 'kdZjk lkexzh ds ekeys esa leku gSaA
lsY;qyksfld ls çkIr Xywdkst lkexzh dks vkS|ksfxd mi;ksx ds fy, j[kk
tkrk gSA

 ;g xUuk&'kdZjk dh rqyuk esa ,d jaxghu fØLVyh; Bksl vkSj de
ehBk gksrk gSA blesa 146°C, m.p gksrk gSA ;g ty esa vklkuh ls ?kqyu'khy gS
ftlls ;g ,d fØLVyh; ds :i esa eksuksgkbMªsV vyx gks tkrk gSA ;g ,Ydksgy
esa cgqr de ?kqyu'khy gS vkSj bZFkj esa yxHkx v?kqyu'khy gSA ;g fuiq.krk vkSj
mRifjorZu dks n'kkZrk gSA

 bldh jklk;fud çfrfØ;kvksa dk o.kZu eksukslSdjkbM dh
lkekU; çfrfØ;kvksa ds varxZr fd;k x;k gSA

 bldk ç;ksx fUkEu :iks esa fd;k tkrk gS&

¼1½ jksfx;ksa vkSj c<+rs f'k'kqvksa ;k detksj O;fDr;ksa ds fy, Hkkstu ds :i esaA

¼2½ feBkbZ] dSaMh] flji vkSj dUQsD'kujh rS;kj djus ds :i esaA

¼3½ ch;j vkSj okbu dh cukus ds fy,A

¼4½ fXylj‚y rS;kj djus esaA
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¼5½ vkS|ksfxd :i ls foVkfeu C cukus esaA

¼6½ niZ.k vkSj oSV&jaxkbZ dh flYofjax de djus okys dkjd ds :i esa

¼7½ jDr esa de Xywdkst lkexzh okys jksfx;ksa dks ,d var%f'kjk batsD'ku ds :i
esaA

¼1½ tc bUgsa fdlh 'kq"d ij[kuyh esa xeZ fd;k tkrk gS rks bldk jax fi?kydj
Hkwjk gks tkrk gS vkSj var esa dkyk gks tkrk gS vkSj blls tyh gqbZ 'kDdj dh
fof'k"V xaèk vkrh gSA

¼2½ de lkUnz lY¶;wfjd vEy ls xje gksus ij Xywdkst esa dkcZu tyus ls cp
tkrk gSA

¼3½ tc ,d ij[kuyh esa FkksM+k&lk x~ywdkst iryk dkfLVd lksMk ?kksy ds lkFk
mckyk tkrk gS rks og igys ihyk vkSj fQj Hkwjk gks tkrk gS-

¼4½ eksfy'k dk ijh{k.k % VsLV Vîwc esa ,YdksgkWy ds feJ.k dks Xywdkst ds 2
feyhyhVj ?kksy esa ,d cwan ;k nks cwan feyk,aA vc ijh{k.k Vîwc ds fdukjs 1
feyhyhVj dsafær lY¶;wfjd vEy dks vklkuh ls tksM+sa nks æoksa ds feyus ij
cSaxuh oy; fufeZr gksrh gSA ¼ijh{k.k dkcksZgkbMªsV ds fy, ,d lkekU; ijh{k.k
gSA½

¼5½ flYoj niZ.k ijh{k.k % ,d VsLV Vîwc esa Xywdkst vkSj veksfud flYoj ukbVªsV
dk feJ.k ikuh ds ?kksy esa j[kk tkrk gS ij[kuyh dh vkarfjd nhokjksa ij
flYoj dk niZ.k curk gSA

¼6½ Qgfyax dk feJ.k ijh{k.k % ,d VsLVVîwc esa FkksM+k Xywdkst ds lkFk xeZ
Qsfyax dk feJ.k D;wijl v‚DlkbM dk yky vo{ksi fufeZr gksrk gS

¼7½ vksletksu dk fuekZ.k QsfuygkbMªktkbu dh leku ek=k ds feJ.k ds 5
feyhyhVj rd vkSj ,flfVd vEy 20% Xywdkst feJ.k ds 5 ls 7 feyhyhVj
tksM+rs gSa 15 ls 20 feuV rd ty esa feJ.k ;qDr ijh{k.k&ufydk j[ksa
Xywdkslktksu dk ihyk vo{ksi fufeZr gksrk gSA

ge rhu Hkkxksa esa Xywdkst dh lajpuk dk vè;;u djsaxs]

(a) [kqyh J̀a[kyk lajpuk]

(b) Xywdkst dh foU;kl lajpuk

(c) pØh; lajpuk

(a)

¼1½ ekSfyd fo'ys"k.k rFkk vkf.od Hkkj fuèkkZj.k ds ifj.kkeLo:i blds vkf.od

lw=  gSaA

¼2½ Xywdkst gkbMªkstu lk;ukbM ds lkFk çfrfØ;k djrk gS ftlls lkbuksgkbfMu
curk gS vkSj gkbMª‚Dlhykekbu ds lkFk v‚Dlhe gksrk gS bl çdkj ;g
dkcksZfuy lewg dh mifLFkfr n'kkZrh gSA
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¼3½ czksfeu ty ds lkFk v‚Dlhdj.k ij Xywdkst Xywdksfud vEy ¼eksuksdkcksZfDtfyd
vEy ½ nsrk gS ftlesa dkcZu ijek.kqvksa dh leku la[;k gksrh gS] blfy, ;g
,d ,fYMgkbM ;kSfxd gksuk pkfg,A dkcZu J̀a[kyk ds ,d Nksj ij  ,d&la;kstd
gksus okyk&CHO lewg gksuk pkfg,-

¼4½ tc gkbMªksfMd vEy dks yacs le; rd xeZ fd;k tkrk  gS rks n-gSDlsu dk
fuekZ.k gksrk gSA blls irk pyrk gS fd Xywdkst esa Ng dkcZu ijek.kqvksa dh
lhèkh J̀a[kyk gksrh gSA bl rF; dh Hkh iqf"V dh tkrh gS fd tc Xywdkst
lkbukbfMªu gkbMªksykbt fd;k tkrk gS vkSj mRikfnr HI vEy ds lkFk deh
ij n&gsIVsuksbd vEy nsrk gSA

¼5½ ,flfVys'ku ij blls isUVk&,flVkby O;qRiUu fudyrk gS tks fd v.kq esa
ikap&OH lewg dh mifLFkfr n'kkZrk gSA Xywdkst dh fLFkj voLFkk esa gksus ds
dkj.k bu ikap gkbZMªksfDly lewgksa dks fofHkUu dkcZu v.kqvksa ls tksM+k tkuk
pkfg,A

¼6½ ukbfVªd vEy ds lkFk Xywdkst ds v‚Dlhdj.k ls Mkbdkjc‚fDtfyd vEy
¼XY;qdkfjd vEy ½ mRiUUk gksrh gSA buesa ls ,d &COOH lewg ,fYMgkbM
lewg ls vk;k gksxk vkSj nwljk dkcksZfDtfyd xzqi v.kq esa mifLFkr ,d
çkFkfed ,Ydksgy lewg ds v‚Dlhdj.k dk ifj.kke gksxkA

bl çdkj Xywdkst ds v.kq dk ,d ,fYMgkbM lewg] ,d çkFkfed ,Ydksgy
okyk lewg rFkk 5 gkbMª‚fDly lewg gksrk gSA dkcZu ds pqFkZQydh;
mil;kstdrk dks è;ku esa j[krs gq, cs;j us lu~ 1870 esa fuEu [kqyh 'kà[kyk
dk fuekZ.k fd;k FkkA

(b)

Xywdkst dh [kqyh Jà[kyk lajpuk esa pkj vlefer dkcZu ijek.kq ¼dkcZu v.kqvksa 2]
3] 4 vkSj 5½ gksrs gSa vkSj blfy, lksyg laHko f=foe jlk;u dk çfrfufèkRo djrs
gSa ftuesa ls dsoy ,d gh foU;kl Xywdkst dks n'kkZrk gSA ;s lHkh tkurs gSa vkSj muds
lajpuk LFkkfir fd;k x;k gSa

Xywdkst ds f=foe jlk;u vFkok bldh lajpuk ds vè;;u ls dkcZu v.kqvksa
2] 3] 4] 4 rFkk 5 ij&H rFkk&OH lewgksa dh Xywdkst dh O;oLFkk fuèkkZfjr dh tkrh
gSA vxys i"̀B ij dkcZu ijek.kqvksa esa foU;klu dh LFkkiuk ds fy, jklk;fud
çfrfØ;kvksa dk ,d Øe fn;k x;k gSA
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D& vjsfcuksl (XX)] Kkr foU;kl dk vyMksl fdfy;kuh ds la'ys"k.k }kjk
J̀a[kyk foLrkj esa Xywdkst vkSj ekuuksl dk feJ.k gksrk gSA Li"V :i ls os dsoy
dkcZu C – 2 esa foU;kl esa fHkUu gksuk pkfg, bl çdkj Xywdkst esa C – 3,
C – 5 vkSj C – 5 dk foU;kl D&vjsfcuksl ds lerqY; gksrk gS C – 2  ekuukst rFkk
Xywdkst ij bldh lajpuk dk fu.kZ; djus ds fy, izR;sd dks nks gsIVksl fn, tkrs
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gSaA v‚Dlhdj.k ds vkèkkj ij Xywdkst ls çkIr f}{kkjdh; vEy ftuesa ls ,d
çdkf'kr lfØ; gS vkSj nwljk eslks fuf"Ø; gSA blds foijhr eSuuksl ls çkIr gsIVksl
ls nksuksa esa çdkf'kd :i ls lfØ; nks vEyksa dk fuekZ.k gksrk gSA

mijksDr pj.kksa ds vuqØe ls ladsr feyrk gS fd f}{kkjdh; vEy (XXVII)
eslks ;k fuf"Ø; gS D;ksafd blesa lefefr lery gS ;g dsoy gsIVksl  (XXVIII)
ds v‚Dlhdj.k }kjk çkIr fd;k tk ldrk Fkk tks cnys esa dsoy fdykuh ds la'ys"k.k
}kjk gsDlkst (XXI) ls rS;kj fd;k tk ldrk FkkA blfy, Xywdkst esa lajpuk
(XXI) ds Åij foU;kl gksuk pkfg,A ;g ekuuksl dk vU; foU;kl (XXII) n'kkZrk
gSA

(c)

ck;s;j }kjk nh xbZ Xywdkst dh eqDr Jà[kykc) lajpuk vfèkdka'k xq.kksa ds fy,
ftEesnkj gks ldrh gS] ysfdu ;g fuEufyf[kr ds ckjs esa le>kus esa foQy jgh gSA

¼1½ ,d ,YMhgkbM lewg ds lkFk] Xywdkst] f'kQ (Schiff) ds vfHkdeZd ds xqykch
jax dks Lohdkj ugha djrk gSA

¼2½ ;g lksfM;e ckbZlYQkbV vkSj veksfu;k ds lkFk vU; mRiknksa dks ugha mRiUu
djrk gSA tks ,fYMgkbM ds fof'k"V xq.k gSaA

¼3½ lkekU; Xywdkst isaVkflVsV  gkbMª‚fDly vekbu ds lkFk çfrfØ;k ugha djrk
gS ftlls eqDr ,fYMgkbM lewg dh vuqifLFkfr fn[kkbZ nsrh gSA

¼4½ Xywdkst nks LVhfj;ksvkblksesfjd :iksa esa ekStwn gS ftUgsa iF̀kd fd;k x;k gSA
,d :i & BaMk bFksu‚y ls Xywdkst fØLVyhdj.k }kjk çkIr fd;k tkrk
gS vkSj nwljk :i] – fØLVyhdj.k :i ls xeZ ikbjhMhu }kjk çkIr fd;k
tkrk gSA

¼5½ Xywdkst ds çR;sd – vkSj – :i XyksckjksVs'ku dks n'kkZrs gSa fof'k"V :i dk
?kw.kZu vkSj Lo:i dk gksrk gS] j[kus ij feJ.k ,d larqyu ewY; çkIr djrs
gSaA

  D    Xywdkst   D    Xywdkst larqyu feJ.k  

(sp. ?kw.kZu + +110 °½ (sp. ?kw.kZu + +52-7 °½ (sp. ?kw.kZu + +19-7°½

¼6½ fQ”kj ¼1893½ us [kkst fd;k fd tc Xywdkst dks lw[ks gkbMªkstu DyksjkbM dh
mifLFkfr esa feFkkby ,Ydksgy ds lkFk mcyk x;k rks feFkkby XywdkslkbM
çkIr gqvkA 1984 esa bZdsULVhu dh blh çfrfØ;k ls nwljs vkblksej dks vyx
fd;k x;k FkkA bu nks vkblkselZ us vksletksu dk fuekZ.k ugha fd;kA bu
XywdkslkbM~l dks ty ls gkbMªksykbTM ugha fd;k tk ldrk FkkA ysfdu
muds gkbMªksfyfll ds fy, ruq vEy dh vko';drk gksrh gS mUgksaus Qsgyhax
ds feJ.k dks de ugha fd;k vkSj HCN vkSj NH

2
OH ds lkFk çfrfØ;k ugha

dhA blls ;g irk pyk fd ml XywdkslkbM dk dksbZ Lora= –CHO lewg
ugha FkkA buesa ls ,d XywdkslkbM dks D&feFkkby XywdkslkbM  M.P,

165°C;sp dgk tkrk Fkk ?kw.kZu +150° vkSj nwljs  – D feFkkby XywdkslkbM
(m.p.107°C;sp) ?kw.kZu 33°C gSaA
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feFkkby ,Ydksgy dk dsoy ,d v.kq rFkk x~ywdkst dk ,d v.kq dk ;qfXer
(Combined) gksrk gS blfy, nwljs gkbMªkstu v.kq esa ty ds v.kqvksa ds
fujkdj.k ds fy, Xywdkst ds dqN vYdksgfyd lewg dk vkuk vko';d gS
ftlls vUr%vkf.od gsfe;y ,flVy fuekZ.k gksrk gS blls mRiUu pØh;
lajpuk ,fYMgkbM dkcZu vlefer dks ifjofrZr dj nsxh vkSj nks feFkkby
XywdkslkbM] ftUgsa feFkkby  XywdkslkbM vkSj feFkkbyXywdkslkbM dgk tkrk
gSA bl çdkj ds vkblkselZ dks oy; fuekZ.k ds dkj.k mRiUu gksus okys
vlefer dkcZu ds foU;kl esa fHkUurk gksrh gS] ftls ,ukselZ ds :i esa tkuk
tkrk gS dkcZu folaxfr dkcZu ds :i esa folaxfr;ksa ds vfLrRo ds fy,
ijek.kq ftEesnkj gSA pw¡fd ik¡p vkSj Ng oy; ds lnL; fLFkj gSa] blfy,
Vksysal us lq>ko fn;k Fkk fd bl çfrfØ;k ds vkèkkj ij ;g Xywdkst ds fy,
ikap lnL;h; oy; gSaA

   ¼7½ Xywdkst vkSj XywdkslkbM ds chp lekur% bZ-,Q- vkeZLVªkax ¼1903½ gkbMªkstu
feFkkby ––D– XywdkslkbM esa ,Utkbe ekYVsl ds mi;ksx ls cus ,d
iksyfjehVj Vîwc esa ik;k x;k fd Xywdkst esa vfèkd nqfuLrkj gksrk gSA nwljh
vksj ,atkbe befYlu }kjk gkbMªksykbTM gksus ij  &:i  esa de nqfuLrkj.k
ds lkFk Xywdkst dk mRiknu gksrk gSA

blfy, lk–'; ds vuqlkj] Xywdkst dh ek=k nks :iksa esa gksrh gS ––D–
Xywdkst vkSj ––D– Xywdkst dh ek=k tks ,d nwljs esa ifjofrZr gks tkrh gS
vkSj ftls mRifjorZu ds :i esa çdV gksrk gSA
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 mijksDr foU;kl  vkSj  ds D&Xywdkst dk :i nsrk gSA
gMlu dk fu;e gS fd D&lhjht esa ,d tksM+h 'kdZjk]&leko;ork ftles vfèkd
ek=k esa gkbMªkstu gksrk gS] ftlesa fd blls ck;ha vksj gkbMªkstu gksrk gS vkSj
ifj.kkeLo:i&leko;ork dh nk;ha vksj gkbMªkstu gksrk gSA bl ckr dh iqf"V 1913
esa ckslsu ds dk;Z ls gqbZ FkhA

Xywdkst dh ;g oy; lajpuk crkrh gS]

¼1½ nks feFkkby Xywd‚lkbM dk vfLrRo ¼Åij ns[ksa½A

¼2½ Mh&Xywdkst ds nks :iksa dk vfLrRo ¼Åij ns[ksa½A

¼3½ mRifjorZu dh ?kVuk ¼Åij ns[ksa½A

¼4½ f'kQ vfHkdeZd ds lkFk dksbZ xqykch jax ugha gksrk gS] pwafd ;gk dksbZ eqDr
,fYMgkbM lewg ugha gS] blfy, f'kQ ds vfHkdeZd dk xqykch jax Lohdkj ugha
djrk gSA ijarq gky esa ;g fn[kk;k x;k gS fd ,d fo'ks"k :i ls rS;kj vfHkdeZd
Xywdkst dh tkap djrk gSA ;g dsoy bruk gh bafxr djrk gS fd pkgs og fdruk
Hkh NksVk D;ksa u gks] dksbZ Hkh [kqyk J̀a[kyk :i oy;&:i ds lkFk larqyu esa gSA

¼5½ NaHSO
3
 vkSj NH

3
 ds lkFk dksbZ çfrfØ;k ugha gksrh gSA dksbZ eqDr

,fYMgkbM lewg ugha gS blfy, blds vfrfjDr ;kSfxd ugha curs gSaA ;s vfHkdeZd
detksj gksrs gSa rFkk ,fYMgkbM lewg dh mRifÙk ds fy, v‚DlkbM oy; esa foHkktu
ugha djrs  gSaA nwljh vksj gkbMªkstu lkbukbM] gkbMªksDlhysekbu] QsfuygkbMªkftu
vkSj vU; 'kfDr'kkyh v‚Dlhdj.k rFkk de djus okys dkjd oy; dks foHkkftr
djrs gSa vkSj bl çdkj rS;kj fd, x, ,fYMgkbd lewg ds lkFk çfrfØ;k esa Hkkx
ysrs gSaA

¼6½ Xywdkst isaVkflVsaV NH
2
OH ds lkFk çfrfØ;k ugha djrk  gSA Xywdkst

isaVkflVsaV eqDr ,fYMgkbfMd lewg dks iqu% mRiUu ugha djrk gS] Hkys gh v‚DlkbM
oy; dks gkbMª‚Dlhysekbu }kjk foHkkftr fd;k tk,A ;g rF; Xywdkst isaVkflVsaV
dh oy; lajpuk ls le>k tk ldrk gSA

 Vksysu ds lq>ko ij fd ikap v‚DlkbM oy; Lohdkj fd,
tkrs gSa] ysfdu Ng VqdM+s okys oy; esa ,d gh fLFkjrk gksrh gS vkSj rF;ksa dh O;k[;k
ikaph; oy; ds leku dj ldrk gSA
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 vkSj  us ¼1927½ esa Ng VqdM+s okyh oy; dh mifLFkfr dks
fuEukuqlkj LFkkfir fd;k tk ldrk gSA

Xywdkst dks feFkkby D&XywdkslkbM esa cny fn;k x;k vkSj bls feFkkby
lYQsV ds }kjk feFkkby VsVªkfeFkkby D&XywdkslkbM nsus ds fy, feFkkby lYQsV
}kjk feFkkby cuk;k x;k feFkkby VsVªkfeFkkby  D&XywdkslkbM ds HCl vkSj NHO

3

ds lkFk mlds ckn ds v‚Dlhdj.k ds gkbMªksfyfll us tkbyksf=feFkkbyv‚Dlh
XywVfjd vEy fn;kA tkbyksf=feFkkbyv‚Dlh XywVfjd vEy dh lajpuk fuEukuqlkj
çnf'kZr fd;k tk ldrk gSA

  VªkbesFkksDlh&XywVfjd vEy dk fuekZ.k Ng&lnL;ksa okys oy; dh mifLFkfr
dh vksj ladsr djrk gSA ;fn ik¡p&lnL;h; oy; mi;qZDr vuqØe çLrqr djrh  gS]
fofHkUu pj.kksa esa MkbesFkksDlhL;wfud vEy dk mRiknu fd;k gksxkA pwafd C&1
¼,syfMgkbfMd dkcZu ijek.kq½ oy; fuekZ.k esa 'kkfey gS] blfy, nwljs dkcZu ijek.kq
C–5 dks g‚oFkZ  dh vko';drk gSA 1929 esa D–Xywdkst dks fijku ds O;qRiUu ds :i
esa fn[kk;k tk ldrk gSA
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ikbjkukst esa D&Xywdkst lw= fy[krs le; fijku oy; dks dkxt ds lery
ij ys tk;k tkrk gSA nf{k.kkorZ fn'kk esa v‚Dlhtu ijek.kq ds vkxs C – 1 gS vkSj
blds ckn C – 2, C – 3, C – 4 vkSj C – 5 gSA "kV~dks.k ds dksuksa ij fLFkr dkcZu
ijek.kq fy[ks ugha x;s gSaA H vkSj OH lewg oy; ds lrg esa ledks.k ij foLrkfjr
js[kkvksa esa 'kkfey gks tkrs gSaA Åij dh rjQ tkus okyh js[kk lrg ls Åij gS vkSj
uhps dh oy; ds lrg ds uhps gSA lrg foU;kl lw= ds nkfgus vksj ij  –OH lewg
lHkh vlefer dkcZu vkSj H  ls uhps dh vksj C – 5 dks NksM+dj Åij dh vksj j[ks
tkrs gSa ftlesa H uhps dh vksj gksrk gS ¼;g ifjorZu v‚Dlhtu ds ekè;e ls C –
1 ls C – 5 esa 'kkfey gksus ds dkj.k mRiUu gksrk gSA½ –OH lewgksa ds fy, ck,a vksj
ij foU;kl lw= esa ;g mYVk gksrk gSA

(Furanose Structure)  fQ'kj us ,d la'kksèku fofèk }kjk
feFkkby XywdkslkbM rS;kj fd;kA mUgksaus esFksu‚y esa Xywdkst dks ?kksy fn;k vkSj
gkbMªksDyksfjd vEy feyk;k x;kA feJ.k 0°C ij j[kk x;k] tc feFkkby
XywdkslkbM dks ,d flji ds :i esa çkIr fd;k x;kA mlus bldk uke
feFkkby&XywdkslkbM j[kkA ckn esa bl flji esa ikap lnL; okys oy; esa feFkkby
XyqdkslkbM ikbZ xbZA g‚oFkZ fofèk }kjk oy; ds vkdkj ds fuèkkZj.k esa blus
MkbesFkksfDlLD;wfud vEy fn;k bl çdkj ik¡p&lnL;h; oy; dh mifLFkfr dk
ladsr gS g‚oFkZ us –'kdZjk ds fy, ,d Qju oy; dk çLrko j[kk tks gkykafd eqDr
:i esa vc rd i`Fkd ugha fd;k tk ldrk gS vkSj dsoy og XywdkslkbM~l ds :i
esa tkuk tkrk gSA



dkcksZgkbMªsV olk] rsy vkSj
viektZd

Lo&vfèkxe 129

ikB~; lkexzh

gkyk¡fd] ikbjukst :i dks lkekU; :i ekuk tkrk gS vkSj ;s ikbjkslkbM~l
gksrs gSa lkekU;r% ;s  XykbdkslkbM ds :i esa tkus tkrs gaSA ,Dl&js vè;;uksa us Hkh
iqf"V dh gS fd lkekU; 'kdZjk esa ik;jkukst lajpuk gksrh gSA Xywdkst ds ,Dl&js
fo'ys"k.k dh iqf"V dh gS fd gkbMª‚fDly lewg 1%2 esa fll (Cis) fLFkfr esa gSa
¼eSdMksukYM] 1950½A  – D

 gky gh esa fd;s x;s vè;;uksa ls irk pyk gS fd
XywdksihjkZukst vkSj  – D&XywdksihjkZukst vius LFkku ij –92° esa ifjorZu gksrk gSA
pwafd ,d vfèkd fLFkj vkblksej esa dbZ fo"kqorh; inkFkZ gksrs gSa] vr% bls  :i esa
vfèkd fLFkj jgus dh vis{kk dh tk ldrh gSA
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ÝqDVkst Qyksa esa çpqj ek=k esa ekStwn gksrk gS blfy, bls ÝwV 'kdZjk dgk tkrk gS
Xywdkst ds lkFk ;g 'kdZjk rFkk 'kgn esa Hkh ik;k tkrk gSA iksyhlSdjkbM buqfyu
¼ts#lyse] vkfVpksd vkSj Mkgfy;k vkfn dh Vîwc esa gksrk gS½ gkbMªksfyfll ij
dsoy D&ÝqDVksl nsrk gSA pw¡fd ;g y‚joksjksVsVjh gS blfy, bls y‚,oqykst ds uke
ls Hkh tkuk tkrk gSA

 ÝqDVkst ç;ksx'kkyk esa xUus ds gkbMªksfyfll }kjk çkIr fd;k tkrk
gSA

tyh; vi?kVu iwjk gksus rd phuh ds ?kksy dks ruq lY¶;wfjd vEy ds lkFk
mckyk tkrk gS pwus ds nwèk esa lY¶;wfjd vEy dh vfèkdrk dks mnklhu fd;k tkrk
gSA pwus dk FkksM+k vfèkd nwèk feyk;k tkrk gS tks Øe'k% Xywdkst rFkk ÝqDVkst dks
dSfY'k;e XywdkslSV rFkk dSfY'k;e ÝqDVksl esa cnyrk gS dSfY'k;e ÝwDVkslsV de
?kqyu'khy vo{ksi gksrk gS rFkk dSfYl;e XywdkslSV ds foy;u esa vyx gks tkrk gSA
dSfY'k;e QfDVfll dks ty esa mnklhu dj fuyfEcr fd;k tkrk gS ftlls gksdj
dkcZu MkbvkDlkbM ckgj vkrh gSA dkcZu Mkbv‚DlkbM dSfY'k;e ÝDVksl vkSj
dSfY'k;e dkcksZusV esa fo?kfVr djrk gSA

dSfY'k;e dkcksZusV dks Nkuk tkrk gS vkSj ;g ?kksy fuokZr esa dsafær gksrk gS
vkSj ÝkDVksl ds dqN fØLVyksa dks feykdj fØLVyh—r fd;k tkrk gSA

 tc bls ÝqDVksl ls gkbMªksykbTM fd;k tkrk gS rks buqfyu ds ruq
lY¶;wfjd vEy ds fuyacu dks mckydj  bls vkS|ksfxd :i ls rS;kj fd;k tkrk
gSA

lY¶;wfjd vEy ds vfrfjDr dSfY'k;e dkcksZusV ls mnklhu gks tkrk gS
ftlds ifj.kkeLo:i dSfY'k;e lYQsV mnklhu gks tkrk gSA bl çdkj çkIr
ÝqDVkst dks foy;u fuokZr esa ok"ihdj.k dj rFkk QDVksl ds dqN fØLVyksa }kjk
fØLVyh—r djds lkUnzhdj.k fd;k tkrk gSA

HkkSfrd xq.k ;g ,d lQsn fØLVyh; Bksl]  m.p. 102 – 105°C gS ;g ikuh esa
?kqyu'khy gS ysfdu ,YdksgkWy esa la;e ls ?kqyu'khy gS ftlls ;g jksafcd fØLVy
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esa fØLVYl curk gSA ;g lHkh 'kdZjk dk eèkqj :i gS vkSj bldk feJ.k ykoksjksVsVjh
gSA

Xywdkst dh rjg ÝqDVkst Hkh mRifjorZu dh ?kVuk dks n'kkZrk gSA rktk <ax
ls rS;kj fd;k x;k ?kksy fof'k"V ?kw.kZu 133° gksrk gS tks fd 92°C ds cjkcj eku
ij iM+rk gSA

jlk;u xq.k bldh jklk;fud çfrfØ;kvksa ij eksukslSdjkbM ds lkekU;
jklk;fud xq.kèkeksaZ esa fopkj fd;k x;kA [kaM 33.4

 dUQsD'kusjh esa eèkqj dkjd ds :i esa ÝDVkst dk mi;ksx fd;k tkrk gSA
D;ksafd bls vklkuh ls vkRelkr fd;k tkrk gS bldk ç;ksx eèkqj dkjd ds :i esa
Hkh fd;k tkrk gSA

¼1½ ;g Qsfyax feJ.k dks de dj ds flYoj niZ.k dk ijh{k.k djrk gSA

¼2½ ;g Xyqdkslktksu ds leku vkslktksu cukrh gSA

¼3½ ;g eksfy'k dk ijh{k.k nsrk gSA

bu ijh{k.kksa esa 1, 2 vkSj 3 ;g Xywdkst ds leku gSA

¼4½ gkbMªksDyksfjd ,flM esa iqulksZjtksu ds ?kksy dk feyh ls 2 feyh yhVj
rd] ÝqDVkst lyw'ku dh 5 cwansa Mkydj feJ.k dks mcky fy;k tkrk gSA ,d yky
;k Hkwjs jax ;k osx dk xBu ¼lsfyosu‚Q dk ijh{k.k½ fd;k tkrk gSA

¼5½ veksfu;e eksfyCMsV ds rktk rS;kj ?kksy vkSj Xysf'k;y ,flfVd vEy dh
dqN cwanksa ds lkFk xeZ gksus ij ÝqDVkst dk ?kksy gjs uhys jax ¼fiuksQ dk ijh{k.k½
iSnk djrk gSA

¼6½ ÝqDVkst dk ?kksy tc ,YdksgkWy &naphthol vkSj lkaæ gkbMªksDyksfjd
vEy ls xeZ fd;k tkrk gS rks cSaxuh jax ¼¶;wjQqjy VsLV½ curk gSA

4] 5] 6 ijh{k.kksa esa ;g Xywdkst ls fHkUu gksrk gSA

[kqyh J̀a[kyk lajpuk

1- fo'ys"k.k ls fuèkkZfjr vk.kfod lw= C
6
H

12
O

6 
gSA

2- ,flfVys'ku ij ÝDVksl isUVk&,flfVy O;qRiUu dh iSnkokj djrk gS tks v.kq
esa ikap OH lewgksa dh mifLFkfr n'kkZrk gS-pwafd ÝqDVkst vklkuh ls futZfyr
ugha gksrk] blfy, dkcZu ijek.kq ij ,d ls vfèkd vksg lewg ugha gks ldrsA

3- ÝqDVkst HCN ds lkFk çfrfØ;k djrk gS ,d lkbuks;fMªu dk fuekZ.k djrk
gS] vkSj ,d dkcksZfuy lewg ds vfLrRo dh vksj b'kkjk djrs gq, gkbMª‚fDlyekbu
ds lkFk v‚Dlhe ds :i esa curk gSA

4- tc ukbfVªd vEy ls v‚Dlhdj.k fd;k tkrk gS rks ;g VSVkfjd vkSj
Xykbdksfyd vEy dk feJ.k nsrk gSA ;s vEy ftuesa de ek=k esa dkcZu
ijek.kq gksrs gSa] bl ckr dk ladsr nsrs gSa fd ÝqDVkst dk dkcksZfuy lewg
dhVksfud gksuk pkfg,A
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5- tc gkbMªksykbM ,flM ds lkFk gkbMªksykbTM vkSj de gks tkrk gS rks
ÝqDVkst lk;uksgkbfMªu 2&feFkkby gsDlkuksbd vEy nsrk gSA blfy, dhVksfud
lewg dkcZu Jà[kyk dh fLFkfr 2 ij gksuk pkfg,A

6- lksfM;e feJ.k ds lkFk vip;u ij ÝqDVkst lksfcZVksy vkSj eSfuVksy dk
feJ.k nsrk gSA gkbMªksfMd vEy ds lkFk deh ij ;s 2&vk;ksMks&gsDlsu vkSj
n&gsDlsu dk feJ.k nsrk gSA bl çdkj irk pyrk gS fd ÝqDVkst esa Ng
dkcZu ijek.kqvksa dh ,d lhèkh J̀a[kyk gksrh gSA

mijksDr fu"d"kksaZ ds vkèkkj ij ÝqDVkst dh [kqyh J̀a[kyk lajpuk ds :i esa
fy[kk tk ldrk gSA

;g lajpuk iryk lksfM;e gkbMª‚DlkbM dh mifLFkfr esa ,lhVksu ds lkFk
fXyljkfYMgkbM ds la?kuu ls ÝqDVkst ds xBu }kjk lefFkZr gSA

(a)

ÝqDVkst ds v.kq esa rhu vlefer dkcZu ijek.kq gSa blfy, 8 vkblksesfjd :i laHko
gSaA blds foU;kl dks bl rF; ls LFkkfir fd;k tk ldrk gS fd ;g Xywdkst ds
leku vkslktksu dk :i gSA pwafd dsoy C &1 vkSj C &2 vkslktksu xBu esa 'kkfey
gSa] blfy, Xywdkst vkSj ÝqDVkst dk foU;kl C &3] C &4 vkSj C &5 esa leku gksuk
pkfg,A ;g tkurs gq, fd dhVksfud lewg fLFkfr 2 ij gS] foeku&foU;kl ÝqDVkst
dk lw= uhps fn;k x;k gSA
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(b)

ÝqDVkst dh [kqyh Jà[kyk lajpuk blds vfèkdka'k xq.kksa dh O;k[;k djrh gS ysfdu
;g fuEufyf[kr ds fy, ftEesnkj ugha gSA

(i) dkcksZfuy lewg ds ekStwn gksus ds ckotwn NaHSO3 ds lkFk dksbZ çfrfØ;k
ugha gSA

(ii) feFkkby ÝqDVkslkbM dk nks :iksa esa vfLrRo & & (D) & ÝDVkslkbM vkSj
 & (D) ÝDVkslkbM rFkk

(iii) ÝqDVkst }kjk çnf'kZr mRifjorZu dh ?kVukA ÝqDVkst ds nks :iksa ds rktk
rS;kj foy;uksa esa &133° vkSj &21° ds fof'k"V ?kqeko gSa vkSj ;g [kM+s gksus
ij &92° ds ,d larqyu ewY; rd igqaprk gSA

bu rF;ksa dh O;k[;k djus ds fy, ,d fjax lajpuk dks Xywdkst dh lk–';
}kjk ÝqDVkst dks lkSaik x;k gS] nks :iksa  & (D) ÝDVkst vkSj  & (D)
ÝDVkstA vke ÝqDVkst gS  & (D) ÝDVkstA

  Oky; ds vkdkj dks gSoFkZ fofèk ds rjhds ls fuèkkZfjr djus
esa] ik;k x;k fd ;g mRiknu D&vjsfu;ks VªkbesFkkstkbXoSfjd vEy ds :i esa
ik;k x;k gS fd ;g ,d 6 lnL;h; Oky; dk vfLrRo fl) djrk gSA
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bl çdkj eqDr ÝqDVkst Ng&lnL;h; ¼&v‚DlkbM½ fjax ds :i esa ekStwn
gSA gkykafd] lqØkst ;k vU; 'kdZjk esa ÝqDVkst bdkbZ gksrh gS] ;g ,d
ikapekadsnkj & v‚DlkbM½ Oky;  :i esa ekStwn gSA ;g lq>ko fn;k x;k gS
fd lqØkst dh gkbMªksfyfll ,d&v‚DlkbM Oky; ds lkFk ÝqDVkst dk
mRiknu djrh gS tks rc  &&v‚DlkbM fjax esa vklkuh ls cny tkrh gSA
g‚oFkZ ikbjksl vkSj ÝqDVkst ds fy, Qsjukst lajpuk,a uhps nh xbZ gSaA
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C

(i) Xywdkst dh oy; lajpuk ij ppkZ djrs le; d‚fUQxjs'ku r; djus esa gMlu
ds fu;e dk lanHkZ fn;k x;k gSA 1909 esa gMlu }kjk ,d vkuqHkfod fu;e  dk
çLrko fd;k x;k Fkk ftlesa dgk x;k Fkk fd Mh Ükà[kyk esa 'kDdj dh tksM+h
, ftlesa nf{k.kh vkorZ ?kw.kZu gksrk gS mlesa gkbMªkstu (H) gksrk gS tks c&1 ds
ckbZa vksj gksrk gS vkSj bls  ukfer fd;k tkrk gSA

,uksej] blds ifj.kkeLo:i nkbZa vksj  ijek.kq gksxkA bl çdkj ftl
“kdZjk esa  dk fof'k"V ?kw.kZu gksrk gS] mls &,uksej] ds :i esa ukfer fd;k
tk,xk vkSj nwljs dks $19-2° ds fof'k"V ?kw.kZu ds lkFk &,uksej dgk tk,xkA
'kDdj dh &J̀[kyk esa okek vkorZ ?kw.kZu gksrk gS] ;g  ,uksej] gS ftlesa mPprj
gaokbZdj.k gksrk gSA bl çdkj &20° ds fof'k"V ?kw.kZu okys ÝqDVkst &¼&½ ÝqDVkst
gksaxs vkSj &133° ds fof'k"V ?kw.kZu ds lkFk ,d & ,vksej gksxkA
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L& Ükà[kyk ds 'kdZjk esa mPp vkorZ ?kw.kZu okys dks &,uksej dgk tkrk gS
vkSj nwljs dks fUkEu vkorZ ?kw.kZu &,uksej dgk tkrk gSA

mi;qZDr fopkj&foe”kZ ls ;g irk pyrk gS fd D &'kdZjk ds nks vax L  -
J̀a[kyk ds lacafèkr 'kdZjk ds çorZd gSaA bl çdkj ,d  D   jatdrk dk foU;kl
& jatdrk ds foU;kl ds leku gSA

(ii) 1913 esa c‚'kdsu ds ç;ksxksa us gMlu ds vuqHkotU; 'kklu dks leFkZu fn;kA
c‚lsu us ik;k fd pØh; 1: 2 Xykbdksy ds fy, cksfjd vEy ds vfrfjDr ?kksy
dh pkydrk dks c<+krk gS vkSj ;g òf) lhl&Xykbdksy dh rqyuk esa vfèkd gS Vªkal
rd&A tc cksfjd vEy dks  & D & jatdrk ¼fll&Q‚eZ½ esa tksM+k tkrk gS] rks
pkydrk dk ewY; uhps fxjus yxrk gS] ysfdu blh rjg dh fLFkfr ds rgr  &
D& jatdrk ds fy, pkydrk c<+us yxrh gS ftls mRifjorZuA ds dkj.k le>k;k
tk ldrk gSA

(iii) :csj ¼1931½ us C&1 ij foU;kl r; djus ds fy, vk.kfod viorZu dk
mi;ksx fd;k] ftlesa ik;k x;k fd lkekU; rkSj ij] Vªkal&daikmaM ds fy, vk.kfod
viorZu lacafèkr Cis&;kSfxd dh rqyuk esa vfèkd FkkA & D-vyMksl esa bl
ekinaM dks ykxw djrs gq, mUgksaus ik;k fd &D&Xywdkst dk vk.kfod viorZu
&uksej dh rqyuk esa vfèkd FkkA

(iv) gMlu ds vyxko fu;e oSaV g‚Q ¼1894½ us bl èkkj.kk ij ,d fu;e fn;k fd
v.kq esa çR;sd fpjy dsaæ vk.kfod ?kw.kZu esa 'kfDr nsrk gS tks fd orZeku esa ekStwn
vU; fpjy dsaæksa ls Lora= gSA fu;e esa dgk x;k gS fd nks ;k nks ls vfèkd lfiZy
dsaæksa okys ifjlj esa v.kq dh dqy ?kw.khZ 'kfDr çR;sd lfiZy dsaæ dh ?kw.khZ 'kfDr;ksa
dk chtxf.krh; ;ksx gSA ¼;g èkkj.kk fpjy dsaæ nwj gksus ij gh dke djrk gSA½

(v) gMlu us bl voèkkj.kk dks ,yksM~l ds ,ukselZ esa  C&1 ds foU;kl dh leL;k
ij ykxw fd;kA mUgksaus vk.kfod ?kqeko dk nks Hkkxksa ls cuk gksus dk çfrfufèkRo fd;k
dkcZu C&1 ds VfeZuy lewg ¼ftls½ dgk tkrk gS vkSj v.kq ds 'ks"k Hkkx ¼ftls dgk
tkrk gS½ ds dkj.kA mUgksaus ik;k fd &,uksej ,d mPp ldkjkRed ?kw.kZu okyk
izfrfØ;k FkkA
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rks gekjs ikl gS%

,YMksl ds  & D &,uksej ¾  ds dkj.k vk.kfod ?kw.kZu

,yMhlh ds  & D&,uksej ¾ – A + B ds dkj.k vk.kfod ?kw.kZu

gMlu us fuEufyf[kr fu;e fn, tks & ,uksej ds fy, èkkj.k djus pkfg,A

 vk.kfod ?kqekoksa dk ;ksx {(+A + B) + (–A + B)} = 2B ,d fo'ks"k ldj ds
fy, ,d fujarj ewY; gksxk vkSj og çfrLFkkiu dh fo'ks"krkvksa ls Lora= gksxkA

;kSfxd ;k 𝑀𝑎

( )A B 

𝑀𝛽

(-A+B)

𝑀𝑎 + 𝑀𝛽

2B
dsoy ekewyh
cnykoD-Glucose OH  202 34 236

Methyl-Glucoside 𝑂𝐻𝐶3
 309 66 243

Ethyl-D-Glucoside 𝑂𝐶2𝐻5
 314 70 244

Propyl-Glucoside 𝑂𝐶3𝐻7
 313 78 245

( )ii  nks ,ukselZ  {(+A + B) – (–A + B)} = 2A  ds vk.kfod ?kqekoksa dk varj
R dk ,d fujarj ewY; fo'ks"krk gksxkA

;kSfxd ;k 𝑀𝑎

( )A B 
𝑀𝛽

(-A+B)
𝑀𝑎 − 𝑀𝛽

2A
D-Glucose OH  202  34  168
D-Galactose 𝑂𝐻  272  +95  177
Methyl-D-Glucoside 𝑂𝐻𝐶3

 309 66  373
Ethyl-D-Glucoside 𝑂𝐶2𝐻5

 314 70  384

fu;e II Bhd ls èkkj.k ugha djrk gS D;ksafd ,d fpjy dsaæ dk ;ksxnku
vklUu ijek.kq ds foU;kl esa ifjorZu ls çHkkfor gksrk gSA bu dfe;ksa ds ckotwn]
fu;e folaxfr XykbdkslkbM vkSj 'kdZjk dk irk yxkus esa mi;ksxh lkfcr gq, gSaA

gkykafd] & vkSj &,vksej ds foU;kl ds fy, etcwr lcwr &D Xywdkst
ds X&js vè;;u ls çkIr fd;k x;k gSA C &1 –D–Xywdkst ds d‚fUQxjs'ku dh
iqf"V NMR LisDVªksLdksih ¼¶;wjcxZ ,V vy] 1963½ }kjk dh xbZ gSA

(i) vkofèkd vEy dk mi;ksx djds v‚Dlhdj.kA goksjFk vkSj gLVZ ¼1927½ us 'kDdj
dh ikbjkst vkSj Qkjkukst lajpukvksa dh mifLFkfr ds fy, lcwr fn, FksA gMlu
¼1937] 1939½ us 'kdZjk esa oy; ds vkdkj dks fuèkkZfjr djus ds fy, vkofèkd vEy
v‚Dlhdj.k fofèk dk mi;ksx fd;kA

gMlu dk dk;Z bl rF; ij vkèkkfjr Fkk fd vkofèkd vEy 1]2&Xykbdksy
dks foHkkftr djrk gS vkSj vkofèkd vEy ds ,d v.kq dk mi;ksx vklUu ,Ydksgy
lewgksa ds çR;sd tksM+s ds fy, fd;k tkrk gSA
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le;&le; ij vEy vklUu v‚DlhMkbt lewg okys ;kSfxdksa dks foHkkftr
djrk gSA

bl çdkj eqDr vklUu gkbMª‚fDly lewg ;k v‚DlhMkbtscy lewg

 ;k ½ dh la[;k dk mi;ksx vkofèkd vEy vkSj

Q‚eZykfMgkbM vkSj Q‚feZd vEy ds xBu ls fd;k tk ldrk gSA

gMlu ¼1939½ us feFkkby&Mh&XywdkslkbM ¼,Dl,DlvkbZ½ v‚Dlhdj.k fd;k
vkSj ik;k fd vkofèkd¼vkorZ½ vEy ds nks v.kqvksa dk lsou fd;k x;k Fkk vkSj
Q‚feZd vEy ds ,d v.kq dk xBu fd;k x;k FkkA v‚Dlhdj.k dk mRikn] ,d
Mk;fYMgkbM (XXXII) ,d fØLVyh; LVªksafV;e yo.k (XXXIII) nsus ds fy,
LVªksafV;e dkcksZusV dh mifLFkfr esa czksehu ikuh }kjk v‚Dlhdj.k fd;k x;k Fkk] tks
czksehu ikuh ds lkFk v‚Dlhdj.k ds ckn lY¶;wfjd vEy feykdj gkbMªksykbt
fd;k x;k Fkk] ftlls v‚Dlkfyd vEy (XXXVI) vkSj D (–) fXyljhd vEy
(XXXV)A mRiknksa ds vyxko (XXXII) ls (XXXV) us ladsr fn;k fd oy;
feFkkby&Mh&XywdkslkbM (XXXI) esa ySDVksu gSA ;g bl rF; ls lefFkZr gS fd
vkorZ vEy ds nks v.kqvksa dk lsou fd;k x;k Fkk vkSj dsoy ,d dkcZu dks Q‚feZd
vEy ds :i esa lekIr fd;k x;k FkkA
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çfrfØ;kvksa dh ,d leku J̀a[kyk esa 0 fMxzh lsfYl;l ij rS;kj feFkkby&&D–
XywdkslkbM dk v‚Dlhdj.k] vkorZ vEy ds nks v.kqvksa dks ,d&,d Q‚esZfYMgkbM
vkSj f=,fYMgkbM ds ,d v.kq dh [kir ;k mRiUu djrk gSA ;s ifj.kke XykbdkslkbM
esa ikap lnL;h; ;k Qydksa okyh oy; dh mifLFkfr dk ladsr nsrs gSaA

(ii) % gkoFkZ ¼1927½ us Jà[kyk
vEy [kksyus ds fy, 24 & vkSj &ySDVksu ds ty;kstu dh nj dk vè;;u fd;kA
ifjorZu dh nj ?kw.kZu ;k pkyu ds fy, ns[kh xbZ FkhA ;g uksV fd;k x;k Fkk fd
&ySDVksu] ySDVksu dh rqyuk esa rst xfr ls yxHkx iwjh rjg ls vEy esa ifjofrZr
gks x, FksA

ty;kstu dh nj dks fp= 3-1 esa & vkSj &XywdksuksySDVksal vkSj ekUuksySDVksal
ds fy, fn[kk;k x;k gSA  cM+h la[;k esa ySDVksu dk vè;;u djrs gq,] gMlu us
fu"d"kZ fudkyk fd ySDVksu dh oy; C&4 dh fLFkfr ds vkèkkj ij  nk,a ;k ck,a
gksxhA nk;ha vksj dh oy; okys ySDVksu nf{k.kkoŸkZ ?kw.kZu ¼MsDlVªksVksVsjsVjh½ ik, x,
vkSj ck,a vksj ds 'kqxj us okekoŸkZ ?kw.kZu dk fuekZ.k fd;kA
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eksukslSdjkbM~l ds foU;kl ij ppkZ djrs gq, ;g fn[kk;k x;k gS fd D¼&½ fjcksl
dh [kqyh J̀a[kyk lajpuk (A) uhps nh xbZ gSA MhvksDlh'kqxj esa gkbMªkstu }kjk
çfrLFkkfir ,d ;k vfèkd gkbMª‚fDly lewg gksrs gSaA

dqN MhvksDlhlqxj çk—frd lzksrksa ls çkIr fd, x, gSa ysfdu ;s ç—fr esa eqDr
ugha ik, tkrs gSaA dqN çfl) mnkgj.k L (+) – jgeukWt (6 – fMvkWDlh L (–)– eUukWt)
L (–) – QqdkWt (6 fMvkWDlh L (–) – xSysDVkst) vkSj D (+) – fMftVkWDlkWl (2, 6 –
MkbfMvkWDlh – D (+) – ,YykWt

2&Mhv‚Dlh& D (–) – fjcksl ¼ ½ esa lekU;rk tks U;wfDyd vEy esa mifLFkr
U;wfDy;kslkbM dh ,d bdkbZ ds :i esa ik;k x;k gSA

      

bu Mhv‚Dlh 'kdZjk dks dkcZu ijek.kqvksa dh ç.kkyh dk çfrfufèkRo djus okys
,d foU;kl milxZ }kjk uke fn;k x;k gS] 2&Mhv‚Dlh& ¼&½&jkbckst dks
2&Mhv‚Dlh&D&bjkbFkzksisaVksl dgk tkrk gSA

,YMksisaVksl] D ¼&½&jkbcksl ds jklk;fud xq.k ,YMksgsDlkslsl ds xq.kksa ds
leku gSaA¼Xyqdkst lsd0 ds [kaM ns[ksa- 33-4-½

,YdksgkWy dks ?kVkus ij ;s ,Ydksgy rFkk v‚Dlhdj.k djus ij
Mkbdkjc‚fDtfyd vEy nsrs gSaA
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;s 'kdZjk os çfrfØ;k nsrs gSa tks ,fYMgkbM lewg ds vfLrRo dks n'kkZrs gSa
ysfdu ,fYMgkbM }kjk nh xbZ dqN çfrfØ;k dk çR;qÙkj nsus esa foQy jgrs gSa tSls
fd f'kQ ds vfHkdeZd ds jax dh iqu%LFkkiu] veksfu;k vkSj lksfM;e fclYQkbV ds
lkFk vfrfjDr mRiknksa dk fuekZ.k vkfnA

ifjorhZ èkw.kZu dh nf̀"Vdks.k ls vè;;u ds ckn O;kid :i ls Lohdkj fd,
tkrk gS fd foy;u esa eksukslSdjkbM eq[; :i ls & vkSj &,uksesfjd ikbj‚Ut
dh ,d leku ek=k ds feJ.k ds :i esa ekStwn gSa] ,d NksVh ek=k esa [kqys J'[kayk
vkdkj vkSj cgqr de ek=k esa & vkSj &,uksesfjd Qqjukslsl gksrh gSA blfy,
Xywdkst ds fy, 'kqxj oy; ds vkdkj dk fuèkkZj.k djus ds fy, bLrseky fd, tkus
okys rjhdksa dks isaVkst vkSj ,V vy( 'kkW ¼1965½ ij ykxw dj n'kkZ;k x;k FkkA NMR

LisDVªksLdksih dk mi;ksx djrs gq, D&jkbckWt+ lfgr dbZ eksukslSdsjkbM ds fy, &
vkSj &ik;jkukWt+ :iksa dk çfr'kr [kkstus esa l{ke FksA D&Xywdkst vkSj D&fjcksl
dh fLFkfr esa fQ'kj XykbdkslkbM la'ys"k.k ds vè;;u us lq>ko fn;k fd QqjkukslkbM~l
igys curs gSa vkSj fQj ;s ikbjkslkbM~l ds lkFk ,d larqyu LFkkfir gks tkrs gSaA

1912 ls 1971 rd U;wfDyd ,flM dh lajpuk dh LFkkiuk djrs le;
D&jkbcksl vkSj 2&Mhv‚Dlh&D ¼&½ & jkbcksl dh lajpuk,a fuèkkZfjr dh xbZ FkhaA
gkbMªksfyfll ij U;wfDyd ,flM U;wfDy;ksVkbM nsrs gSa tks 175 fMxzh lsfYl;l ij
tyh; veksfu;k ds lkFk gkbMªksfyfll ij U;wfDy;kslkbM vkSj Q‚LQksfjd ,flM
nsrs gSaA vdkcZfud ,flM }kjk U;wfDy;kslkbM~l ds gkbMªksfyfll us 'kdZjk D&
jkbckst vkSj 2&Mhv‚Dlh& D¼&½ & I;wjhu ds lkFk&lkFk I;wjhu ¼,Msfuu vkSj
Xokfuu½ vkSj ikbjhfeMhu ¼;wjkfly] Fkkbfeu] lkbVksflu] 5&gkbMªksDlh&
feFkkbyflVksflu vkSj 5&feFkkbylkbVksflu½ nsrk gSA csgrj le> ds fy, çR;sd
çdkj ds U;wfDy;kslkbM~l ¼{kkj  'kdZjk½ dk ,d mnkgj.k uhps fn;k tk jgk gSA
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MkblSdjkbM dh izfrfdz;k gkbMªksfyfll nks eksukslSdjkbM ij gksrh gSA gkbMªksDyksfjl
ij nks gsDlkst ysus okys MkblSdjkbM dk ,d lkekU; lw= C

12
H

22
O

11
 gSA

gkbMªksfyfll ij çkIr gsDlkst leku ;k fHkUu gks ldrs gSaA

MkblSdjkbM dks ruq vEy ;k ,atkbe }kjk gkbMªksykbt fd;k tk ldrk gSA
,atkbe tks lqØkst] ySDVkst vkSj ekYVkst ds gkbMªksfyfll ik, tkrs gSa os Øe'k%
buoVsZt] ySDVst vkSj ekYVsl gSaA bu rhu MkblSdjkbMksa esa ls] lqØkst ;k xUuk&”kdZjk
lcls egRoiw.kZ gS D;ksafd ;g gekjs vkgkj dk ,d vko';d ?kVd gSA

(C
12

H
22

O
11

)

;g fo'ks"k :i ls xUuk vkSj pqdanj esa ikSèkksa esa O;kid :i ls ik;h tkrh gSA pqdanj
ls çkIr 'kdZjk dks pqdanj ds :i esa tkuk tkrk gSA gkykafd] jklk;fud :i ls
xUuk&phuh vkSj pqdanj ,d gh inkFkZ gSaA orZeku esa nqfu;k dk yxHkx 50% “kdZjk
dk mRiknu xUuk vkSj 'ks"k “kdZjk &pqdanj ls gksrk gSA xUuk ewy :i ls Hkkjr esa
mxk;k tkrk Fkk] ysfdu vc bldh [ksrh tok] D;wck] fQyhihal vkSj iwoZ ds vU; ns'kksa
esa Hkh dh tkrh gS dh phuh lkexzh tok xUuk&xUuk yxHkx 20% gS tcfd Hkkjrh;
xUus esa 12% “kdZjk gSA pqdanj ls “kdZjk dk mRiknu ;wjksi esa vBkjgoha lnh ds eè;
esa 'kq: gqvk vkSj vc oSKkfud 'kksèkdrkZvksa us pqdanj dh “kdZjk lkexzh dks 6% ls
c<+kdj vc 28% dj fn;k gSA vukukl] [kqckuh] ids dsys] ids vke vkfn Qyksa esa
Hkh “kdZjk ekStwn gksrh gSA

Hkkjr esa “kdZjk dk fuekZ.k xUus ls gksrk gS tcfd ;wjksi ds BaMs ns'kksa esa pqdanj eq[;
lzksr gSA

fuEufyf[kr pj.k fuekZ.k esa 'kkfey gSa: ¼i½ jl dk fu"d"kZ.k] ¼ii½ jl dk 'kksèku] ¼iii½
,dkxzrk vkSj fØLVyhdj.k] vkSj ¼iv½ fØLVy dk iF̀kDdj.kA

i xUus ds [ksrksa ls rkts dVs gq, fMCcs mi;qDr vkdkj esa
dkVs tkrs gSa vkSj ?kweus okys pkdw ds ,d lsV ij Hksts tkrs gSa] ftUgsa jksyj
dh psu ij pyrs gq, csYV ij ys tk;k tkrk gSA dVk gqvk xUuk fcV~l dks
dksYgw vkSj feyksa ds ,d lsV rd ys tk;k tkrk gSA igys nks feyksa esa nckus
ls jl dk vfèkd çfr'kr ckgj fudy tkrk gSA vfèkd jl çkIr djus ds
fy,] ckn dh feyksa esa fudklh dh lqfoèkk ds fy, dqpy xUus ij FkksM+k ikuh
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fNM+dk tkrk gSA bl çdkj yxHkx 90% ls 95% jl fudkyk tkrk gSA
xgu fefyax ls cpk tkrk gS D;ksafd ;g jl esa dksykbMy fuyacu dks c<+krk
gS tks okaNuh; ugha gSA

ii çkIr jl esa 12 ls 15% lqØkst vkSj
Xywdkst] ÝqDVkst] ouLifr çksVhu] isfDVd inkFkZ ¼dksykbMy dkcksZgkbMªsV½]
[kfut Q‚LQsV] dkcZfud vEy ¼v‚Dlkfyd vkSj lkbfVªd½ vkSj jax inkFkZ
gksrs gSaA tc  dksykbM;u dkcksZgkbMªsV fLFkj voLFkk es fd.ou ls xqtjrs gSa
rks ;g lwØkst ds 'kdZjk dks foifjr fn'kk esa :ikarj.k¼Xywdkst vkSj ÝqDVksl
dk feJ.k½ dks mRçsfjr djrs gSa] var% mls 'kkSp ds ckn rqjar dkcksZus'ku ;k
lYQksus'ku ds fy, Hkst fn;k tkrk gSA

a  dksYgw vkSj feyksa ls fudyus okys jl dks Hkki ds d‚by ls
;qDr VSadksa esa Hkstk tkrk gS vkSj ih,p dks c<+kus ds fy, 2–3% pwuk
feyk;k tkrk gSA blds ckn jl dks mckyk tkrk gS] tks ouLifr çksVhu
ds teko esa enn djrk gS vkSj v?kqyu'khy dSfY'k;e isDVsV~l ds :i
esa isfDVd inkFkksaZ dh o"kkZ djrk gSA fQj bls mu clus okys VSadksa esa Hkstk
tkrk gS tgk¡ rhu ijrsa curh gSa dkcZfud vEy vkSj [kfut Q‚LQsV ds
dSfY'k;e yo.k ls ;qDr dhpM+ dh fupyh ijr] Li"V jl dh eè; ijr
vkSj ouLifr çksVhu vkSj eghu Qkbcj ¼cSxSflyks½ ds dksykbMy d.kksa ls
feydj eSyA eSy vkSj dhpM+ dks ;a=or~ vyx fd;k tkrk gS vkSj Li"V
jl dkcksZus'ku ;k lYQs'ku ds fy, Hkstk tkrk gSA “kdZjk dks vfèkd
çkIr djus ds fy, ewl dk mipkj fd;k tkrk gS vkSj vof'k"V feêh dsd
dks moZjd ds :i esa mi;ksx fd;k tkrk gSA

b jl dk ç;ksx dkcZu MkbZvkDlkbM }kjk fd;k
tkrk gS tks dSfY'k;e dkcksZusV ds :i esa pwus dh vfèkdrk dks vo{ksfir
dj nsrk gS rFkk lwØkst rFkk dSfY'k;e dkcksZusV dks fo—r dj nsrk gSA

dSfYl;e dkcksZusV ds lkFk feydj çksVhu rFkk isfd~Vu fudyrs gSa tks
fuL;afnr gks tkrs gSaA

c oSdfYid :i ls fupksM+k gqvk jl dk mipkj lYQj
MkbZvkDlkbM esa fd;k tkrk gSA pwus ds vfrfjDr dks mnklhu dj fn;k
tkrk gS vkSj dSfY'k;e dks lqxfBr dj fn;k tkrk gSA xaèkd ds mRiknu
dk Li"V ykHk jl ds xaèkd ds mRiknu dk Li"V jl dk fojatu] gS tks
varr% csgrj mifLFkfr dh 'kdZjk dk mRiknu djrk gSA

gekjs ns'k ds dqN dkj[kkuksa esa dkcksZfDtyhdj.k ds ckn lYQkbVhdj.k
fd;k tkrk gSAdqN ns'kksa esa jl ds jax esa bls lØh; ukfj;y pkjdksy
ds ry ls fudkydj lqèkkjk tkrk gSA

iii Li"V jl dbZ çHkko ok"ihdj.kdrkZvksa
dks Hkstk tkrk gSA rhu ok"ihdj.kdrkZ ,d nwljs ls tqM+s gksrs gSa vkSj vafre
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,d fudkl iai lsA dkj[kkuk batu ;k c‚;yjksa ls Hkki igys ok"ihdj.kdrkZ
esa ços'k djrh gS] jl dsafær gksrk gS vkSj mRikfnr Hkki nwljs ij de ncko
esa vkSj nwljh ls rhljh rd de ncko esa xqtjrh gS vkSj var esa fudkl iEi
ds ekè;e ls fudy tkrh gSA bl çdkj xehZ dk uqdlku de ls de gks
tkrk gS vkSj flji ok"ihdj.k de ncko ij mÙkjksÙkj c<+rk tkrk gSA tc
flji vafre ok"ihdj.k esa gksrk gS rks fØLVyhdj.k 'kq: gksrk gSA flji
¼ekflD;wbV½ dks fQj fØLVyhdj.k VSad esa Hkstk tkrk gSA

iv xqM+ ds lkFk fØLVyh—r “kdZjk dks dsUækilkjd
e'khuksa dks Hkstk tkrk gS tgka fØLVy xqM+ ls vyx fd, tkrs gSa- mUgsa ikuh dk
fNM+dko fd;k tkrk gS rkfd lrg ij fpids gq, v'kqf);ksa dks nwj fd;k tk
lds vkSj var esa xeZ gok ds }kjk dkmaVj pkyw fl)kar ij lq[kk;s tk ldsaA

v ;|fi Hkkjr esa “kdZjk dks 'khjk ls ugha
fudkyk tkrk] fQj Hkh mlls dqN vkSj “kdZjk fudkyh tk ldrh gSA bl
ç;kstu ds fy, LVªksaf'k;e gkbMª‚DlkbM ds xeZ larÌr foy;u ls xqM+ dk
mipkj fd;k tkrk gSA ;g foHkDr gksdj ikuh esa voyafcr gks tkrk gS vkSj
dkcZu MkbZ vkDlkbM bls thfor dj nsrh gSALVªkaf'k;e dkcksZusV vo{ksi esa
lksØkst dks NksM+dj mRiUu gksrk gSAlekèkku dks fQYVj fd;k tkrk gS vkSj
fØLVyhdj.k ds fy, ck"ihdj.k fd;k tkrk gSA

mudh tM+ksa dks irys VqdM+ksa esa dkVk tkrk gS vkSj xeZ
ikuh esa lhèks VSad esa Mqcks tkrk gS tks fM¶;wtj ds :i esa tkus tkrs gSa-çR;sd
folkjd dks 'kh"kZ ij ,d pkftaZx njoktk vkSj uhps fuoZgu njoktk ds lkFk
çnku fd;k tkrk gSA çR;sd Vadh dh {kerk 5000 ls 6000 yhVj rd gksrh
gSA bl rjg ds dbZ fM¶;wtj Jà[kyk esa j[ks tkrs gSa rkfd buesa ls fdlh dk
jl nwljh Js.kh esa vk tk;sA bl çdkj çkIr phuh ds ?kksy dks xUus ds jl
esa of.kZr fd;k x;k gSA

i  jl fu"d"kZ.k ds ckn feyksa ls çkIr js'ksnkj inkFkZ dks cSxkl dgk
tkrk gSA ;g dkj[kkus esa bZaèku ds :i esa vkSj lsyksVsDl ds fuekZ.k ds fy,
,d bUlqysV cksMZ dk mi;ksx fd;k tkrk gSA bldk mi;ksx dkxt ds fuekZ.k
vkSj js;ku m|ksx esa Hkh fd;k tkrk gSA

ii  bldk mi;ksx ,YdksgkWy ds fuekZ.k esa fd;k tkrk gS tgk¡ ;g
,YdksgkWy m|ksx ds vU; mi&mRiknksa dk lzksr cu tkrk gSA

iii  ;g dhpM+ ls çkIr gksrk gS tks uhps dh ijr cukrk gS tks
VSad dk fuiVku djrk gSA feêh dsd] bls dqN le; ds fy, {k; djus dh
vuqefr nsus ds ckn] moZjd ds :i esa mi;ksx fd;k tkrk gSA bldk mi;ksx
dkcZu isij vkSj i‚fy'k ds fuekZ.k ds fy, Hkh fd;k tkrk gSA
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 % ;g ,d jaxghu] fØLVyh; inkFkZ gS] Lokn esa ehBkA ;g ikuh esa cgqr
?kqyu'khy gksrk gS vkSj ?kksy MsDlVª‚VksVsjsVªh [() D = + 66.5º] gksrk gSA lqØkst nks
fØLVyh; :i esa ekStwn gS] fLFkj :i] lqØkst A (m.p - 185°C) vkSj ,d vfLFkj :i
lqØkst B (m.p - 170°C) gSA lqØkst ch esFku‚y ls nqckjk fØLVyhdj.k }kjk çkIr
fd;k tkrk gSA

¼i½ èkhjs&èkhjs vkSj lkoèkkuh ls xeZ gksus ij lqØkst fi?kyrk
gS vkSj fQj BaMk gksus ij ;g ihys&ihys dkap ds æO;eku dks te tkrk g]S
ftls tkS 'kDdj dgk tkrk gSA

vkSj tc lqØkst dks 200°C rd xeZ fd;k tkrk gS] rks ;g rks ;g ty dks
ok"ihd'r dj dkjesy uked ,d Hkwjs jax  ds vlqanj æO; dk fuekZ.k djrk
gSsaA etcwr rki ij ;g tys gq, 'kDdj dh fof'k"V xaèk nsrs gq, yxHkx 'kq)
dkcZu dk fuekZ.k djrk gSA

¼ii½  & ruq vEy ds lkFk mcyk gqvk ;k ,atkbe buoVsZt }kjk
gkbMªksykbTM gksus ij] Xywdkst vkSj ÝqDVkst ds leku ek=k esa feJ.k dk
mRiknu djrk gSA

fuoy ifj.kke ifjorZ gksrk gSA

lqØkst rFkk ty vi?kVu esa nf{k.kh vkorZ ?kw.kZu Xywdkst rFkk okek vkoZr
ÝqDVkst mRiUu gksrs gSaA ÝqDVkst dk vfèkd ls vfèkd yo.kksPNsnu djus ls
feJ.k okek vkoZr ?kw.kZu gksrk gS bl çdkj] nf{k.kkorZ ls okekorZ rd
çfrfØ;k feJ.k ds ?kw.kZu esa ifjorZu ¼O;qRØe½ gksrk gS vr% bl ifj?kVuk dks
O;qRØe dgk tkrk gSA

O;qRØe esa ,d jkspd fcanq gSSA lqØkst dh gkbMªksfyfll lcls igys -D (+)
Xywdksihjksi‚t vkSj -D(+) ÝqDVks¶;wjksukst ¼ftls nf{k.kh vkorZ ?kw.kZu tkrk
gS½ nsrh gS ysfdu ckn ds - D (-) ÝqDVksçkukst ds vfèkd fLFkj :i esa
ifjorZu ;g MsDLVjksVs'ku (+) Xywdkst dh rqyuk esa cgqr vfèkd gSA
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iii  lqØkst foy;u lqØsV~l cukus ds fy, dSfY'k;e] csfj;e
vkSj LVªksafV;e gkbMª‚DlkbM ds lkFk çfrfØ;k djrk gSA

dkcZu Mkbv‚DlkbM muds foy;u esa ikfjr gksus ij lqØsV~l dk fo?kVu gksrk
gSA

iv  dsafær lY¶;wfjd ,flM ikuh vkSj pkjfjax dk
lkj gksrk gSA mRikfnr dkcZu dkcZu Mkbv‚DlkbM ls v‚Dlh—r gks tkrk gS
vkSj vEy dh deh ds dkj.k lYQj Mkbv‚DlkbM mRiUu gksrk gSA

v  tc lkaæ gkbMªksDyksfjd vEy ds lkFk
mcyk tkrk gS] rks yk,oqfyfud vEy çkIr gksrk gSA

vi  dsafær ukbfVªd vEy v‚DlhMst dSu&'kqxj ls
v‚Dlkfyd vEyA

vii  lwØkst ds fd.ou dks [kehj }kjk fd;k tkrk gS tc ,atkbe
foijhr fn'kk es tyh; lay;u lwØkst dks Xywdkst vkSj ÝqDVkst esa cny nsrk
gS vkSj tkbest mUgsa ,fFky ,YdksgkWy esa ifjofrZr dj nsrk gSA
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viii  tc ,flfVd ,ugkbMkbM vkSj lksfM;e ,lhVsV ds lkFk
,flVkby fd;k tkrk gS rks ;g v‚DVk&,flVkby O;qRiUu nsrk gS tks lqØkst
v.kq esa vkB - OH lewgksa ds vfLrRo dks n'kkZrk gSA

ix  tc {kkj dh mifLFkfr esa MkbesfFky lYQsV ds lkFk bykt
fd;k tkrk gS rks ;g v‚DVk&feFkkby O;qRiUu gksrk gSA

lqØkst Qsgfyax ds foy;u vkSj Vksyu ds lkFk ldkjkRed ijh{k.k ugha nsrk
gSA

vfHkdeZd vkSj u gh ;g HCN, NH
2
OH vkSj Qsfuy gkbMªsatkbu tSls

vfHkdeZdksa ds lkFk çfrfØ;k djrk gSA ;g eksukslSdjkbM pfj= dh vuqifLFkfr
vkSj ,fYMgkbM vkSj dhVksfud lewgksa dh vuqifLFkfr dks n'kkZrk gSA ;g {kkj
dh vksj fLFkj gS vkSj mRifjorZu dks çnf'kZr ugha djrk gSA ;g bl rF; ds
dkj.k gS fd Xywdkst vkSj ÝqDVkst v.kq ,YMhgkbM vkSj dhVksfud lewgksa okys
dkcZu ijek.kqvksa ds ekè;e ls xBcaèku djrs gSa vkSj bl rjg nksuksa lewgksa ds
xq.kksa dks lqØkst dks xSj&de djus okyh “kdZjk sdgrs gSaA

¼i½ fofHkUu [kk| rS;kfj;ksa ds fy, ,d feBkbZ ,tsaV ds :i esa] tSls fd feBkbZ]
dSaMh] eqjCck] vkSj flji

¼ii½ [kk| laj{k.k

¼iii½ lqØkst v‚DVk&,lhVsV ds fuekZ.k esa tks Lo;a ikjn'khZ dkxt vkSj futZy
fpidus ds fuekZ.k esa mi;ksx gksrk gSA

¼i½ tc ij[kuyh esa xeZ fd;k tkrk gS rks ;g ,d fof'k"V xaèk nsrk gS ftls tyh
gqbZ “kdZjk dh xaèk ds :i esa fpf=r fd;k x;k gSA

¼ii½ ;g ldkjkRed ekSfy'k (Molisch's Test) dk ijh{k.k nsrk gSA

¼iii½ tc bls dsafær lY¶;wfjd vEy ds laidZ esa j[kk tkrk gS] rks BaM esa pkftaZx
gksrk gSA xeZ gksus ij] dkcZu Mkbv‚DlkbM vkSj lY¶;wfjd Mkbv‚DlkbM dk
feJ.k fodflr gksrk gSA

¼iv½ Qsgksfyax ds ?kksy dks lqØkst ds ?kksy esa Mkyus ij] ftls ruq gkbMªksDyksfjd
vEy ds lkFk mckyk tkrk gS] di v‚DlkbM dk ,d yky vo{ksi çkIr gksrk
gSA ;g è;ku fn;k tkuk pkfg, fd vxj lqØkst foy;u dks Xywdkst esa
gkbMªksykbt ugha fd;k x;k gS vkSj iryk gkbMªksDyksfjd vEy }kjk ÝqDVkst
çkIr ugha fd;k x;k gSA

dkfLVd lksMk ds ?kksy ls xeZ gksus ij ;g ihyk ;k Hkwjk ugha gks tkrk gS vkSj
u gh Qsfuy gk;Mªkthu ¼Xyqdkst vkSj ÝqDVkst dh fHkUurk ls mipkfjr gksus
ij vkslktksu nsrk gSA
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¼i½ bldk vk.kfod lw= C
12
H

22
O

11
 gSA

¼ii½ lqØkst us Qsgfyax ds foy;u ;k Vksyu ds vfHkdeZd dks de ugha fd;k gSA
;g dkcksZuy lewg vfHkdeZd tSls gkbMª‚fDly vehu vkSj Qsfuy gkbMªStkbu
ds lkFk Hkh çfrfØ;k ugha djrk gSA lqØkst mRifjorZu ugha fn[kkrk gS vkSj
eksukslSdjkbM dh rjg dksbZ feFkkby XykbdkslkbM ugha cukrk gSA

bu lHkh udkjkRed ijh{k.kksa ls irk pyrk gS fd lqØkst dk dksbZ Lora=
,YMhgkbM ;k dhVksfud lewg ugha gSA

¼iii½ gkbMªksfyfll ij vEy ;k ,atkbe buoVsZt lqØkst ds lkFk D (+) Xywdkst
vkSj D ¼&½ ÝqDVkst ds leku ek=k esa feJ.k dk mRiknu gksrk gSA pwafd]
lqØkst eqDr ,fYMgkbM ;k dhVksfud lewg dh mifLFkfr dk dksbZ ladsr ugha
nsrk gS] blfy, ;g Li"V gS fd Xywdkst vkSj ÝqDVkst ds chp dk la?k Xywdkst
ds C-1 dkcZu ds ekè;e ls fy;k tkuk pkfg,A

¼,fYMgkbfMd lewg dks ys tkuk½ vkSj ÝqDVkst ds C-2 dkcZu ¼dhVksfud
lewg dks ys tkuk½A

¼iv½ lqØkst ,flVkby&,flVkby O;qRiUu dks ,flfVys'ku ij nsrk gSA

¼v½ iw.kZ feFkkbys'ku ij] v‚DVk&O&feFkkby lqØkst çkIr gksrk gSA v‚DVk&,flVkby
vkSj v‚DVsesFkkby MsfjosfVo dk xBu v.kq esa 8–OH lewgksa dh mifLFkfr dk
ladsr gSA

¼vi½ v‚DVk&O&feFkkby lqØkst ds gkbMªksfyfll ds ifj.kkeLo:i 2]3]4]6&
VsVªk&O&feFkkby O;qRiUu Xywdkst vkSj 1]3]4]6 VsVªk&O&feFkkby ÝqDVkst
curk gSA Xywdkst ds 2]3]4]6&VsVªk&O&feFkkby O;qRiUu dk xBu Xywdkst esa
C&1 vkSj &5 ds chp ,d oy; dks bafxr djrk gS ¼Xywdkst dh lajpuk esa
fn[kk;k x;k gS½ vkSj 1]3]4]6&VsVªk&O&feFkkby ÝqDVkst C

2
 vkSj C

5
 esa vkSj

O ds chp ,d oy; dks n'kkZrk gSA blfy, Xywdkst ik;jkslkbM gS vkSj
ÝqDVkst QqjkukslkbM gSA

¼vii½ ekYVst gkbMªksykbt lqØkst dk mRiknu djrk gS] tks -fyadst dh mifLFkfr
dks n'kkZrk gSA gkbMªksfyfll ds nkSjku mRikfnr -Xywdkst dk dVko Xywdkst
dh eqfDr dk ladsr nsrk gSA nwljh vksj lqØkst Hkh ,d ,atkbe VsdSuoVsZt
}kjk gkbMªksykbt fd;k tkrk gS tks -ÝqDVks¶;wjkukslkbM ds fy, fof'k"V gSA

bu lHkh rF;ksa dks è;ku esa j[krs gq, g‚oj ¼1927½ us lqØkst ds fy,
fuEufyf[kr lajpuk dk lq>ko fn;kA
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gMlu us lqØkst dks 1&&D&Xywdksçksisuksfly&2&&D&ÝqDVksQqjkukslkbM
ds :i esa ukfer fd;kA

le;&le; ij ,flfMd v‚Dlhdj.k vè;;uksa }kjk lqØkst dh mijksDr
lajpuk dh iqf"V dh xbZ gSA choj ,V vy ¼1947½ us lqØkst lksfM;e czksekbM
MkbgkbMªsV ds ,Dljs vè;;u }kjk fLVfj;ksdsfedy foU;kl dh iqf"V dhA

 ysehDl ,V vy ¼1956½ us 1]2&,ugkbMªks&
Mh&Xywdksihjkslksu VªkblsVsV ¼I½ vkSj 1]3]4]6&VsVªk& O&,flVkby&Mh dks xeZ
djds lqØkst ¼yxHkx 5.5%½ dks la'ysf"kr fd;kA yxHkx 104 ?kaVksa ds fy,
100 fMxzh lsfYl;l ij ,d lhy Vîwc esa ÝqDVks¶;wjkukst ¼II½ mRikn lqØkst
gsIVk ,lhVsV ¼III½ csathu ds ?kksy esa ,flfVd ,ugkbMªkbM&lksfM;e ,lhVsV
dk mi;ksx djds v‚DVk&,lhVsV dks ,flVkby fd;k x;k FkkA csathu dks
okf"ir fd;k x;k vkSj vo'ks"kksa dks esFku‚fyd lksfM;e esFkksDlkbM ds lkFk
cfg"—r dj fn;k x;kA lqØkst dks isij ØkseSVksxzkQh }kjk iF̀kd fd;k x;k
FkkA
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ySDVkst tkuojksa vkSj balkuksa ds nwèk esa ik;k tkrk gSA xk; ds nwèk esa yxHkx 4%
“kdZjk gksrh gS tcfd ekuo nwèk esa yxHkx 7% gksrh gSA

 ;g eëk ¼,d iuhj vkSj dSflbu dh rS;kjh esa ,d miksRikn ds :i esa çkIr
tyh; ?kksy½ ls fufeZr gksrk gSA pwus dks xeZ ?kksy esa Mkyk tkrk gS vkSj vo{ksfir
çksVhu dks gVk fn;k tkrk gSA bl çdkj çkIr fd;k x;k Nkuuk i'kq ds pkjdksy
vkSj fØLVyh—r dk mi;ksx djrs gq,] fo?kfVr gks tkrk gSA bls ikuh ls iqu:
fØLVyhdj.k djds 'kq) fd;k tk ldrk gSA

gky gh esa ,d la'kksèku esa] ySDVkst ds fuekZ.k esa vk;u&,Dlpsat jsftu dk
mi;ksx fd;k x;k gSA

 ySDVkst ,d lQsn fØLVyh; Bksl gksrk gS] tks ikuh esa ?kqyu'khy gksrk gS]
ysfdu O;kogkfjd :i ls 'kjkc] bZFkj] csathu vkfn esa v?kqyu'khy gksrk gSA ySDVkst
MsDlVªksVªksVsVjh gS vkSj mRifjorZu dks çnf'kZr djrk gSA -Q‚eZ esa ,e-ih- 203°C
vkSj []20

D
 ¾ + 89.5° vkSj :i]  m.p¾ 252°C ¼vi?kVu ds lkFk½ vkSj 20

[]20
D
 ¾ + 35°A fof'k"V jksVs'ku ds fy, larqyu ewY; + 55.5° gSA ;g ikuh ls

eksuksgkbMªsV ds :i esa fØLVyh—r gksrk gSA

i  ;g ruq vEyksa vkSj Xywdkst vkSj xSysDVkst esa ik;l }kjk
gkbMªksykbt fd;k tkrk gSA

befYlu ¼-XykbdksflfMd fyadst fLIyfVax ,atkbe½ }kjk bldh gkbMªksfyfll
ls irk pyrk gS fd ySDVkst -XykbdkslkbM gSA

ii  ySDVkst Qsfyax ds foy;u vkSj Vksyu ds vfHkdeZd dks de
djrk gSA bls vU; vfHkdeZdksa }kjk Hkh v‚Dlh—r fd;k tk ldrk gSA
mnkgj.k ds fy,] czksfeu ty ySDVksfcvksfud vEy dks v‚Dlhdj.k djrk gSA

ySDVksfcvksfud vEy ds gkbMªksfyfll ls  &Xywdksfud vEy vkSj &xSysDVkst
fudyrk gSA blls irk pyrk gS fd v.kq dk Xywdkst ?kVd ,d de djus
okyh bdkbZ ds :i esa dk;Z djrk gSA

iii  ySDVkst ySDVkslktksu cukrk gS vkSj bl ij
gkbMªksfyfll ls &xSysDVkst vkSj Xywdkslksu mRiUu gksrk gSA

iv  ;fn ,flfVfyds'ku ij ,d v‚DVk&,lhVsV vkSj esfFkfydj.k
ij v‚DVkfeFkkby O;qRiUu gksrk gSA

v  ?kVus ij ;g ySDVkslkbVksy mRiUu djrk gSA
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vi  cukus okys mRikn vEy dh ç—fr vkSj çfrfØ;k dh fLFkfr
ij fuHkZj gksrs gSaA laHkor% “kdZjk eq[; :i ls Xywdkst vkSj xSysDVkst dks
gkbMªksykbt djrh gS futZyhdj.k rFkk fo[kaMu ds dkj.k Xywdkst rFkk
xSysDVkst ds fy, gkbMªksykbt gksrh gS ftlls QksfeZd vEy ysoqfyfud vEy
rFkk QQqjy O;qRiUu gksrk gSA

¼i½ ySDVkst dk vk.kfod lw= C
12
H

22
O

11
 gSA

¼ii½ ySDVkst ,d de djus okyh “kdZjk gSA ;g v‚ltksu cukrk gS vkSj
mRifjorZu çnf'kZr djrk gSA blfy, ,d eqDr dkcksZfuy lewg gksuk pkfg,
tks xSysDVkst vkSj Xywdkst bdkbZ ds chp lacaèk esa 'kkfey ugha gSA

¼iii½ ySDVkst dks ,atkbe ySDVst }kjk D ¼&½ Xywdkst vkSj D (+) xSysDVkst ds
leckgq ek=k esa gkbMªksykbt fd;k tk ldrk gSA ySDVst dks beYlhu esa -
XykbdksflMst ds leku fn[kk;k x;k gSA blfy, nksuksa bdkb;ka -
XykbdksflfMd fyad ds ekè;e ls tqM+ tkrh gSaA

¼iv½ iw.kZ esfFkfydj.k ij ySDVkst feFkkby gsIVkesFkkby&ySDVkslkbM ¼I½ nsrk gS tks
,d tksjnkj gkbMªksfyfll 2]3]6&f=&vks&feFkkby&Mh&Xywdkst ¼II½ vkSj
2]3]4]6&VsVªk& O nsrk gS &esfFky xSysDVkst ¼III½ ;g n'kkZrk gS fd Xywdkst
ySDVkst dk vkèkk fgLlk gSA
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¼v½ ySDVkst tc czksehu ds ty ls v‚Dlh—r gksrk gS rks ;g ySDVksfcvksfud vEy
dk fuekZ.k  djrk gS tks tc feFkkbfyysVsM vkSj gkbMª‚fyfll ds vèkhu gksrk
gS rks 2]3]5]6&VsVªk&s&feFkkby&&Xywdksfud vEy vkSj 2]3]4]6&VsVªk& nsrk gS
&esfFky& &xSysDVkstA ;g xSysDVkst ds &1 vkSj Xywdkst ds &4 ds chp
lacaèk dks lwfpr  djrk gSA blfy, ySDVkst &Q‚eZ gSA

2]3]4]6&vkblksçksikbfyMsu&XywdkstMkbFkkby, lhVsVdslkFk
2]3]4]6&VsVªk& vk slsVkby& &xSysDVks&ik;jkuksfly czk sekbM ds
2]3]4]6&Mh& la?kuu }kjk   Xywdkst Mkb,fFky ,flVy ySDVkst dks la'ysf"kr
fd;k x;k gSA

 ySDVkst dk mi;ksx fd;k tkrk gS&

¼i½ xksfy;ksa vkSj xksfy;ksa dh rS;kjh esa gksE;ksiSfFkd vkSj tSo jlk;u nokvksa esa;

¼ii½ f'k'kqvksa vkSj fodykaxksa ds fy, Hkkstu ?kVd ds :i esa A

¼iii½ ch;j ds fuekZ.k esa; rFkk blds Lokn dks csgrj cukus ds fy,A

¼iv½ isfuflfyu fuekZ.k esa eksYM lClVªsV esa rFkk

¼v½ ySfDVd vEy] C;wVkby ,YdksgkWy] ,lhVksu vkfn dh rS;kjh esaA

ekYVkst] ;k ekYV 'kqxj] C
12
H

22
O

11
;g vadqfjr vukt esa ekStwn gS] tgka ;g LVkpZ

ij Mk;LVsl dh gkbMªksykbfVd dkjZokbZ ds ifj.kkeLo:i mRiUu gksrk gSA

 “kdZjk dk ,d ruq ?kksy ,atkbe Mk;LVsl }kjk gkbMªksykbt fd;k tkrk
gS ¼ue tkS dks ekYV dk mRiknu djus ds fy, vaèksjs esa vadqfjr djus dh vuqefr
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gksrh gS ftlesa ,atkbe gksrk gS½ yxHkx 60 fMxzh lsfYl;l ij tc rd ekYVkst esa
iw.kZ :ikarj.k ugha gks tkrkA rjy rks mcyk gqvk vkSj tek gqvk inkFkZ gSA ,d flji
ds fy, dsafær gS] ftls bl rjg ls cspk tkrk gS ;k fØLVyh—r fd;k tk ldrk
gSA

 ;g ikuh esa ?kqyu'khy gS vkSj ?kksy ls bldh eksuksgkbMªsV] ckjhd lqb;ksa ds
:i esa] vyx gks tkrk gSA ;g mRifjorZu n'kkZrk gSA &Q‚eZ esa [a]20

D
 ¾ + 168°

vkSj &Q‚eZ + 112° gS] larqyu dk eku + 136° gSA

¼i½ vEy ;k ,atkbesfVd gkbMªksfyfll ij 'kdZjk v.kq Xywdkst ds 2 v.kq
izfrfdz;k djrk gSA

,atkbe ekYVsl ds gkbMªksfyfll ls irk pyrk gS fd ekYVksl ds v.kq esa
XykbdksflfMd fyadst gSA

¼ii½ ;g ,d de djus okyh phuh gS vkSj Qsfyax dk foy;u de dj nsrk
gS vkSj Vksyu dk vfHkdeZd de djrk gSA ;g czksehu ty }kjk
ekYVksck;ksfud vEy C

12
H

24
O

10
 ¼COOH½ ds fy, vkDlh—r fd;k

tkrk gS ftlesa ekYVksl ds leku dkcZu v.kqvksa dh la[;k gksrh gSA

;g phuh ,d lkbuksgkbfMu] ,d v‚Dlhes vkSj vksletksu Hkh cukrh
gSA;s lHkh xq.k ,d eqDr de djus okys lewg dh vksj bafxr djrs gSaA

¼i½ ekYVkst dk vk.kfod lw= C
12
H

22
O

11
 gSA

¼ii½ vEy vFkok ekYVksl dk ,UtkbesfVd gkbMªksfyfll dsoy &Xywdkst gh nsrk
gS] ;g n'kkZrk gS fd ekYVksl dk v.kq Xywdkst ds 2 v.kq nsrk gSA

ekYVsl }kjk fd;k x;k gkbMªksfyfll] tks XykbdkslkbM dh fo'ks"krk gS]
fn[kkrk gS fd Xywdkst bdkb;k¡ XykbdksflfMd fyadst ls tqM+h gqbZ gSaA

¼iii½ ekYVksl Qsgfyax feJ.k vkSj Vksysal vfHkdeZd dks de djrk gSA czksfeu ds
ikuh ls ;g vkDlh—r gksdj ekYVksck;ksfud vEy ¼C

12
H

21
O

10
½ COOH esa

gksrk gS rFkk blesa ekYVksl ds dkcZu ijek.kqvksa dh la[;k leku gksrh gSA

;g lkbuksgkbfMu] v‚Dlhes vkSj vkslktksu Hkh cukrk gSA;s lHkh xq.k ,d
eqDr de djus okys lewg dh vksj bafxr djrs gSaA

¼iv½ ekYVkst us mRifjorZu çnf'kZr fd;k gS ftlesa vfèkdre +168° vkSj vfèkdre
+ 112° gSA larqyu dk eku + 136° gSA ;g bafxr djrk gS fd ;g ekStwn gS
vkSj :iksa esa gSA

¼v½ cy; vkdkj vkSj nks Xywdkst bdkb;ksa ds chp lacaèk ds fcanq uhps fn, x,
çfrfØ;kvksa dh ,d J̀a[kyk }kjk LFkkfir fd, tk ldrs gSaA
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czksfeu ty ekYVksl ¼I½ ds lkFk v‚Dlhdj.k ij &ekYVksfc;ksfud vEy curk
gSA C

12
H

21
O

10
COOH  ¼II½ esa ekYVkst ds leku dkcZu ijek.kq gSaA

ekYVksfc;ksfud vEy ds feFkkbys'ku us vksDVsesfFky ekYVksck;fud vEy ¼III½
dk feFkkby ,LVj fn;k] tks tksjnkj vEy gkbMªksfyfll ij 2] 3] 5]
6&VsVªk&s&feFkkby&&Xywdksfud vEy ¼ySDVksu ds :i esa½ ¼IV½ vkSj 2] 3  4]
6&VsVªk s&feFkkby&&Xywdkst nsrk gSA C-1 vkSj C-4 fLFkfr esa eqDr gkbMª‚fDly
lewg dh mifLFkfr bafxr djrh gS fd la;kstu 'kkfey gSA;s dkcZu ijek.kq
gSaA bu çfrfØ;kvksa dks ;qfDrlaxr cuk;k tk ldrk gS ;fn ekYVkst dh
lajpuk ¼I½ gSA

tsEIysu ¼1927½ us v.kq ds vkèks dks de djus ds C -4 ds i{k esa ,d vkSj lcwr
fn;kA pwafd ekYVkst ,d v‚Ltksu cukrk gS] blfy, C&1 vkSj C&2 eqDr
gksuk pkfg,A tsEIysu us ,d dkcZu ijek.kq }kjk ekYVkst dks uhpk fn[kk;k
vkSj ik;k fd vipf;r ;kSfxd vHkh Hkh ,d vksLtksu cuk ldrk gSA ;g
bafxr djrk gS fd C-3 Hkh eqDr FkkA ,d vU; dkcZu ijek.kq }kjk vxys
{kj.k us ,d mRikn fn;k tks fd vkstksu dk fuekZ.k ugha djrk Fkk tks n'kkZrk
gS fd C-4 eqDr ugha FkkA

;g lc lk{; ekYVkst dks 4&O&&Xywdksijkuksfly&D&Xywdksijkukst
fn[kkrk gSA ekYVkst ds &Q‚eZ dks uhps ds :i esa n'kkZ;k tk ldrk gSA
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gokFkZ dk ç{ksi.k lw= (+) ekYVksl ds fy, uhps fn;k x;k gSA

vkèks fgLls dks eqDr djus esa ,d eqDr CHOH dh mifLFkfr nks :iksa esa ekStwn
gS -vkSj A

la'ys"k.k- ysehDl ,V vyA ¼1953½ us vksDVk&vks&,flVkby &D&ekYVkst
dks la'ysf"kr djds 3]4]6&f=&O&,flVkby&1]2&,ugkbMªks &D&Xywdksijkukst
vkSj 1]2]3]6&Vªkjk &O&,flVkby ij çfrfØ;k nh gS &13 ?kaVs ds fy, 120
fMxzh lsfYl;l ij D&Xywdkst ds ckn ,flfVys'kuA ,flfVysVsM mRikn
ØkseSVksxzkQh }kjk vyx fd;k x;k FkkA vyx fd, x, mRikn ds fo?kVu us
ekYVkst fn;kA

(C
12

H
22

O
11

)

“kdZjk 4&O&&D&Xywdksçksisuksfly&D&Xywdksijkukst gSA lsyyksokst ç—fr esa
ugha gksrk gSA ;g lsY;wVkst ¼dikl½ ds ,flVksfyfll }kjk vius v‚DVk&,flVsV ds
:i esa çkIr fd;k tkrk gSA ,flVksfyfll dbZ fnuksa rd lY¶;wfjd vEy vkSj
,flfVd ,ugkbMªkbM ds lkFk izfrfØ;k djds fd;k tkrk gSA v‚DVk&,lhVsV dh
{kkjh; gkbMªksfyfll lsyck;kst nsrh gSA ;g ,d jaxghu fØLVyh; Bksl ¼- 225°C½
gS] tks ty esa ?kqyu'khy gSA ;g & vkSj &:iksa esa ekStwn gS tks mRifjorZu ls
xqtjrk gSA

¼i½ bldk vk.kfod lw= C
12
H

22
O

11
 ik;k x;k gSA

¼ii½ ;g Xywdkst ds 2 v.kqvksa dks ruq vEy }kjk gkbMªksykbt djrk gSA

Xywdkst ds ,atkbe ,fefyu }kjk bldh gkbMªksfyfll ls irk pyrk gS fd
lsyck;kst esa nks Xywdkst v.kq gSa tks ,d &XykbdksflfMd fyadst ds ekè;e
ls tqM+s gq, gSaA
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¼iii½ lsyykschl Qsgfyax feJ.k vkSj Vksyu ds vfHkdeZd dks de djrk gSA ;g
v‚Ltksu cukrk gS vkSj mRifjorZu ls xqtjrk gSA ;s lHkh xq.k ekYVkst ls
feyrs tqyrs gSa vkSj crkrs gSa fd blesa ,d eqDr de djus okyk dkcksZfuy
lewg gSA

¼iv½ oy; vkdkj rFkk lgyXurk fofèk dk vuqxeu ekYVksl ds leku rjhds ls
fd;k x;k gSA flyksfc;l dk esfFkys'ku vkSj mlds ckn gkbMªksfyfll gksus
ds lkFk&lkFk 2] 3&6&f=&O&feFkkby&D Xywdkst rFkk 2]3]4] 6&VsVªk&
esFksy&Xywdkst fn;k x;kA ;s mRikn leku voLFkk esa ekYVksl ds ekeys esa
çkIr gq, ?kVdksa ds leku gSaA

czksfeu ds ikuh ds lkFk v‚Dlhdj.k lsyksch;fud vEy esa lsyck;kst esa
ifjofrZr gks tkrk gS] tks gkbMªksfyfll ds ckn 2] 3] 4] 6&VsVªk&O&feFkkby
&D&Xywdkst vkSj 2]3]5]6&VsVªk&O&feFkkby nsrk gSA D Xywdksfud vEy ;s
mRikn vkSj çfrfØ;k,a ekYVkst ds ekeys esa leku gSaA

bl çdkj lsycksl dh lajpuk dsoy ekYVksl ls fHkUu gksrh gS fd lsycksl
esa ,d &XykbdksflfMd fyad gksrk gS tcfd ekYVksl esa &fyat gksrk gSA
tsEIysu ds MhxzsMs'ku ç;ksxksa us iqf"V dh fd C-4 fyadst esa 'kkfey gSA blfy,
lsycksl dh lajpuk bl çdkj gksxhA

bl lajpuk dh iqf"V dh xbZ gS ¼LVslh ,V vy 1946½ blds la'ys"k.k ls
2]3]4]6&VsVªk&O&,flVkby&Mh&Xywdksv‚çkuksfly czksekbM 1]2]3]6&VsVªk&O
ds lkFk ,flVkby 4&O&lksfM;e&D&Xywdkst ifj.kkeh lsyksck;ksl ,lhVsV
lsyksck;ksl çkIr djus ds fy, gkbMªksfyfll }kjk D ,flfVysVsM gSA

 (C
12

H
22

O
11 

)

tsafVfc;ksl 6-O- -D-Xywdksikbjkuksfty&D&Xywdkst gSA ;g ewy :i ls VªkblSpjkbM
tsafV;kukst ds gkbMªksfyfll }kjk çkIr fd;k x;k Fkk] ysfdu ckn esa bls XykbdkslkbM
,feXMkfyu ls çkIr fd;k x;k FkkA

¼i½ bldk vk.kfod lw= C
12
H

22
O

11
 ik;k x;k gSA

¼ii½ ;g ,d de djus okyh phuh dh lkekU; çfrfØ;k nsrk gS] ,d v‚Ltksu
cukrk gS vkSj mRifjorZu ls xqtjrk gSA
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¼iii½ phuh ds vEy gkbMªksfyfll ls Mh&Xywdkst ds nks v.kq fudyrs gSaA ;g -
XykbdkslkbfMd fyadst dh mifLFkfr dk ladsr nsrs gq, beYlhu }kjk
gkbMªksykbt Hkh fd;k tkrk gSA

¼iv½ gkbMªksfyfll ds ckn fMlSdjkbM ds feFkkbys'ku us 2]3]4&VªkbZ&vksesFkkby&D&
Xywdkst vkSj 2]3]4]6&VsVªk&vks&feFkkby& D&Xywdkst fn;kA Øe'k% C-6
vkSj C-1 esa bu mRiknksa esa gkbMª‚fDly lewg dh mifLFkfr bafxr djrh gS fd
xSj&de djus okyh bdkbZ dk C-1 vkSj de djus okyh bdkbZ dk C-6
fyadst esa 'kkfey gSA

esfFkfyds'ku vkSj gkbMªksfyfll ds ckn czksehu ikuh }kjk tsafV;ksfc;ksfud
vEy ds v‚Dlhdj.k }kjk bldh iqf"V dh xbZ gS] ftlus 2]3]4]5&VsVªk&O&
feFkkby&D&Xywdksfud vEy vkSj 2]3]4]6&VsVªk&O fn;k gSA feFkkby&D&
XywdkstA blfy, tsafVfc;ksl dks lajpuk nh tk ldrh gSA

1- dkcksZgkbMªsV dk oxhZdj.k vkSj ukedj.k dSls djrs gSa\

2- ekukslSDjkbM D;k gS\

3- ySDVksu ds vEy dks dSls izkIr fd;k tkrk gS\

4- dhVkst dk ,YMkst esa dSls :ikarj.k gksrk gS\

5- d ;k l dk iz;ksx D;ksa fd;k tkrk gS\

6- Xywdkst izo`fÙk esa fdl :i esa ik;k tkrk gS\

7- MkblSdjkbM dks dSls gkbMªksykbt fd;k tkrk gS\
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i‚yhlSdjkbM dk ,d lkekU; lw= (C
6
H

10
O

5
)
n
 gS tgka n dk eku 12 ls dqN gtkj

rd gks ldrk gSA os ,d rjg ls çk—frd i‚fyej gSa] ç—fr esa vR;fèkd tfVy gSaA

os lkekU;] csLokn vkSj vukdkj ;kSfxd gSa tks vkerkSj ij ikuh esa v?kqyu'khy
gksrs gSaA muesa ls dbZ dksykbMy foy;u cukrs gSaA tc ruq vEyksa ;k ,atkbeksa ds
lkFk gkbMªksykbt fd;k tkrk gS] rks os eksukslSdjkbM dk mRiknu djrs gSa] tks vDlj
fofHkUu v‚fyxkslSdjkbM eè;orhZ cukrs gSaA

LVkpZ] ,ekbye] (C
6
H

10
O

5
)
n

LVkpZ lcls O;kid :i ls ikSèkks es ik;k  tkrk gSA ;g ç—fr esa xksan vkSj
lsY;qykst tSls tfVy iksyhlSØkbM esa ifjofrZr gksrk gS rFkk ikSèkksa es O;kid :i ls
lkèkkj.k eksuks&lSØkbM ds :i esa ifjofrZr gksrk gSA blds le)̀ lzksr gSa vkyw] xsgw¡]
eDdk] pkoy] tkS vkSj rhj dh tM+A;g tkuuk jkspd gksxk fd dksbZ Hkh nks lzksr ,d
leku LVkpZ ugha nsrs gSaA

 LVkpZ fuekZ.k dh çfØ;k çkjafHkd lkexzh dh ç—fr ds vuqlkj fHkUu gksrh
gSA

xsgwa] eDdk vkSj pkoy ds fLFkrh esa vukt dks xanxh vkSj fpids inkFkksaZ ls
eqDr fd;k tkrk gSA ;fn pkoy dk mi;ksx fd;k tkrk gS] rks bls dkfLVd lksMk
foy;u ds lkFk çksVhu dks Hkax djus ds fy, bykt fd;k tkrk gS vkSj fQj dqN
le; ds fy, ty esa Mwcs j[kk tkrk gSA ;g ,d pjkxkg&æO;eku çkIr djus ds
fy, feyksa esa tehu gSA eDdk ds ekeys esa vukt dks 2 ls 3 fnuksa ds fy, FkksM+k
lYQj Mkbv‚DlkbM ;qDr ty esa Mqcks dj j[kk tkrk gS vkSj fQj isLVh æO;eku
esa Mkyk tkrk gSA bl çdkj çkIr yqxnh dks eghu&tkyh okyh Nyuh ls <ks;k tkrk
gS vkSj nwfèk;k rjy ;qDr LVkpZ dks eksVs d.kksa ls vyx fd;k tkrk gSA

;fn vkyw dk mi;ksx fd;k tkrk gS rks os Hkh èkqydj NksVs VqdM+ksa esa dkVdj
xwns esa cny tkrs gSaA js'ksnkj inkFkZ nwfèk;k æo ls NUuh }kjk vyx fd;k tkrk gS
vkSj jksylZ }kjk nck;k tkrk gS rkfd Nyuh ds nwljh rjQ ikuh ds Qqgkj ls èkks;k
tkus okyk LVkpZ fupksM+ lds ;g ,d nwfèk;k rjy ;qDr LVkpZ nsrk gS

;fn vkyw dk mi;ksx fd;k tkrk gS] rks mUgsa Hkh èkks;k tkrk gS vkSj cgqr NksVs
VqdM+ksa esa dkV fn;k tkrk gS vkSj yqxnh ds fy, de fd;k tkrk gSA js'ksnkj lkexzh
,d Nyuh ds ekè;e ls nwfèk;k rjy ls vyx gks tkrh gSA

çkIr nwfèk;k rjy dks ckjhd jsr vkSj dadj ls vyx fd;k tkrk gS] rRi'pkr
çkIr rjy dks mFkys Fkkyh ;k xrZ esa okf"ir fd;k tkrk gSA çkIr LVkpZ dks BaMs ikuh
ls èkks;k tkrk gS vkSj LVkpZ dsd dks çkIr djus ds fy, fQYVj çsl esa Hkstk tkrk
gS tks de rkieku ij gok esa lw[k tkrs gSaA

 ;g ,d lQsn] vukdkj inkFkZ gS] ftlesa dksbZ Lokn ;k xaèk ugha gksrh gSA
;g ikuh esa v?kqyu'khy gksrk gS] ysfdu tc LVkpZ dks mcyrs ikuh esa Mky fn;k
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tkrk gS] rks df.kdkvksa esa lwtu vk tkrh gS vkSj dksykbMy] ikjHkklh vkyacu cu
tkrk gSA

(i) 200 ls 250° ds chp ds rkieku ij xeZ gksus ij ;g xksan esa cny tkrk
gSA mPp rkieku ij vknXèku yxrh gSA

(ii) LVkpZ tc ruq vEy ls mcyk tkrk gS] rks varr% Xywdkst fudyrk gSA

tc ,atkbe Mk;LVsl ds lkFk gkbMªksykbt fd;k tkrk gS] rks ekYVkst
çkIr gksrk gS

,feyst ,atkbe LVkpZ ds gkbMªksfyfll dks xksan esa ykrk gS tks ncko esa
250 fMxzh lsfYl;l ij mcyrs ikuh ds lkFk gkbMªksfyfll }kjk Hkh çkIr
fd;k tk ldrk gSA

(iii) LVkpZ feJ.k vk;ksMhu feJ.k dh ,d cwan ds lkFk ,d uhyk jax nsrk gSA
uhyk jax xeZ gksus ij xk;c gks tkrk gS vkSj BaMk gksus ij fQj ls fn[kkbZ
nsrk gSA okLro esa ;g  & ,ekbykst gS tks vk;ksMhu ds lkFk ,d uhyk
jax nsrk gS; ,ekbyksisfDVu vk;ksMhu ds lkFk ,d yky Hkwjk jax nsrk gSA

(iv) tc ;g lkUnz lY¶;wfjd vkSj ukbfVªd vEy ds feJ.k ls xeZ gksrk gS
rks ;g ukbVªks&LVkpZ nsrk gSA

 LVkpZ dh lVhd jklk;fud ç—fr lzksr ls lzksr esa fHkUu gksrh gSA ;gka
rd fd ,d gh lzksr ls çkIr LVkpZ esa nks va'k ¼i½ ,ekbykst vkSj ¼ii½ ,ekbyksisfDVu
gksrs gSa] tks 1: 3 ;k 1: 4 vuqikr esa ekStwn gksrk gSA

vYVªklsUVªh¶;wt fofèk ls &,ekbykst ds vk.kfod Hkkj dks 15]000 ls 225]000
ds chp xyr fn[kk;k x;k gS tcfd vklekfVd ncko eki ls irk pyrk gS fd
bldk eku 1 yk[k ls 20 yk[k ds chp gks ldrk gSA vklekfVd ncko MsVk ls
,feyksisfDVu dk vk.kfod Hkkj 10 yk[k ls 60 yk[k ds chp vkSj çdk'k&fc[kjko
eki ls 10 yk[k ls 4000 yk[k ds chp fn[kk;k x;k gSA gkbMªksfyfll ij nksuksa &
D &Xywdkst dk mRiknu djrs gSaA tc ,atkbe & ekYVst }kjk gkbMªksykbTM
fd;k tkrk gS rks ;g ekYVkst iSnk djrk gS & Kkr lajpuk dk ,d fMlkdkjkbM
ftlesa 1]4& &XykbdksflfMd dM+h gksrk gSA

bl çdkj ;g fn[kk;k x;k gS fd ,ekbykst ,d js[kh; cgqyd gS ftlesa
&D&XywdksihjkZukst bdkb;k¡ gksrh gSa tks 1]4& &XykbdksflfMd 'kà[kyk ls
tqM+rh gSaA
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,ekbyksisfDVu ,d vR;fèkd 'kk[kkvksa okyk cgqyd gSA 'kk[kkvksa esa 20 ls 25
Xywdkst bdkb;k¡ gksrh gSa tks 1] 4& & J̀a[kyk ls tqM+rh gSa vkSj 1]6& &
XykbdksflfMd J̀a[kyk }kjk ,d nwljs ls tqM+ tkrh gSaA

(i) ;g jksVh] pkoy] vkyw] vjks :V vkfn ds :i esa nSfud vkgkj dk ,d
egRoiw.kZ fgLlk cukrk gSA

(ii) bldk mi;ksx “kdZjk tsyh vkSj xksan ds fuekZ.k esa fd;k tkrk gSA

(iii) ;g Xywdkst vkSj 'kjkc dk ,d ewY;oku lzksr gSA cM+h ek=k esa LVkpZ dk
mi;ksx èkqykbZ?kj esa fd;k tkrk gSA

(iv) bldk mi;ksx dkxt vkSj diM+k m|ksxksa esa fd;k tkrk gSA

(v) bldk mi;ksx vk;ksMksesfVªd vuqekiu ds fy, ,d ladsrd ds :i esa fd;k
tkrk gSA

(vi) bldk mi;ksx ?kqyu'khy 'kdZjk] 1 “kdZjk ,lhVsV] ukbVªks&LVSªp vkfn dh
rS;kjh esa fd;k tkrk gSA

(vii) LVkpZ ls çkIr MsDlfVªUl dks eksVs dkxt vkSj xksan esa mi;ksx fd;k tkrk gSA

(C
6
H

10
O

5
)

n

;g ouLifr txr esa cgqr O;kid :i ls forfjr fd;k tkrk gSA ikSèks js'ksnkj lkexzh
ds dkj.k viuh lajpuk dks cuk, j[krs gSa tks lsY;wykst gSA dikl yxHkx 'kq)
lsywykst gS vkSj twV] Hkkax] ydM+h] dkxt vkfn] lsywykst ds lHkh vyx&vyx :i
gSaA
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(i)  olk vkSj ekse dks gVkus ds fy, dkcZfud foy;u ds lkFk dikl
dk O;ogkj fd;k tkrk gSA fQj [kfut inkFkZ dks fudkyus ds fy,
gkbMªks¶yksfjd vEy ds lkFk bldk fd;k tkrk gSA bl çdkj çkIr dPps
lsywykst dks {kkjh; vkSj lksfM;e gkbiksDyksjkbV }kjk 'kq) v.kq æO;eku ds
:i esa 'kq) lsywykst çkIr djus ds fy, ç{kkfyr fd;k tkrk gSA

(ii)  lsY;qykst dks ydM+h dh Nhyu ;k ydM+h ds fpIl ysus vkSj
fyfXuu vkSj jsftu dks gVkus ds fy, lksfM;e ckblqyQkbV ;k dkfLVd
lksMk ds lkFk mckydj Hkh çkIr fd;k tk ldrk gSA fQj xksan vkSj vU;
inkFkksaZ dks gVkus ds fy, iryk vEy] ikuh vkSj dkcZfud foy;u ds lkFk
Øfed :i ls bldk O;ogkj fd;k tkrk gSA var esa bls lQsn vkdkjghu
lsY;wykst ikus ds fy, lksfM;e ;k dSfY'k;e gkbiksDyksjkbV ds lkFk iz{kkfyr
fd;k tkrk gSA

(i) lsyqykst jaxghu vukdkj inkFkZ gS tks laxfBr js'ksnkj lajpuk ds lkFk gksrk
gS tks lsywykst ds lzksr dh fo'ks"krk gSA ;g ikuh esa v?kqyu'khy gS] ysfdu
dijhd gkbMª‚DlkbM ¼f'oRtj ds vfHkdeZd½ ds veksfu;k ds ?kksy esa ?kqy
tkrk gSA lsyqykst gkbMªksDyksfjd vEy esa tLrk DyksjkbM ds ?kksy esa Hkh ?kqy
tkrk gSA

(ii) tc lsywykst dks BaM esa lkUnz lY¶;wfjd vEy ds lkFk O;ogkj esa yk;k tkrk
gS rks ;g èkhjs&èkhjs feJ.k esa xqtjrk gSA ikuh ds lkFk ruq gksus ij ?kksy inkFkZ
vekby‚bM tSls “kdZjk dks vo{ksfir djrk gSA

(iii) tc bls ruq lY¶;wfjd vEy ds lkFk mckyk tkrk gS rks bls iwjh rjg ls
D&Xywdkst esa gkbMªksykbTM gks tkrk gSA

(iv) ;g ruq vEyksa vkSj ;kaf=d lapkj ij ikuh ds lkFk gkbMªksdkcZu cukrk gSA

(v) tc 20% dkfLVd lksMk feJ.k ds lkFk O;ogkj esa yk;k tkrk gS rks bldk
:i fpduh vkSj pednkj gks tkrk gSA ;g xq.k 1884 esa t‚u elZj 2 }kjk
uksV dh xbZ FkhA

(vi) lsY;wykst dh v.kq esa D&Xywdkst bdkbZ gS ftlesa ,LVªhfQds'ku ds fy, 3
gkbMª‚fDly lewg eqDr gSaA bl çdkj tc lkUnz ukbfVªd vkSj lY¶;wfjd
vEy ds feJ.k ls mipkfjr fd;k tkrk gS] rks ;g eksuks&] Mkb& vkSj
lsY;qykst ds Vªkb&ukbVªsV~l dk fuekZ.k djrk gSA foLQksVdksa dh rS;kjh esa
lsY;qykst ukbVªsV~l dk mi;ksx fd;k tkrk gSA
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blh rjg tc Xysf'k;y ,flfVd vEy vkSj ,flfVd ,ugkbMªkbM ds feJ.k
dks O;ogkj esa yk;k tkrk gS] rks lsY;wykst Mkb& vkSj VªkbZ&,lhVsV ds feJ.k
dk mRiknu djrk gSA lsY;qykst ,lhVsV dk mi;ksx d'f=e js'ks vkSj isaV ds
fuekZ.k esa fd;k tkrk gSA

 “kdZjk dh rjg lsywykst dk vk.kfod Hkkj Hkh lzksr ds lkFk cnyrk jgrk
gSA vYVªklsfUVª¶;wxy fofèk }kjk fuèkkZfjr bldk vk.kfod Hkkj 10 ls 20 yk[k ds chp
gksrk gSA

iw.kZ gkbMªksfyfll ij Hkh LVkpZ dh rjg Xywdkst dh iSnkokj gksrh gS] ysfdu
mÙkjknZ~èk lsY;qykst esa &&D&XywdksLdksfidkst bdkbZ ds :i esa ekStwn gksrk
gSA lsY;qykst dh ,atkbeSfVd gkbMª‚fyfll ,d fMlkdkjkbM lsyksckbl
mRiUu djrh gS] ftlesa Xywdkst bdkb;k¡ 1] 4&&XykbdksflfMd J̀a[kyk ls
tqM+h gksrh gSaA

blfy, lsY;wykst dks ,d js[kh; cgqyd ekuk tkrk gS] ftlesa &D
XywdksihjkZukst bdkb;k¡ 1]4&& J`a[kyk ls tqM+rh gSaA

(i) bldk mi;ksx dkxt vkSj diM+s ds fuekZ.k esa fd;k tkrk gSA

(ii) lsY;qykst ukbVªsV dk mi;ksx foLQksVdksa] nokvksa] isaV vkSj ySfDolZ ds fuekZ.k
esa fd;k tkrk gSA

(iii) diwj dh mit ds lkFk lsY;qykst ukbVªsV~l lsY;qykbM gksrk gS ftldk
mi;ksx f[kykSus] ltkoVh ys[k vkSj QksVksxzkfQd fQYe fuekZ.k esa fd;k tkrk
gSA

(iv) lsY;wykst ,lhVsV dk mi;ksx js;ku fuekZ.k vkSj IykfLVd esa fd;k tkrk gSA

1.  tSls dikl] diM+s ds fuekZ.k esa mi;ksx fd;k
tkrk gSA twV dk mi;ksx dSuokl] canwd] cksjh&diM+k vkSj frjiky cukus esa
fd;k tkrk gSA

2.  dkxt ,d lH; lekt dh çeq[k vko';drk gSA gekjk
ns'k vko';d v[kckjh dkxt dk dsoy 25% mRiknu djrk gSA orZeku esa
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lHkh çdkj ds dkxt vkSj cksMZ cukus dh gekjh {kerk yxHkx 24-52 yk[k Vu
¼fnlEcj 2002½ gSA Hkkjr esa yxHkx 500 fofuekZ.k bdkb;k¡ dkxt dk
mRiknu dj jgh gSaA Hkkjr us o"kZ 2000–01 esa yxHkx 1-40 yk[k Vu dkxt
dk vk;kr fd;kA gekjs ns'k esa dkxt dh çfr O;fDr [kir  ds yxHkx 0-
5 çfr'kr vkSj fczVsu dh 10 çfr'kr gSA ;gka rd fd nf{k.k vÝhdk vkSj  tSls
ns'k ge tks djrs gSa] mlls vfèkd dkxt dh [kir djrs gSaA

fuekZ.k dkxt esa mi;ksx fd, tkus okys dPps eky ydM+h] ckal] ,LikVksZ ?kkl]
HkkHkj ?kkl] cxkl] edbZ ds MaBy vkSj iqvky gSaA gky gh esa flaFksfVd i‚fyej
ds mi;ksx dks Hkh is'k fd;k x;k gSA

dPps eky dks yqxnh esa cny fn;k tkrk gSA U;wu Js.kh dkxt eSdsfudy
yqxnh rS;kj djus ds fy, ¼fyXuks&lsY;wykst ;qDr½ dk mi;ksx fd;k tkrk
gS csgrj xq.koÙkk okys isij ds fy, yqfx;ks dks lsY;qykbV ¼lYQsV çfØ;k½
;k dkfLVd lksMk ¼lksMk çfØ;k½ ds lkFk fyXuks lsY;wykst dks ?kksyuss ds fy,
O;ogkj esa yk;k tkrk gSA yqxnh] ftls rduhdh :i ls vkèkk inkFkZ ds :i
esa tkuk tkrk gS] dks dSfY'k;e ;k lksfM;e gkbiksDyksjkbV ds lkFk ç{kkfyr
fd;k tkrk gS] iryk lksMk ds lkFk O;ogkj esa yk;k tkrk gS vkSj ikuh ls
vPNh rjg ls èkks;k tkrk gSA rarqvksa dks feuVksa ds VqdM+ksa esa QkM+us ds fy,
yqxnh dks ihV esa ihlk tkrk gSA fiVkbZ Hkjko ds nkSjku] tSls feêh] dSfY'k;e
lYQsV] vcjd] dSfY'k;e dkcksZusV] tLrk lYQsV vkfn] vkSj vkdkj nsus okys
dkjdkas tSls jky] fQVfdjh] 'kdZjk] xksan vkfn dks tksM+k tkrk gSA Hkjko eqæ.k
vkSj vkdkj nsus okys dkjdksa ds fy, dkxt dh lrg esa lqèkkj djrs gSa tks
L;kgh ds çlkj dks jksdrs gSaA

yqxnh dks vc ‘LV‚d&c‚Dl’ uked Vafd;ksa esa Hkstk tkrk gSA LV‚d&c‚Dl
esa ckjhd Nsn ds ekè;e ls cgqr eghu pyrh rkj dh tkyh ds varghu iV~Vh
ij yqxnh dks fxjk fn;k tkrk gSA rkj dh èkqaèk ds pyrs ikuh can gks tkrk
gS vkSj tc ;g Åuh diMs ls vkor̀ jksylZ ds chp igqaprk gS] rks jksylZ dk
ncko ikuh dks gVk nsrk gS vkSj dkxt dh ,d l?ku i= cuk nsrk gSA ;gka
ls dkxt dks lq[kkus vkSj pedkus okys flysaMjksa ¼dSysaMj½ esa Hkstk tkrk gSA
var esa dkxt e'khuksa ij tkrk gS tgka bls okafNr vkdkj esa dkVk tkrk gSA

3.  lsywykst dk mi;ksx èkkxs dh rS;kjh ds fy,
cM+s iSekus ij fd;k tkrk gS tks diM+s ds :i esa cquk tkrk gSA lsY;qykst ;k
blds O;qRiUu dk ,d feJ.k çkIr fd;k tkrk gS vkSj lsY;wykst ds èkkxs dks
xeZ djus ds fy, ckjhd fNæksa ds ekè;e ls ;k xeZ Luku ds fy, etcwj fd;k
tkrk gSA èkkxk fQjdh ij jxM+ gksrk gS ftldk mi;ksx diM+k cquus esa fd;k
tkrk gSA fuEufyf[kr çfØ;kvksa dk mi;ksx fd;k tkrk gS:

(i)  lsyqykst eksuks& vkSj fMfuVªsV ¼ftls dksyksfM;u
;k ikbjksfDlfyu1 dgk tkrk gS½ dks ,YdksgkWy&bZFkj ds feJ.k esa
fo?kfVr dj fn;k tkrk gSA drkbZ feJ.k * dks rc eghu dsf'kdkvksa ;k
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uksty ds ekè;e ls ,d xeZ d{k esa ys tk;k tkrk gS tc foyk;d
eghu èkkxksa dks ihNs NksM+rk gSA ;s èkkxs dkfLVd lksMk ls èkks, tkrs gSa]
lw[k tkrs gSa] eqM+ tkrs gSa vkSj fQjdh ij fyiV tkrs gSa ¼dkfLVd lksMk]
lksfM;e gkbMªkstu lYQsV] veksfu;e gkbMªkstu lYQkbM vkfn èkksus ls
lsywykst ukbVªsV lsywykst esa cny tkrk gS vkSj bl rjg Toyu'khyrk
dk [krjk de gks tkrk gS lsywykst ukbVªsV~l dh ,d xq.k½A

;|fi foyk;d dks dkQh gn rd iquiZzkIr fd;k tk ldrk gS] fQj Hkh
jlk;uksa ds 'kkfey gksus ds dkj.k çfØ;k egaxh gSA

(ii)  lsY;wykst Mk;lsVsV dks ,lhVksu esa fo?kfVr
dj fn;k tkrk gS vkSj feJ.k ukbVªsV feJ.kksa ds fy, Åij of.kZr çfØ;k
}kjk dkrk tkrk gSA

;gka fQj ls foyk;d dks okil ik;k tk ldrk gS ysfdu ;g çfØ;k
egaxh gSA

(iii)

(a)  bl çfØ;k esa ydM+h ds xwns dks veksfu;kd
d‚ij gkbMª‚DlkbM ¼f'oRtj ds vfHkdeZd½ esa fo?kfVr dj fn;k
tkrk gSA çkIr feJ.k dks iryk lY¶;wfjd vEy ds Luku esa ,d
fLiujusV ds ekè;e ls cy yxk;k tkrk gSA vEy èkkxs ds :i esa
?kksy dks tekrk gS vkSj rkack vkSj veksfu;k dks fudkyrk gSA bl
çdkj 'kq) lsY;qykst èkkxk çkIr fd;k tkrk gS tks fQjdh ij
èkks;k tkrk gS] lw[k tkrk gS vkSj jxM+ gksrk gSA

(b)  ;g lcls egRoiw.kZ çfØ;k gS vkSj nqfu;k esa
fufeZr dqy js;ku ds 80 ls vfèkd ds fy, ftEesnkj gSA

'khry ydM+h] ds fy, dSfY'k;e fcLQqykbV vkSj lYQj Mkbv‚DlkbM ds
lkFk idk;k tkrk gS] dk mi;ksx fd;k tkrk gSA ckblqyQkbV yqxnh dks
Dyksjhu ds lkFk ç{kkfyr fd;k tkrk gS vkSj 16&17 % NaOH ds lkFk 2 ls
4 ?kaVs ds fy, ip tkrk gSA çkIr lksMk lsY;qykst dks JsfMax e'khuksa esa Hkstk
tkrk gS vkSj dVk gqvk lsY;qykst dks dkcZu Mkbv‚DlkbM ds 10% otu ds
lkFk feyk;k tkrk gSA 3 ls 4 ?kaVs ds eaFku esa] ?kksy ,d xgjs ukjaxh jax dk
æO;eku & lksfM;e lsY;wykst tSaFksV nsrk gSA

lksfM;e lsywykst tSaFksV æO;eku iryk NaOH feJ.k ds lkFk feyk;k tkrk
gS vkSj 4&5 ?kaVs ds fy, mHkkjk tkrk gS tc ,d Li"V foLdksl rjy
¼foLdksl½ ifj.kke gksrk gSA bl ?kksy esa lsY;wykst tSaFksVl gksrs gSaA bls idus
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ds fy, 4 ls 5 fnuksa ds fy, laxzghr fd;k tkrk gSA bl ‘foLdksl’ dks fQj
ls fLiuj ds ekè;e ls vEy Luku ¼70% ikuh] 10% H

2
SO

4
] 18% lksfM;e

lYQsV] FkksM+k Xywdkst vkSj tLrk lYQsV½ ds ekè;e ls etcwj fd;k tkrk gS
tks èkkxs dks ysi djrk gSA bu js'kksa dks lwr ds :i esa ,d lkFk ?kqek;k tkrk
gS vkSj ruko dks c<+kus ds fy, rkuk tkrk gSA ;s èkqy jfgr] ç{kkfyr ¼;fn
vko';d gks½ èkqys gq, vkSj lw[ks gq, gksrs gSaA

4.  ;g ,YdksgkWy ;k ,ekby ,lhVsV esa mi;qDr
rkieku ij ncko ds rgr diwj ds lkFk ik;jksfDlfyu ¼eq[; :i ls
lsY;qykst dh MkbfuVªsV½ dks xeZ djds çkIr fd;k tkrk gSA ;g ikjn'khZ gS
ysfdu okafNr jax dk vfèkxzg.k dj ldrk gSA

lsY;wy‚bM dks mcyrs ikuh esa Mqcks dj IykfLVd lkexzh esa ifjofrZr fd;k tk
ldrk gSA bl rjg ls çkIr IykfLVd lkexzh dk mi;ksx nSfud mi;ksx ds
fofHkUu IykfLVd ys[k cukus ds fy, fd;k tk ldrk gSA

5.  ;g ,d iryh ikjn'khZ dkxt gS ftls foLdksl feJ.k ds fy,
etcwj djds] cgqr gh ckjhd Nsn ds tfj,] vEy Luku esa cuk;k tkrk gSA
;g ukbVªkslsY;wykst ykg dh ,d iryh f>Yyh dks ykxw djds tyjksèkh
cuk;k tkrk gSA ;g ,d mR—"V jSfiax isij gSA

6.  lsY;wykst ukbVªsV~l tc fo'ks"k iryk djus okyk inkFkZ ds lkFk mfpr
foy;u esa fo?kfVr gks tkrs gSa] rks ykg iSnk djrs gSaA mUgsa fofHkUu jaxksa dks
nsus ds fy, jaftr fd;k tk ldrk gSA

7.

(i)  ;g yxHkx iwjh rjg ls ukbVªsVsM ¼VªkbukbVªsV½ lsyqykst
gSA laihfM+r :i esa foLQksV gksus ij ;g fgald :i ls QV tkrk gSA
bldk mi;ksx V‚jihMks vkSj iuMqCch [kkuksa dks pktZ djus esa fd;k tkrk
gSA

(ii)  ;g 58% ukbVªksfXyljhu] 37% canwd :bZ ¼lsyqykst VªkbukbVªsV½
vkSj ,lhVksu esa oSlyhu dk feJ.k gSA bls Leksdysl ikmMj Hkh dgk
tkrk gSA ;g ,d ç.kksnd ds :i esa dk;Zjr gSA

(iii)  ;g 7% canwd dikl ds lkFk ukbVªksfXyljhu dk
feJ.k gSA ;g [kuu vkSj lqjax ds mís';ksa ds fy, dk;Zjr ,d
'kfDr'kkyh foLQksVd Hkh gSA
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ç—fr esa pkj çdkj ds rSyh; inkFkZ gksrs gSa :

1.  [kfut rsy fofHkUu gkbMªksdkcZu dk feJ.k gksrs gSa tks iF̀oh
dh Hkwry ds uhps gksrs gSaA dqN egRoiw.kZ gSa isVªksfy;e] feêh dk rsy] iSjkfQu
rsy vkfnA

2.  % ;s ikSèkksa esa gksus okyh lqxafèkr egd okys rjy inkFkZ gSa] tSls
fd uhacw dk rsy] [kl dk rsy] panu dk rsy] xqykc dk rsy] ykSax dk rsy]
rkjihu dk rsy vkfnA buesa eq[; :i ls ,YMhgkbM] dsyksksu] ,LVj]
,YdksgkWy vkfn ds lkFk Vsjisu 'kkfey gksrs gSaA

3.  ekse] lkekU; :i ls] mPp olk vEy ds ,LVj dk feJ.k gksrs gSa]
ftlesa mPp eksuksgkbfMªd ,YdksgkWy tSls fd dsVkby] ek;fjfdy vkfn gksrs
gSaA os vke rkSj ij eqDr voLFkk esa mPp vEy vkSj ,YdksgkWy ;qDr gksrs gSaA
mUgsa iSjkfQu ekse ds lkFk Hkzfer ugha gksuk pkfg,] tks mPp ,YdsUl dk
feJ.k gSA ekse ikuh dh rqyuk esa gYdk gksrk gS vkSj blesa v?kqyu'khy Hkh
gksrk gS] ysfdu csathu] dkcZu MkblYQkbM vkSj gYds isVªksfy;e esa vklkuh ls
?kqy tkrk gSA os ouLifr ds lkFk&lkFk i'kq mRifÙk ds gSa vkSj Årdksa dks ikuh
ds ços'k ls cpkrs gSaA ekse ds dqN mnkgj.k fuEufyf[kr gSa:

(a)  ;g eSfjfdy ikfeVsV ¼C
15
H

31
COOC

31
H

63
½

ikfefVd vEy dk ,d ,LVj] C
15
H

31
COOH vkSj esfjfdy ,YdksgkWy

C
31
H

63
OH gSA ;g eèkqefD[k;ksa }kjk lzkfor fd;k tkrk gS vkSj bldk

mi;ksx cwV i‚fy'k] fyFkksxzkfQd L;kgh] lkSan;Z çlkèkuksa esa fd;k tkrk gS] tks
vlckc vkSj peM+s dks pedkus ds fy, vkSj nok dh rS;kjh esa Hkh mi;ksx
fd;k tkrk gSA

(b)  ;g 'kqØk.kq rsy dk ikjHkklh] pednkj vkSj fØLVyh;
?kVd gS] tks Ogsy ds 'kqØk.kq ds flj esa ekStwn gksrk gSA ;g lsfVy ,YdksgkWy]
C

16
H

33
OH vkSj ikfefVd vEy C

15
H

31
.COOH dk ,LVj gSA bldk mi;ksx

eksecÙkh] lkSan;Z çlkèku vkSj vkS"kfèk cukus esa fd;k tkrk gSA

(c)  ;g ekbfjdkby ,YdksgkWy dk ,LVj gS] C
31
H

63
OH

lhfj;ksfVd vEy ds lkFk] C
25
H

51
COOH vkSj bls (Myricyl Cerotate)

¼C
25
H

51
COOC

31
H

63
½ ds :i esa tkuk tkrk gSA ;g czkthy esa rkM+ ds iÙkksa

esa ik;k tkrk gSA bldk mi;ksx cwV i‚fy'k cukus esa] xzkeksQksu fjd‚MZ fuekZ.k
esa vkSj okfuZ'k m|ksx esa fd;k tkrk gSA

(d)  ;g HksM+ ds Åu ls çkIr rsy gSA blesa oykfjd ls ysdj
ikfefVd vEy rd olk vEy ds lkFk dksysLVª‚y ds ,LVj gksrs gSaA

4.  vkerkSj ij dgk tkus okyk rsy vkSj olk mPp olh; vEyksa
okys fXylj‚y ds ,LVj gSa vkSj bUgsa fXyljkbM ds :i esa tkuk tkrk gSA os
vke rkSj ij LVh;fjd] ikfefVd vkSj vksfyd vEy ds fXyljkbM gSaA vU;
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vEy ds fXyljkbM Hkh ekStwn gSa] ysfdu vEy esa vkerkSj ij lkekU; J̀a[kyk
vkSj ;gka rd fd dkcZu ijek.kqvksa dh la[;k gksrh gSA cVj QSV esa dqN ,LVj
vEy dh fo"ke la[;k dkcZu ijek.kqvksa ds lkFk vkSj 'kkf[kr J̀a[kyk ds lkFk
Hkh ekStwn gksrs gSaA pkSewxzk rsy esa pØh; lajpukvksa ds lkFk vEy ds fXyljkbM
'kkfey gSaA

rsy vkSj olk ds chp egRoiw.kZ varj ;g gS fd rsy lkèkkj.k rkieku ij rjy
inkFkZ gksrs gSa] olk Bksl gksrs gSaA fXyljkbM cukus okys rsyksa esa vksfyd vEy
¼C

17
H

33
COOH½] fyuksysfud ¼C

17
H

29
COOH½ vEy tSls vlar`Ir vEy dk

,d cM+k vuqikr gksrk gS; tcfd fXyljkbM cukus okys olk esa lar'Ir vEy
ds cM+s vuqikr gksrs gSa tSls fd y‚fjd ¼C

11
H

23
.COOH½] fefjfLVd

¼C
13
H

27
.COOH½] ikfefVd ¼C

15
H

31
.COOH½ vkSj LVh;fjd vEy

¼C
17
H

35
.COOH½A

fXyljkbM dk uke mu esa ekStwn vEy vo'ks"kksa ds vuqlkj j[kk x;k gS] tks
vafre ‘ic vEy’ dks ‘in’ }kjk çfrLFkkfir djrs gSaA LVh;fju vkSj ikfefVu]
lar`Ir vEy ds fXyljkbM& LVh;fjd vkSj ikfefVd & Bksl gksrs gSa] tcfd
vksysbu] vlarÌr vksfyd vEy dk fXyljkbM ,d rjy gSA

vkerkSj ij fXyljkbM esa ,d ls vfèkd vEy vo'ks"k gksrs gSaA ,sls fXyljkbM
dks ‘fefJr fXyljkbM’ ds :i esa tkuk tkrk gSA fefJr fXyljkbM vke rkSj
ij çk—frd :i ls ik, tkus okys rsy vkSj olk esa ekStwn gksrs gSa] fefJr
fXyljkbM] vksysvks&ikfeVks&LVh;fju] LVhjksfMfiyfefVu] ikfeVks&fMLVsfju
vkfn] pjch esa ekStwn gksrs gSa] tks lwvjksa ls çkIr olk gksrs gSaA

ikSèkksa esa] rsy vkSj olk eq[; :i ls chtksa esa ik, tkrs gSa] tcfd tkuojksa esa] os Årdksa
vkSj ekalisf'k;ksa esa Ropk ds uhps ekStwn gksrs gSaA

fuEufyf[kr dqN rsy vkSj olk ds mnkgj.k gSa:

ouLifr rsy i'kq rsy ouLifr olk i'kq olk

fry dk rsy Ogsy dk rsy ukfj;y dk rsy pjch

vylh dk rsy d‚M fyoj rsy ouLifr ?kh eD[ku

 fuEufyf[kr çfØ;k,a vkerkSj ij ewy lkexzh ls olk vkSj rsy fudkyus
ds fy, mi;ksx dh tkrh gSa:

(i)  i'kq olk vkerkSj ij bl çfØ;k }kjk fudkys tkrs gSaA tkuojksa
ds Årdksa dks dkV fn;k tkrk gS vkSj ;—r] xqnsZ vkfn dks ikuh ;k Hkki ls
mckyk tkrk gSA olk fi?kyrh gS vkSj lrg ij rSjrh gS] ftls okil ys fy;k
tkrk gSA
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(ii)  ouLifr olk ;k rsyksa okys chtksa dks jksylZ }kjk dqpy fn;k tkrk
gS vkSj gkbMªksfyd çsl ;k fujarj ,Dlisyj esa nck;k tkrk gSA rsy ‘rsy dsd’
dks ihNs NksM+rs gq, vyx gks tkrk gSA Åij nck, x, dsd dks xeZ fd;k
tkrk gS vkSj nwljh d{kk ds rsy nsus ds fy, xeZ fd;k tkrk gS ftlesa
vokaNuh; ?kVd vkSj ,d etcwr xaèk gksrh gSA

(iii)  nck;k gqvk dsd] xeZ ncko ds ckn] 'ks"k rsy çkIr
djus ds fy, dkcZu VsVªkDyksjkbM] csathu] isVªksfy;e bZFkj vkfn tSls dkcZfud
foy;u ds lkFk dqpyk vkSj fudkyk tkrk gSA vc cpk gqvk rsy dsd eos'kh
ds Hkkstu ds :i esa mi;ksx fd;k tkrk gSA

 dPps rsy ;k olk dks FkksM+k {kkj ds lkFk eqDr vEy dks csvlj djus ds
fy, vkSj fdlh Hkh dksykbMy v'kqf);ksa dks tek djus ds fy, bykt fd;k tkrk
gSA blds ckn tkuojksa ds pkjdksy] eqyrkuh feV~Vh ;k IykLVj v‚Q isfjl ds lkFk
70&80 fMxzh lsfYl;l ij xeZ djds ç{kkfyr fd;k tkrk gSA yxHkx vkèks ?kaVs ds
ckn] fQYVj fd, x, rsy dks fQYVMZ çsl ds ekè;e ls fQYVj fd;k tkrk gS vkSj
fQj blds ekè;e ls lqijghV LVhe dks ikfjr djds nqxZfUèkr fd;k tkrk gSA fQj
rsy dks tYnh ls BaMk fd;k tkrk gS vkSj daVsujksa ls fudkyk tkrk gS] rkfd bldh
xaèk [kjkc u gksA

rsy vkSj olk jaxghu ¼v'kqf);ksa ds dkj.k ihys ;k Hkwjs jax ds½ rjy ;k Bksl gksrs
gSa] tks ikuh dh rqyuk esa gYds gksrs gSa vkSj blds lkFk folftZr gksrs gSaA os dkcZfud
foy;u tSls csathu] isVªksfy;e bZFkj bR;kfn esa Lora= :i ls ?kqyu'khy gksrs gSa]
ysfdu os v?kqyu'khy gksrs gSa] ysfdu etcwr rki ij fo?kfVr gksdj ,Øksfyu dh
rh[kh xaèk nsrs gSaA lkcqu] ftysfVu ;k vU; ik;lhdkjh dh mifLFkfr esa ikuh ds lkFk
mÙksftr gksus ij os vklkuh ls ik;lu cukrs gSaA i'kq olk esa dksysLVª‚y] ,d vlarÌr
'kjkc gksrh gS] tcfd ouLifr olk esa QkbVksLVsj‚y gksrk gSA

1.  dqN rsy esa nks ;k rhu nksgjs caèku tSls fyuksfyd ¼2
nksgjs caèku½] fyuksysfud] ,fyvksLVsfjd vkSj fydSfud vEy ¼çR;sd esa 3 nksgjs
caèku gksrs gSa½] ok;q ls v‚Dlhtu dks èkhjs&èkhjs vo'kksf"kr djus vkSj fQj ,d
dBksj ikjn'khZ dksfVax cukus ds fy, iksyhejkbftax dk xq.k gksrk gS] vkSj jax
vkSj rsy ds diM+s cukus esa mi;ksx fd;k tkrk gSA bl çfØ;k dks 'kq"du vkSj
rsy dks lq[kkus okys rsyksa ds :i esa tkuk tkrk gS-SA ;fn vEy esa nksgjs caèku
dk la;qXeu iz.kkyh gksrk gS] tSls] ,yksLVsfjd vkSj fyfud vEy ¼Vax vkSj
vksfVfVdk rsy esa ekStwn½] rks 'kq"d dh izfdz;k vfèkd vklkuh gksrh gS] D;ksafd
vylh vkSj isjhyk rsy esa ekStwn xSj&la;qfXer nksgjs caèku okys vEy dh
rqyuk esaA ¼buesa fyuksyhd vkSj fyuksysfud vEy gksrs gSaA½ rqax vkSj vksfVfVdk
rsy] gkykafd vylh ds rsy ls csgrj gSa] D;ksafd mudh mPp ykxr ds dkj.k
lq[kkus okys rsy ds :i esa cgqr de mi;ksx gksrk gSA
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2.  gok vkSj ueh ds laidZ esa yacs le; rd HkaMkj.k ij] rsy]
vkSj olk èkheh xfr ls lM+u ls xqtjrs gSa vkSj vfç; xaèk fodflr djrs gSaA
bl çfØ;k dks foÑr xaèkrk ds :i esa tkuk tkrk gSA jatyhdj.k ds nkSjku
ekuk tkrk gS fd jklk;fud ifjorZu lw{ethoksa vkSj ,atkbeksa ds dkj.k gksrs
gSa] ¼i½ ,atkbeh gkbMªksfyfll] de nqxZèk olk vEy dk mRiknu djrs gSaA ¼ii½
gkbMªksfyfll ds nkSjku mRiUu gksus okys vlarÌr vEyksa dk gokbZ v‚Dlhdj.k
gksrk gS] ftlls ,YMhgkbM~l vkSj dhVksUl dk fuekZ.k gksrk gS ftlesa vfç;
xaèk gksrk gS ¼iii½ gkbMªksfyfll ds ifj.kkeLo:i â&v‚Dlhdj.k gksrk gS]
ftlds ifj.kkeLo:i MsDLVªksDlkbys'ku gksrk gS] ftlls dsVksUl dk fuekZ.k
vfç; Lokn nsrk gSA

blfy, HkaMkj.k ds nkSjku rsy vkSj olk dks gok vkSj ueh ls cpkuk vko';d
gSA

3. % rsy vkSj olk fXylj‚y vkSj olk vEy dks ruq vEy] {kkj
;k vfrxeZ Hkki }kjk gkbMªksykbt fd;k tk ldrk gSA gkbMªksfyfll Hkh
,atkbeksa ¼tSls] ykbisl½ }kjk yk;k tk ldrk gSA

{kkj }kjk rsy vkSj olk ds tyh; fo'ys"k.k dks lkcquhdj.k ds :i esa tkuk
tkrk gSA

4.  rsy esa olk dh rqyuk esa vlar`Ir fXyljkbM vfèkd gksrs
gSa vkSj blfy, ;s rjy inkFkZ gksrs gSaA tc gkbMªkstu ncko esa vkSj mi;qDr
mRçsjd dh mifLFkfr esa muds ekè;e ls ikfjr fd;k tkrk gS] rks vkerkSj ij
lw{e :i ls fudy ;k jsuh fudy foHkkftr gksrk gS]]] vlarÌr fXyljkbM dks
lar`Ir fXyljkbM esa cny fn;k tkrk gS vkSj rsy ,d Bksl ;k vèkZ&Bksl :i
xzg.k djrk gSA fQj bUgsa ouLifr ?kh ;k udyh eD[ku ds :i esa tkuk tkrk
gSA

gkbMªkstuhdj.k rsy ds jax] xaèk vkSj Lokn dkssa csgrj cukrk gS gkbMªkstuh—
r ;k dBksj rsyksa dk mi;ksx ‘ouLifr *;k ‘ouLirh ?kh* ds :i esa fd;k tkrk
gS vkSj udyh eD[ku dk mi;ksx] lkcqu vkSj eksecfÙk;ksa ds fuekZ.k ds fy,
Hkh fd;k tkrk gSA
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gekjs ns'k esa ‘ouLirh ?kh’ dh cM+h ek=k feêh ds rsy] ukfj;y rsy vkSj
ewaxQyh ds rsy ls rS;kj fd;k tkrk gS; dqy mRiknu çfr o"kZ yxHkx 46
yk[k Vu gks jgk gSA ouLirh ?kh dk fi?kyuk 37°C ls uhps gS] ;g ekuo
miHkksx ds fy, mi;qDr gS] D;ksafd ;g ç.kkyh esa vklkuh ls vkRelkr dj
fy;k tkrk gS] ysfdu 37 ° ls Åij fi?kyus dk mi;ksx djus ds fy, v;ksX;
gS] D;ksafd ;g isV esa vfeV jgrk gS vkSj vkarksa ds dbZ fodkj dk dkj.k curk
gSA

5.  ;fn ncko esa gkbMªkstu dh vfèkdrk] rkack Øksfe;e
mRçsjd dh mifLFkfr esa ,d rsy ;k olk ds ekè;e ls ikfjr gks tkrh gS] rks
;g fXylj‚y vkSj mPp olh; ,YdksgkWy esa foHkkftr gks tkrk gSA

gkbMªkstu ds ekè;e ls ,d ;kSfxd dks foHkkftr djus dh çfØ;k dks
gkbMªkstuksfyfll ds :i esa tkuk tkrk gSA

6.  ifj"—r ;k vifj"—r lks;kchu rsy ds HkaMkj.k ds nkSjku eNyh
ds Lokn ds fy, vxz.kh chu vkSj ?kkl ds Lokn ds fodkl dks Lokn çR;korZu
ds :i esa tkuk tkrk gSA ;g eq[; :i ls vi?kVu vkSj iksyhejkbts'ku ds
ckn fyuksysusV v‚V‚fDlMs'ku ds dkj.k gksrk gSA ,aVhv‚fDlMsaV Lokn çR;korZu
dks jksdus esa çHkkoh ugha gSa] gkykafd os Lokn de dj nsrs gSaAblh çdkj]
çR;korZu dks fu;af=r djus esa gkbMªkstuhdj.k çHkkoh ugha gSA

fdlh fo'ks"k rsy ;k olk dk vkS|ksfxd eku bldh lajpuk vkSj 'kq)rk ij fuHkZj
djrk gSA bl mís'; ds fy, dbZ HkkSfrd vkSj jklk;fud ijh{k.k fd, tkrs gSaA
lkekU; HkkSfrd ijh{k.k xyukad ¼fi?kyus½ fcanq] fof'k"V xq#Ro] viorZd lwpdkad]
';kurk ¼fpifpikgV½ vkfn dk fuèkkZj.k djrs gSa] tcfd fuEufyf[kr dqN jklk;fud
ijh{k.k gSa%

(i)  ;g ,d rsy ;k olk esa ekStwn eqDr olh; vEy dh ek=k dks
bafxr djrk gSA olk ;k rsy dk vEy egRo 1 xzke olk ;k rsy esa ekStwn
eqDr dkcZfud vEyksa dks mnklhu djus ds fy, vko';d iksVsf'k;e gkbMª‚DlkbM
dh feyhxzke dh la[;k gSA ;g ,YdksgkWy esa rsy ;k olk dh ,d de ek=k
dks foy; djds vkSj ekud {kkj ds foijhr bls lwpd ds :i esa fQuksyQFksfyu
dk mi;ksx djds fuèkkZfjr fd;k tkrk gSA

,d mPp vEyh; eku ,d iqjkuk rsy ;k vuqfpr ifjfLFkfr;ksa esa laxzghr olk
dk ladsr gSA
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(ii)  bls 1 xzke olk ;k rsy ds iw.kZ gkbMªksfyfll ds ifj.kkeLo:i
iwjh rjg ls olh; vEy dks mnklhu djus ds fy, 1 xzke olk ;k rsy dks
iwjh rjg ls lkcqu cukus ds fy, vko';d iksVsf'k;e gkbMª‚DlkbM ds
feyhxzke dh la[;k ds :i esa ifjHkkf"kr fd;k x;k gSA

;g ekud ,YdksgkWy dkfLVd iksVk'k ?kksy dh vfrfjDr ek=k vkSj ,d ekud
vEy ds lkFk vfrfjDr {kkj dks okil 'kh"kZd ds lkFk olk ;k rsy dh ,d
otu dh ek=k ¼1&2 xzke½ ds {kkj ds ç;ksx }kjk fuèkkZfjr fd;k tkrk gSA

lkcquhdj.k eku olk ;k rsy ds vk.kfod Hkkj ds ckjs esa ,d fopkj nsrk gSA
lkcquhdj.k dk eku ftruk NksVk gksrk gS] vkf.od Hkkj mruk gh vfèkd gksrk
gSA ;g ,d fuf'pr ek=k esa olk ;k rsy dks lkcqu esa ifjofrZr djus ds fy,
vko';d {kkj dh x.kuk rFkk olk ;k rsy ds feykoV dk irk yxkus ds fy,
de ;k mPprj lkcquhdj.k eku ds }kjk Kkr djus esa Hkh ;g mi;ksxh gSA

lkcquhdj.k eku vkSj vEy eku ds chp varj olk ;k rsy ds ,LVj eku ds
:i esa tkuk tkrk gSA

(iii)  bls 100 xzke olk ;k rsy }kjk yh xbZ vk;ksMhu dh la[;k
ds :i esa ifjHkkf"kr fd;k x;k gSA tSlk fd vk;ksMhu vklkuh ls çfrfØ;k
ugha djrk gS] okLrfod O;ogkj esa vk;ksMhu eksuksDyksbM dk mi;ksx fd;k
tkrk gSA ,d olk ;k rsy ds vk;ksMhu eku vlarÌr ;k vlarqyu dh
fMxzh¼ek=k½ ds vuq:i gS vkSj blds lw[kus okys pfj= dk ,d fopkj nsrk gSA
;g olk ;k rsy esa feykoV dk irk yxkus vkSj lkcqu cukus ds fy, bldh
mi;qDrrk dks igpkuus esa Hkh enn djrk gSA

olk ;k rsy dh ,d rkSyh gqbZ ek=k1 dks vk;ksMhu eku ¶ykLd esa fy;k tkrk
gS] ftls 'kq) DyksjksQ‚eZ ;k dkcZu VsVªkDyksjkbM ds 15 feyhyhVj esa
?kqyu'khy fd;k tkrk gS vkSj 25 feyhyhVj fotsl dh vfHkdeZd2 ds lkFk
vfHkfØ;k fd;k tkrk gSA ¶ykLd dk MkV¼LV‚ij½ iksVsf'k;e vk;ksMkbM ?kksy
vkSj ¶ykLd ds lkFk ue¼flDr½ gksrk gS vkSj 30&60 feuV ds fy, vaèksjs esa
j[kk tkrk gSA blds ckn ?kksy dks 15 çfr'kr 10 çfr'kr iksVsf'k;e
vk;ksMkbM vkSj lwpd ds lkFk feyk;k tkrk gSA rsy ;k olk dh vuqifLFkfr
esa ,d [kkyh fuèkkZj.k Hkh fd;k tkrk gSA nks vuqekiuksa esa ekud Fkk;kslYQsV
?kksy ¼ekuk ½ ds feyhyhVj esa o‚Y;we ds chp dk varj vk;ksMhu vo'kksf"kr
ds cjkcj bafxr djrk gSA

bl çdkj vk;ksMhu eku ¾ 
1.27a b

W

tgka a = [kkyh ç;ksx dk vè;;u

b = okLrfod ç;ksx dk vè;;u

W = olk ;k rsy dk otu ysukA
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 dqN rsyksa vkSj olk ds lkcquhdj.k vkSj vk;ksMhu eku

ouLifr olk

ukfj;y 246–250 8–10

[ktwj 196–210 48–58
tkUro¼i'kq½ olk

eDd[ku 216–235 26–45
pchZ 193–200 40–66

ouLifr rsy

vjaMh 176–187 81–91
tSrwu 185–200 74–94

dikl dk cht 191–196 108–115
vylh 190–196 175–200
i'kq rsy

pjch rsy 190–195 46–70
Ogsy 188–194 110–150

eNyh ¼lkfMZu½ 185–195 120–192

vuk'kq"du okys rsy ¼ewaxQyh] ljlksa½ dk vk;ksMhu eku 85&105 ls ysdj
vèkZ'kq"du okys rsy ¼dikl cht¼fcVqyk½] fry½ ds fy, 105&120 rd gksrk
gS] tcfd 'kq"d rsyksa ¼vylh] lks;kchu½ ds fy, ;g 120 ls Åij gksrk gSA

(iv) -s  ;g rsy ;k olk esa fXyljkbM ds :i esa mifLFkr
ok"I'khy olh; vEy dk ,d eki gSA bls gkbMªksyk;M olk ;k rsy ds 5 xzke
ds vklo ;k vklqr dks mnklhu djus ds fy, vko';d 0-1 ,u iksVsf'k;e
gkbMª‚DlkbM foy;u ds feyhyhVj dh la[;k ds :i esa ifjHkkf"kr fd;k x;k
gSA

bldk mi;ksx eD[ku ;k ?kh dh 'kq)rk dks fuèkkZfjr djus ds fy, fd;k
tkrk gSA 'kq) eD[ku vkSj ?kh ds fy,  eku 20&30 ds chp] ukfj;y ds rsy
ds fy, 6&8-5 ds chp vkSj rkM+ dh xqByh ds rsy ds fy, 4&7 ds chp gksrk
gSA

(v)  ;g ,d rsy ;k olk esa ekStwn ,Ydksgfyd lewgksa dk ,d
eki gSA ;g iwjh rjg ls ,flVkby rsy ;k olk ds ,d xzke ds lkcquhdj.k
}kjk eqDr gksdj çkIr ,flfVd vEy dks csvlj djus ds fy, vko';d
iksVsf'k;e gkbMª‚DlkbM ds feyhxzke dh la[;k ds :i esa ifjHkkf"kr fd;k tk
ldrk gSA

(vi)   ;g Hkki ok"i'khy dks mnklhu djus ds fy, vko';d 0-
1 ,u iksVsf'k;e gkbMª‚DlkbM foy;u ds feyhyhVj dh la[;k ds :i esa
ifjHkkf”kr fd;k x;k gS] ysfdu gkbMªksykbTM rsy ;k olk ds 5 xzke ds
vklou ls çkIr ikuh v?kqyu'khy olh; vEy gksrk gSA ikuh esa v?kqyu'khy
olh; vEy dks vklouh ds fuLianu }kjk  eku fuèkkZj.k esa çkIr fd;k tkrk
gSA mUgsa ,YdksgkWy esa ?kqyu'khy dj fn;k tkrk gS vkSj 0-1  ds foijhr
VkbVªsVsM dj fn;k tkrk gSA
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viektZd os inkFkZ gksrs gSa] tks xanxh dks nwj djrs gSaA gky ds o"kksaZ esa dqN lrg
lfØ; dkjd] ?kqyu'khy lkcqu ds vykok] lQkbZ ds LoHkko ls ;qDr ik, x, gSaA
mUgsa lkcqu jfgr fMVtsaZV] lkcqu jfgr lkcqu ;k flad (Syndets) dgk tkrk gS vkSj
os lkcqu dh rqyuk esa dBksj ty ds çfr vfèkd çfrjksèkh gksrs gSaA lkcqu dh rjg
muesa gkbMªksfQfyd ¼ikuh esa ?kqyu'khy½ vkSj gkbMªksQksfcd ¼rsy esa ?kqyu'khy½ nksuksa
Hkkx gksrs gSa] ysfdu lkcqu dh rqyuk esa vfèkd yksdfç; gksrs gSa vkSj ckn okys dks
dkQh gn rd cny fn;k gSA

vktdy mi;ksx fd, tkus okys dbZ —f=e viektZd dh la[;k uhps fn,
x, gSa%

(i)  ;s lY¶;wfjd ,flM ,LVj ds lY¶;wfjd
,flM ,LVj ds lksfM;e yo.k gSa tks vkerkSj ij 10 ls 15 dkcZu ijek.kqvksa
okyh yach J̀a[kyk ds ,yhQsfVd ,YdksgkWy gSaA ,YdksgkWy olk vkSj rsyksa ds
gkbMªkstuksfyfll }kjk çkIr fd;k tkrk gSA dqN lkekU; mnkgj.k gSa%

lkèkkj.k lkcqu ds foijhr os gkbMªksfyfll ij gkbMª‚fDly vk;uksa dk
mRiknu ugha djrs gSa vkSj blfy, Åuh diM+ksa dh lQkbZ ds fy, lqjf{kr gksrs
gSaA os dBksj vkSj uje ikuh ds lkFk leku :i ls vPNh rjg ls dke djrs
gSaA

(ii)  yach J̀a[kyk {kkj lewg ds lkFk prqèkkZrqd
veksfu;e yo.k dks viektZd tSls VªkbesFkkby LVh;fjy veksfu;e czksekbM
ds :i esa bLrseky fd;k tkrk gSA

(iii)

 vkaf'kd :i ls oxhZ—r ,fLVªQkbM i‚yhgkbMªksDlh ;kSfxd viektZd ds
:i esa dk;Z djrs gSa] tSls]
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(iv)  lksfM;e p& MksMsfly&csathu
lYQksusV ,d vPNs viektZd¼fMVtsaZV½ ds :i esa dke djrk gSA

lksfM;e p& MksMsflycsathu lYQksusV

lksfM;e ds LFkku ij f=bFksu‚y veksfu;e vk;u ds lkFk lYQksusV~l rjy
fMVtsaZV ds fy, vR;fèkd ?kqyu'khy lkexzh ds :i esa dke djrs gSaA

flaFksfVd fMVtsaZV¼—f=e viektZd½ ;k flad (syndets) (i) _.kk;ksfud lrg
lfØ; (ii) èkuk;fud lrg lfØ; ;k (iii) xSj&vk;fud lrg lfØ; dkjd gks
ldrs gSaA dqN ifjfpr mnkgj.k gSa%

(i)  lSaMksiSu] Mªs¶V] bXiksu] Mªsu] lsfjfVVksy vkSj
lksfM;e lsfVy lYQsVA

(ii)  lsfVy ikbfjfMfu;e gkfyM~l] lsfVy fVªesFkkby
veksfu;e gSfyM~l] tsfQj;] tsyu] osyu vkSj fQejksyA

(iii)  ,ugkbMªks&lksfcZVksy ds ,LVj] ,fFkyhu
v‚DlkbM ds lkFk eqDr gkbMª‚fDly lewgksa dks bZFkj }kjk ?kqyu'khy gksrs gSaA

flad (Syndets) fdlh Hkh lrg ;k varjkQyd ds i"̀B ruko dks de djds
dk;Z djrs gSa] tks foijhr i{kksa ij v.kqvksa ds chp vleku vkd"kZ.k ds dkj.k gksrk
gSA lrg ij viektZd¼fMVtsaZV½ dk lks[kuk ikuh ds foijhr lrg dks vknZzd djus
vkSj rsy dh ijr dks cwanksa esa ifjofrZr djus nsrk gS tks xanxh ds lkFk fgykus ;k
mŸksftr gksus ij te tkrk gSA
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 flad (Syndets) ?kjsyw Dyhuj ds :i esa mi;ksx fd, tkrs gSa( diM+k
fojatu ds fy,( èkkrq dh lQkbZ( [kk| çlaLdj.k midj.kksa dh lQkbZ vkSj LVjykbt
djuk( lkSan;Z çlkèku esa( VSfuax ¼peZ'kksèku½ esa] peM+s dh jaxkbZ esa( v;Ld foi.ku¼mRIyko½(
vfXu'keu( —f=e jcj] çfrthok.kq vkfn dk ik;lu cgqyhdj.kA

8- ,flfVyhdj.k D;k gS\

9- lsyyksokst dk v.kqlw= rFkk xq.k crk;saA

10- ikWyhlSdjkbM D;k gS\

11- izÑfr esa pkj izdkj ds rSyh; inkFkZ dkSu&dkSu ls gSa\

12- rsy vkSj olk ds chp D;k varj gS\

13- vEyh; eku D;k gS\

14- lkcquhdj.k dks ifjHkkf"kr djsaA

1- ljy dkcksZgkbMªsV ds uke &ose esa lekIr gksrs gSaA ,fYMgkbM lajpuk okyh
'kdZjk dks ,YMksl dgk tkrk gS vkSj dhVksfud lajpuk okys 'kdZjk dks dhVkst
dgk tkrk gSA v.kq esa dkcZu ijek.kqvksa dh la[;k&iwoZ ls ,d ;wukuh milxZ
&ose ls bafxr dh tkrh gS] tSls] ,YMksisaVkst ,d ,YMhgkbfMd 'kdZjk gSA
ftlesa ikap dkcZu ijek.kq gksrs gSa vkSj dhVksgsDlksl Ng dkcZu ijek.kqvksa okyk
,d dhVksfud 'kdZjk gSA blh çdkj ,YMksVsVªksl vkSj dhVksVsVªksl esa pkj dkcZu
ijek.kqvksa gksrs gSaA

2- eksukslSdjkbM dks ,YMkslsl vkSj fdVksl ds :i esa oxhZ—r fd;k tkrk gS] tks
bl rF; ij fuHkZj djrk gS fd muesa ,YMhgkbM ;k dhVksfud lewg gksrs gSa
tSlk fd uhps crk;k x;k gSA milxZ ckbZ (Bi), VªkbZ (Tri), VsVªk (Tetra) vkfn
muds v.kqvksa esa dkcZu ijek.kqvksa dh la[;k dks bafxr djrs gSaA

rsy dh ijr

lrg

viektZd dks
lks[kuk

rsy dh cwan
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3-  ySDVksu & ds vEy dks çkIr djus ds fy, ?kksy dks ok"ihÑr fd;k tkrk
gS ftlls ?kksy lw[k tkrk gS vkSj ySDVksu dks vEy ds feJ.k esa lksfM;e
feJ.k }kjk de fd;k tkrk gS ftlls ] ,YMksl dh vxyh mPp ek=k çkIr
gksrh gSA

4- dhVkst dks i‚yhgkbMª‚Dlh ,YdksgkWy ds fy, de fd;k tkrk gS] ftls ckn esa
,d eksuksdkjc‚fDtfyd vEy mRiUu djus ds fy, vkDlh—r fd;k tkrk gSA
vkSj tc ySDVksu izkIr djus ds fy, vEy dks yo.k ds feJ.k ds lkFk xeZ fd;k
tkrk gS rks ;g mlh dkcZu J̀a[kyk okys ,YMksl esa ifjofrZr gks tkrk gSA

 
 vkSj

  

5- ewy milxZ d ;k l dk ç;ksx nf{k.kh vkorZ ;k okekorhZ ç—fr ds inkFkksaZ dks
bafxr djus ds fy, fd;k tkrk FkkA ijarq mudk er Fkk fd izpfyr
jklk;fud lacaèk ek= ?kw.kZu dh fn'kk crkus ds ctk; :f<+oknh lacaèkksa dks
bafxr djus ds fy, d vkSj l dk mi;ksx djuk T;knk egRoiw.kZ gSA blfy,
d ;k l ds lkFk dks”Bdksa esa fpà (+) dk ç;ksx rFkk nf{k.kh vkorZ ?kw.kZu dks
fu:fir djus ds fy, ¼&½ dk ç;ksx fd;k tkrk FkkA

bl çdkj d&Xywdkst ds fdlh Hkh O;qRiUu] tSls Xywdksfud vEy Xywdkst
QsfuygkbMªkstksu vkfn] lHkh dks muds izdk”kh; ?kw.kZu ds ckotwn ÝqDVkst dks
d&Xywdkst ls çkIr fd;k tk ldrk gS] ftls d ls lacafèkr ekuk tkrk FkkA
pwafd ÝqDVkst dks Hkh d&Xywdkst ls çkIr fd;k tk ldrk gS] ftls d&lhjht
ls lacafèkr ekuk tkrk Fkk vkSj bls ¼&½ ÝqDVkst ds :i esa ukfer fd;k x;k
Fkk] tks fd okekorhZ dks n'kkZrk gS]tgk d vkSj l D vkSj L esa ifjofrZr gks x;kA

6- eqDr voLFkk esa Xywdkst ehBs Qyksa esa gksrk gS vkSj fo'ks"k :i ls vaxwj esa (20
– 30%) gksrk gS vkSj blfy, bldk uke vaxwj dh 'kDdj gSA

la;qDr voLFkk esa ;g MkbZ& vkSj i‚yhlSdjkbM esa ekStwn gSA ekYVksl] 'kdZjk
vkSj lsY;qykst iwjh rjg ls Xywdkst bdkb;ksa ls fufeZr gksrs gSaA ;g fofHkUu
XykbdkslkbM~l esa Hkh ekStwn gS tSls ,feXMkfyu1 vkSj lSfyflu2A ;g yxkrkj
jDr esa  ¼0.1% rd½ vkSj i'kqvksa ds ew= esa Hkh ekStwn gksrk gS vkSj eèkqesg ds
O;fDr;ksa esa phuh dh ek=k 3 ls 10 çfr'kr rd vfèkd gks ldrh gSA

7- MkblSdjkbM dks ruq vEy ;k ,atkbe }kjk gkbMªksykbt fd;k tk ldrk gSA
,atkbe tks lqØkst] ySDVkst vkSj ekYVkst ds gkbMªksfyfll ik, tkrs gSa os
Øe'k% buoVsZt] ySDVst vkSj ekYVsl gSaA bu rhu MkblSdjkbMksa esa ls] lqØkst
;k xUuk&”kdZjk lcls egRoiw.kZ gS D;ksafd ;g gekjs vkgkj dk ,d vko';d
?kVd gSA
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8- tc ,flfVd ,ugkbMkbM vkSj lksfM;e ,lhVsV ds lkFk ,flVkby fd;k
tkrk gS rks ;g v‚DVk&,flVkby O;qRiUu nsrk gS tks lqØkst v.kq esa vkB -
OH lewgksa ds vfLrRo dks n'kkZrk gSA

9- “kdZjk 4&O&&D&Xywdksçksisuksfly&D&Xywdksijkukst gSA lsyyksokst ç—
fr esa ugha gksrk gSA ;g lsY;wVkst ¼dikl½ ds ,flVksfyfll }kjk vius
v‚DVk&,flVsV ds :i esa çkIr fd;k tkrk gSA ,flVksfyfll dbZ fnuksa rd
lY¶;wfjd vEy vkSj ,flfVd ,ugkbMªkbM ds lkFk izfrfØ;k djds fd;k
tkrk gSA v‚DVk&,lhVsV dh {kkjh; gkbMªksfyfll lsyck;kst nsrh gSA ;g
,d jaxghu fØLVyh; Bksl ¼- 225°C½ gS] tks ty esa ?kqyu'khy gSA ;g ekStwn
gS & vkSj &:iksa esa tks mRifjorZu ls xqtjrk gSA

10- i‚yhlSdjkbM dk ,d lkekU; lw= (C
6
H

10
O

5
)
n
 gS tgka n dk eku 12 ls dqN

gtkj rd gks ldrk gSA os ,d rjg ls çk—frd i‚fyej gSa] ç—fr esa
vR;fèkd tfVy gSaA

os lkekU;] csLokn vkSj vukdkj ;kSfxd gSa tks vkerkSj ij ikuh esa v?kqyu'khy
gksrs gSaA muesa ls dbZ dksykbMy foy;u cukrs gSaA tc ruq vEyksa ;k ,atkbeksa
ds lkFk gkbMªksykbt fd;k tkrk gS] rks os eksukslSdjkbM dk mRiknu djrs gSa]
tks vDlj fofHkUu v‚fyxkslSdjkbM eè;orhZ cukrs gSaA

11- (i) [kfut rsy % [kfut rsy fofHkUu gkbMªksdkcZu dk feJ.k gksrs gSa tks iF̀oh
dh Hkwry ds uhps gksrs gSaA dqN egRoiw.kZ gSa isVªksfy;e] feêh dk rsy] iSjkfQu
rsy vkfnA

(ii) vko';d rsy % ;s ikSèkksa esa gksus okyh lqxafèkr egd okys rjy inkFkZ gSa]
tSls fd uhacw dk rsy] [kl dk rsy] panu dk rsy] xqykc dk rsy] ykSax dk
rsy] rkjihu dk rsy vkfnA buesa eq[; :i ls ,YMhgkbM] dsyksksu] ,LVj]
,YdksgkWy vkfn ds lkFk Vsjisu 'kkfey gksrs gSaA

(iii) ekse % ekse] lkekU; :i ls] mPp olk vEy ds ,LVj dk feJ.k gksrs gSa]
ftlesa mPp eksuksgkbfMªd ,YdksgkWy tSls fd dsVkby] ek;fjfdy vkfn gksrs
gSaA os vke rkSj ij eqDr voLFkk esa mPp vEy vkSj ,YdksgkWy ;qDr gksrs gSaA
mUgsa iSjkfQu ekse ds lkFk Hkzfer ugha gksuk pkfg,] tks mPp ,YdsUl dk feJ.k
gSA ekse ikuh dh rqyuk esa gYdk gksrk gS vkSj blesa v?kqyu'khy Hkh gksrk gS]
ysfdu csathu] dkcZu MkblYQkbM vkSj gYds isVªksfy;e esa vklkuh ls ?kqy
tkrk gSA

(iv)  rsy vkSj olk % vkerkSj ij dgk tkus okyk rsy vkSj olk mPp olh;
vEyksa okys fXylj‚y ds ,LVj gSa vkSj bUgsa fXyljkbM ds :i esa tkuk tkrk
gSA os vke rkSj ij LVh;fjd] ikfefVd vkSj vksfyd vEy ds fXyljkbM gSaA
vU; vEy ds fXyljkbM Hkh ekStwn gSa] ysfdu vEy esa vkerkSj ij lkekU;
J̀a[kyk vkSj ;gka rd fd dkcZu ijek.kqvksa dh la[;k gksrh gSA

12- rsy vkSj olk ds chp egRoiw.kZ varj ;g gS fd rsy lkèkkj.k rkieku ij rjy
inkFkZ gksrs gSa] olk Bksl gksrs gSaA fXyljkbM cukus okys rsyksa esa vksfyd vEy
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COOH½ vEy tSls vlarÌr vEy dk

,d cM+k vuqikr gksrk gS; tcfd fXyljkbM cukus okys olk esa lar'Ir vEy
ds cM+s vuqikr gksrs gSa tSls fd y‚fjd ¼C

11
H

23
.COOH½] fefjfLVd

¼C
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H

27
.COOH½] ikfefVd ¼C
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H

31
.COOH½ vkSj LVh;fjd vEy

¼C
17
H

35
.COOH½A

13- vEyh; eku ,d rsy ;k olk esa ekStwn eqDr olh; vEy dh ek=k dks bafxr
djrk gSA olk ;k rsy dk vEy egRo 1 xzke olk ;k rsy esa ekStwn eqDr
dkcZfud vEyksa dks mnklhu djus ds fy, vko';d iksVsf'k;e gkbMª‚DlkbM
dh feyhxzke dh la[;k gSA ;g ,YdksgkWy esa rsy ;k olk dh ,d de ek=k
dks foy; djds vkSj ekud {kkj ds foijhr bls lwpd ds :i esa fQuksyQFksfyu
dk mi;ksx djds fuèkkZfjr fd;k tkrk gSA

14- lkcquhdj.k 1 xzke olk ;k rsy ds iw.kZ gkbMªksfyfll ds ifj.kkeLo:i iwjh
rjg ls olh; vEy dks mnklhu djus ds fy, 1 xzke olk ;k rsy dks iwjh
rjg ls lkcqu cukus ds fy, vko';d iksVsf'k;e gkbMª‚DlkbM ds feyhxzke
dh la[;k ds :i esa ifjHkkf"kr fd;k x;k gSA

 ljy dkcksZgkbMªsV ds uke &ose esa lekIr gksrs gSaA ,fYMgkbM lajpuk okyh
'kdZjk dks ,YMksl dgk tkrk gS vkSj dhVksfud lajpuk okys 'kdZjk dks dhVkst
dgk tkrk gSA v.kq esa dkcZu ijek.kqvksa dh la[;k&iwoZ ls ,d ;wukuh milxZ
&ose ls bafxr dh tkrh gS] tSls] ,YMksisaVkst ,d ,YMhgkbfMd 'kdZjk gSA
ftlesa ikap dkcZu ijek.kq gksrs gSa vkSj dhVksgsDlksl Ng dkcZu ijek.kqvksa okyk
,d dhVksfud 'kdZjk gSA blh çdkj ,YMksVsVªksl vkSj dhVksVsVªksl esa pkj dkcZu
ijek.kqvksa gksrs gSaA

 eksukslSdjkbM dks ,YMkslsl vkSj fdVksl ds :i esa oxhZ—r fd;k tkrk gS] tks
bl rF; ij fuHkZj djrk gS fd muesa ,YMhgkbM ;k dhVksfud lewg gksrs gSa
tSlk fd uhps crk;k x;k gSA milxZ ckbZ (Bi), VªkbZ (Tri), VsVªk (Tetra) vkfn
muds v.kqvksa esa dkcZu ijek.kqvksa dh la[;k dks bafxr djrs gSaA

 vkYMksl esa ,Ydksgy vkSj ,fYMgkbM lewg gksrs gSa] blfy, nks lewgksa dh
fo'ks"krkvksa dks çnf'kZr djrs gSa tcfd fdVkslsl esa dsVksVksfud vkSj ,Ydksgfyd
lewg ds xq.k çnf'kZr djrs gSaA

 gkbMªkstu lk;ukbM ls ,YMksisaVkst çfrfØ;k O;Dr dh tkrh gS vkSj bl
çdkj çkIr lkbuksgkbMªhu Ba(OH)

2
 ds lkFk gkbMªksykbTM gksrk gSA gkbMªksykbTM

mRikn dks Nkudj lY¶;wfjd vEy ds lkFk vEyh—r fd;k tkrk gS bl
Nkuus dh izfdz;k ls i‚yhgkbMª‚Dlh vEy izkIr gksrk gS ftlesa ewy “kdZjk dh
rqyuk esa ,d vkSj dkcZu ijek.kq gksrk gSA

  ySDVksu & ds vEy dks çkIr djus ds fy, ?kksy dks ok"ihÑr fd;k tkrk
gS ftlls ?kksy lw[k tkrk gS vkSj ySDVksu dks vEy ds feJ.k esa lksfM;e
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feJ.k }kjk de fd;k tkrk gS ftlls ] ,YMksl dh vxyh mPp ek=k çkIr
gksrh gSA

 ewy milxZ d ;k l dk ç;ksx nf{k.kh vkorZ ;k okekorhZ ç—fr ds inkFkksaZ dks
bafxr djus ds fy, fd;k tkrk FkkA ijarq mudk er Fkk fd izpfyr
jklk;fud lacaèk ek= ?kw.kZu dh fn'kk crkus ds ctk; :f<+oknh lacaèkksa dks
bafxr djus ds fy, d vkSj l dk mi;ksx djuk T;knk egRoiw.kZ gSA blfy,
d ;k l ds lkFk dks”Bdksa esa fpà (+) dk ç;ksx rFkk nf{k.kh vkorZ ?kw.kZu dks
fu:fir djus ds fy, ¼&½ dk ç;ksx fd;k tkrk FkkA

bl çdkj d&Xywdkst ds fdlh Hkh O;qRiUu] tSls Xywdksfud vEy Xywdkst
QsfuygkbMªkstksu vkfn] lHkh dks muds izdk”kh; ?kw.kZu ds ckotwn ÝqDVkst dks
d&Xywdkst ls çkIr fd;k tk ldrk gS] ftls d ls lacafèkr ekuk tkrk FkkA
pwafd ÝqDVkst dks Hkh d&Xywdkst ls çkIr fd;k tk ldrk gS] ftls d&lhjht
ls lacafèkr ekuk tkrk Fkk vkSj bls ¼&½ ÝqDVkst ds :i esa ukfer fd;k x;k
Fkk] tks fd okekorhZ dks n'kkZrk gS] tgka d vkSj l, D vkSj L  esa ifjofrZr gks x;kA

 eqDr voLFkk esa Xywdkst ehBs Qyksa esa gksrk gS vkSj fo'ks"k :i ls vaxwj esa (20–30%)
gksrk gS vkSj blfy, bldk uke vaxwj dh 'kDdj gSA

 la;qDr voLFkk esa ;g MkbZ& vkSj i‚yhlSdjkbM esa ekStwn gSA ekYVksl] 'kdZjk
vkSj lsY;qykst iwjh rjg ls Xywdkst bdkb;ksa ls fufeZr gksrs gSaA ;g fofHkUu
XykbdkslkbM~l esa Hkh ekStwn gS tSls ,feXMkfyu1 vkSj lSfyflu2A ;g yxkrkj
jDr esa  ¼0.1% rd½ vkSj i'kqvksa ds ew= esa Hkh ekStwn gksrk gS vkSj eèkqesg ds
O;fDr;ksa esa phuh dh ek=k 3 ls 10 çfr'kr rd vfèkd gks ldrh gSA

 ÝqDVkst Qyksa esa çpqj ek=k esa ekStwn gksrk gS blfy, bls ÝwV 'kdZjk dgk
tkrk gS x~ywdkst ds lkFk ;g jd~r 'kdZjk rFkk 'kgn esa Hkh ik;k tkrk gSA
iksyhlSdjkbM buqfyu ¼ts#lyse] vkfVpksd vkSj Mkgfy;k vkfn dh Vîwc esa
gksrk gS½ gkbMªksfyfll ij dsoy D&ÝqDVksl nsrk gSA pw¡fd ;g y‚joksjksVsVjh
gS blfy, bls y‚,oqykst ds uke ls Hkh tkuk tkrk gSA

 1912 ls 1971 rd U;wfDyd ,flM dh lajpuk dh LFkkiuk djrs le;
D&jkbcksl vkSj 2&Mhv‚Dlh&D ¼&½ & jkbcksl dh lajpuk,a fuèkkZfjr dh
xbZ FkhaA gkbMªksfyfll ij U;wfDyd ,flM U;wfDy;ksVkbM nsrs gSa tks 175 fMxzh
lsfYl;l ij tyh; veksfu;k ds lkFk gkbMªksfyfll ij U;wfDy;kslkbM vkSj
Q‚LQksfjd ,flM nsrs gSaA vdkcZfud ,flM }kjk U;wfDy;kslkbM~l ds
gkbMªksfyfll us 'kdZjk D& jkbckst vkSj 2&Mhv‚Dlh& D¼&½ & I;wjhu ds
lkFk&lkFk I;wjhu ¼,Msfuu vkSj Xokfuu½ vkSj ikbjhfeMhu ¼;wjkfly] Fkkbfeu]
lkbVksflu] 5&gkbMªksDlh& feFkkbyflVksflu vkSj 5&feFkkbylkbVksflu½ nsrk
gSA csgrj le> ds fy, çR;sd çdkj ds U;wfDy;kslkbM~l ¼{kkj  'kdZjk½ dk
,d mnkgj.k uhps fn;k tk jgk gSA

 MkblSdjkbM dks ruq vEy ;k ,atkbe }kjk gkbMªksykbt fd;k tk ldrk gSA
,atkbe tks lqØkst] ySDVkst vkSj ekYVkst ds gkbMªksfyfll ik, tkrs gSa os
Øe'k% buoVsZt] ySDVst vkSj ekYVsl gSaA bu rhu MkblSdjkbMksa esa ls] lqØkst
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;k xUuk&”kdZjk lcls egRoiw.kZ gS D;ksafd ;g gekjs vkgkj dk ,d vko';d
?kVd gSA

 lqØkst dh gkbMªksfyfll lcls igys -D (+) Xywdksihjksi‚t vkSj -D(+)
ÝqDVks¶;wjksukst ¼ftls nf{k.kh vkorZ ?kw.kZu tkrk gS½ nsrh gS ysfdu ckn ds -
D (-) ÝqDVksçkukst ds vfèkd fLFkj :i esa ifjorZu ;g MsDLVjksVs'ku (+)
Xywdkst dh rqyuk esa cgqr vfèkd gSA

 ,flfVyhdj.k % tc ,flfVd ,ugkbMkbM vkSj lksfM;e ,lhVsV ds lkFk
,flVkby fd;k tkrk gS rks ;g v‚DVk&,flVkby O;qRiUu nsrk gS tks lqØkst
v.kq esa vkB - OH lewgksa ds vfLrRo dks n'kkZrk gSA

 feFkkbys'ku % tc {kkj dh mifLFkfr esa MkbesfFky lYQsV ds lkFk bykt fd;k
tkrk gS rks ;g v‚DVk&feFkkby O;qRiUu gksrk gSA

lqØkst Qsgfyax ds foy;u vkSj Vksyu ds lkFk ldkjkRed ijh{k.k ugha nsrk gSA

 ySDVkst ,d lQsn fØLVyh; Bksl gksrk gS] tks ikuh esa ?kqyu'khy gksrk gS]
ysfdu O;kogkfjd :i ls 'kjkc] bZFkj] csathu vkfn esa v?kqyu'khy gksrk gSA
ySDVkst MsDlVªksVªksVsVjh gS vkSj mRifjorZu dks çnf'kZr djrk gSA

 “kdZjk 4&O&&D&Xywdksçksisuksfly&D&Xywdksijkukst gSA lsyyksokst ç—
fr esa ugha gksrk gSA ;g lsY;wVkst ¼dikl½ ds ,flVksfyfll }kjk vius
v‚DVk&,flVsV ds :i esa çkIr fd;k tkrk gSA ,flVksfyfll dbZ fnuksa rd
lY¶;wfjd vEy vkSj ,flfVd ,ugkbMªkbM ds lkFk izfrfØ;k djds fd;k
tkrk gSA v‚DVk&,lhVsV dh {kkjh; gkbMªksfyfll lsyck;kst nsrh gSA ;g
,d jaxghu fØLVyh; Bksl ¼- 225°C½ gS] tks ty esa ?kqyu'khy gSA ;g ekStwn
gS & vkSj &:iksa esa tks mRifjorZu ls xqtjrk gSA

 i‚yhlSdjkbM dk ,d lkekU; lw= (C
6
H

10
O

5
)
n
 gS tgka n dk eku 12 ls dqN

gtkj rd gks ldrk gSA os ,d rjg ls çk—frd i‚fyej gSa] ç—fr esa
vR;fèkd tfVy gSaA

os lkekU;] csLokn vkSj vukdkj ;kSfxd gSa tks vkerkSj ij ikuh esa v?kqyu'khy
gksrs gSaA muesa ls dbZ dksykbMy foy;u cukrs gSaA tc ruq vEyksa ;k ,atkbeksa
ds lkFk gkbMªksykbt fd;k tkrk gS] rks os eksukslSdjkbM dk mRiknu djrs gSa]
tks vDlj fofHkUu v‚fyxkslSdjkbM eè;orhZ cukrs gSaA

 [kfut rsy % [kfut rsy fofHkUu gkbMªksdkcZu dk feJ.k gksrs gSa tks i`Foh dh
Hkwry ds uhps gksrs gSaA dqN egRoiw.kZ gSa isVªksfy;e] feêh dk rsy] iSjkfQu rsy
vkfnA

 vko';d rsy % ;s ikSèkksa esa gksus okyh lqxafèkr egd okys rjy inkFkZ gSa] tSls
fd uhacw dk rsy] [kl dk rsy] panu dk rsy] xqykc dk rsy] ykSax dk rsy]
rkjihu dk rsy vkfnA buesa eq[; :i ls ,YMhgkbM] dsyksksu] ,LVj]
,YdksgkWy vkfn ds lkFk Vsjisu 'kkfey gksrs gSaA

 ekse % ekse] lkekU; :i ls] mPp olk vEy ds ,LVj dk feJ.k gksrs gSa] ftlesa
mPp eksuksgkbfMªd ,YdksgkWy tSls fd dsVkby] ek;fjfdy vkfn gksrs gSaA os
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vke rkSj ij eqDr voLFkk esa mPp vEy vkSj ,YdksgkWy ;qDr gksrs gSaA mUgsa
iSjkfQu ekse ds lkFk Hkzfer ugha gksuk pkfg,] tks mPp ,YdsUl dk feJ.k gSA
ekse ikuh dh rqyuk esa gYdk gksrk gS vkSj blesa v?kqyu'khy Hkh gksrk gS]
ysfdu csathu] dkcZu MkblYQkbM vkSj gYds isVªksfy;e esa vklkuh ls ?kqy
tkrk gSA

 vkerkSj ij dgk tkus okyk rsy vkSj olk mPp olh; vEyksa okys fXylj‚y
ds ,LVj gSa vkSj bUgsa fXyljkbM ds :i esa tkuk tkrk gSA os vke rkSj ij
LVh;fjd] ikfefVd vkSj vksfyd vEy ds fXyljkbM gSaA vU; vEy ds
fXyljkbM Hkh ekStwn gSa] ysfdu vEy esa vkerkSj ij lkekU; J̀a[kyk vkSj ;gka
rd fd dkcZu ijek.kqvksa dh la[;k gksrh gSA

 rsy vkSj olk ds chp egRoiw.kZ varj ;g gS fd rsy lkèkkj.k rkieku ij rjy
inkFkZ gksrs gSa] olk Bksl gksrs gSaA fXyljkbM cukus okys rsyksa esa vksfyd vEy
¼C

17
H

33
COOH½] fyuksysfud ¼C

17
H

29
COOH½ vEy tSls vlar`Ir vEy dk

,d cM+k vuqikr gksrk gS; tcfd fXyljkbM cukus okys olk esa lar'Ir vEy
ds cM+s vuqikr gksrs gSa tSls fd y‚fjd ¼C

11
H

23
.COOH½] fefjfLVd

¼C
13
H

27
.COOH½] ikfefVd ¼C

15
H

31
.COOH½ vkSj LVh;fjd vEy

¼C
17
H

35
.COOH½A

 fdlh fo'ks"k rsy ;k olk dk vkS|ksfxd eku bldh lajpuk vkSj 'kq)rk ij
fuHkZj djrk gSA bl mís'; ds fy, dbZ HkkSfrd vkSj jklk;fud ijh{k.k fd,
tkrs gSaA

 vEyh; eku ,d rsy ;k olk esa ekStwn eqDr olh; vEy dh ek=k dks bafxr
djrk gSA olk ;k rsy dk vEy egRo 1 xzke olk ;k rsy esa ekStwn eqDr
dkcZfud vEyksa dks mnklhu djus ds fy, vko';d iksVsf'k;e gkbMª‚DlkbM
dh feyhxzke dh la[;k gSA ;g ,YdksgkWy esa rsy ;k olk dh ,d de ek=k
dks foy; djds vkSj ekud {kkj ds foijhr bls lwpd ds :i esa fQuksyQFksfyu
dk mi;ksx djds fuèkkZfjr fd;k tkrk gSA

 lkcquhdj.k esa 1 xzke olk ;k rsy ds iw.kZ gkbMªksfyfll ds ifj.kkeLo:i iwjh
rjg ls olh; vEy dks mnklhu djus ds fy, 1 xzke olk ;k rsy dks iwjh
rjg ls lkcqu cukus ds fy, vko';d iksVsf'k;e gkbMª‚DlkbM ds feyhxzke
dh la[;k ds :i esa ifjHkkf"kr fd;k x;k gSA

  ljy dkcksZgkbMªsV ds uke -ose esa lekIr gksrs gSaA ,fYMgkbM
lajpuk okyh 'kdZjk dks ,YMkst dgk tkrk gS vkSj dsVksfud lajpuk okys
'kdZjk dks dhVkst dgk tkrk gSA

  bUgsa i‚yhlSdjksl Hkh dgk tkrk gSA ;s iw.kZ gkbMªksfyfll
ij cM+h la[;k esa eksukslSdjkbM v.kqvksa dk mRiknu djrs gSaA bl oxZ dk
lkekU; lw= (C

6
H

10
O

5
)
n
 gSA vfèkdka'k egRoiw.kZ i‚yhlSdjkbM LVkpZ vkSj

lsywykst gSaA
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  eksukslSdjkbM dks ,YMkslsl vkSj fdVksl ds :i esa oxhZÑr
fd;k tkrk gS] tks bl rF; ij fuHkZj djrk gS fd muesa ,YMhgkbM ;k
fdVksfud lewg gksrs gSaA milxZ Bi, Tri, prqZqqQyd vkfn muds v.kqvksa esa
dkcZu ijek.kqvksa dh la[;k dks bafxr djrs gSaA

  tc ,flfVd ,ugkbMkbM vkSj lksfM;e ,lhVsV ds lkFk
,flVkby fd;k tkrk gS rks ;g v‚DVk&,flVkby O;qRiUu nsrk gS tks lqØkst
v.kq esa vkB - OH lewgksa ds vfLrRo dks n'kkZrk gSA

  tc {kkj dh mifLFkfr esa MkbesfFky lYQsV ds lkFk bykt

fd;k tkrk gS rks ;g v‚DVk&feFkkby O;qRiUu gksrk gSA

1- dkcksZgkbMªsV dk oxhZdj.k vkSj ukedj.k dSls fd;k tkrk gS\

2- eksukslSdjkbM D;k gSa\

3- ,YMkst esa vkjksgh vkSj vojksgh J̀a[kyk dks mnkgj.k nsdj ifjHkkf"kr djsaA

4- eksukslSdjkbM dk foU;kl vkSj eksukslSdjkbM leqg dh O;k[;k djsaA

5- Mk;lSdjkbZM vkSj i‚yhlSØkbM dks mnkgj.k nsdj ifjHkkf"kr djsaA

6- olk] [kk| vkSj vkS|ksfxd rsy D;k gSa\

7- vlar`Ir rsyksa dk gkbMªkstuhdj.k dSls fd;k tkrk gS\

8- lkcquhdj.k eku] vk;ksMhu eku vkSj vEy eku D;k gSa\

9- df̀=e viektZd dks mnkgj.k nsdj ifjHkkf"kr djsaA

1- dkcksZgkbMªsV D;k gSa\ dkcksZgkbMªsV dk oxhZdj.k vkSj ukedj.k dSls fd;k
tkrk gS\ mi;qä mnkgj.k nsdj O;k[;k djsaA

2- eksukslSdjkbM dh O;k[;k mnkgj.k nsdj djsaA bUgsa cukus dh fofèk dk
fooj.k vkSj jklk;fud çfrfØ;k,a nsA

3- ,YMkst esa vkjksgh vkSj vojksgh J`a[kyk dh O;k[;k mnkgj.k nsdj djsa vkSj
jklk;fud çfrfØ;k,a nsA

4- eksukslSdjkbM dk foU;kl vkSj eksukslSdjkbM leqg dh O;k[;k mnkgj.k
nsdj djsa vkSj jklk;fud çfrfØ;k,a nsA

5- Mk;lSdjkbZM dh O;k[;k mnkgj.k nsdj djsaA bUgsa cukus dh fofèk dk fooj.k
vkSj jklk;fud çfrfØ;k,a nsA

6- i‚yhlSØkbM dh O;k[;k mnkgj.k nsdj djsaA bUgsa cukus dh fofèk dk fooj.k
vkSj jklk;fud çfrfØ;k,a nsA
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7- olk] [kk| vkSj vkS|ksfxd rsy D;k gSa\ bUgsa cukus dh fofèk dk fooj.k vkSj
jklk;fud çfrfØ;k,a nsA

8- vlar`Ir rsyksa dk gkbMªkstuhdj.k dSls fd;k tkrk gS\ mi;qä mnkgj.k
nsdj O;k[;k djsaA

9- lkcquhdj.k eku] vk;ksMhu eku vkSj vEy eku dh fofèk dk fooj.k mnkgj.k
nsdj djsaA

10- d`f=e viektZd D;k gSa\ bUgsa cukus dh fofèk dk fooj.k vkSj jklk;fud

çfrfØ;k,a nsA
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4-12 lgk;d ikB~; lkexzh

vehuks ,flM dkcZfud ;kSfxd gksrs gSa ftuesa vehu (–NH
2
) vkSj dkcksZfDly (–COOH)

lewg gksrs gSa] lkFk gh çR;sd vehuks ,flM ds fy, ,d lkbM psu ¼ R lewg½ gksrk gSA
vehuks ,flM ds çeq[k rRo dkcZu ¼C½] gkbMªkstu ¼H½] v‚Dlhtu ¼O½] vkSj ukbVªkstu
¼N½ gSa] gkykafd vU; rRo dqN vehuks ,flM dh lkbM psu esa ik, tkrs gSaA yxHkx
500 LokHkkfod :i ls ik, tkus okys vehuks ,flM Kkr gSa ¼gkykafd dsoy 20
vkuqoaf'kd dksM esa fn[kkbZ nsrs gSa½ vkSj mUgsa dbZ rjhdksa ls oxhZ—r fd;k tk ldrk
gSA mUgsa eq[; lajpukRed dk;kZRed lewgksa ds LFkkuksa ds vuqlkj vYQk& ¼&½]
chVk& ¼&½] xkek& ¼&½ ;k MsYVk& ¼&½ vehuks ,flM ds vuqlkj oxhZ—r fd;k
tk ldrk gSA tSo jlk;u esa] vehuks ,flM vkSj dkcksZfDtfyd ,flM lewg nksuksa igys
¼vYQk&½ dkcZu ijek.kq ls tqM+s gSa] dk fo'ks"k egRo gSA mUgsa 2&] vYQk& ;k &
,feuks ,flM ds :i esa tkuk tkrk gSA T;knkrj ekeyksa esa tsusfjd Q‚ewZyk
H

2
NCHRCOOH] tgka R ,d dkcZfud inkFkZ gS ftls lkbM psu ds :i esa tkuk

tkrk gSA vDlj vehuks ,flM 'kCn dk mi;ksx fo'ks"k :i ls budk mYys[k djus ds
fy, fd;k tkrk gSA muesa 22 çksVhukstsfud ¼çksVhu&fcfYMax½ vehuks ,flM 'kkfey gSa]
tks isIVkbM J̀a[kyk ¼i‚yhisIVkbM~l½ esa feydj çksVhu ds fo'kky lj.kh ds fuekZ.k [kaM
cukrs gSaA

,d i‚yhisIVkbM ftlesa yxHkx ipkl ls vfèkd vehuks ,flM gksrs gSa] ,d
çksVhu ds :i esa tkuk tkrk gSA çksVhu ,d tSfod :i ls dk;kZRed rjhds ls
O;ofLFkr ,d ;k ,d ls vfèkd i‚yhisIVkbM ls feydj curk gS] vDlj dksbUtkbe
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vkSj dksQSDVlZ tSls fyxsaM ds fy, ckè; gksrk gS] ;k nwljs çksVhu ;k vU;
eSØkseksysD;wy tSls Mh,u, (DNA) ;k vkj,u, (RNA) ds fy,A çksVhu i‚yhisIVkbM~l
ls cuk ,d v.kq gSA ;g tSfod v.kq dk ,d oxZ gS ftlesa i‚yhisIVkbM~l uked
vehuks ,flM dh J̀a[kyk gksrh gSA U;wfDyd ,flM eSØkseksysD;qyl dk ,d oxZ gS
tks i‚yh U;wfDy;ksVkbM dh yach J̀a[kyk ls cuk gS ftlesa Mhv‚DlhjkbcksU;wfDyd
,flM ¼Mh,u, (DNA)½ vkSj jkbcksU;wfDyd ,flM ¼vkj,u, (RNA)½ 'kkfey gSaA

bl bdkbZ esa vki vfeuks vEy] isIVkbM~l] çksVhu] ukfHkdh; vEy] jax vkSj
Ñf=e jaxksa dk fu;e] vkSj jatd ds oxhZdj.k ds ckjs esa vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 vfeuks vEy dks ifjHkkf"kr djus esa l{ke gksaxs(

 isIVkbM~l dh O;k[;k dj ik,axs(

 çksVhu dk oxhZdj.k vkSj ukedj.k dj ik,axs(

 ukfHkdh; vEy dks ifjHkkf"kr djus esa l{ke gksaxs(

 jax vkSj Ñf=e jaxksa ds fu;e dh O;k[;k dj ik,axs(

 jatd dks ifjHkkf"kr djus esa l{ke gksaxs(

 jatd dk oxhZdj.k dj ik,axsA

vehuks vey vehuks çfrLFkkfir vEy gksrs gSa ftuesa vehuks (—NH2) vkSj dkcksZfDly
(—COOH) lewg nksuksa gksrs gSaA muds vkbZ;wih,lh uke ,Ydksfud vEy ds vYdkby
d.k J̀a[kyk ij vjch vad }kjk vehuks lewg dh fLFkfr dk ladsr djds dkcksZfDtfyd
dkcZu dks la[;k 1 çkIr fd, tkrs gSa( rFkk dsoy ,d vehuks vkSj dkcksZfDly lewg
okys ljy vehuks vEy dks -, -, ij fu;qDr -, vkSj -vkfn ds :i esa oxhZÑr
fd;k tk ldrk gS] tks vehuks lewg dh fLFkfr ds vkèkkj ij vehuks vEy ds :i esa
uhps fn, x, mnkgj.k ds :i esa dkcksZfDly lewg ds lacaèk esa gSA



H2N.CH2.COOH vehuks,lsfVd vEy ¼Xykbflu½

CH3CH(NH2)COOH -vehuksçksfi;ksfud vEy

;k 2&vehuksçksikuksbd vEy ¼,yfuu½

C6H5.CH2.CH(NH2)COOH -vehuks--Qsukby çksfi;ksfud vEy
¼Qsukby ,sysfuu½
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-

H2N.CH2.CH2.COOH -vehuksçksfi;ksfud vEy ;k 3&vehuksçksikuksbd
vEy

CH3.CH(NH2).CH2COOH -vehuksC;wfVªd vEy ;k 3&vehukscqVkuksbd
vEy

-

NH2.CH2.CH2.CH2COOH -vehuksC;wfVªd vEy ;k 4&vehukscqVkuksbd
vEy

buesa ls -vehuks vEy lcls egRoiw.kZ gSa D;ksafd os isIVkbM~l vkSj çksVhu ds
gkbMªksfyfll dk vafre mRikn gSaA muds O;ofLFkr ukeksa dh tfVyrk ds dkj.k]
NksVs vkSj ljy uke vke mi;ksx esa gSa & tSlk fd Åij fn, x, dks"Bd esa fn[kk;k
x;k gSA muds ikl ,d ls vfèkd vehuks ;k dkcksZfDly lewg gks ldrs gSa vkSj mUgsa
fuEukuqlkj oxhZÑr fd;k tk ldrk gS %

1-  muds ikl leku la[;k esa vfeuks vkSj dkcksZfDly
lewg gSa( mnkgj.k ds fy,%

(i) Xykblhu] H2N.CH2COOH ,feuks,slsusfVd vEy

(ii) flLVhu]  HOOC.CH(NH2)CH2S.S.CH2CH(NH2)COOH bis-¼2&vehuks&2&
dkcksZfDlfeFkkby½
MkbZlYQkbM

 muesa dkcksZfDly lewgksa dh rqyuk esa vfèkd vfeuks lewg
gksrs gSaA mnkgj.k ds fy;s%

(i) ykbflu]  H2N.CH2.CH2.CH2.CH2CH(NH2).COOH ,- Mk;feuksdSçksbd
vEy

(ii) vkftZfuu] H2N.CNH.CH2.CH2.CH2.CH(NH2)COOH -vehuks--

                                 ||                                xqvkfufMuksokyfjd
                                          NH vEy

 muds ikl vehuks lewg dh rqyuk esa vfèkd dkcksZfDly
lewg gS] tSls

(i) ,likjfVd vEy]  HOOC.CH2.CH(NH2)COOH ,feukslfDlfud vEy

(ii) XywVkfed vEy] HOOC.CH2.CH2.CH(NH2)COOH -vehuksXyqVsfjd vEy

vHkh rd lHkh çkÑfrd lzksrksa ls yxHkx 100 vehuks vEy çkIr fd, tk pqds
gSa vkSj muesa ls vfèkdka'k gSa -vehuks vEyA bu 23 -,feuksa vEyksa esa ls çksVhu
dh yxHkx vlhe fdLesa fufeZr dh tkrh gSa tks ltho çkf.k;ksa }kjk la'ysf"kr dh
tkrh gSaA fQj Hkh vius fodkl vkSj thou ds j[kj[kko ds fy, vko';d vehuks
vEy la'kysf"kr djus dh {kerk gj tho dh fHkUu gksrh gSA bl çdkj 8 -vehuks
vEy gksrs gSa ftudk euq"; ds 'kjhj esa vHkko o`f) dks de djrk gS vkSj eR̀;q dks



vehuks vEy] U;wfDyd vEy
vkSj Ñf=e jatd

188 Lo&vfèkxe
ikB~; lkexzh

tUe nsrk gS ysfdu 'kjhj mUgsa la'ysf"kr ugha dj ikrk gSaA bUgsa ^^vfuok;Z**
(essential) vFkok indispensable ¼bfUMLisUlcy½ vehuks vEy dgrs gSa D;ksafd ;s vkgkj
esa vko';d gksrs gSaA

Xykblhu dks NksM+dj vEy ;k izksVhu ds ,atkbeSfVd tyh; fo'ys"k.k ls izkIr ckdh
lkjs vehuks vEy n`f"Vxr :i ls lfØ; gksrs gSaA ,slk blfy, gS D;ksafd Xykbflu
dks NksM+dj muesa ls gj ,d esa ,d fpjky dsaæ (chiral centre) gksrk gSA f=foe&jlk;u
vè;;uksa ls irk pyk gS fd LokHkkfod :i ls gksus okys vehuks vEy esa ls çR;sd
esa dkcZu ijek.kq ds ckjs esa leku d‚fUQxjs'ku gS vkSj ;g L ¼&½ & fXyljkfYMgkbM
tSlk fn[krk gSA buesa ls vfèkdka'k esa ,l foU;kl (Sconfigusotion) gksrk gSA

ruq vEyksa ds lkFk mckydj çksVhu ds ty vi?kVu ls fofHkUu vehuks vEyksa dk
feJ.k mRiUu gksrk gSA fofHkUu rduhdksa dks ykxw djds vehuks vEy feJ.k ls
vyx&vyx  fd;k tkrk gSA (a)  dk
ç;kl fd;k tk ldrk gS ;fn ,d vEy vfèkd vuqikr esa mifLFkr jgrk gS vkSj
vklkuh ls fØLVyhdj.k djrk gSA bl i)fr ls ftysfVu ls xykblhu o xsgw¡ ds
vkVs ds yl ls XywVkfed vEy çkIr fd;k x;k gSA (b) (Fischer's) fofèk
¼1901½ esa vehuks vEy ds ,LVj ds [kaM vklou ¼Fractional distillation½ fd;k tkrk
gS vkSj fQj vehuks vEy ,LVj dks fQj ls tsujsV djus ds fy, mls tyh;dj.k
djrk gSA (c) (Dakin's)  ¼1913½ esa vehuks vEy ty ls larÌr
C;wVkuksy }kjk fudkys tkrs gSaA fQj os ;k rks [kaM vklou vFkok ,LVj ds
fHkUukRed fØLVyhdj.k }kjk vyx fd, tkrs gSaA C;wVkuksy fu"d"kZ.k ds ckn
vo'ks"k dks {kkjh; vehuks vEy ds vo{ksi ds fy, QkLQksVaxfLVd vEy ls mipkfjr
fd;k tkrk gSA (d) vehuks vEy yo.k ds :i esa (Selective

pecipitation) ls Hkh çkIr gksrs gSaA bl çdkj fifjd vEy ds lkFk vo/ksi.k ls
ykbflu çkIr fd;k x;k gSA (e) (Paper chromatography)

¼ekfVZu (Martin) vkSj vU;] 1941½] vkSj (f)  vkSj
(g) fo|qr ifjogu ds rjhdksa dk mi;ksx muds ìFkDdj.k ds fy, Hkh fd;k tkrk gSA



1- - ,d -Dyksjks ;k czkseks dsafær
veksfu;k mRikfnr &vehuks vEy ds lkFk vfHkfØ;k djus ij vEy çfrLFkkfir
djrk gSA

3 3 3 2 4
-Chloropropionic acid -Aminopropionic acid

(Alanine)

CH CHCl.COOH + 2NH CH .CH(NH )COOH + NH Cl
 



2- (Gabriel's) (Phthalimide)  tc
-gSykstu çfrLFkkfir vEy ds lkFk csgrj mRikn çkIr dh tkrh gS] rks iksVsf'k;e
QSFkkfyekbM vkSj mRikn gkbMªksykbM ds lkFk vfHkfØ;k fd;k tkrk gSA
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NK   +   Cl.CH .COOC H2 2 5 N.CH COOC H2 2 5

+  CH .NH .COOH  +  C H OH2 2 2 5

CO CO

COOHCOONa

CO CO

COOHCONH.CH COONa2

– +

Pot. phthalimide Phthalylglycine ester

Glycine

Chloroacetic ester

NaOH Hydrolysis

HCl

 iksVsf'k;e QSFkkfyekbM vEy dks iqu% çkIr djus ls çkIr FksfyekbZM dks
ifjofrZr dj ldrs gSaA

3- (Strecker's)  fofèk esa lk;uksgkbZfMªu dh laknz veksfu;k
ds lkFk vfHkfØ;k dh tkrh gS vkSj vehuks ukbVªkby dks vEy ds lkFk tyh;dj.k
fd;k tkrk gSA

vehuks ukbVªkby ¼,feukslk;ukbM½ dks veksfu;e DyksjkbM vkSj iksVsf'k;e
lkbukbM ds feJ.k ds lkFk v‚Dlks ;kSfxd ds vfHkfØ;k }kjk ,d pj.k esa rS;kj
fd;k tkrk gSA

4-  vEy dh igys gkbMª‚Dlhykekbu ls
vfHkfØ;k dh tkrh gS vkSj ifj.kkeLo:i ,syqfefu;e ds feJèkkrq }kjk de
vkDlhÑr gksrk gSA

2H N.OH
3
Pyruvic acid

CH .CO.COOH   3

NOH

CH C.OOH


 
Red.

3 2Al-Hg
-Amino propionic acid

CH .CH(NH )COOH




5-  fofèk dks Y;wlhu (Leucine) ds la'ys"k.k }kjk
lfp= o.kZu fd;k x;k gSA

–NaBr
3 2 2 2 5 2 3 2 2 2 5 2

Isobutyl bromide Sodiomalonic ester
(CH ) CH.CH Br + NaCH.(COOC H ) (CH ) CH.CH CH.(COOC H )

2( ) KOH/( ) HCl Br
3 2 2 2 3 2 2 2(CH ) CH.CH .CH(COOH) (CH ) CH.CH .C.Br(COOH)i ii 

3

2

NH
3 2 2 3 2 2– CO

-Bormo-isocaproic acid Leucine
(CH ) CH.CH .CH(Br).COOH (CH ) CH.CH(NH ).COOH


 

bl fofèk dk mi;ksx Y;wlhu] vkblksY;wlhu] u‚jY;wlhu] fQukby ,sykfuu]
esfFkvksfuu] vkSj çksfyu rS;kj djus ds fy, fd;k tk ldrk gSA
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6- (Sorensen)  ;g] ,d rjg ls] QSFkkfyekbM vkSj eSyksfud
,LVj la'ys"k.k dk ,d la;kstu gSA

2Br
5 2 2 2 2 5 2

Bromomalonic ester
(H C COO) CH CH.Br(COOC H )

7- (Erlenmeyer Azlactone Synthesis)

,tysDVksul ,flfVd ,ugkbMªkbM vkSj lksfM;e ,lhVsV dh mifLFkfr esa ,d
lqxafèkr ,fYMgkbM ds lkFk fgIiqfjd vEy ¼csatksby Xykbflu½ dks xeZ djus ij
çkIr gksrk gSA

-vehuks vEy ,tySDVksu ls fuEukuqlkj çkIr gksrk gSA

8- (Darapsky)  bl fofèk esa ,d ,fYMgkbM ,fFky
lk;uks,flfVd ,LVj ds lkFk la?kfur gksrk gS vkSj ,d lkFk gkbMªkstuhÑr gksrk
gSA
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(i) vehuks vEy fØLVyh; Bksl inkFkZ gksrs gSa ftuesa dkQh mPp xyukad vkSj
?kuRo gksrk gSA

(ii) os èkzqoh; feJ.k esa ikuh dh rjg ?kqyu'khy gksrs gSa vkSj isVªksfy;e bZFkj]
,YdksgkWy vkSj csathu tSls xSj&èk#oh; feJ.k esa v?kqyu'khy gksrs gSaA

(iii) Xykbflu NksM+dj] ckdh lHkh vehuks vEy LokHkkfod :i ls lfØ; gksrs gSaA

(iv) vehuks vEy ds fy, f}è#oh; {k.k vfèkd gksrs gSaA bl çdkj ;g 15D ¼D
Msch (Debye) ;wfuV = 1 × 10–18 esu. gSA½ Xykbflu ds fy, vkSj vHkh Hkh
-, -, -,ehuks vEy ds fy, vfèkd gSA

(v) os ,slk O;ogkj djrs gSa tSls fd os u rks {kkjh; gSa vkSj u gh vEyh; gSaA

;s rF; muds f}è#oh; vk;u ;k ft~oVj vk;u lajpuk dh vksj b'kkjk djrs
gSaA ¼teZu% tohVj&mHk;fyaxh½A pwafd bu vEyksa esa ewy vkSj vEyh; lewg gksrs gSa]
blfy, lajpuk dh rjg mudk ued le> esa vkrk gSA foy;u esa ;g tohVj
vk;u FkksM+k lgla;kstd :i ds lkFk larqyu esa gSA

+ –
3 2

Amino acid formZwitter ion
H N.CHR.COO H N.CHR.COOH

tc vehuks vEy ds foy;u esa ,d vEy feyk;k tkrk gS rks fToVj vk;u
(I) èkukos'k II, esa ifjofrZr gks tkrk gS D;ksafd çcy vEy dkcksZfDtysV vk;u dks
izksVksu miyC/k djkrk gSA

+ – +

3 3 3 2H N.CHR.COO H O H N.CHR.COOH + H O


 

   I           II

 blh çdkj tc vehuks vEy esa ,d çcy {kkj feyk;k tkrk gS rks TohVj
vk;u (I) esa _.kkos'k III cny tkrk gS D;ksafd çcy{kkj OH ,d çksV‚u ys tkrk
gS tks veksfu;e vk;u ls ,d vk;uksa dk fuekZ.k djrk gSA

+ – – –
3 2 2H N.CHR.COO + OH H N.CHR.COO + H O

         I        III
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bl çdkj ;g Li"V gks tkrk gS fd çcy vEy ekè;e ls vehuks vEy fo|qr
{ks= esa dSFkksM dh vksj foLFkkfir gks tkrk gS vkSj çcy {kkj dh mifLFkfr esa ;g
,uksM dh vksj foLFkkfir gks tkrk gSA okLro esa ,d fo|qr {ks= esa vehuks vEy dk
;g O;ogkj gksrk gS vkSj bl dkj.k ;g ,feuksa vEy dh vk;u lajpuk dks vkSj
vfèkd çekf.kr djrk gSA

;g laHko gS fd fdlh fo'ks"k ih ,p (pH) esa èkukos'k II dh lkaærk _.kk;u
III dh lkaærk ds fcYdqy cjkcj gks vkSj blfy, ml pH ij fdlh fo|qr {ks= esa
vehuks vEy dh mRçokl ugha gksxkA vehuks vEy fo|qr {ks= esa foLFkkfir ugha gksrk]
bl çdkj dk pH ¼ml vehuks vEy dk ih ,p½ dh vkblksbysfDVªd fcanq (pI) ij
fToVj (Zwitter) vk;u dh lkaærk vfèkdre gksrh gS I, II vkSj III ds chp larqyu
fuEukuqlkj fn[kk;k tk ldrk gSA

+ –

– +

+ + – –H OH
3 3 2

– OH – H Anion (III)Cation (II) Zwitter (I)
H N.CH(R).COOH H N.CH(R)COO H N.CH(R).COO  

 vkblksbysfDVªd fcanq ,d vehuks vEy dh ,d O;fäxr fo'ks"krk gS vkSj
vehuks lewg dh {kkjh;rk vkSj dkcksZfDly lewg dh vEyrk ij fuHkZj djrk gS] tks
lewg —R dh çÑfr ds lkFk fHkUu gksrk gSA bl çdkj Xykblhu ds fy, pI 6.0,

fQukby vySfuu ds fy, 5-5 vkSj XywVkfed vEy ds fy, 3-2 gSA

,d vkblksbysfDVªd fcanq ij vehuks vEy esa ?kqyu'khyrk U;wure gksrh gS
vkSj feJ.k ls vehuks vEy dks vyx djus esa bl Kku dk cgqr egRo gSA

vEyh; vkSj {kkjh; ekè;e esa vehuks vEy ds jeu LisDVªk ds vè;;u us
fToVj (Zwitter) vk;u lajpuk dh iqf"V dh gSA

 IR {ks= esa vehuks vEy 1400 rFkk 1600 cm–1 dk vo'kks"k.k
caèk çnf'kZr djrk gS tcfd blds foijhr 1725&1700 cm–1  dk vo'kks"k.k caèk
lar`Ir dkjck¡fDlfyd vEyksa esa ik;k tkrk gSA fQj Hkh tc vehuks vEy dks vEyh;
cuk;k tkrk gS rks dkjc‚fDlfyd lewg dh 1720 cm–1 ek=k esa mifLFkrh
dkjck¡fDlfyd vko`fÙk esa ns[kh tk ldrh gSA {kjh; ekè;e esa vkerkSj ij N–H

foLrkj caèk 3300&3500 cm–1  ds chp fn[kkbZ nsrk gSA

tSlk fd igys gh le>k;k x;k gS] vehuks vEy foy;u ds pH ds {kkjh; eku ds
:i esa ;k ,d vEy ds :i esa O;ogkj dj ldrk gSA bl çdkj os nksuksa] vehuks
vkSj dkcksZfDly lewg dh çfrfØ;kvksa dks fn[kkrs gSaA

(i) os etcwr vdkcZfud vEy ds lkFk yo.k cukrs gSaA

+ –
2 3

Hydrochloride of -amino acid
H N.CHR.COOH + HCl [H N.CHR.COOH]Cl
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(ii) mUgsa ,flVkby DyksjkbM ;k ,flfVd ,ugkbMªkbM ls ,flVkby fd;k tk
ldrk gSA

2 3 3
Acetyl derivative

H N.CHR.COOH + CH COCl H CCO.HN.CH(R)COOH

blh rjg] csUtks;ys'ku csMksusat‚;y DyksjkbM dk mi;ksx djds Hkh fd;k tk
ldrk gSA

2 6 5 6 5
Benzoyl derivative

H N.CHR.COOH + C H COCl C H CO.HN.CH(R).COOH

(iii) ukbVªl vEy ds lkFk vfHkfØ;k djus ij] os -gkbMªksDlh vEy cukrs gSaA tSlk
fd çR;sd eqä vehuks lewgksa ds fy, ukbVªkstu dk ,d eksy lekIr gks tkrk gS]
;g vehuks vEy vkSj çksVhu esa eqä—NH2 lewgksa ds fuèkkZj.k ds fy, oku Lyhd
(Van Slyke) fofèk dk vkèkkj curk gSA

 
2 2 2 2

-Hydroxy acid

H N.CHR.COOH + HNO OHCH.COOH + N + H O

R





(iv) tc DyksjksQ‚eZ vkSj ,Ydksgfyd dkfLVd iksVk'k ds lkFk vfHkfØ;k fd;k tkrk
gS rks os dkckZby,ekbu çfrfØ;k nsrs gSaA

2 3 2

Isocyanide derivative

H N.CHCOOH + CHCl + 3KOH CNC.CH. COOH + 3KCl + 3H O

R R


 

(v) tc vfèkd ek=k esa QkeZykfMgkbM dks tksM+k tkrk gS rks vehuks lewg dk ewy
dk;Z vo#) gks tkrk gSA

2 2 2 2

Neutral amino acid Methylene amino acid

CH O + H N CHCOOH CH == N.CH.COOH + H O

R R


 

gkyk¡fd çfrfØ;k vfèkd tfVy çrhr gksrh gS( eq[; mRikn vEy dh
MkbfeFkkbyksy O;qRiUu gSA

2 2 22HCHO + H N.CH(R).COOH (CH OH) .CHR.COOH

;g çfrfØ;k lksjsulu (Sorenson) ds dkj.k Q‚eksZy VkbVªs'ku fofèk dk
vkèkkj curh gSA çkIr mRikn esa ,d eqä dkcksZfDly lewg gS ftls ekud {kkj vkSj
QsuksYQFksfyu ladsrd dk mi;ksx djds 'kh"kZd fn;k tk ldrk gSA

(vi) tc gkbMªk;ksfMd vEy ds lkFk xeZ fd;k tkrk gS rks vehuks lewg dks v.kq
ls Vdjk;k tkrk gS ftlds ifj.kkeLo:i dkcksZfDtfyd vEy curk gSA
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2 2 4 2NH CH.COOH + 3HI R.CH .COOH + NH I + I

R




(vii) tc ukbVªksfly DyksjkbM ds lkFk vfHkfØ;k fd;k tkrk gS] rks ukbVªkstu dks
Dyksjks vEy ds xBu ds lkFk ckgj dj fn;k tkrk gSA

2 2 2

R R
| |

NH CH.COOH + NOCl Cl.CH.COOH + N + H O

(viii) vehuks vEy dk VªkbZ,Ydkby O;qRiUu feFksu‚fyd ?kksy esa ,Ydkby gSfyM~l
ds lkFk vehuks vEy dks xeZ djds çkIr fd;k tkrk gSA

3
+ – + –CH OH

3 2 3 3 3 2H N.CH COO + 3CH I (CH ) N.CH COO + 3HI

(i) {kkj ds lkFk yo.k curs gSaA

2 2 2
Sodium salt

NH .CH(R).COOH + NaOH H N.CH(R).COONa + H O

(ii) ,flVkby DyksjkbM esa vehuks vEy dk fuyacu] tc PCl5, ds lkFk vfHkfØ;k
fd;k tkrk gS] rks vEy DyksjkbM ds gkbMªksDyksjkbM dk mRiknu gksrk gSA

2 5 2 3H N.CH(R).COOH + PCl H N.CH(R).COCl + POCl + HCl

+ –
2 3H N.CH(R)COCl + HCl [H N.CH(R)COCl]Cl

(iii) 'kq"d gkbMªkstu DyksjkbM dh mifLFkfr esa ,YdksgkWy ds lkFk xeZ djus ij
vehuks vEy ,LVj gkbMªksDyksjkbM cukrs gSaA

– +
2 2 5 3 2 5 2H N.CH(R)COOH + C H OH + HCl Cl[H N.CH(R).COOC H ] + H O

 ,LVj gkbMªksDyksjkbM dks lksfM;e dkcksZusV ?kksy }kjk gkbMªksykbM djus ij
eqä vEy çkIr gksrk gSA

(iv) tc csfj;e gkbMª‚DlkbM ds lkFk lw[kk vklqr ;k csgrj rjhds ls mckyk tkrk
gS] rks vehuks vEy MhdkckZfDlysVsM gksrk gSA

2 2 2 2 2 3
Amine

H N.CH(R).COOH + Ba(OH) R.CH NH + H O + BaCO

(v) os fyfFk;e ,Y;wehfu;e gkbMªkbM ds lkFk vehuks ,YdksgkWy esa de gks tkrs gSaA

 
4LiAlH

2 2 2
Amino alcohol

H N.CH(R).COOH H N.CH(R)CH OH

—NH
2

—COOH

(i) vehuks vEy Hkkjh èkkrq ds yo.k ds lkFk fpysV ;kSfxd cukrk gSA bl çdkj] tc
d‚ij v‚DlkbM dks Xykbflu ds ikuh ds ?kksy ls xeZ fd;k tkrk gS] rks xgjh uhyh
lqb;ksa ds :i esa ,d fpysV feJ.k çkIr gksrk gSA
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 çfrfØ;k dk mi;ksx -vehuks vEy ds iF̀kDdj.k] 'kqf)dj.k vkSj Å"eh;
vuqeku ds fy, fd;k tk ldrk gSA

(ii) tc -vehuks vEy xeZ fd;k tkrk gS rks vEy vkSj pØh; Mk;ekbM ds nks
v.kqvksa ds chp ikuh ds nks v.kq [kks tkrs gSa] ftls fMdsVksikbisj,t+kbu
(Diketopiperazines) dgk tkrk gS] ¼cf. -gkbMªksDlh vEy½ çkIr gksrk gSA

(iii) xeZ gksus ij] -vehuks vEy veksfu;k ds v.kq dks ,-vlar`Ir vEy nsus ds
fy, [kks nsrk gS ¼cf. -gkbMªksDlh vEy½A

(iv) xeZ gksus ij] -vkSj -vehuks vEy ,d v.kq ds chp ds vfHkfØ;k }kjk ikuh
ds ,d v.kq dks [kks nsrk gS vkSj mlh v.kq ds —NH2 vkSj COOH lewg dks ySDVe
¼cf. -gkbMªksDlh vEy½ dgk tkrk gSA

(v)  fuugkbfMªu ijh{k.k  vehuks vEy ,d jaxhu mRikn cukus ds fy, fuugkbfMªu
¼baMsu&1]2]3&Vªk;ksu gkbMªsV½ ds lkFk çfrfØ;k djrk gSA çfrfØ;k dk ra= fuf'pr
ugha gSA laHkkfor çfrfØ;k fuEukuqlkj gks ldrh gSA

(i)
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(ii)

&vfeuks vEy uhyk jax nsrs gSa ysfdu çksykbu vkSj gkbMª‚fDlçksykbu ihys
jax dk mRikn nsrs gSaA

bl çfrfØ;k dk mi;ksx vehuks vEy dh igpku esa fd;k tkrk gSA vU;
vfHkdeZd Hkh gSa ftudk mi;ksx vehuks vEy dh igpku ds fy, fd;k tk ldrk
gSA

çksVhuksa ds gkbMªksfyfll ls çkIr -vehuks vEy esa ,d vehuks rFkk dkcksZfd~ly
lewg gksrk gSA vr% ;g fu"d"kZ fudkyuk rdZlaxr Fkk fd ;s nks vfeuksa lewgksa ds
chp lgyXurk ds :i esa vkil esa tqM+s gksrs gSa] gkbMªksykbt ugha gksrs vkSj
dkcksZfDly lewgksa ds chp ,d Ñf=e caèk tyh; ekè;e esa vR;fèkd vfLFkj gks
tkrk gSA blds vuqlkj 1902 esa fQlj (Fischer) vkSj gksesLVj (Hofmeister) us
lq>ko fn;k fd çksVhu esa vehuks vEy ,ehM la;kstu ds ekè;e ls js[kh; rjhds ls
tqM+s gq, gSaA vehuks vEy ds vo'ks"kksa dh J̀a[kyk] ,d ds —COOH lewg vkSj nwljs
ds —NH2 lewg ls cuus okys ,ekbM la;kstu ds ekè;e ls tksM+k tkrk gS] ikuh
ds mUewyu ds lkFk] isIVkbM~l ds :i esa vkSj fyadst (—CO.NH—) dks isIVkbM
la;kstu ds :i esa tkuk tkrk gSA

2–H O
2 2

Dipeptide
H N.CH(R ).COOH + H.NHCH(R ).COOH H N.CH(R ).CONH.CHR .COOH    

3 2 6 5

2 2 2 2
Alanine Phenyl alanineGlutamic acid

CH COOH CH C H
| |

H N.CH.COOH + H N.CH.CH .COOH H N.CH.COOH




2– H O   
                Alanylglutamyphenylalanine

              (Tripeptide)
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tc vehuks vEy ds nks v.kq bl rjg xBcaèku djrs gSa rks mRikn ,d
Mk;isIVkbM gksrk gSA ,d gh ;k vyx vEy ds rhu ;k vfèkd v.kq ,d VªkbZisIVkbV
;k ,d i‚yhisIVkbM dj nsrk gSA

2
Polypeptide

H N.CH(R).CO[NHCH(R )CO] HN.CH(R ).COOHn 

;fn vkf.od Hkkj 10]000 ls de gS rks bls i‚fyisIVkbM dgk tkrk gS ijarq
blds vfrfjä bls çksVhu dgk tkrk gSA

i‚yhisIVkbM ds vojä vkSj ijkcSaxuh LisDVªeksa ds LisDVªe us i‚yhisIVkbM esa
isIVkbM lgyXurk dh mifLFkfr dh iqf"V dh gSA i‚yhisIVkbM esa caèk yackbZ vkSj caèk
,axy dks fuèkkZfjr djus ds fy, i‚fyax (Pauling) vkSj vU; ¼1953½ }kjk fd, x,
,Dl&js vè;;u ls gksrk gSA

isIVkbM J̀a[kyk ds —NH2 lewg ds var dks N-VfeZuy vkSj —COOH

lewg ds var dks C- VfeZuy dgk tkrk gSA isIVkbM J`a[kyk esa vehuks vEyksa dk
vuqØe fy[krs le; ;g ijaijk ckbZ vksj N-VfeZuy vehuks vEy ds vo'ks"k ls
vkjaHk gksrh gS vkSj isIVkbM dks nk;ha rjQ C-VfeZuy vehuks vEy ds ,flysVsM
O;qRiUu ds :i esa fy[krs gSaA

+ –
3 2 2

O

H NCH .CNHCH COO
     +

3 2

3 23

O O

H N.CH C.NHCH.CNHCH.COO

CH(CH )CH

 

 

       Glycylglycine (Gly. Gly.)             Glycylalanylvaline (Gly. Aly. Val.)

vehuks vEy ds çrhd uke ds igys rhu v{kj gSa] ysfdu vkblksY;wflus
(Ileu), lkbfLVu (CySH), lkbfLVu (Cy.SSCy), gkbMª‚Dlh çksykbu (Hypro),

,Likjkxksu (Asp. NH2) vkSj XywVkekbu (GluNH2)  ds ekeys esa fu;e dk ikyu
ugha fd;k tkrk gSA

isIVkbMksa dh lajpukvksa dk vè;;u djus dk mís'; çksVhuksa dh çkFkfed lajpuk dk
vè;;u djuk FkkA fQj Hkh isIVkbM vius vki esa dkQh mi;ksfxrk vkSj #fp ds
;kSfxd gSaA XywVkFkk;ksu] ,d fVªiVsIVkbM thfor dksf'kdkvksa esa ls vfèkdka'k esa ik;k
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tkrk gS vkSj v‚DlhVksflu ihNs ;k ik'oZ ;k fiVîwVjh (Pituitary) gkeksZu ,d
v‚DVsisIVkbM (Octapeptide) esa ik;k x;k FkkA

,d i‚yhisIVkbM dks lajpuk fufnZ"V djus esa çkFkfed vko';drk dks tkuuk gS%

(i) isIVkbM v.kq esa çR;sd ,d vehuks vEy vo'ks"kksa dh la[;kA

(ii) isIVkbM J̀a[kyk esa vehuks vEy ds vo'ks"kksa dk ØeA

çksVhu ;k i‚fyisIVkbM vehuks vEy esa iwjh rjg ls gkbMªksykbTM gks ldrs
gSaA

gkykafd dqN vehuks vEy u"V gks tkrs gSa vkSj ,LiSjkxu vkSj XywVkekbu dks
,LikfVZd vEy vkSj XywVkfed vEy ds fy, gkbMªksykbt fd;k tkrk gS] ysfdu ;g
'kq#vkr ds fy, lkekU; çfØ;k gSA {kkjh; tyvi?kVu dk uqdlku ml gkfudkjd
jksx ls gksrk gS ftlls vehuh vEy dk vo'kks"k.k gksrk gSA

,atkbfed gkbMªksfyfll ,atkbe dkjZokbZ dh fof'k"Vrk ds dkj.k èkheh ysfdu
mi;ksxh gS % çR;sd gkbMªksykbftax dsoy ,d fo'ks"k çdkj dk isIVkbM caèk gksrk gSA
vyx&vyx ,utkbe dk bLrseky djus ls çksVhu ;k i‚yhisIVkbM dks NksVh vkSj
NksVh J`a[kykvksa esa rFkk varr% vehuks vEy esa Mkbt djuk laHko gksrk gSA

NMR LisDVªksLdksih dk mi;ksx vc vehuks vEy dh igpku esa fd;k tk jgk
gS] ysfdu ek=kRed vuqeku vk;u&,Dlpsat ØkseSVksxzkQh] isij ØkseSVksxzkQh vkSj
ekl LisDVªksesVªh }kjk fd;k tkrk gSA

,d ckj ekf=d vkdyu dj ysus ds ckn vafre pj.k gS Øe'k% fuèkkZj.k
ftlesa i‚yhisIVkbM J̀a[kyk esa vehuks vEy dh O;oLFkk gksrh gSA ;g var lewg
fo'ys"k.k }kjk fd;k tkrk gSA

C-

(i) fyfFk;e&,Y;wehfu;e gkbMªkbM ;k fyfFk;e cksjksgkbMªkbM isIVkbM dks de
djrk gS] eqä C-VfeZuy vo'ks"k dkcksZfDly lewg dks ,d eknd lewg esa ifjofrZr
djrk gSA mRikn ds ckn ds gkbMªksfyfll var lewg vehuks ,YdksgkWy vkSj
voØfer isIVkbM nsrk gSA

2H N.CH(R).CONH.CH(R ).CONH.CH(R ) .COOH 

4LiAlH

2 2H N.CH(R).CONH.CH(R ).CONH.CH(R ).CH OH 

Hydrolysis

2 2 2
Amino alcohol

H N.CH(R).CONH.CH(R ).COOH + H N.CH(R ).CH OH 

(ii) ,d vU; fofèk ,atkbe dkcksZDlh isIVkbMst dk ç;ksx djrk gSA ,atkbe isIVkbM
ij vkØe.k dsoy C-VfeZuy vo'ks"kksa ij djrk gSA ,feuks vEy Øe'k% ,d ds ckn
,d eqä gksrs gSaa] çkIr vEy dh igpku dh tkrh gS vkSj vuqØe LFkkfir djus ds
fy, vuqeku yxk;k tkrk gSA
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(iii) gkbMªkftuksfyfll ¼vdcjh et al. 1956½ dh fofèk C-VfeZuy vehuks vEy
fuèkkZj.k ds fy, lcls O;kid :i ls mi;ksx dh tkrh gSA isIVkbM dks 100°C ij
gkbMªStkbu ls xeZ fd;k tkrk gS] tc C-VfeZuy vEy dks NksM+dj lHkh vehuks
vEy vo'ks"k vehuks vEy gkbMªktkbM esa ifjofrZr gks tkrs gSaA

2H N.CH.CONH.CH.CONH CH.COOH

R R R
  
  

2 2NH .NH

2 2 2 2 2H N.CH.CONH.NH + H N.CH.CONH.NH + H N.CH.COOH

R R R
  
  

eqä vehuks vEy dh igpku vk;u&,Dlpsat ØkseSVksxzkQh }kjk dh tkrh gSA

N-

(i) dSfEczt ;wfuoflZVh ds ÝsMfjd lsaxj (Frederic Sanger) ¼1945½ us N-VfeZuy
vo'ks"kksa ds fo'ys"k.k ds fy, 1&¶ywjks&2]4& MkbfuVªkscsathu ¼FNDB½ dh 'kq#vkr
dh] tks vc O;kid :i ls mi;ksx fd;k tkrk gSA vfHkdeZd dejs ds rkieku ij
lksfM;e ckbdkcksZusV ds gYds ls {kkjh; ekè;e esa vehuks lewg ds lkFk çfrfØ;k
djrk gS rkfd N-2] 4&MkbfuVªksQsukby (DNP) O;qRiUu cuk ldsA DNP O;qRiUu
ds vEy tyh; fo"ys'k.k N-2]4&fMuhVªksfQukby vehuks vEy ds lkFk eqä vehuks
vEy dk feJ.k nsrk gSA DNP ;qRiUu 'kkunkj <ax ls jaxk gqvk gS vkSj bls ruq ijr
ØkseSVksxzkQh }kjk igpkuk tk ldrk gSA

(ii) lsaxj dh fofèk ds ,d la'kksèku esa FDNB ds LFkku ij 5&MkbfeFkkby&vehuks
usQFkyhu&1& lYQksuhy DyksjkbM ¼MSflyDyksjkbM (Dansyl Chloride) DNS—

Cl½ FDNB ds txg dk mi;ksx fd;k tkrk gSA bl fofèk dk ykHk ;g gS fd



vehuks vEy] U;wfDyd vEy
vkSj Ñf=e jatd

200 Lo&vfèkxe
ikB~; lkexzh

MSfly vehuks vEy dks yksfjesfVªd rjhdksa ls [kkstk tk ldrk gS D;ksafd
MSfly xzqi cgqr vfèkd yksjkslsaV gSA

(iii) Qj bZMu (Pher Edman) us 1950 esa viuk rjhdk is'k fd;k ftldk O;kid :i
ls mi;ksx Hkh fd;k tk jgk gSA fofèk detksj iM+us dh fLFkfr esa i‚yhisIVkbM ;k
çksVhu ds mipkj esa 'kkfey gksrh gSA {kkjh; ekè;e esa fQukby vkblksfFk;kslkbusV
ds lkFk {kkj ftlds ifj.kkeLo:i Qsfuy Fkk;ksdkckZfey (PTC)  isIVkbM ;k çksVhu
curk gSA gkbMªksDyksfjd vEy ds lkFk PTC O;qRiUu ds gYds gkbMªksfyfll N-

VfeZuy vehuks vEy dks fQukby Fkk;ksgkbMsUFk‚bu (PTH) ds :i esa vkSj N-VfeZuy
vehuks vEy [kks;k ¼vfuf'pr esa çfrfØ;k dh izfØ;k dh O;oLFkk½ ds lkFk ,d
isIVkbM fudkyrk gSA PTH dks isij ØkseSVksxzkQh }kjk vyx vkSj igpkuk tkrk gSA

C6H5N==C==S   +  H2N.CH(R).CONH.CH(R)CONHCH(R).CO .....
–OH  C6H5.NHCS.NHCH(R)CONHCH(R).CONH.CH(R).CO ....

     N-phenyl thiocarbamyl derivative


H  

y?kq isIVkbM ds u, VfeZuy vo'ks"kksa dh igpku ds fy, çfØ;k dks nksgjk;k
tk ldrk gSA fofèk dks 1967 esa Lopkfyr fd;k x;k gS vkSj bldk mi;ksx
i‚yhisIVkbM esa vEy vuqØe dks fuèkkZfjr djus ds fy, fd;k tk ldrk gSA bl
fofèk dk lsaxj dh fofèk ij cgqr vfèkd ykHk gS] tks ¼DNP fofèk½ nksgjko ls mi;ksx
ugha fd;k tk ldrk gSA gkykafd vH;kl esa ,Meu i)fr dks vEyh; tyh;
fo'ys"k.k }kjk xfBr vehuks vEy ds lap; ds dkj.k 20 ls vfèkd vo'ks"kksa ds
fo'ys"k.k ds fy, ugha c<+k;k tk ldrk gSA

(iv) jklk;fud rjhdksa ls ,d fgLlk Y;wlhu ,feuksisfIVMsl dk mi;ksx djrs gq,
,atkbfed rjhdksa dk mi;ksx fd;k x;k gSA ;g iksyhisIVkbM ;k çksVhu ij eqr —
NH2 ds lewg ds var ij vkØe.k djrk gS vkSj ,d ds ckn ,feuksa vEyksa dks
mÙkjkfèkdkj esa eqä djrk gS ftlls mudk vkdyu vklku gks tkrk gSA
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fQ'kj us 1902 esa lq>ko fn;k Fkk fd çksVhu esa ekStwn vehuks vEy] jSf[kd lacaèk ds
ekè;e ls jSf[kd :i ls tqM+rs gSaA bl fl)kar dk mi;ksx i‚yhisIVkbM dks la'ys"k.k
djus ds fy, vH;kl esa fd;k tk ldrk gS ysfdu O;kogkfjd :i ls bls laHko
cukus ds fy, dqN lkekU; fn'kkfunsZ'kksa dk ikyu fd;k tkuk FkkA fn'kkfunsZ'k bl
çdkj gSa(

 dbZ mi;ksxh lqj{kk lewgksa dk
mi;ksx fd;k x;k gS] ftuesa ls dqN dkcksZcsuthvksDlh (C6H5.CH2.O.CO—),

dkcksZbZ'kkDlh (CH3.CH2.O.CO—), dkcksZ&t&C;wVk;ksDlh ((CH3)3.C.O.CO—), gSa]
Triphenyl Methyl ((C6H5)3C—), csatkby (C6H5CH2—), Phthaloyl (C6H4(CO2)2<)

vkSj tosyl Tosyl (p-H3C.C6H4.SO2—)A j{kk lewg dks pquus esa ;g è;ku esa j[kk
tkuk pkfg, fd%

(i) lewg dks vklkuh ls layXu gksuk pkfg,A

(ii) yxko oSdfYid :i ls lfØ; vEy dh çkfIr dk dkj.k ugha gksuk pkfg,A

(iii) bls mu ifjfLFkfr;ksa esa gVk;k tk ldrk gS tks isIVkbM caèk dks çHkkfor ugha
djrs gSaA

 vehuks lewg lajf{kr vehuks vEy ds
dkcksZfDly lewg dks vEy DyksjkbM] ,LVj ;k vEy ,tkbM esa ifjofrZr djds
lfØ; fd;k tkrk gSA

;g mi;qä 'krksaZ ds rgr fd;k tkuk gS rkfd jslekbZts'ku ;k vU;
i{k çfrfØ;k,a u gksaA

 vyx&vyx lqj{kk lewgksa dks vyx&vyx
ifjfLFkfr;ksa esa gVk fn;k tkrk gS] mnkgj.k ds fy, N-QFky‚;y lewg dks
gkbMªsaftu ds ekè;e ls lcls vPNk gVk fn;k tkrk gS] tcfd dkcksZcsUtksDlh lewg
dks iSysfM;e (Palladium) dh mifLFkfr esa mRçsjd deh ls gVk fn;k tkrk gSA

la'ys"k.k ds fofHkUu rjhdksa dks foLrkj ls crkuk bl iqLrd ds nk;js ls ijs
gS] ysfdu la'ys"k.k dks cxZeSu fofèk ¼1932½ }kjk fpf=r fd;k x;k gS] ftlus j{kk
djus ds fy, csatksbdkcksZukby DyksjkbM —NH2 lewg dh 'kq#vkr dh FkhA
XywVkekbyXywVkfed vEy bl fofèk }kjk la'ysf"kr çFke Mk;isIVkbM FkkA

(i) 
2 2 2 6 5 2

Carbobenzoxy
chloride

Glutamic acid

NH .CH.CH .CH .COOH + C H C H O.COCl

COOH
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(ii)  

(iii) 

gkbMªkstu ds lkFk deh dks vehuks vEy ;qä lYQj ds la'ys"k.k esa ugha
fd;k tk ldrk gS D;ksafd lYQj mRçsjd dks tgj nsrk gSA ,sls ekeys esa rjy
veksfu;k esa lksfM;e ds ekè;e ls vo#) lewg dks lcls vPNk gVk fn;k tkrk
gSA ,slk gh ,d ekeyk XywVkFkk;ksu dk la'ys"k.k gS ftlesa flLVhu] vehuks vEy
;qä lYQj 'kkfey gSA
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bu flaFksfVd rjhdksa esa pj.kksa dks ckj&ckj nksgjkdj] gj ckj ,d bdkbZ dks
tksM+us ij] d‚usZy esfMdy d‚yst ¼vesfjdk½ ds foUlsaV Mw foXU;wM1 esa vkB vehuks
vEy ;qä v‚DlhVksflu dks la'ysf"kr djus esa l{ke FkkA

lsaxj Sanger us 1951 ls 1955 rd 51 vehuks vEy okys balqfyu esa vehuks
vEy ds vuqØe dk dke fd;k vkSj blus 1963 esa blds dqy la'ys"k.k dk ekxZ
ç'kLr fd;kA

 bl çdkj ds la'ys"k.k dk lcls dfBu Hkkx gj pØ
esa cus isIVkbM ds i`FkDdj.k vkSj 'kqf)dj.k ds dkj.k çR;sd pj.k esa yxkrkj deh
gksus ds dkj.k gksrk gSAbl {ks= esa ,d cM+h lQyrk j‚dQsyj (Rockefeller)

fo'ofo|ky; ds esfjfQYM (Merrifield) ¼1964½ }kjk l‚fyMLisl isIVkbM la'ys"k.k
dh 'kq:vkr FkhA bl fofèk esa ,d vehuks vEy ;k ,d isIVkbM jklk;fud :i ls
,d jky ls tqM+k gksrk gS vkSj fQj ,d le; esa ,d vehuks vEy tksM+dj J̀a[kyk
dk fuekZ.k fd;k tkrk gSA tc okafNr i‚yhisIVkbfMl la'ysf"kr gksrk gS rks ;g Bksl
leFkZu ls eqä gksrk gSA Bksl pj.k la'ys"k.k dk eq[; ykHk gSa%

(i) v?kqyu'khy ̂Bksl pj.k* mi;qä foyk;d ds lkFk èkksus ds ekè;e ls vfrfjä
vfHkdeZd dks gVkus dk lEEkku djrk gSA

 (ii) igys ds rjhdksa dh rqyuk esa de le; esa csgrj mit feyrh gSA

;g fofèk 1969 esa Lopkfyr gks xbZ FkhA esfjfQYM us bl fofèk dk mi;ksx dsoy
Ng lIrkg esa 124 vehuks vEy ;qä jkbcksU;wfDyt dks la'ysf"kr djus ds fy, fd;k
FkkA 1984 esa esfjQhYM dks blds fy, ukscsy iqjLdkj ls lEekfur fd;k x;k FkkA

DyksjksesfFkysVsM Ø‚l&fyaDM i‚yhLVk;uZ jky dk mi;ksx djds fofèk dks ,d
ljy mnkgj.k ysrs gq, uhps fpf=r fd;k x;k gSA vehuks vEy —NH2 lewg dks
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Vh (t)&C;wVkbyksDlh dkcksZfuy lewg ds lkFk lajf{kr fd;k tkrk gS vkSj ifj.kkeh
vo'ks"kksa dks ,d mi;qä foyk;d esa (C2H5)3N dh mifLFkfr esa jsftu (Resin) ls
xeZ fd;k tkrk gSA lajf{kr lewg dks HCl/CH3COOH ds lkFk vfHkfØ;k djds
gVk fn;k tkrk gS vkSj blds ckn Et3N gksrk gS tks gkbMªksDyksjkbM dks eqä NH2

lewg esa ifjofrZr djrk gSA

igys vehuks vEy ds vo'ks"kksa ds csatkby ,LVj dks MkbDyksgsfDly dkcksZfMekbM
dh mifLFkfr esa nwljs vehuks vEy ds Vh (t)&C;wVk;yksuh dkcksZfuy O;qRiUu ds lkFk
;qfXer fd;k x;k gS vkSj vkxs ;qXeu ds fy, iqu% mRiUu djus okys fMuksIVkbM ds
vehuks lewg dks 'kkfey fd;k x;k gSA okafNr isIVkbM çkIr gksus rd pØ dks vU;
vehuks vEy esa nksgjk;k tkrk gSA var esa ,LVj caèks gq, jky dks VªkbYQwjks,slsfVd
vEy esa gkbMªkstu czksekbM dk mi;ksx djds foHkkftr fd;k tkrk gSA

çksVhu lcls egRoiw.kZ jklk;fud inkFkZ gksrs gSa tks thou ds fodkl vkSj j[kj[kko
ds fy, vko';d gksrs gSaA blfy, ;s tho ds vkgkj dk ,d vfuok;Z fgLlk gSaA
dksbZ Hkh tho çksVhu vkgkj ds fcuk vfèkd le; rd thfor ugha jg ldrk ;|fi
olk vkSj vehuks vEy] U;wfDyd vEyksa vkSj flaFksfVd Mkbt ds fcuk og
Lo;a&funsZ'kkRed lkexzh 153 dkcksZgkbMªsV dk mYys[k djrk gSA blh dkj.k 1839
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esa eYMsj (Mulder) dks çksVhu ¼xzhd% çksfVvkst ¾ çFke½ dgk tkrk gSA çksVhu lHkh
tho vkSj ikSèks dksf'kdkvksa ds çksVksIykTe esa gksrs gSaA okLro esa vfèkdka'k thfor ra=ksa
dh lw[kh lkexzh esa ;s yxHkx rhu pkSFkkbZ gksrh gSaA lw;Z ls çkIr ÅtkZ dh mifLFkfr
esa ikSèks vius çksVhu dk fuekZ.k dkcZu MkbvkDlkbM] ikuh] ukbVªsV~l vkSj veksfu;e
yo.kksa dk mi;ksx djrs gSaA çk.kh vkSj euq"; vius Hkkstu esa ikni vkSj i'kq çksVhu
ysrs gSa] ftUgsa ,atkbe }kjk vehuks vEyksa esa gkbMªksykbTM fd;k tkrk gSA bu vehuks
,flM ls i'kq vkSj ekuo ç.kkyh dks iqu% la'ysf"kr fd;k tkrk gSA ;s i'kq ds 'kjhj
ds fodkl ds fy, vkSj thus dh çfØ;k esa [kks;s gq, çksVhuksa ds LFkku ij vko';d
gksrs gSaA çksVhu ds dqN egRoiw.kZ lzksr rFkk otu }kjk çksVhu dh çfr'kr ek=k
lkj.kh 4-1 esa nh xbZ gSA

lzksr çksVhu% lzksr çksVhu% lzksr çksVhu%

lks;kchu 43-2 eNyh 21-5 cknke 20-8

eVj 28-2 HksM+ dk ekal 18-5 vaMs dh tnhZ 13-7

nwèk ikmMj]fLdEM 38-0 ewaxQyh 26-7 nfy;k 13-6

feYd ikmMj] gkWy (whole) 25-2 dktw 21-2 xsgw¡ 11-8

çksVhu ukbVªkstu ds vykok dkcZu] gkbMªkstu] v‚Dlhtu] lYQj vkSj QkLQksjl
;qä tfVy ukbVªkstu ;qä dkcZfud ;kSfxd gksrs gSaA dqN çksVhuksa esa gykstu vkSj
èkkrq,a Hkh gksrh gSa ,d çksVhu dh lajpuk lzksr ds vuqlkj fHkUu gksrh gS ysfdu,d
vuqeku bl çdkj gks ldrk gS dkcZu 50&55 çfr'kr% gkbMªkstu 6&7-5 çfr'kr%
ukbVªkstu 15&17 çfr'kr% v‚Dlhtu 21&24 çfr'kr% lYQj 0-2&2-2 çfr'kr% vkSj
Q‚LQksjl 0-1&1 çfr'krA

çksVhu -vehuks ,flM bdkb;ksa ls fufeZr gksrs gSa ,d çksVhu v.kq esa lSadM+ksa
vkSj gtkjksa vehuks ,flM gks ldrs gSaA blesa 23 ,feuksa vEy gksrs gSa tks vkil esa
fyafdax ds ijarq ;FkkFkZ xq.kksa ds dkj.k cgqr vfèkd ek=k esa fofHkUu çksVhu v.kqvksa
dk fuekZ.k djrs gSaA buesa ls nl vehuks vEy ,sls gksrs gSa ftUgsa ekuo ç.kkyh esa
la'ysf"kr ugha fd;k tkrk gS blfy, bUgsa vko';d dgk tkrk gSA mldh vkiwfrZ
cká lzksrksa ls djuh gksrh gSA bu vehuks vEyksa dh rkfydk 4-2 esa n'kkZbZ xbZ gSA

çksVhu dks dbZ rjhds ls oxhZÑr fd;k x;k gSA mudh foy;u'khyrk vkSj HkkSfrd
xq.kk s a ds vuqlkj mUgs a oxh ZÑr fd;k x;k gS% (a) lkèkkj.k çk sVhu]
(b) la;qfXer çksVhu] vkSj (c)  O;qRiUu çksVhuA

(a) (Simple Protein)  gkbMªksfyfll ij dsoy vehuks ,flM nsrs gSaA
dqN egRoiw.kZ mnkgj.k uhps fn, x, gSaA

(i) ,YC;wfeu (Albumins) & lhje ,YC;wfeu] ,x ,YC;wfeu vkSj ySDVyC;wfeuA
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(ii) XyksC;qfyu (Globulins)& lhje XyksC;qfyu] Ård XyksC;qfyu vkSj ouLifr
XyksC;qfyu ¼cht esa½ vkSj uVA

(iii) çksySekbal (Prolamines)& thu (Zein) ¼eDdk ls½] vkSj fXy;kfMu ¼xsgwa ls½A

(iv) XywVsfyu (Glutelins)& XywVsfuu ¼xsgwa ls½ vkSj vksjsftfuu ¼pkoy ls½A

(v) LdysjksçksVhu (Scleroproteins)& dsjkfVu ¼ckyksa ls½ vkSj Qkbczksbu ¼js'ke ls½A

(vi) fgLVksu (Histones)& U;wfDyd vEy vkSj gheksXyksfcu esa gksrs gSaA

(vii) çksVkekbu (Protamines)& U;wfDyd ,flM esa gksrk gSSaA

(b) (Conjugated Protein)  çksVhuksa ds v.kq esa ,d xSj çksVhu
fgLlk Hkh gksrk gSA bl xSj izksVhu ds fgLls dks Ñf=e lewg ds :i esa Hkh tkuk tkrk
gSA Ñf=e lewg dks lkoèkkuhiwoZd tyh; vi?kVu ds }kjk vyx djuk laHko gSA
muds Ñf=e lewg ds lkFk dqN la;qfXer çksVhu uhps fn, x, gSaA

(i) U;wfDy;ksçksVhu& Ñf=e lewg U;qfDyd vEy gksrk gS vkSj çksVhu dksf'kdk ds
dsUæd esa ik, tkrs gSaA

 çksVhu ls vehuks vEy

vehuks ,flM dk uke O;ofLFkr uke lw=

,- lkekU; vehuks vEy1

1- Xykbflu ,sehuks,flfVd vEy H2N.CH2.COOH

2- ,ykfuu -vfeuksçksiksfud vEy CH3.CH(NH2).COOH

3- Vkbjksflu -vehuks--¼p-gkbMª‚DlhfQukby½    

                        çksiksfud ,flM

4- lsjhu vehuks&gkbMªksDlh çksiksfud vEy HO.CH2CH(NH2).COOH

5- flLVhu vehuks&ejdSVksçksuksfud vEy HS.CH2.CH(NH2).COOH

6- flLVhu chvkbZ,l ¼ vfeuksçksiksfud ½
fMLlYQkbM [HOOC.CH(NH2)CH2—S—]2

7- çksykbu ikbjksfyMhu&&dkcksZfDlfyd vEy

8- gkbMª‚Dlh gkbMªksDlh ikbjksfyMhu&&dkcksZfDlfyd   

  çksykbu vEy

9- ,sLiSjkfVd vEy Aminosuccinic vEy HOOC.CH2.CH(NH2).COOH

10- 'krkojh vehukslDlsafed vEy H2N.CO.CH2.CH(NH2).COOH

11- XywVkfed vEy vehuksXywVkfjd vEy HOOC.(CH2)2CH(NH2).COOH

12- XywVkekbu vehuksXywVkjfed vEy H2N.CO(CH2)2.CH(NH2).COOH

13- gkbMª‚Dlhykbflu Mk;feuks&gkbMª‚Dlh&dSçksbd vEy H2N.CH2.CHOH(CH2)2CH(NH2).

COOH
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1- osfyu ,ehuksvkblksosysafjd ,flM (CH3)2CH.CH(NH2).COOH

2- Y;wlhu ,sehuksblksdSçksbd vEy (CH3)2.CH.CH2.CH(NH2).COOH

3- vkblksY;qflu vehuks& eSfFky&,u&okyfjd vEy CH3.CH2CH(CH3)CH(NH2).

COOH

4- Qsfuy,ykfuu vehuks&Qsfuyç‚iksfud vEy C6H5CH2.CH(NH2).COOH

5- Fkzsvksuhu vehuks&&gkbMªksDlh&,u&C;wfVfjd CH3.CH(OH).CH(NH2).COOH

6- feFkk;ksuhu vehuks& eSfFkyfFk;ks&,u&C;wfVfjd CH3.S.CH2.CH2CH2(NH2).COOH

vEy

7- fVªIvksQSu vehuks&baMksy çksiksfud vEy

8- vkftZfuu vehuks&xqvfuMkbu&oSysafjd ,flM  

9- ykbflu Diaminocaproic vEy H2N.(CH2)4CH(NH2).COOH

10- fgLVMhu vehuks &bfeMktksy

çksfi;‚fud vEy

1- ukyZ~;wflu ¼&,ehuks n&dSijksbd vEy vkSj &gkbMªkDlhXyqVfed vEy½ dk çksVhu esa gksus
dh ?kVuk fuf'pr :i ls LFkkfir ugha gSA

2- bu v‚fIVdyh lfØ; vehuks vEyksa dk l&QkeZ çksVhu ds fuekZ.k esa gksrk gS u fd Mh&QkeZ esaA

(ii) & xSj çksVhu fgLlk dkcksZgkbMªsV ;k mlds O;qRiUu gSA ;g ̂,x
okbV* esa ik;k tkrk gSA

(iii) & buesa ,d jaxhu çksLFksfVd lewg gS] fo'ks"k :i ls ,d ikbZjksy
O;qRiUuA jaxhu Ñf=e lewgksa esa vkerkSj ij èkkrq tSls] Fe, Cu, Mg vkfn gksrs gSaA
blds ds mnkgj.k DyksjksfQy vkSj gheksXyksfcu gSaA

(iv) &bu esa ,d çdkj dk QkLQksfjd vEy vo'ks"k gksrk gS
¼U;wfDyd vEy ;k fyiksçksVhu ds vykok½A mnkgj.k ds fy,] dSflbu ¼nwèk ls½ vkSj
ohVykbu ¼vaMs dh tnhZ ls½A

(v) & blesa fyfiM tSls ysflfFku] dsQkyhu bR;kfn gksrs gSaA tSls%
f=e lewgA

(c)  ;s gzkl mRiUu djus okys mRikn gSa tks fofHkUu voLFkkvksa ds
vuq:i gksrs gSaA
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çksVhu dk nwljk oxhZdj.k (i) Xykscqyj (Globular) vkSj (ii) rarqe; (Fibrous)

çksVhu esa muds dk;Z vkSj vkf.od vkdkj ij vkèkkfjr gksrk gSA

(i) & ;s vkdkj esa yxHkx xksykdkj] ikuh esa ?kqyu'khy vkSj irys
vEy] {kkj vkfn esa gksrs gSa mudk egRoiw.kZ dk;Z gS çkf.k;ksa dh thou&çfØ;kvksa dk
vuqj{k.k vkSj fofu;euA lHkh ,atkbeksa] dbZ gkeksZu] ,aVhc‚Mh] gheksXyksfcu] vkfn
çksVhu ds bl oxZ ds mnkgj.k gSaA

(ii) & budh lajpuk èkkxs dh rjg gksrh gS vkSj ;s rarq tSls :iksa
esa fo|eku gksrs gSaA os i'kq ds Årdksa dh eq[; lajpukRed lkexzh cukrs gSaA
dsjkfVu (Keratin) ¼Ropk] cky] uk[kwu vkfn esa mifLFkr çksVhu½] ek;ksflu (Myosin)

¼ekalisf'k;ksa esa ekStwn½] dksystu (Collagen) vkfn dk egRoiw.kZ mnkgj.k gSA

çkÑfrd lzksrksa ls çksVhu ds i`Fkdhdj.k ds fy, dksbZ fuèkkZfjr fofèk ugha gSA i'kq ;k
ouLifr çksVhu lzksr dk de lkaæ.k esa lksfM;e DyksjkbM] lksfM;e dkcksZusV ;k
lksfM;e gkbMª‚DlkbM tSls l‚YoSaV~l ls mipkj fd;k tkrk gSA çksVhu dh
foy;u'khyrk vkerkSj ij lefo|qr fcanq ij de gksrh gS] blfy, çksVhu pH esa
vkblksbfDVªd yo.k dks fu;af=r fd;k tkrk gS vkSj çksVhu dks ,YdksgkWy] veksfu;e
lYQsV] ftad lYQsV] eSXuhf'k;e lYQsV vkSj QkLQksVaxfLVd vEy ls çfrnhIr
fd;k tkrk gSA Mk;fyfll }kjk vo{ksfir uewus dks ued ls eqä fd;k tkrk gSA
ckj&ckj gksus okyh o"kkZ çksVhu }kjk 'kq) fd;k tkrk gS A uewus dh 'kq)rk dh tkap
vYVªklsfUVª;wt }kjk dh tkrh gS vkSj oS|qrd.k lapyu rduhd ysfdu orZeku
forj.k vkSj ØkseSVksxzkQh dk eqdkcyk djrs gSa 'kq)rk ds vkdyu ds fy, vfèkd
ls vfèkd oknk is'k djsaA v?kqyu'khy çksVhu vklkuh ls vyx vkSj 'kq)  gks tkrs
gSaA

fofHkUu çksVhuksa esa vyx&vyx HkkSfrd xq.k gksrs gSa] ysfdu muds lkekU; HkkSfrd
xq.kksa dks la{ksi esa fn;k tk ldrk gS%

(i) ØkseksçksVhu dks NksM+dj] os jaxghu] csLokn vkSj xaèkghu gksrs gSaA vfèkdrj os
vukdkj gksrs gSa ysfdu 'kq) gksus ij dqN ikjn'kZd gksrs gSaA mudk mPp
xyukad ugha gksrk gSA

(ii) muesa ls vfèkdka'k ,YdksgkWy vkSj ikuh esa v?kqyu'khy gksrs gSa ysfdu os ruq
vEy vkSj {kkj esa ?kqy tkrs gSaA gkykafd] Ropk vkSj ckyksa esa ekStwn dqN çksVhu
v?kqyu'khy gksrs gSaA

(iii) mPp vk.kfod Hkkj çksVhu ds v.kq esa gtkjksa ijek.kq gksrs gSa vkSj blfy, cgqr
cM+s vk.kfod Hkkj gksrs gSaA vk.kfod Hkkj dsoy yxHkx Kkr gSaA dqN
vk.kfod Hkkj Li"V djus ds fy, uhps fn, x, gSaA ¼eku yxHkx gSa½A
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çksVhu vk.kfod Hkkj çksVhu vk.kfod Hkkj

balqfyu 12]000 gheksXyksfcu 70]000

vaMk 'osrd 45]000 ;wjst ¼,atkbe½ 4]80]000

dSflbu 1]80]000 rackdw fp=dkjh thok.kq çksVhu 41]000]000

çksVhu ds vk.kfod Hkkj dk fuèkkZj.k lkekU; foyk;d esa mPp vk.kfod Hkkj]
xSj&ok"i'khy çÑfr vkSj çksVhu dh lkekU; v'kq)rk ds dkj.k] vk.kfod
Hkkj fuèkkZj.k ds lkekU; rjhdksa dk mi;ksx muds vk.kfod Hkkj ds fuèkkZj.k
ds fy, ugha fd;k tk ldrk gSA blfy, fo'ks"k fofèk;ksa dk mi;ksx mís';
ds fy, fd;k x;k gSA muesa ls dqN uhps fn, x, gSa%

(a)  ;fn çksVhu esa ,d fof'k"V lewg ;k ijek.kq gksrk
gS] rks çksVhu ds Kkr otu esa lewg ;k ijek.kq dh ek=k fuèkkZfjr djds
blds cjkcj otu çkIr fd;k tkrk gSA var esa lewg ds ,d xzke fry
;k ijek.kq ds ,d xzke ijek.kq Hkkj ls lacafèkr otu dh x.kuk dh tkrh
gS tks çksVhu ds xzke vk.kfod Hkkj nsrk gSA blesa ekStwn yksgs dh ek=k
dk vuqeku yxkdj gheksXyksfcu dk vk.kfod Hkkj çkIr fd;k x;k gSA

vU; fofèk ,d çksVhu esa vehuks vEy dh çfr'kr lajpuk dh x.kuk
djus ds fy, gks ldrh gSA bu ewY;ksa ls çR;sd vehuks vEy dk fry
vuqikr çkIr fd;k tkrk gSA de ls de nk<+ dh ek=k dk p;u djuk
vkSj ;g ekuuk fd çksVhu esa dsoy ,d vehuks vEy vo'ks"k ekStwn gS]
çksVhu dk vk.kfod Hkkj çkIr gks ldrk gS ;fn de ls de nk<+ dh
ek=k ds vuq:i 2 ;k vfèkd vehuks vEy vo'ks"k ekStwn gSa] rks vk.kfod
Hkkj fuèkkZfjr ewY; vkSj blh rjg nksxquk gksxkA

(b)  ?kqyu'khy çksVhu ds fy,] vklekfVd ncko
rF; ls vk.kfod Hkkj çkIr fd;k tk ldrk gSA

(c) bl fofèk esa ,d vk.kfod Hkkj esa Kkr vk.kfod Hkkj
ds inkFkZ ds volknu (Sedimentation) dh nj ds lkFk vKkr çksVhu ds
volknu dh nj ls lacafèkr vk.kfod Hkkj çkIr fd;k tkrk gS]
nqr&vidsfUnzr (Ultracentrifuge) }kjkA vU; fLFkfr;k¡ leku gksus ds
dkj.k nksuksa ds volknu dh nj muds vk.kfod Hkkj ij fuHkZj djsxh

(d)   dksykbMy ?kksy cukus okys çksVhu ds vk.kfod
Hkkj dk fuèkkZj.k muds çdk'k&çdh.kZu çHkko ¼fVaMy çHkko½ ls fd;k tk
ldrk gS D;ksafd ;g xq.k vk.kfod Hkkj ij fuHkZj gSA

(e) & js foorZu dk mi;ksx çksVhu ds vk.kfod Hkkj dks fuèkkZfjr djus
ds fy, Hkh fd;k tkrk gSA

(iv)  çksVhu ds v.kq cM+s gksrs gSa] os gkbMªksfQfyd dksykbM
gksrs gSa tks lCth ;k i'kq f>Yyh ls ugha xqtj ldrs gSaA dqN çksVhu ty ds
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lkFk eksVh ikjHkklh ryoksa dk fuekZ.k djrs gSa tks BaMk gksus ij tSy esa lsV
gks tkrs gSaA

(v) mRØe.kh; o"kkZlksfM;e DyksjkbM ds vykok] veksfu;e lYQsV] eSXuhf'k;e
lYQsV vkSj dqN {kkjh; i`Foh&yo.kksa esa dqN çksVhu vo{ksfir gksrs gSaA vo{ksi
dks fQYVMZ vkSj ty esa fQj ls tksM+k tk ldrk gSA rF; ;g gS fd dqN
çksVhuksa ds i`FkDdj.k esa bldk ç;ksx fd;k tk ldrk gSA

(vi) & tc ,YdksgkWy] Hkkjh èkkrq yo.k ¼(HgCl2), CuSO4] vkfn½ tSls
vfHkdeZdksa }kjk xeZ ;k vfHku; fd;k tkrk gS] rks fifØd vEy ;k {kkjh;
i`Foh&yo.k] çksVhu dk Ldafnr fd;k tkrk gSA

vkblksbysfDVªd fcanq (Isoclectric Point) ij foÑrhdj.k lcls vklkuh ls
gksrk gS vkSj ekuk tkrk gS fd ;g çksVhu v.kq ds vuyks gksus ds dkj.k gksrk
gSA foÑrhdj.k ds nkSjku f}rh;d vkSj rr̀h;d lajpuk çdV gksrh gS ysfdu
çkFkfed lajpuk v{kq..k jgrh gSA foÑrhdj.k ds nkSjku tSfod xfrfofèk
vkSj HkkSfrd xq.kksa esa ifjorZu dk uqdlku gksrk gS ysfdu fofHkUu dk;kZRed
lewgksa ds [kqyus ds dkj.k jklk;fud çfrfØ;k c<+ tkrh gSA

foÑrhdj.k vkerkSj ij vifjorZuh; gksrk gS ysfdu mRØe.kh; çÑfr ds
dbZ mnkgj.k gSa tc bls iqufoZdkl dgk tkrk gSA ;wfj;k ;k èkheh 'khryu
ds lkFk çksVhu ds dksey vfHkfØ;k fQj ls dke djus dh çfØ;k esa enn
feyrh gSA

(vii) & çR;sd çksVhu esa ,d fof'k"V vkblksbysfDVªd fcanq gksrk gS]
ftl ij mldk vk;uhdj.k vkSj foys;rk U;wure gksrh gSA bl laifÙk dks
bysDVªksQksjsfVd rjhdksa }kjk çksVhu ds vyxko vkSj igpku esa mi;ksx fd;k
tkrk gSA

(i)  tSlk fd igys crk;k x;k gS] çksVhu esa eqä —NH2 vkSj
—COOH lewg gksrs gSa blfy, os nksuksa vEyh; vkSj cqfu;knh inkFkksaZ ds lkFk
çfrfØ;k djrs gSaA

(ii)  çksVhu dks ruq vEy vkSj {kkj ;k ,atkbe }kjk gkbMªksykbt
fd;k tkrk gSA gkbMªksfyfll ds mRikn çksVhlkst gSa% isIVksUl] i‚yhisIVkbM~l] ljy
isIVkbM~l vkSj -,ehuks ,flM~lA

(iii)  çksVhu dk v‚Dlhdj.k tyus ;k {k; ds nkSjku gksrk gSA
v‚Dlhdj.k dh fLFkfr;ksa ds vkèkkj ij mRikn ukbVªkstu] ,ekbu vkSj dkcZu
Mkbv‚DlkbM gSaA {k; ds nkSjku ,d i'kq dk 'kjhj bu lHkh mRiknksa dk mRiknu
djus okys cSDVhfj;y v‚Dlhdj.k ls xzLr gksrk gS vkSj vkØked xaèk fofHkUu
vekbu] lkbukbM~l] vkfn ds dkj.k gksrk gSA
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lHkh jax çfrfØ;k,a çR;sd çksVhu }kjk ugha nh tk ldrh gSa] ysfdu buesa ls
vfèkdka'k çksVhu ds fy, ldkjkRed gksuh pkfg,A ;s jax çfrfØ;k,a çksVhu ds fy,
ijh{k.k dk dke djrh gSa%

¼i½ (Biuret Test)  {kkjh; ?kksy esa d‚ij lYQsV dk ruq ?kksy
Mkyus ij çksVhu dk] ,d cSaxuh jax çkIr fd;k tk ldrk gS ;g ijh{k.k ,d
eè;orhZ ds :i esa ckbZ;wjsV (H2N.CONH.CONH2) ds laHkkfor xBu ds dkj.k
gksrk gSA

¼ii½ (Xantho-Proteic Test)  tc ,d çksVhu feJ.k
ukbfVªd vEy ds lkFk xeZ gksrk gS rks ,d ihyk jax çkIr gksrk gS veksfu;k ds lkFk
çfrfØ;k esa feJ.k dks {kkjh; cukus ij jax ukjaxh esa cny tkrk gSA

csathu‚bM lajpukvksa ds lkFk ukbfVªd vEy dh çfrfØ;k ds dkj.k ihys jax
dk xBu gks ldrk gSA ç;ksx'kkyk esa ukbfVªd vEy ds lkFk dke djrs le;
maxfy;ksa ij ihys fu'kku dk xBu bl çfrfØ;k ds dkj.k gksrk gSA

¼iii½ (Hopkins-Cole Test)  çksVhu ;qä ?kksy esa
XykbDlkfyd vEy ;qä çksVhu ds ?kksy ds lkFk lkaæ lY;wfjd vEy Mkyk tkrk
gS ,d uhyk cSaxuh jax vehuks vEy fVªIVksQSu ;qä çksVhu dks bafxr djrk gSA

¼iv½ (Libermann’s Test)  çksVhu ftlesa fVªIVksQsu gksrk
gS ftls d‚ap ds lkFk mckyk tkrk gSA gkbMªksDyksfjd vEy] lqØkst foy;u dh dqN
cwanksa ds lkFk mlds ckn cSaxuh jax fn;k tkrk gSA

¼v½ (Millon’s Test)  tc feyu ds vfHkdeZd ¼ukbfVªd
vEy esa ikjk vkSj edZ~;wfjd ukbVªsV½ dks çksVhu ?kksy esa feyk;k tkrk gS] rks ,d
lQsn vo{ksi tks xeZ gksus ij yky gks tkrk gS] cu ldrk gSA ;g çksVhu v.kq esa
,d Qsuksfyd —OH lewg ds dkj.k gksrk gSA

¼vi½ (Nitroprusside Test)  dqN çksVhu ;qä —SH

lewg ukbVªksçslkbM ?kksy dks tksM+us ij {kf.kd yky jax dk mRiknu djrs gSaA

¼vii½ (Lead Sulphide Test)  NaOH vkSj ysM ,lhVsV
ds lkFk mcys gq, çksVhu okys —S—S— ;k —SH lewg esa ysM lYQkbM dk dkyk
vo{ksi.k gksrk gSA

¼viii½ (Molisch Test)  çksVhu feJ.k dks ,Ydksgy ds ,YdksgkWy
feJ.k ds lkFk feyk;k tkrk gS vkSj VsLV&Vîwc ds fdukjs dsafær lY;wfjd vEy
Mkyk tkrk gS dkcksZgkbMªsV vo'ks"kksa okys çksVhu VsLV&Vîwc esa nks rjy inkFkksaZ ds
taD'ku ij ,d cSaxuh jax nsrs gSaA
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¼ix½ (Ninhydrin Test)  ;g ,d cgqr gh uktqd ijh{k.k
gS vkSj blesa uhugkbfMªu ds lkFk çksVhu ds ikbjhMhu ?kksy dh çfrfØ;k gksrh gS
xgjk uhyk] cSxuh&xqykch ;k yky jax ,d çksVhu dk lwpd gksrk gSA ;g ijh{k.k
çksVhu ds eqä —NH2 vkSj —COOH lewgksa ds dkj.k gksrk gS vkSj ;g vehuks
vEy }kjk Hkh fn[kk;k x;k gSA

çksVhu dh lajpuk dh leL;k dks fofHkUu Lrjks a ij fuiVk;k x;k gSA çkFkfed
lajpuk fuèkkZj.k ds igys Lrj ij; vehuks vEy dh la[;k] çÑfr vkSj vuqØe]
çksVhu dh isIVkbM J`a[kyk dk fuekZ.k djrs gSa ,slk buds }kjk fd;k tk ldrk
gS%

¼i½ 'kq) voLFkk esa çksVhu dks vyx djukA

¼ii½ mi&bdkb;ksa dk fuèkkZj.k] tks vko';d gS ;fn ifj.kke ,d ls vfèkd C ;k
N var lewgksa dh mifLFkfr dk ladsr nsrs gSaA ;fn dksbZ vafre lewg ugha gS]
rks çksVhu esa ,d pØh; lajpuk gks ldrh gS] tks udkjkRed fuugkbfMªu
ijh{k.k vkSj oS|qrlapyu ds çfr mnklhurk }kjk fn[kkbZ tkrh gS ;fn çksVhu
dk MkbZLYQkbM caèk gks rks vuqØe fuèkkZj.k ls iwoZ gh mudk caèk VwV tkuk
pkfg,A caèk dks dkenk;d vEy ds lkFk v‚Dlhdj.k }kjk ;k NaBH4 ds
lkFk deh djds rksM+ fn;k tkrk gSA

¼iii½ vehuks vEy dks çkIr djus ds fy, çksVhuksa dh gkbMªksykbftax djuk tks fd
ek=kRed :i ls igpkus tkrs gSa vkSj vuqekfur gksrs gSaA

¼iv½ vehuks vEy çfr'kr lajpuk vkSj HkkSfrd fofèk;ksa }kjk vk.kfod Hkkj dk
fuèkkZj.k djukA

¼v½ C VfeZuy vkSj N VfeZuy vo'ks"kksa ds fo'ys"k.k dks ys dj vehuks vEy dk
vuqØe fuèkkZfjr djukA

 lajpuk fuèkkZj.k dk nwljk pj.k varfj{k esa isIVkbM J`a[kyk
dh O;oLFkk ls lacafèkr gS tks d‚by] 'khV vkSj vU; lajpukvksa dk fuekZ.k djrk gS
tks gkbMªkstu caèk] fLFkjfo|qr cyksa vkSj varj vkSj vUr%vk.kfod cyksa }kjk ,d lkFk
vk;ksftr fd, tkrs gSaA gkbMªkstu caèk dkcksZfDtfyd v‚Dlhtu vkSj gkbMªkstu&NH
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lewg ds chp curs gSaA vUr%vk.kfod vkd"kZ.k ;k çfrd"kZ.k cy vkosf'kr è#oh;
lewgksa ds chp Hkh lapkfyr gksrh gSa blds fy, varj vkSj vUr%vk.kfod caèk dk
ladfyr çHkko gS] tSlk fd igys mfYyf[kr MkbZlYQkbM caèkA

Fig. 4.1 Helical Structure of Protein

1951 esa i‚fyax (Pauling) us çLrkfor -gsfyDl lajpuk ftls ckn esa
çk;ksfxd lk{; }kjk iqf"V dh xbZ FkhA - vkarfjd lajpuk esa gkbMªkstu caèk ,d
gh J̀a[kyk ds fofHkUu —CO vkSj —NH lewgksa ds chp gksrk gS tks gsfyDl j[krk
gS f=foe jlk;u fopkj crkrs gSa fd çfr eksM+ 3-7 vo'ks"kksa ds lkFk ,d gsfyDl
lcls fLFkj gS tSlk fd fn[kk;k x;k gSA gkbMªkstu vo'ks"k ,d vo'ks"kksa ds —CO

lewg vkSj gsfyDl esa pkSFks vo'ks"kksa ds —NH lewg ds chp ekStwn gS eksfQV us 1956
esa fn[kk;k fd L-vehuks vEy isIVkbM J̀a[kykvksa ds fy, nkfgus gkFk dk gsfyDl
ck,a gkFk ds gsfyDl dh rqyuk esa vfèkd fLFkj gSA -pDdjnkj lajpuk dh fLFkjrk
isIVkbM J̀a[kyk esa —NH vkSj —CO lewgksa ds chp vuqdaiu ds dkj.k Hkh gSA

,Dl&js fo'ys"k.k }kjk Bksl çksVhu esa -gsfyDl dk vfLrRo LFkkfir fd;k
x;k gSA gkykafd] ,Dl&js fo'ys"k.k us Bksl çksVhu esa IyhVsM 'khV ¼-d‚UQksesZ'ku½
ds vfLrRo dks Hkh fn[kk;k gS nks çdkj dh IyhVsM lajpuk laHko gSA fp= 4-2 (A)



vehuks vEy] U;wfDyd vEy
vkSj Ñf=e jatd

214 Lo&vfèkxe
ikB~; lkexzh

lekukarj IyhVsM lajpuk gS ftlesa lHkh J̀a[kyk,a ,d gh fn'kk esa py jgh gSa vkSj
fp= 4-2 (B)  ,d lekukarj lajpuk gS ftlesa J̀a[kyk,a foijhr fn'kk esa oSdfYid
:i ls pyrh gSaA

Fig. 4.2 Pleated Structure of Protein

XyksC;qyj çksVhu dh lajpuk vHkh Hkh cgqr Li"V ugha gSA gkykafd ;g ekuk
tkrk gS fd mudh lajpuk esa ,d ispnkj vkSj xSj&ispnkj fgLlk gS yach isIVkbM
J̀a[kyk leku ugha gSa] dqN [kaMksa dks dqaMfyr fd;k tkrk gS vkSj dqN dks 'khV~l esa
cny fn;k tkrk gS vkSj fQj Hkh dqN vU; dks vfu;fer O;oLFkk nsus ds fy,
csrjrhc <ax ls xfBr vkSj dqaMfyr fd;k tk ldrk gSA

 yach isIVkbM J̀a[kykvksa dk teko ;k rg ,d rhu
vk;keh lajpuk dks nsrs gSa ftls çksVhu dh r`rh;d lajpuk dgk tkrk gS rr̀h;d
fo'ys"k.k dks eq[; :i ls ,Dl&js fo'ys"k.k }kjk vkSj layXu'khyrk eki]
vfrlaosnu'khyrk vkSj bysDVª‚u lw{enf'kZdh tSlh fofèk;ksa }kjk dqN gn rd Li"V
fd;k x;k gS tks çksVhu ds vkdkj vkSj vk.kfod Hkkj ds ckjs esa tkudkjh nsrs gSaA

çksVhu dh r`rh;d lajpuk esa gkbMªkstu] vk;fud] varj vkSj vUr%vk.kfod
caèk 'kkfey gSaA vehuks vEyksa dh vYdkby i{k J̀a[kykvksa dk tyfojkxh y{k.k
tyfojkxh gkbMªksQksfcd caèkuksa dks tUe nsrk gSA vfèkdre fLFkjrk rc gksrh gS tc
tyfojkxh i{k J`a[kyk çksVhu v.kq ds vanj gksrh gSA blds foijhr è#oh; lewg
ikuh ¼tyLusgh gkbMªksfQfyd½ ds fy, mPp vkReh;rk okys çksVhu v.kqvksa dh lrg
ij fLFkr gksrs gSaA

rarqe; çksVhu vfuok;Z :i ls dBksj v.kq gksrs gSa ftuds ispnkj çfr'kr gksrs
gSa ysfdu xksykdkj çksVhu esa iksyhisIVkbM J̀a[kyk gksrh gS] tks ;kn`fPNd dqaMykdkj
[kaMksa ds pkjksa vksj eqM+k gqvk dqaMykdkj [kaM gksrk gS tks vafre xksykdkj vkdkj
nsrs gSaA tSlk fd tyfojkxh i{k J̀a[kyk Åij of.kZr gS] çksVhu v.kqvksa ds vanj gksrh
gS vkSj tyLusgh lewg xksykdkj çksVhu dh lrg ij gksrs gSaA
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 fofHkUu leku ;k fofHkUu mi bdkb;ksa dk la?k
prqèkkZrqd lajpuk dks mRiUu djrk gS çR;sd mi bdkbZ dh çkFkfed] ekè;fed vkSj
rr̀h;d lajpuk,a gksrh gSaA js'ksnkj vkSj xksykdkj çksVhu nksuksa esa dsoy ,d ;k ,d
ls vfèkd i‚yhisIVkbM J`a[kyk 'kkfey gks ldrh gSA ;fn çksVhu esa dbZ J`a[kyk,a
gksrh gSa] rks bls vksfyxksesfjd dgk tkrk gS] mi&bdkb;ksa ;k çksVkselZ uked
O;fäxr J̀a[kyk,a blesa gksrh gSA

gheksXyksfcu dh lajpuk dk fo'ys"k.k djus ds fy, 1962 esa dSfEczt fo'ofo|ky;
ds ,e- ,Q- is:Rt (M.F. Perutz) vkSj ts- lh- dsUnw (J.C. Kendrew) dks ukscsy
iqjLdkj fn;k x;kA gheksXyksfcu esa pkj mi&bdkb;ka 'kkfey gSa nks leku
-J̀a[kyk vkSj nks leku -J̀a[kyk r`rh;d lajpuk okyh çR;sd bdkbZ -J̀a[kyk
141 vehuks vEy vkSj -J̀a[kyk ds gksrs gSa çR;sd esa 146 vehuks vEy gksrs gSaA

¼1½ i'kqvksa ds thou ds fy, Hkkstu ds :i esa çksVhu dh vko';drk gksrh gSA

¼2½ Åu vkSj çkÑfrd js'ke çksVhu gksrs gSaA Ñf=e js'kk] lks;kchu vkSj thu
çksVhu ls Ñf=e js'kk vc cuk, x, gSa vkSj miyCèk gSaA

¼3½ ekuo ç.kkyh ds dke djus ds fy, gheksXyksfcu vkSj fofHkUu isIVkbM gkeksZu
tSls çksVhu vko';d gSaA

¼4½ ekuo ç.kkyh vkSj çÑfr esa lSdM+ksa jklk;fud :ikarj.k ds fy, vko';d
,atkbe] çksVhu gksrs gSaA

¼5½ ok;jl jksèkh Vhdksa esa ls dbZ çksVhu foÑr :i esa gksrs gSaA

¼6½ xksan] dSflbu vkSj ftysfVu tSls çksVhu vkS|ksfxd egRo ds inkFkZ gSaA xksan
dk mi;ksx ydM+h ds m|ksx esa fpidus okyk vkSj vkdkj nsus okys dkxt
esa fd;k tkrk gS dslhu dkxt] diM+k] peM+k vkSj fpidus okyk fuekZ.k vkSj
ftysfVu [kk| mRiknksa vkSj QksVksxzkfQd IysV fuekZ.k esa gksrk gSA

¼7½ fofHkUu vehuks vEy çksVhu ls çkIr fd, x, gSa

U;wfDy;ksçksVhu] tks thfor thoksa esa gksrs gSa] gkbMªksfyfll ij ,d çksVhu cukrs gSa
vkSj ,d Ñf=elewg ftls U;wfDyd ;k ukfHkdh; vEy dgk tkrk gSA fiNys dqN
n'kdksa esa U;wfDyd vEyksa ds vè;;u ij dkQh è;ku fn;k x;k gS vkSj miyCèk
tkudkjh ls bl rF; dh vksj è;ku fn;k x;k gS fd U;wfDyd vEy ds v.kq oa'kkxr
lwpukvksa dks lqjf{kr j[kus rFkk muds vuqØe.k djus rFkk muds vuqdj.k ds fy,
mÙkjnk;h gSa rkfd thfor thoksa dh dksf'kdkvksa esa fofHkUu çdkj ds çksVhuksa ds
tSola'ys"k.k (Biosynthesis) ij fu;a=.k j[kk tk lds

U;wfDyd vEy dh [kkst lcls igys fLol ÝsMfjd felspj (Swiss Friedrich

Miescher) ¼1844&1895½ us dh Fkh] ftUgksaus eokn ls ,d ,slh lkexzh dks
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vyx&Fkyx dj fn;k] ftlesa dkQh gn rd ukfHkd Fkk ftls mUgksaus ^U;wfDybu*
dgk FkkA mUgksaus ik;k fd blesa Q‚LQsV dk vis{kkÑr cM+k vuqikr Fkk vkSj xq.k esa
vEy Fkk vkSj mUgksaus ;g Hkh ns[kk fd ;g {kkj esa ?kqyu'khy gS ysfdu vEy esa
vo{ksfir gSA

^U;wfDyd vEy* 'kCn dh 'kq:vkr 1889 esa vYVeSu (Altman) us dh FkhA lu~
1879 ls 1891 rd Fkk;ehu] lkbVksflu rFkk ;wjkfly dks U;wfDyd vEy ds ?kVd
ds :i esa fpfUgr fd;k x;k vkSj 1909 esa ysosu (Levene) vkSj tSdCl (Jacobs) us
jkbckst esa 'kdZjk ?kVd dh mifLFkfr dh [kkst dhA lu~ 1930 esa ysosu vkSj muds
lgdfeZ;ksa }kjk Fkk;el U;wfDyd vEy esa 'kdZjk] 2&Mhv‚Dlhjkbcksl dh igpku
dh x;h U;wfDyd vEy esa ekStwn 'kdZjk us U;wfDyd vEy ds oxhZdj.k ds fy, ,d
vkèkkj fn;k& ftu yksxksa esa jkbcksl ?kVd gksrk gS] mUgsa jkbcksl U;wfDyd vEy
(RNA) dgk tkrk gS vkSj 2&MhbZv‚Dlh&jkbcksl dks ,d ?kVd ds :i esa dgk
tkrk gS] ftUgsa MkbZv‚Dlh&jkbcksl U;wfDydvEy (DNA) dgk tkrk gSA vkxs
jklk;fud tkap pkjx‚Q (Chargoff)] ;wjcxZ (Furberg)] xqySaM (Gulland)] V‚M
(Todd)  vkSj fofYdal (Wilkins) }kjk cM+s iSekus ij dh xbZ Fkh] tks 1953 esa okVlu
(Watson) vkSj fØd (Crick) }kjk çLrkfor lajpukRed e‚My ds vkèkkj ds :i esa
dk;Z fd;k FkkA

(a)  fo'ys"k.k djus ij ik;k x;k fd lHkh U;wfDyd
vEy esa dkcZu] gkbMªkstu] v‚Dlhtu] ukbVªkstu vkSj Q‚LQksjl FksA mi;qä
ifjfLFkfr;ksa esa {kkjh; ;k ,atkbeh gkbMªksfyfll }kjk U;wfDyd vEy dk gYdk {kj.k
U;wfDy;ksVkbM] U;wfDyd vEy dh eksuksesfjd bdkbZ nsrk gSA

 U;wfDy;ksVkbM dk iwjk gkbMªksfyfll çLrqr djrk gS%

¼1½ ,d fo"kepØh; vkèkkj] ;k rks ,d I;wjhu ;k ikbZjhfeMhuA

¼2½ ,d ik¡p dkcZu eksukslsdsjkbM; ;k rks D&jkbckst ;k 2&MhbZv‚Dlh&D&
jkbckstA

¼3½ ,d Q‚LQsV vk;uA

ruq vEyksa }kjk I;wjhu U;wfDy;ksVkbM~l dk iwjk tyh; lay;u vis{kkÑr
vklkuh ls gksrk gS ysfdu ikbZfjfeMhu U;wfDy;ksVkbM~l dks ncko esa xeZ djus dh
vko';drk gksrh gSA

ty vi?kVu ds fofHkUu mRiknksa dk i`FkDdj.k vkSj i`FkDdj.k ØkseSVksxzkfQd
fofèk;ksa vkSj çfr orZeku forj.k }kjk fd;k tkrk gSA vk;u&fofue; ØkseSVksxzkQh
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dk mi;ksx I;wjhu vkSj ikbfjfeMhu dks vyx djus esa fd;k tkrk gS ysfdu
U;wfDy;ksVkbM~l dh NksVh ek=k dks vyx djus ds fy, oS|qrdlapyu dks fu;ksftr
fd;k tkrk gSA dkxt dk o.kZys[ku U;wfDyd vEyksa dh FkksM+h&lh ek=k ds fy,
mi;qä gS tcfd LraHk ØkseSVksxzkQh vkSj çfrorZeku forj.k cgq&U;wfDyvksVkbMksa dks
vyx&vyx vkSj 'kq) djus dh i)fr gSA

(b)  U;wfDyd vEy esa gksus okys lcls vke I;wjhu {kkj ,Msfuu (Adenine)

vkSj xqvkfuu (Guanine) gSaA

 dqN vU; I;wjhu Hkh i`Fkd fd;s tk ldrs gSa] ysfdu ;g cgqr nqyZHk gS lcls
lkekU; ikbjhfeMhu ;wjSfly (Uracil)] Fkk;ehu (Thymine) vkSj lkbVkslhu (Cytosine)

gksrs gSa] vkSj de lkekU; ikbjhfeMhu 5&feFkkbylkbVkslhu vkSj 5&gkbMªksDlh
feFkkby lkbVkslhu gksrs gSaA

RNAs vkSj DNAs nksuksa esa ,Msfuu] xqvkfuu vkSj lkbVkslhu gksrs gSa ysfdu
;wjSfly RNAs esa gh gksrs gSa tcfd DNAs esa ;wjSfly dh txg Fkk;feu gksrk gSA

bl fLFkfr esa ;g le>uk ykHkçn gksxk fd U;wfDy;kslkbM (Nucleosides)

'kdZjk ds lkFk {kkj dk feJ.k gksrs gSa-
           Sugar              Base      Nucleoside

Ribose   +   Adenine     Adenosine

Deoxyribose   +   Adenine     Deoxyadenosine

Ribose   +   Guanine     Guanosine

Deoxyribose   +   Guanine     Deoxyguanosine

blh rjg ;wjSfly csl ;wfjMhu vkSj Mhv‚Dlh;wfjMkbu U;wfDy;kslkbM nsrk
gS vkSj lkbfVMhu vkSj Fkk;feMhu lkbVksflu vkSj Fkk;feu ds U;wfDy;kslkbM gksrs
gSaA
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gkbiksDlSU;hu ls çkIr U;wfDy;kslkbM dks bukslhu dgk tkrk gSA

U;wfDy;kslkbM ds lkFk QksLQksfjd vEy ds la;kstu ls U;wfDy;ksVkbM dk
fuekZ.k gksrk gS] tSls] ,Msuksflu] xqvkuksflu] lkbfVMhu] ;wfjMhu] Q‚LQksfjd vEy
ds lkFk feydj ,Msukbfyd] xqvfufyd] lkbfVMkbZfyd vkSj ;wfjMkbZfyd vEy
nsrk gSA

      

(c)  dsoy nks 'kdZjk] D(–)-jkbckst vkSj 2&MhbZv‚Dlh -D(–)-jkbckst dks
i`Fkd fd;k x;k gSA bu 'kdZjk esa ikap lnL;h; oy; gksrh gS] -foU;kl lkFk esaA
vc ;g crk;k x;k gS fd dqN RNAs esa 2-O-feFkkbyjkbckst ds fu'kku gksrs gSaA
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(d) 

¼1½ ncko esa ty;qDr veksfu;k ds lkFk U;wfDy;ksVkbM~l ds gkbMªksfyfll]
U;wfDy;kslkbM vkSj Q‚LQksfjd vEy nsrk gSA bl çdkj {kkj lhèks
U;wfDylkslkbM esa 'kdZjk ls tqM+k gksrk gSA

¼2½ pwafd U;wfDy;kslkbM~l xSj&de djus okys gksrs gSa] blfy, 'kdZjk dk
,fYMgkbfMd lewg eqä ugha gks ldrk gS] ;kuh U;wfDy;kslkbM XykbdkslkbM
gSaA

¼3½ vEyksa }kjk {kkj vkSj mudh gkbMªksfyfll esa U;wfDy;kslkbM dh fLFkjrk us
crk;k fd os O-XykbdkslkbM ds ctk; N-XykbdkslkbM FksA vxj ;s
O-XykbdkslkbM gksrs rks os vEy vkSj {kkj nksuksa esa vfLFkj gksrs\ C-

XykbdksflfMd la;kstu dks bl vkèkkj ij ckgj j[kk x;k gS fd ;g
la;kstu vEy vkSj {kkj (Alkalies) nksuksa esa fLFkj gSA

r; fd;k tkus okyk vxyk fcanq {kkj dk ijek.kq gS] ftlesa 'kdZjk dk
C-1 'kkfey gksrk gSA

¼i½ HNO2 ds lkFk vfHkfØ;k djus ij lkbfVMhu ;wjhMhu nsrk gS ftlls irk
pyrk gS fd 'kdZjk nksuksa U;wfDy;kslkbM esa {kkj ds ,d gh ijek.kq ls tqM+h
gSA

¼ii½ pw¡fd lkbfVMhu fLFkfr 4 esa ,d eqä vehuks lewg gS] blfy, N-3 esa
gkbMªkstu ijek.kq ugha gks ldrk gSA ;g  C-4 ;k N-3 ij tksM+us dh
laHkkouk dks fu;af=r djrk gSA

¼iii½ pwafd ;wfjMhu 5 czkse‚MSfjosfVo cukrk gS] fLFkfr C-5 dks Hkh tksM+us ls eqä
gksuk pkfg,A

¼iv½ fQukby gkbMªkthu ds vykok czksehu dh vfèkdrk ls mipkfjr ;wfjMhu us
nks fQukby gkbMªktksu lewgksa ls ;qä ,d ;kSfxd fn;kA ysohu (Levene) us
lkfcr fd;k fd fQukby gkbMªktksu lewg 5 vkSj 6 dh fLFkfr esa FksA

bl çdkj la;kstu ds fy, ,dek= LFkku N-1  gSA V‚M ,V vy (Todd et

al.) ¼1947½ us ;wfjMhu vkSj lkbfVMhu dks la'ysf"kr fd;k gS vkSj 'kdZjk vo'ks"kksa dks
ikbZjhfeMhu  vkèkkjksa ds N-1 ls tksM+us dh iqf"V dh gSA

I;wjhu {kkj dks 'kdZjk vo'ks"kksa ls tksM+us ij %

¼i½ pwafd ,Msukslhu dk C-6  esa ,d eqä vehuks lewg gS] blfy, C-6 ;k
N-1 ij la;kstu djus dh dksbZ laHkkouk ugha gSA ¼N-1 ij gkbMªkstu
ijek.kq ugha gksxkA½

¼ii½ pwafd xqvkukslhu dk C-2 esa ,d eqä vehuks lewg gS] blfy, C-2 vkSj
N-3 ij la;kstu laHko ugha gSA

pwafd ,Msulhu vkSj xqvkukslhu nksuksa gh ruq vEy vkSj ,d gh ,atkbe
}kjk vklkuh ls gkbMªksykblM~ gksrs gSaA blfy, nksuksa esa 'kdZjk dk
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la;kstu leku gksuh pkfg, bl çdkj C-2, C-6, N-1 vkSj N-3 dks
,d lkFk NksM+ nsuk {kkj dh fLFkfr 7] 8 ;k 9 ij gh laHko gSA

¼iii½ fLFkfr 8 dks bl vkèkkj ij ckgj j[kk x;k gS fd ;g ,d C—C caèk
cuk,xk tks fLFkj gksxk vkSj ruq vEy ds lkFk gkbMªksykblM~ ugha gksxk
;g dsoy N-7 ;k N-9 dks tksM+us ds fy, NksM+ nsrk gSA N-7 ;k N-

9 ij la;kstu djus ds fy, leFkZu ysosus ¼1923½ ds dke ls vkrk gS]
ftUgksaus HNO2 ds lkFk xqvkuksflu ds lkFk vfHkfØ;k fd;k Fkk tc
tSaFkksflu (Xanthosine) çkIr fd;k x;k Fkk] tks fd gkbMªksfyfll ds
ckn feFksfydj.k ij 1]3 MkbZfeFkkbytsafFku nsrk Fkk  blls irk pyrk
gS fd fLFkfr N-1 vkSj N-3 xqvkuksflu esa Lora= gSa vkSj la;kstu dsoy
N-7 ;k N-9 ij laHko gSA

¼iv½ Xokuksflu dk vo'kks"k.k LisDVªk 9& feFkkbyxqvkfuu ls cgqr feyrk&tqyrk
gS vkSj 7&feFkkbyxqvkfuu ls fHkUu gksrk gS] blfy, ;g fu"d"kZ fudkyk
x;k fd {kkj dk N-9 'kdZjk ls tqM+k gqvk gSA bl çdkj xqvkuksflu
9&xqvkfuu XykbdkslkbM gSA V‚M ,V vy (Todd et al.)¼1948½ us
xqvkuksflu vkSj ,Msuksflu ds la'ys"k.k ls bldh iqf"V dh ftlesa 'kdZjk
vo'ks"k {kkj ij N-9 'kkfey gks x, FksA

gkykafd] mUgksaus dgk fd tc 'kdZjk ds C-1 esa O—H dk la;kstu C—OH

lewg ds lkFk ugha gS] ftlds dkj.k ;s ;kSfxd XykbdkslkbM ugha gSa] blfy, bUgsa
jkbckslkbyikbjhfeMkbu dgk tkuk pkfg,A

(e)  fdlh Hkh ikbjhfefMu jkbckslkbM
dk feFkkbZys'ku gkbMª‚fyfll }kjk fd;k tkrk gS tks ,d VªkbfeFkkbyjkbckst nsrk
gS tks v‚Dlhdj.k ij MkbZfeFkkby eslksVkfVZfjd vEy nsrk gSA blls irk pyrk gS
fd 'kdZjk esa oy; ,d ¶;qjkukst fjax gS D;ksafd ;g ,d ikbjkukst oy; Fkh] tks
mijksä mipkj esa var mRikn VªkbfeFk‚Dlh&XywVsfjd vEy jgh gksxhA

fijhvkfMd vEy }kjk ikbjhfeMhu ;k I;wjhu jkbckslkbM ¼U;wfDy;kslkbM½
dk v‚Dlhdj.k leku fu"d"kZ nsrk gSA vfHkdeZd (HIO4) ds ,d v.kq dk miHkksx
fd;k x;k Fkk vkSj jkbcks&U;wfDy;kslkbM ds ekeys esa ,d Mk;fYMgkbM dk xBu
fd;k x;k Fkk tcfd ykbFkksx ,V vy (Lythgoe et al.) ¼1950½ esa irk pyk fd
Mhv‚Dlh&jkbckslkbM us ux.; ek=k dk lsou fd;k gS] ftlls irk pyrk gS fd
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Mhv‚Dlh&jkbckst esa ¶;qjkukslkbM oy; FkhA vxj ;g 'kdZjk esa ikbjkukst oy;
gksrk rks HIO4 dh [kir vfèkd gksrh gSA

(f) oy; dk foU;kl dks -fofHkUu fofèk ls fn[kk;k x;k gS V‚M ,V vy (Todd
et al.) ¼1947½ ls irk pyk gS fd ,Msuksflu ds v‚Dlhdj.k vkSj Ñf=e 9--D-
eUuksikbjkuksflMkbZy,Msfuu (Mannopyronosidyladenine) ls çkIr mRikn leku
FksA ;g lkfcr djrk gS fd 'kdZjk vo'ks"k fLFkfr&9 esa gS] blesa ¶;qjkukst lajpuk
gS vkSj ;g la;kstu &gSA
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mijksä lHkh fu"d"kZ U;wfDy;kslkbM dh fofHkUu bdkb;ksa ds lacaèk esa fofHkUu
U;wfDy;kslkbM ds la'ys"k.k ls fl) gq, gSaA

U;wfDy;ksVkbM~l ds gkbMªksfyfll mRiknksa esa ls ,d ds :i esa jkbckst eksuksQ‚LQsV~l
dk mRiknu djrk gSA blls irk pyrk gS fd U;wfDy;ksVkbM~l esa Q‚LQksfjd vEy
'kdZjk ls tqM+k gqvk gSA layXu fcUnq ;k fLFkfr jkbckst v.kq esa 2, 3 ;k 5 vkSj
MhvkWDlh&jkbckst v.kq esa 3 ;k 5 gks ldrh gSA

fjMD'ku (Reduction) gksus ij] jkbckst Q‚LQsV ,d oSdfYid :i ls
fuf"Ø; Q‚LQksfjfcVksy esa ifjofrZr gks tkrk gS QkLQksfjfcVksy dk dk;Z rHkh fd;k
tk ldrk gS tc QkLQsV dk vo'ks"k C-3 esa jkbckst ds lkFk fey tk,A

 

ckn esa ;g ik;k x;k fd U;wfDyd vEy (Nucleic Acid) ds ,atkbesfVd
gkbMªksfyfll us ;k rks 3 ;k 5&Q‚LQsV~l fn;k vkSj vYdkbZfyu gkbMªksfyfll us
2 vkSj 3&Q‚LQsV~l ¼dsoy RNAs ds ekeys esa½ dk feJ.k fn;kA V‚M ,V vy
(Todd et al.) ¼1953&1955½ us eè;orhZ 2 3&pØh; Q‚LQsV ds xBu ds vkèkkj
ij bls le>k;kA

bl çdkj miyCèk vkadM+ksa ds vuqlkj Q‚LQsV ds vo'ks"k 'kdZjk jkbckst esa
2 3 ;k 5&fLFkfr esa vkSj 3 vkSj 5 'kdZjk fMv‚Dlh&jkbckst esa la;kstu dj
ldrs gSaA V‚M (Todd) ¼1951½ vkSj lgdfeZ;ksa us pØh; U;wfDy;kslkbM (23
Q‚LQsV dh Hkh igpku dh gS tks [kksyus ij 2 ;k 3&,LVj nsrs gSaA 2 3 ;k
5&U;wfDy;kslkbM Q‚LQsV~l dks la'ysf"kr fd;k x;k gS tks mijksä fu"d"kksaZ dk
leFkZu djrs gSaA
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U;wfDy;ksVkbM dks dbZ rjhdksa ls ukfer fd;k tkrk gSA mnkgj.k ds fy,
,Msukbfyd vEy dks Q‚LQsV lewg dh fLFkfr dks ukfer djus ds fy, 5-
,Msukbfyd vEy ds :i esa Hkh dgk tkrk gS] bls ,Msuksflu&5&Q‚LQsV ;k dsoy
,Msuksflu eksuksQ‚LQsV Hkh dgk tkrk gSA blh çdkj lkbfVMkbfyd vEy dks 5-
lkbfVMkbZfyd vEy] lkbfVMhu&5&Q‚LQsV ;k lkbfVMhu eksuksQksLQsV dgk tkrk
gSA

RNAs

U;wfDy;ksVkbM~l U;wfDyd vEy ds lkFk leku lacaèk j[krs gSa tks vehuks vEy
çksVhu ds fy, djrs gSa] os bldh eksuksesfjd bdkbZ gSaA 'kq) RNAs ij gkbMªkstu
vk;u vuqekiu ls irk pyk fd ekè;fed Q‚LQsV vk;ksukbts'ku vuqifLFkr gSaA
blls irk pyrk gS fd vyx&vyx jkbcksU;wfDy;ksVkbM~l dks Q‚LQsV Mk;LVj
la;kstu }kjk ,d lkFk tksM+k tkrk gSA blfy, baVjU;wfDy;ksVkbM caèk 2–3 vkSj
3–5 gksus dh laHkkouk gSA ,atkbe LIyhu Q‚LQksMkbZLVjst }kjk gkbMªksfyfll ¼C-

5-O—P caèk ds fy, fof'k"V  gSa½ vkSj LuSd osue Q‚LQksfM,LVjst (Snake Venom

Phosphodiesterase)  ¼C-3-O—P caèk ds fy, fof'k"V gSA½ ls irk pyk gS fd
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Q‚LQsV ,LVj ,d jkbckst ds 3-gkbMª‚dfly ¼;k DNAs ds ekeys esa Mhv‚Dlhjkbckst½
dks nwljs ds 5-gkbMª‚dfly ls tksM+rk gSA

1926 esa ysohu (Levene) us ^VsVªkU;wfDy;ksVkbM fl)kar* dk lq>ko fn;k Fkk
ftlds vuqlkj U;wfDyd vEy ds v.kq esa dsoy pkj U;wfDy;ksVkbM 'kkfey Fks]
D;ksafd gkbMªksfyfll ij iwoZ esa dsoy 4 fHkUu U;wfDy;ksVkbM FksA ysfdu var lewg
ij[k }kjk 'kq) U;wfDyd vEy ds vk.kfod Hkkj dk fuèkkZj.k (End-Group Assay)]
vfrpØ.k (Ultracentrifugation)] çdk'k çdh.kZu (Light Scattering) vkSj vU; fofèk;ksa
us 2 × 104 to 2 × 106 rd ds eku fn;s gS mPp vk.kfod Hkkj ds dkj.k
VsVªkU;wfDy;ksVkbM fl)kar dks NksM+ fn;k x;k Fkk vkSj ;g lq>ko fn;k x;k Fkk fd
U;wfDyd vEy iksfyU;wfDy;ksVkbM gks ldrs gSaA

ml le; miyCèk lk{; ds vkèkkj ij lj ,ysDtsaMj R. Todd  (Sir

Alexander R. Todd) us ,d yach 'kkf[kr J̀a[kyk lajpuk dk çLrko fd;k ftlesa
'kdZjk vkSj QkLQsV bdkb;ksa dh ^vkèkkj* gksrh gS tks fu;fer varjky ij J̀a[kyk
ls ckgj fudyrh gSaA

RNA esa 'kdZjk bdkbZ ij jkbckst gksrh gS vkSj mifLFkr lkekU; vkèkkj
,Msfuu] xqvkfuu] ;wjSfly vkSj lkbVksflu gksrs gSaA ,d ç:ih RNA Hkkx uhps
fn[kk;k x;k gSA

Fig. 4.2. RNA strand.
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igys ;g lkspk x;k Fkk fd vkèkkj lerqY; vuqikr esa ekStwn gSa ysfdu ckn
esa ;g ik;k x;k fd RNA ¼jkbckslksey] gLrkarj.k] ;k lUns'kokgd½ dh çÑfr ds
vuqlkj vkèkkjksa dk nk<+ vuqikr dkQh fHkUu gksrk gS ;g fn[kk;k x;k gS fd
dhVks&{kkj ¼;wjSfly vkSj xqvkfuu½ vkSj vehuks {kkj ¼,Msfuu vkSj lkbVksflu½ lHkh
RNAs esa leku ek=k esa ekStwn gksrs gSaA

vkxs dh tkap ls irk pyk gS fd RNAs dh ekè;fed lajpuk esa ,dy Hkkx
gksrs gSa ftuesa ispnkj [kaM gksrs gSa tks gkbMªkstu caèkuks ds dkj.k fLFkj gksrs gSaA

rhu fofHkUu çdkj ds RNA’s ds uke ls tkuk tkrk gS

i  RNA (m-RNA)– lans'kokgd RNA dh 600 ls 100
jkbcksU;wfDy;ksVkbM bdkb;ksa gSa vkSj çksVhu la'ys"k.k esa ,d uewus ds :i esa dk;Z
djrh gSA çR;sd çdkj ds vehuks vEy ds fy, ,d ladsr gksrk gS ftlesa m-RNA

ij rhu {kkjksa dk lewg gksrk gS bu {kkjksa ds lewg dks dksMksu dgk tkrk gSA pwafd
RNAds pkj fHkUu {kkj gSa rFkk flQZ rhu {kkj ,d ,feuksa vEy dh dwV Hkk"kk ds :i
esa bLrseky dh tkrh gSa] blfy, çksVhu la'ys"k.k ds fy, vko';d yxHkx 20
vehuks vEy ds fy, dqy 43 ;k 64 fofHkUu dksMksu laHko gSa ifj.kkeLo:i ,d
vehuks vEy ,d ls vfèkd dksMksu gks ldrk gSA bl çdkj ,ySfuu esa (GCA),

(GCC), (GCG) vkSj (GCU) dksMksu ds :i esa (UGC), (UGU), flLVhu esa
(GGA), (GGC), (GGG) dksMksu vkSj Xykbflu ds :i esa (GGA),(GGC),(GGG)

vkSj (GGU) dksMksu ds :i esa gS] dsoy dqN dk mYys[k djus ds fy, fd;k x;k
gSA

¼ii½ RNA (t-RNA)– LFkkuk arj.k RNA es a yxHkx 90&100
jkbcksU;wfDy;ksVkbM bdkb;ka gSa tks J̀a[kyk ds lkFk jkbcksuqDysvksVkbM ds ekè;e ls
J̀a[kyksa esa fofHkUu ijrksa esa mifLFkr gSA de vk.kfod Hkkj ds dkj.k ;g ikuh esa
?kqyu'khy gS vkSj bls s-RNA  ds :i esa Hkh tkuk tkrk gSA t-RNA dh Hkwfedk
i‚yhlkse (Polysome) ds m-RNA ds fof'k"V {ks=ksa esa vehuks vEy dks ys tkus ds
fy, gSA m-RNA ds fy, çR;sd t-RNA ds caèku dh LFkku dks t-RNA  esa
,aVhdksMksu uked rhu {kkjksa ¼fVªiysV½ ds lewg }kjk fuèkkZfjr fd;k tkrk gSA fofHkUu
t-RNA ds vyx&vyx vehuks vEy ds fy, ,aVhdksMksu] m-RNA ds dksMksu ¼rhu
{kkjksa ;k fVªiysV ds lewg½ ds fy, vuqdwy gSaA t-RNA ges'kk CCA ds vuqØe esa
lekIr gksrk gSA çR;sd vehuks vEy esa de ls de ,d laxr t-RNA gksrk gSA m-

RNA ij fof'k"V LFkku ij vius fof'k"V t-RNA ds lkFk çR;sd vehuks vEy ds
la;kstu dks vuqoknu (Translation) dgk tkrk gSA
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Fig. 4.4  (a) Schematic diagram t-RNA and (b) t-RNA single strand

¼iii½ RNA (r-RNA)– jkbckslksey RNA’s çksVhu la'ys"k.k ds nkSjku
t-RNA vkSj m-RNA ds fy, jkbckslkse ij ,d ckè;dkjh LFky çnku djrs gSaA
r-RNA  esa nks lac) mi&bdkb;k¡ gksrh gSa ftUgsa 50s vkSj 30s mi&bdkb;k¡ dgk
tkrk gS tks ,d lkFk 70s jkbckslkse cukrs gSaA ;s jkbckslkse i‚yhlkse cukus ds fy,
m-RNA’s dh J̀a[kyk ls tqM+ tkrs gSaA

r-RNA’s dksf'kdk ds dksf'kdkæO; esa fc[kjs gq, ik, tkrs gSaA

(DNA)

;s Mhv‚DlhjkbcksU;wfDy;ksVkbM ds cgqyd gSaA 'kq) DNA's ij gkbMªkstu vk;u
vuqekiu Q‚LQsV MkbbZLVj caèk dh mifLFkfr dks n'kkZrk gSA Mhv‚Dlh&jkbcksU;wfDyd
vEy dk {kkjh; tyh; fo'ys"k.k cgqr èkheh xfr ls gksrk gS] tks 2,3– pØh;
Q‚LQsV dh vuqifLFkfr ds dkj.k] MhvksDlh&jkbcksl esa 2-OH lewg ds vfLrRo u
gksus ds dkj.k gksrk gSA vUr% U;wfDysVkbM caèk dh çÑfrd ,atkbesfVd tyh;
fo'ys"k.k }kjk LFkkfir dh xbZ FkhA vXU;k'k;h Mhv‚DlhjkbcksU;wDykbt (Pancreatie

Deoxyribonucleotides) dk mi;ksx dj ,atkbesfVd tyh; fo'ys"k.k ¼ C-3-O—

P caèk ds fy, fof'k"V½ vkSj LIyhu Q‚LQksMkbZLVjst ¼C-5-O—P caèk ds fy,
fof'k"V½ ls irk pyk fd DNA U;wfDy;ksVkbM ,d lkFk 3 &5 Q‚LQksfM,LVj caèk
ls tqM+s gksrs gSa bl çdkj DNA esa RNA ds leku lajpuk,¡ fn[kkbZ nsrh gSa] dsoy
,d ifjorZu gS tks jkbckst dks Mhv‚Dlh&jkbckst }kjk çfrLFkkfir fd;k tk jgk
gS ¼vkSj Fkkbfeu }kjk ;wjSfly Hkh½A RNA's ds ekeys esa Hkh dksbZ 'kk[kk ugha gSA bl
çdkj DNA's dh çkFkfed lajpuk dks Fkk;feu }kjk MhvksDlh&jkbckst vkSj
;wjSfly }kjk jkbckst dks cnyrs gq, Hkh n'kkZ;k tk ldrk gSA
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 106 ls 109 rd ds muds mPp vk.kfod Hkkj ls irk
pyrk gS fd v.kq cM+s gSaA DNA's esa ik, tkus okys lkekU; vkèkkj ,sMsfuu (A),

xqvkfuu (G), Fkk;feu (T) vkSj lkbVksflu (C) gSaA bZ pkxZQ (E. Chargaff) us DNA

dh fofHkUu çtkfr;ksa ls çkIr gsVªkslkbfDyd LFkku ds çfr'kr ds fu;ferhdj.k ds
lacaèk esa egRoiw.kZ fVIif.k;ka dhaA mUgksaus ik;k fd%

(i) ikbfjfefMu dk dqy eksyj çfr'kr yxHkx I;wjhu ds cjkcj gksrk gSA
[% (C)  +  % (T)]/[% (G)  +  % (A)]   1

 (ii) Fkk;ksfeu vkSj xqvkuhu ls lkbVksflu ds fy, eksyj çfr'kr vuqikr
,drk ds yxHkx cjkcj gSA

% (G) / % (C)   1;       % (A) / % (T)   1

bu fopkjksa vkSj ,Dl&js vè;;uksa ds vkèkkj ij fofYdUl ,V vy- (et al.)

¼1953½ us çLrkfor fd;k Fkk fd dqN v.kqvksa esa ispyhc) :i gksrk gS nks baVjfoaM
fdLesa ;qä gsfyDl ts Mh- okVlu (J.D. Watson) vkSj ,Q- ,p- lh- fØd (F.H.C.

Crick) ¼1953 esa½ esa bldks la'kksfèkr fd;k vkSj ;g çLrko fd;k fd DNAs dh
f}rh;d lajpuk esa nksuksa DNA J̀a[kyk,a ,d lkekU; v{k ds bnZ&fxnZ >qds gq, gSa
ysfdu foijhr fn'kk esa 'kh"kZd gSaA ewy tksM+s gsfyDl vkSj ckgj dh rjQ 'kdZjk
&Q‚LQsV jh<+ dh gìh ij gSaA tathj bl çdkj tqM+ tkrs gSa fd I;wjhu vkSj
fijhfeMhu ,d nwljs ds vkeus&lkeus gksrs gSa vkSj bu vkèkkj ;qXeksa ds eè;
gkbMªkstu caèku ds dkj.k gsfyDl ,d nwljs ls tqM+s jgrs gSa] LVsfjd fopkjksa ls
fijhfeMhu dks iwjd I;wjhu ls tksM+us dk vkèkkj fey tkrk gSA ;s tksM+s
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xqvkfuu&lkbVksflu vkSj ,fMfuu&Fkkbehu gSaA G—C tksM+h dks 3 gkbMªkstu caèku
ds lkFk vk;ksftr fd;k tkrk gS tcfd A—T tksM+h ds chp esa dsoy nks gkbMªkstu
caèku gksrs gSaA

,Dl&js vè;;u fn[kkrs gSa fd {kkj tksfM+;ka ryh dh gksrh gSa vkSj muds chp
ds gkbMªkstu caèk leryh gksrs gSaA gkbMªkstu caèku dh yackbZ 2.5 Å ls 3.0 Å rd
fHkUu gksrh gSA gsfyDl dk O;kl yxHkx 20 Å gS vkSj gsfyDl ds çR;sd eksM+ esa 10
U;wfDy;ksVkbM tksM+s gksrs gSa( vklUu tksM+s ds chp dh nwjh 3.4 Å gSA nks DNA

J̀a[kyk,a bl çdkj gSa fd vkèkkj J`a[kyk ds vuqØe okyh ,d J̀a[kyk dks vkèkkj
J̀a[kyk ds lkFk tksM+k tk ldrk gS ftlesa {kkj dk vuqØe gksrk gS DNA dk
okVlu&fØd çfreku Lohdkj fd;k x;k gS vkSj blds ckn ds dke esa dqN
ifjorZu gh vk;k gSA 1959 ds ckn ls ;g ik;k x;k gS fd DNAs pØh; ,dy
fdLesa ;koy;ks ds :i esa ekStwn gks ldrk gSA nks gsfyDl DNAs dks oy; ds :i
esa Hkh foyx fd;k x;k gSA

DNA 

okVlu vkSj fØd ds vuqlkj çfrÑfr ds fy, DNA esa vkèkkj;qXe ds chp
gkbMªkstu caèk VwV tkrs gSa vkSj ,atkbeSfVd fØ;k ,d Nksj ij DNA J̀a[kyk dks
[kksy nsrh gS ftlds ifj.kkeLo:i nks vyx&vyx J`a[kyk,a curh gSaA buesa ls
çR;sd Jà[kyk rc ekukFkZ J̀a[kyk ds fuekZ.k ds fy, ,d vkn'kZ ds :i esa dk;Z djrh
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gS ftlesa vkèkkj ;qXeu dk leku Øe gksrk gS] tSlk fd ewy J̀a[kyk esa gS tks fd
fp= 4-5 esa fn[kk;k x;k gSA

 DNA dh izfrÑfr

,atkbe iksyhesjst] fQj nks u, DNA Hkkx cukus ds fy, gkbMªkstu cafèkr
U;wfDy;ksVkbM dks cgqyd djrk gSA bl çfØ;k ds tkjh jgus ls ubZ J̀a[kykvksa dk
fuekZ.k gksrk gS] ftlds ifj.kkeLo:i iwjd DNA ds ,d u, vkSj leku nks
gsfyDl esa ifj.kke mRiUu gksrs gSa] iwjh çfØ;k dks  (Replication) ds :i
esa tkuk tkrk gSA

fo|qr pqEcdh; fofdj.kksa ds iwjs LisDVªe ls ckgj] ekuo vk¡[k fofdj.kksa ds çfr
laosnu'khy gS tks 400 ls 800 mµ  (4000 to 8000 Å; 1 Å = 10–8 cm) ds chp ,d
rjax nSè;Z gSA bl {ks= dks vkerkSj ij LisDVªe ds  ds :i esa tkuk tkrk
gSA vka[kksa ds jsfVuk ij çgkj djus ij fn[kkbZ nsus okys ;s fofdj.k jax dh mÙkstuk
esa gksus okys 'kjhj vkSj euksoSKkfud ifjorZuksa ls tqM+s dneksa ds tfVy Øe dh
'kq#vkr djrs gSaA

] n`'; {ks= esa lHkh rjax nSè;Z dk feJ.k gS ftlesa lQsn xehZ
ds 'kjhj }kjk vis{kkÑr rhozrk mRiUu gksrh gSA ;fn jsfVuk ij iM+us okyh jks'kuh
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esa lHkh rjax nSè;Z ugha gksrs ;k mudh rhozrk fHkUu gksrh gS rks euq"; dh n`f"V ls
jax fn[kkbZ nsrk gSA tc lQsn çdk'k fdlh inkFkZ ij iM+rk gS rks ;g (i) iwjh rjg
ls ijkofrZr gks ldrk gS & bl ekeys esa inkFkZ lQsn fn[kkbZ nsxk( (ii) iwjh rjg
ls vo'kksf"kr & inkFkZ dkyk fn[kkbZ nsxk( vkSj (iii) vkaf'kd :i ls vo'kksf"kr vkSj
vkaf'kd :i ls ijkofrZr & inkFkZ esa çdk'k dk jax çfrfcafcr gksxkA ;fn dsoy ,d
cU?k dks vo'kksf"kr fd;k tkrk gS] rks inkFkZ dk jax vo'kksf"kr çdk'k cU?k dk iwjd
jax gksxkA okLro esa ,d inkFkZ dsoy rjax nSè;Z ds ,d cU?k dks çfrfcafcr ugha
djrk gS] ysfdu buesa ls ,d feJ.k gksrk gSA fn[kkbZ nsus okyk jax vo'kksf"kr jax
ds iwjd gSA bl çdkj ,d inkFkZ yky fn[kkbZ ns ldrk gS D;ksafd ;g yky çdk'k
¼605&750 mµ½ ds fy, rjax nSè;Z dks NksM+dj vU; lHkh rjax nSè;Z dks vo'kksf"kr
djrk gS ;k D;ksafd ;g uhys&gjs çdk'k ¼490&500 mµ½ dks vo'kksf"kr djrk gS tks
yky jax dk iwjd gSA uhps nh xbZ rkfydk 4-3 fofHkUu rjax nSè;Z ds iwjd jaxksa dks
lwphc) djrh gSA

 vo'kksf"kr vkSj n`';eku jax dk lacaèk

rjax nS/kZ~; (m) vo'kksf"kr vo'kksf"kr jax –'; jax ¼iwjd½ 
400– 435  
435– 480  
480– 490  
490– 500  
500– 560  
560– 580  
580– 595  
595– 605  
605– 750 

cSaxuh 
uhyk  
xzhu&Cyw 
uhyk gjk 
xzhu 
ihyk&gjk 
ihyk 
larjk 
yky 

 

ihyk&gjk 
ihyk 
larjk 
yky 
cSaxuh 
cSaxuh 
Cyw 
xzhu&Cyw 
uhyk gjk 

xzscs (Graebe) vkSj fycjeSu (Liebermann) us 1868 esa crk;k fd jax cukus ds fy,
vlar`fIr egRoiw.kZ Fkk vkSj jaxhu ;kSfxdksa dh deh ls jaxghu mRiknksa dk fuekZ.k
gqvkA O.N. foV (Witt) 1876 esa muds ̂ØkseksQksj&vkSDlksØkse fl)kar* us jax ds :i
esa lar`fIr dk egRo Li"V fd;k xk;k vkSj mUgksaus dgk&

(i) dkcZfud ;kSfxdksa dk jax eq[; :i ls  ¼,dkfèkd ckaMksa okys
lewgksa dks vfèkd mi;qä 'kCn gS½ dh mifLFkfr ds dkj.k gksrk gS ftls mUgksaus
ØkseksQksjl ¼xzhd % Økseks ¾ jax] Qsfju ¾ ch;j djuk½ dgk gSaA dqN eq[;
ØkseksQksjl dh Ñfr;ka gSaA
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ØkseksQksfjd lewg ;qä ;kSfxdksa dks  ds :i esa ukfer fd;k x;k
gSaA ;g ns[kk x;k fd dsoy ,d Øksekstu dk jax ihyk ;k gYdk ihyk gksrk gSA

(ii) Øksekstsu esa ØkseksQksj dh la[;k esa o`f) ds lkFk jax dh rhozrk c<+ tkrh gSA
bl çHkko dks fo'ks"k :i ls fpfàr fd;k tkrk gS ;fn Øksekstsal la;qfXer gksrk gSA
bl çdkj ,d ckj >C ==C<  ØkseksQksj dk mRiknu djus ds fy, i;kZIr ugha gS]
ysfdu ;fn muesa ls dqN la;qXeu jax esa mifLFkr gS] mnkgj.k ds fy,] ,fFkyhu]
cqVkMkbZu vkfn]jax esa fodflr gks ldrs gSa ysfdu iksyhu 3 6 3CH (CH==CH) CH and

3 12 3CH (CH==CH) CH  ihyk vkSj yky jax esa Øe'k% gksrk gSA

(iii) dqN lewg tks Lo;a jax mRiUu djus esa vleFkZ Øksekstuksa ds jax ij ,d
egRoiw.kZ çHkko iM+rk gSA bl rjg ds lewgksa dks vksDlksØksDl ¼xzhd% vkSfDlu ¾
c<+kus ds fy,½ dgk tkrk gSA os çÑfr esa ;k rks vEyh; ;k {kkjdh; gksrs gSaA
egRoiw.kZ vkSDlksØksEl bl çdkj gSa%

Hydroxy
—OH               Alkoxy

—OR             2
Amino

—NH          2
Alkylamino

—NHR —NR

Halogen
—X

vkSDlksØkseksa dh mifLFkfr ,d vksj Øksekstsu ds jax dks xgjk djrh gS vkSj
nwljh vksj æO; inkFkZ nsrh gS vkSj bl çdkj og jax cukrk gSA mnkgj.k ds fy,%

(a) uSQFkyhu vkSj uSQFkksy nksuksa jaxghu gksrs gSa] 2]4 us fMukbVªksuSQFksyhu
gydk&ihys gksrs gSa ysfdu 2]4&MkbZukbZVªks&1&uSQFkksy ¼ekfVZ;l ihyk½ (Martius

Yellow) ukjaxh yky jax ds gksrs gSaA bl çdkj ;g Li"V gS fd —NO2 lewg
usQFkyhu esa jax dk ifjp; nsrk gS vkSj blfy, ;g ,d ØkseksQksj gSA —OH lewg
vius vki esa ;kSfxd dks jaxhu ugha cukrk gS ¼vkfn uSFkksy½ ysfdu Øksekstsu 2]4
MkbZvukbZVªksuSQFksyhu dk jax xgjk djrk gSA

(b) ,stksacasthu ,d Øksekstsu gS ftlesa —N ==N— ØkseksQksj gksrk gSA ;g
yxHkx csjax gS] ysfdu ,d —NH2lewg ¼,sfuyhu ihyk½ (Aniline Yellow) ;k —
NR2lewg ¼cVj ihyk½ dh 'kq:vkr Øe'k% —NH2 vkSj —NR2 lewgksa ds
vkSDlksØksfed çHkkoksa ds dkj.k jax esa ihyk gks tkrk gSA

bl çdkj] nks çdkj ds lewg&ØkseksQksj rFkk vkSDlksØkseksa&dh mifLFkfr ds
dkj.k dkcZfud v.kqvksa ds jaxksa dh O;k[;k dh xbZ gSA ØkseksQksjl dh la[;k ftruh
vfèkd gksxh] vfèkekur% la;qXeu esa] bldk jax mruk gh xgjk gksxkA

lewg tks jax dks xgjk djus dk dkj.k curk gS] mls cSFkksØksfed lewgksa ds
:i esa tkuk tkrk gS vkSj cSFkksØksfed foLFkkiu ds :i esa çHkko; tcfd foijhr
çHkko iSnk djus okys lewgksa dks gkbILkksØksfed lewg dgk tkrk gS vkSj çHkko dks
gkbIlksØksfed foLFkkiu dgk tkrk gSA

1879 esa uhRtdh (Nietzki) us lq>ko fn;k fd vk.kfod Hkkj esa o`f) ls jax
xgjk gksrk gSA gkyk¡fd] blds dbZ vioknksa dks bafxr fd;k x;k FkkA 1885 esa
vkeZLVªkax us ns[kk fd fDouksu jaxhu ;kSfxd gSa vkSj lHkh jaxhu ;kSfxdksa dh lajpuk
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dks fDouksuksbM lajpuk }kjk n'kkZ;k tk ldrk gSA bls vkeZLVªkax ds fDouksu‚bM
fl)kar ds :i esa tkuk tkrk gSA mUgksaus fDouksv‚u‚bM lajpuk dks ØkseksQksjl dh
lwph esa tksM+k gSA

 

ØkseksQksj&vkSDlksØkse fl)kar dks bysDVª‚fud fl)kar ds lanHkZ esa gky ds
o"kksaZ esa iquO;kZ[;k vkSj la'kksfèkr fd;k x;k gSA bl çdkj ,d ØkseksQksj vc fdlh
Hkh i`Fkd dk;kZRed lewg ds :i esa ifjHkkf"kr fd;k x;k gS tks ijkcSaxuh ;k n`';
{ks= ¼200-800 mµ½ esa vo'kks"k.k fn[kkrk gSA ,d vkSDlksØkse fdlh Hkh lewg esa
ØkseksQksj ds vo'kks"k.k dks c<+krk gSA

UV esa fo|qr pqEcdh; fofdj.k ds vo'kks"k.k vkSj n'̀; {ks= esa bysDVª‚uksa dh
mÙkstuk gksrh gS vkSj blds fy, vko';d ÅtkZ (E) vfHkO;fä E = h }kjk nh
tkrh gS tgka ‘h’ IySad fLFkjkad gS vkSj ‘’  vo'kksf"kr çdk'k dh vkòfÙk gSA blfy,
;fn E  cM+k gS] rks ‘’ vo'kks"k.k dk cM+k vkSj rjax nSè;Z () UV ;k lqnwj UV {ks=
esa fLFkr gS] ysfdu ;fn UV NksVk gS] rks E NksVk gS vkSj yach rjax nSè;Z {ks= ;kuh
UV esa fLFkr gSA ;k n'̀; {ks=A ,d fo'ks"k laØe.k ds fy, E dk ewY; lewgksa dh
çÑfr vkSj v.kq ij fuHkZj djrk gSA tehu dh ÅtkZ vkSj mÙkstuk dh voLFkk esa ftruk
NksVk varj gksxk mruk gh yacs le; rd çdk'k vo'kksf"kr gksrk jgsxkA bysDVª‚fud
laØe.k vkerkSj ij fuEufyf[kr çdkj ds gksrs gSa tSls   *, n  *,   *,

n  *A ,ydsUl esa] *    dsoy laØe.k laHko gS] ftls mPp ÅtkZ dh
vko';drk gksrh gS vkSj fuokZr esa UV {ks= esa gksrk gSA bysDVª‚uksa ds vdsys tksM+h
¼n ;k xSj caUèk bysDVª‚uksa½ okys ;kSfxdksa *n    laØe.k ds fy, l{ke gSaA mUgsa

*   ls de ÅtkZ dh vko';drk gksrh gS] ysfdu oSD;we UV {ks= esa Hkh gksrh
gSA gkykafd] bu ifjorZuksa ds fy, vko';d de ÅtkZ ds dkj.k UV {ks= esa
bysDVª‚uksa ds dbZ Ja[kyk okys ;kSfxd vo'kksf"kr gksrs gSaA n rFkk  bysDVªkuksa nksuksa
ds lkFk cus ;kSfxd UV ;k n'̀; {ks= esa vfèkd yach rjaxnSèkZ~; ¼;k de ÅtkZ½ dks
vo'kksf"kr djrs gSa D;ksafd *n    ds laØe.k ds fy, vko';d ÅtkZ lcls de
gSA

mijksä ppkZ ls ;g Li"V gS fd dbZ Ja[kyk ;k  bysDVª‚uksa ¼ØkseksQksjl½ ;k
u‚u cU?k (n) bysDVª‚uksa ¼vkerkSj ij vkSDlksØksel½ okys lewgksa dk ifjp; vo'kks"k.k
dh rjax nSè;Z dks vc rjax nSè;Z esa cny nsrk gSA ;fn vo'kks"k.k dks n`'; {ks= ds
ifjlj esa cnyus ds fy, bu lewgksa dh la[;k dkQh gks rks os jaxhu fn[kkbZ nsaxsA
cSFkksØksfed foLFkkiu vo'kks"k.k cU?k dks yach rjaxnSèkZ~; vkSj gkbZilksØksfed foLFkkiu
dk LFkkukarj.k gS tks vo'kks"k.k cU?k dks NksVs osoySaFk esa cnyrk gSA

;g Hkh ns[kk x;k gS fd vkosf'kr lajpukvksa ds chp çfrèofu E ds eku dks
de djrh gSA bl dkj.k vkosf'kr lajpukvksa ds chp xwat dk jax xgjk gksxkA
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ØkseksQksj esa vuqukn dh laHkkouk }kjk jax dh {kerk dk ifjp; fn;k tkrk gS tcfd
vkSDlksØkse çfrèofu dks c<+kdj jax cnyrs gSaA ØkseksQksj dk la;qXeu vuqukn esa
'kkfey bysDVª‚uksa dh vfèkd la[;k ds dkj.k jax dks xgjk djrk gSA

vuqukn ds vykok vU; dkj.k tSls gkbMªkstuhdj.k lacaèk] vkxeukRed
çHkko rFkk fLFkj dkjd Hkh tSfod ;kSfxdksa ds jax ij ,d egRoiw.kZ Hkwfedk fuHkkrs
gSaA

jaxksa çkÑfrd ;k flaFksfVd jaxhu dkcZfud ;kSfxd gksrs gSa ftuesa diM+k js'ks tSls
vU; inkFkksaZ dks muds jax çnku djus dk xq.k gksrk gSA gkyk¡fd gj jaxhu ;kSfxd
dks jatd ugha dgk tk ldrk gSA jaxhu ;kSfxdksa dks jatd dgk tkuk pkfg,%

(i) ,d mi;qä jaxA

(ii) js'kk ij [kqn dks Bhd djus dh {kerkA

(iii) rst gksus dh fo'ks"krk,¡A

tc r; fd;k tkrk gS rks ;g çdk'k] ikuh] vEy vkSj {kkj dh vfHkfdz;k dk
fojksèk djus esa l{ke gksuk pkfg,( fo'ks"k :i ls mÙkjknZ~èk D;ksafd diM+s dks ruq vEy]
{kkj vkSj fMVtsaZV dk mi;ksx djds lkQ fd;k tkrk gS D;ksafd vko';drk gks
ldrh gSA MªkbZ Dyhfuax esa mi;ksx fd, tkus okys fofHkUu dkcZfud foy;u ds fy,
jatd rst gksuh pkfg,A bl çdkj ;g Li"V gS fd lHkh jaxhu ;kSfxd jatd ugha
gSaA

uhyk jax ¼uhy fVuDVsfj;k ls Indigo Tinctoria½] ,fytjhu ¼eSMj tM+ ls
Madder Root½ vkfn tSls çkÑfrd jax ds lanHkZ] lH;rk ds vkxeu ds ckn ls
iq#"kksa }kjk mi;ksx fd, x, gSaA gkykafd] igyk Ñf=e jatd] jaxkbZ vEy] 1771 esa
owYQ (Woulfe) }kjk rS;kj fd;k x;k FkkA blds ckn 1834 esa :axs (Runge) }kjk
vkSfju dh rS;kjh dh xbZA 1856 esa ifdZu us ,d cSaxuh jax dks la'ysf"kr fd;k ftls
,fufyu ls pedhyk xqykch jax ds :i esa tkuk tkrk gSA lu~ 1862 esa xzhl
(Greiss) us laf'y"V jaxksa dk ,d u;k oxZ 'kq: fd;k ftUgsa vtk (Azo) jatd dgk
tkrk FkkA blds ckn 1868 esa xzscs (Graebe) vkSj fycjeSu (Liebermann) }kjk
,fytfju dk la'ys"k.k fd;k x;k vkSj 1879 esa cs;j }kjk uhy dkA rc ls jaxksa ds
{ks= esa çxfr cgqr rsth ls gqbZ gSA dikl ds fy, çxfr&çR;{k jaxksa esa dqN ehy
ds iRFkjksa dh lwph rS;kj djus ds fy, lu~ 1880 esa ,UFkjkfDouksu lu~ 1900 esa oSV
Mkbt (Anthraquinone Vat Dyes)] lu~ 1911 esa ,tksbd jatd (Azoic Dyes) ;k
lu~ 1934 esa QkFksykslkf;uu (Phthalocyanins) rFkk lu~ 1956 esa fj,fDVo çkslh;u
jatd (Procion Dyes) ds cktkj esa fn;s x;sA vkt jatd m|ksx çeq[k jklk;fud
m|ksxksa esa ,d egRoiw.kZ LFkku j[krk gSA
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fofHkUu jaxksa ds fofHkUu jklk;fud çÑfr ds dkj.k dksbZ Øec) ukedj.k ugha
fd;k x;k gSA lkekU;r;k jaxksa ds jklk;fud uke cgqr tfVy gksrs gSa blfy,
O;kikfjd uke ¼;k fuekZrkvksa }kjk mUgsa fn;k x;k uke½ lkekU;r;k bLrseky fd;k
tkrk gSA bu O;kikj ukeksa esa vDlj ,d o.kZekyk i= 'kkfey gksrk gS tks jatd dh
Nk;k dks n'kkZrk gS tSls] B–uhyk] O–ukjaxh] R–yky] Y ;k G–ihyk ¼teZu% tsYc
gelb½] vkfnA i= dh iqujkof̀Ùk jax dh vfèkd ls vfèkd rhozrk dk ladsr nsrh gSA
dHkh&dHkh ;s v{kj fof'k"V xq.kksa dks lanfHkZr djrs gSa] tSls] F&rst ls çdk'k]
WF&èkksus ds fy, rst ¼teZu% o‚'ksph (waschechi)½] D&çR;{k jatd] S&vEy
jatd ¼teZu% l;wj (Sauer)½ vkfnA

Mkbj vkSj jax fo'ks"kKksa us fofHkUu jaxksa ds ukeksa vkSj jaxksa dh lwph rS;kj dh
gS ftUgsa jaxkad dgk tkrk gSA blesa çR;sd jatd dks viuk vyx&vyx jax uacj
¼C.I. la[;k½ lkSaik x;k gSA

jatd dks js'ks ij yxkus dh fofèk vFkok mudh jklk;fud lajpuk ds vkèkkj ij
oxhZÑr fd;k tk ldrk gSA tcfd igys m|ksx esa [kjhnkjksa ds fy, cgqr egRo
gS] ckn dk jlk;uKksa ds fy, ekSfyd egRo gSA

 ;g dikl rFkk vU; lsY;wyksfld js'kksa ds fy,
mi;ksxh gSA budk mi;ksx ty foy;u esa fd;k tkrk gS ftlesa vius mPp
vkf.od Hkkj ds dkj.k dksykbM;u foy;u dh jpuk dh tkrh gS vkSj js'kk ij
lks[kk;k tkrk gSA mUgsa ued ds jaxksa ds :i esa Hkh tkuk tkrk gS D;ksafd lksfM;e
lYQsV tSls ued lekU; rkSj ij jaxkbZ ds nkSjku tksM+s tkrs gSaA dkaxks yky çR;{k
;k okLrfod jatd dk ,d fof'k"V mnkgj.k gSA ewy jatd vEyh; ;k ewyHkwr gks
ldrk gSA

(i)   os lYQksfud vEy vkSj ukbVªksQsuksYl ds lksfM;e yo.k
gSa vkSj ,d vEyh; Luku ls ykxw gksrs gSaA diM+s ds ewy lewgksa ds lkFk jatd ds
èkzqoh; vEyh; lewgksa dh ikjLifjd fØ;k ds dkj.k lhèks vEy jatd] jatd Åu vkSj
js'keA mnkgj.k ds fy, ekfVZ;l ihyk ¼2]4&MkbukbZVªksusQSFkksy½ ,d vEy jatd gS
tks Åu vkSj js'ke dks lhèks jax nsrk gSA

(ii)  os ewy lewgksa okys jax vkèkkjksa ds gkbMªksDyksjkbM ;k tLrk
DyksjkbM yo.k gSaA muds ikl lksfM;e lYQ‚usV lewg Hkh gSa tks mUgsa ikuh esa
?kqyu'khyrk çnku djrs gSaA cqfu;knh jatd dks ikuh ds ?kksy esa lhèks tkuojksa ds
rarqvksa esa vkSj ouLifr vEyksa dks VSfud vEy dh enn ls yxk;k tkrk gSA bl oxZ
ds mnkgj.k gSa& eStsUVk] ekykdkbV gjk] bR;kfnA

 os tkuoj ;k ouLifr js'kk dks lhèks jax ugha ysrs gSa ysfdu mUgsa
jaxus dh t:jr gksrh gSA ,d jatd ¼ySfVu% eksnsjs (Mordere) ¾ dkVus ds fy,½
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dksbZ Hkh inkFkZ gksrk gS ftls js'kk esa r; fd;k tk ldrk gS vkSj ftls ckn esa diM+s
ij èkksus ds fy, rsth ls jax cukus ds fy, jaxk tk ldrk gSA rhu çdkj ds vkoj.kksa
dk lkekU; :i ls mi;ksx fd;k tkrk gS&(i) vEyh; jaxcaèkd (Mordants) tSls
Vfud vEy dk mi;ksx ewy jaxksa ds lkFk fd;k tkrk gS] (ii) cqfu;knh jaxcaèkd
(Mordants) tSls èkkrq gkbMªksDlkbM ;k ,Ycwfeu dk vEyh; jaxksa ds lkFk ç;ksx
fd;k tkrk gS] vkSj (iii) èkkrq ds vkoj.kksa dk mi;ksx ,syqfefu;e] Øksfe;e yksgk]
fVu vkfn ds yo.kksa dh rjg vEyh; jaxksa ds lkFk Hkh fd;k tkrk gSA

l[rh ls jaxcaèkd jatd ¼;k ihyk jatd½ 'kCn dks bl rjg ds jaxksa ds fy,
vkjf{kr fd;k tkrk gS] D;ksafd èkkrq vk;uksa ds lkFk leUo; dsysV ifjljksa dk
fuekZ.k gks ldrk gSA bu ifjljksa ds xBu ls  jatd dh tfVyrk c<+ tkrh gS vkSj
QyLo:i js'kk }kjk bldh vo'kksf"krrk Hkh c<+ tkrh gSA

jatd jaxkbZ dh çfØ;k esa xhys dkjd dh mifLFkfr esa jatd ds lkFk diM+s
dks yxkuk gksrk gS] blds ckn jatd diM+s dks jax ds ?kksy esa fHkxksuk iM+rk gSA
çfØ;k dks çheSVfyax ;k çhØksfeax ds :i esa tkuk tkrk gS ¼tc Øksfe;e vk;uksa
dks jatd ds :i esa mi;ksx fd;k tkrk gS½A ,slk çrhr gksrk gS fd jatd diM+s
ds vEyh; ;k ewy lewgksa ds lkFk la;kstu djrs gSa vkSj fQj v?kqyu'khy jax dh
>hyksa ds vEyh; ;k ewy lewgksa ds lkFk rsth ls çdk'k vkSj èkksus ds fy, cukrs gSaA
>hyksa esa èkkrq ds vk;uksa vkSj jatd v.kq ls cus psysV (Chelate) ;kSfxd gksrs gSaA ,d
dkcksZfDly] ,tks (Azo)-, ukbVªkslks ;k bfeuks lewg ls lVs gkbMª‚fDly lewgksa okys
jatd lcls vklkuh ls jaxcaèkd gSaA vxj diM+s dks jatd Luku esa j[kus ds ckn
jaxcaèkd tksM+k tkrk gS] rks çfØ;k dks esVkØksfeax ds :i esa tkuk tkrk gSA Øksfeax
ds ckn jaxcaèkd dks diM+s esa jatd ls fHkxksus ds ckn gh tksM+k tkrk gS vkSj jatd
Luku iwjh rjg ls lekIr gks x;k gSA

vktdy 1 : 1 ;k 2 : 1 jatd èkkrq ifjlj miyCèk gSa tks lhèks js'kk dks jaxkb
dj ldrs gSaA ;s èkkrq jfgr jaxksa ds :i esa tkus tkrs gSa vkSj 2]2&Mk;gkbMª‚DlhvtksMkbZt
dh ifjljksa ds :i esa tkuk tkrk gSA ,fytfju dh jaxkbZ esa ,Y;wehfu;e
gkbMª‚DlkbM dk mi;ksx jaxkbZ esa jatd ds mi;ksx dk lcls igyk mnkgj.k gSA

(Vat)  os ty esa v?kqyu'khy gksrs gSa vkSj blfy, mUgsa lhèks ykxw
ugha fd;k tk ldrk gSA gkykafd lksfM;e gkbikslYQkbV ds lkFk deh ij os ikuh
;k {kkj ?kqyu'khy lQsn ;k jaxghu ;kSfxdksa esa ifjofrZr gks tkrs gSa ftUgsa
Y;wdks&;kSfxd ds :i esa tkuk tkrk gSA Y;wdks QkeZ vklkuh ls i'kq vkSj ouLifr
js'kk }kjk vo'kksf"kr gksrk gSA Y;wdks vkèkkj ls jatd djus ds ckn diM+s dks gok ;k
jklk;fud v‚Dlhdj.k ds laidZ esa yk;k tkrk gSA Y;qdks QkeZ dks okil ewy
v?kqyu'khy jatd esa vkDlh-r fd;k tkrk gS tks diM+s esa etcwrh ls varoZfèkZr jgrk
gSA

ewy :i ls deh cM+s oRl vkSj blfy, uke esa fd.ou }kjk dh xbZ FkhA okr
jatd ds lkekU; mnkgj.k uhyk vkSj  Vk;fj;u cSaxuh gSaA budk mi;ksx T;knkrj
dikl ij fd;k tkrk gSA
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 ;s os jatd gSa tks ,tks (Azo) ;qXeu tSlh
çfrfØ;kvksa }kjk lhVw (in situ) esa js'kk ij fufeZr gksrh gSaA os fuEufyf[kr rhu lewgksa
esa foHkkftr gSa%

(i)  & ;s rqdhZ (Turkey) yky rsy dh mifLFkfr esa fQuksy ;k
vekbu ¼,tks&;qXeu ds f}rh;d ?kVd½ ds ,d {kkjh; feJ.k ¼xíh½ esa diM+s dks
fHkxksus ls mRiUu gksrs gSaA jax Mk;tksfu;e ued ds feJ.k esa foltZu }kjk fodflr
fd;k tkrk gS] tc diM+s ij ,tks (Azo) jatd dk xBu fd;k tkrk gSA mUgsa
vkbdksyksj dgk tkrk gS D;ksafd Mk;tksVkbts'ku vkSj ;qXeu nksuksa de rkieku ij
fd, tkrs gSaA oSdfYid :i ls diM+s dks ,d vekbu ds lkFk yxk;k tk ldrk
gS ftls diM+s ij Mk;tksVkbt fd;k x;k gS vkSj fQj fQuksy ;k vekbu ds ,d
{kkjh; foy;u esa foltZu }kjk fodflr fd;k x;k gSA bl rjg ds jaxksa dks baxzsu
jatdksa ds :i esa Hkh tkuk tkrk gSA iSjk yky ¼Mk;tksVkbTM p-ukbVªks,ukykbu dh
vfHkfdz;k }kjk rS;kj -uSFk‚y½ cQZ jax vkSj vartZfur jatd ds çkbefyu yky dk
mnkgj.k gSA ;fn ;qXeu esa f}rh;d ?kVd ds :i esa 3&gkbMª‚Dlh&2&uSFkksbd
vEy ds ,fufyM~l dk mi;ksx fd;k tkrk gS rks rst jax çkIr gksrs gSaA bu ;kSfxdksa
esa uSQFkksy  J̀a[kyk ¼teZu% uSQFkksy vfufyM L;ksj Naphthol Anilid Saeure½
'kkfey gSaA tc budk mi;ksx ;qXeu ?kVdksa ds :i esa fd;k tkrk gS& jatd dks
futhZo ¼vtksbd½ &jatd ds :i esa tkuk tkrk gSA

(ii) & ,d de ewy okys çR;{k dikl jatd ftlesa ,d
eqDr vehuks lewg gksrk gS dks js'kk ij yxk;k tkrk gS vkSj Mk;tksVykbts'ku ds
ckn f}rh;d ?kVd esa Mqckdj fodflr fd;k tkrk gSA vfèkd ewy jatd dk
mRiknu djus ds fy, ,d foifjr çfØ;k dk Hkh mi;ksx fd;k tk ldrk gSA bls
tkap ds ckn Hkh lanfHkZr fd;k tkrk gSA

(iii)  & ,fufyu dkyk dh rjg MkbZflu dks gkbMªksDyksjkbM
ued ds lkFk lalsfpr ja'kk ds v‚Dlhdj.k }kjk js'kk lhVw (in-situ) esa mRikfnr
fd;k tkrk gSA

5-  Ñf=e js'kk tSls uk;y‚u] Vsjsu vkfn] dks (Azo)&;k&,UFkzkfDouksu
jaxksa ds dksykbMy tyh; ?kksy ls jaxs tk ldrs gSa] ftuesa vk.kfod Hkkj de gksrk
gS] è#oh; lewgksa dh deh gksrh gS vkSj js'kk ?kqyu'khy gksrs gSaA jatd lekU; rkSj
ij fLFkj dkjdksa dh mifLFkfr esa lkcqu foy;u esa jatd ds Bhd QSyko ds :i esa
ykxw gksrs gSaA QSykus okyh jatd dks js'kk }kjk èkhjs&èkhjs lks[k fy;k tkrk gS vkSj
bls dBksj ifjfLFkfr;ksa esa yxk;k tkrk gSA 1&vehuks&4& gkbMª‚DlhuFkzkfDouksu
bl oxZ dk ,d mnkgj.k gSA lkekU; rkSj ij ;s jatd çdk'k vkSj èkksus ds fy, cgqr
rst ugha gksrs gSaA

 os lYQj ;qä jatd gksrs gSa tks tyh; lksfM;e lYQkbM
foy;u ls js'kk ¼eq[; :i ls dikl½ ij ykxw gksrs gSa D;ksafd os ikuh esa v?kqyu'khy
gksrs gSaA jatd dk ?kqyu'khy de :i diM+s esa ewy v?kqyu'khy jatd ls gokbZ ;k
jklk;fud v‚Dlhdj.k }kjk ifjofrZr gks tkrk gSA
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 ;s lkèkkj.k jklk;fud lajpuk,a j[kus okys jatd gSa tks
js'kk ds lkFk çfrfØ;k djds mRÑ"V çdk'k vkSj èkksus&fLFkjrk ds jatd cukrs gSaA
os jaxhu vEy DyksjkbM ¼tSls fl;kU;wfjd (Cyanuric) DyksjkbM ds O;qRiUu ds rjg½
gSa] tks lsY;wyksfld js'kk ds —OH lewgksa ;k çksVhu js'kk ds —NH2 lewgksa ds lkFk
feydj bZLVj ;k ,ekbM 'kà[kyk cukrs gSaA foukby lYQksu O;qRiUu dk mi;ksx
çfrfØ;k'khy ;k js'kk çfrfØ;k'khy jatd ds :i esa Hkh fd;k x;k gSA

 ;s jatd ikuh esa v?kqyu'khy gksrs gSa
ysfdu dkcZfud foy;u esa ?kqyu'khy gksrs gSa vkSj budk mi;ksx xSlksyhu] olk]
rsy] ekse] IykfLVd vkSj Ñf=e i‚fyej dks jax djus ds fy, fd;k tkrk gSA os
lekU; rkSj ij Ñf=e IykfLVd ;k cgqyd esa fLifuax ls igys fi?kyk nsrk gSA

9- [kk|] vkS"kfèk vkSj çlkèku lkexzh jatd] vfèkdka'k jax çÑfr esa fo"kkä gSa
vkSj blfy, [kk| inkFkksaZ] nokvksa vkSj lkSan;Z çlkèkuksa dks jaxus ds fy, bLrseky ugha
fd;k tk ldrk gSA dsoy dqN jaxksa dks gkfujfgr ekuk tkrk gS vkSj LokLF;
ea=ky; }kjk vuqeksfnr bu mís';ksa ds fy, mi;ksx fd;k tk ldrk gSA

 os lcls igys Kkr Ñf=e jatd gSa vkSj muds
v.kqvksa esa ukbVªks ;k ukbVªkslks lewg gksrs gSaA ;s lekU; rkSj ij QsuksfyVks ds O;qRiUu
gSaA buesa ukbVªks lewg esa ØkseksQksj vkSj gkbMªksDlh ;k vehuks lewg ds :i esa
vkSDlksØkse gksrs gSaA dqN mnkgj.k uhps fn, x, gSa%

(i) fifØd vEy ¼2]4]6&VªkbukbZVªksQhuksy½& ;g igyh ckj 1771 esa oqYQ
(Woulfe) }kjk rS;kj fd;k x;k Fkk vkSj ,d pedhys ihys jax esa Åu vkSj js'ke dks
jax nsrk gSA

(ii) ekfVZ;l ihyk ;k eSupsLVj ihyk ¼2] 4&MkbZukbZVªks&1&uSQFk‚y½& bls
ekfVZvl }kjk 1864 esa 1 uSFkksy&2] 4&fMlqyQksfud vEy ds ukbVªs'ku }kjk rS;kj
fd;k x;k FkkA ;g js'ke vkSj Åu ds fy, ,d çR;{k jatd ds :i esa mi;ksx fd;k
tkrk gS ysfdu fifØd vEy dh rjg ;g iyk;d gSA

 

(iii) ihys uSQFkksy S& ;g ukbVªsfVax 1&uSQFkksy&2]4]7&VªkbZlYQksfud vEy
}kjk çkIr fd;k tkrk gSA ;g Åu vkSj js'ke ds fy, ,d vEy jatd gSA
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(iv) rst gjk O& ;g ;g ,d ukbVªkslks jatd gS ftls 1875 esa Fitz us
fjlksjflu‚y ij ukbfVª;l vEy dh vfHkfdz;k }kjk çkIr fd;k FkkA

 

v‚fdZe :i Qsfjd vk;uksa ds lkFk gjh >hyksa dk mRiknu djrk gSA ;g bl
çdkj ,d jatd jaxcaèkd gSA

(v) xSfEcu R vkSj xSfEcu Y& uSQFkksyl ds ukbVªl vEy ds lkFk ijLij
fØ;k }kjk çkIr fd, tkrs gSaA xSfEcu ¼1&ukbVªkslks &2&uSQFkksy½ dks uSQFkksy gjk
ds :i esa Hkh tkuk tkrk gSA Åu ds fy, os jatd gksrs gSa vkSj tks jax feyrk gS
og muds jaxktksa ij fuHkZj djrk gSA yksgs ds jaxLFkkid ls ,d gjk jax çkIr gksrk
gSA

 muds ikl ,d cqfu;knh f}è#oh; feFksu dadky
gSA

(i) vkSjkekbu O& 1883 esa duZ (Kern) vkSj dkjks (Caro) }kjk [kkstk x;k]
;g 150&160 fMxzh lsfYl;l ij veksfu;e vkSj tLrk DyksjkbM ds lkFk feDyj
(Micler's) dhVksu dks xeZ djds ;k veksfu;k ds ,d orZeku esa lYQj] veksfu;e
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DyksjkbM vkSj lksfM;e DyksjkbM ds lkFk] p, p-VsVªkfeFkkby&Mkbvehuks
MkbQhukbyfeFksu dks xeZ djds rS;kj fd;k tk ldrk gSA 200 fMxzh lsfYl;l ij
gkbMªksDyksfjd vEy ds lkFk vfHkfØ;k ij mRikn ihys jax dk vkSjkekbu cukrk gS]
tks ,d ewy jatd gSA

 

(O) bldk mi;ksx dikl] js'ke] Åu] twV] dkxt vkSj peM+s vkfn dh jaxkbZ
ds fy, fd;k tkrk gS] ysfdu jax rst ugha gksrk gSA

(ii) vkSjkekbu G & ;g ,d gjs ihys jax dh ewy jatd gS vkSj bls vkSjkekbu
O ds leku Q‚esZfYMgkbM vkSj N-eksuksfeFkkbyVksywMkbu ds la?kuu mRikn ls rS;kj
fd;k tkrk gSA

 

 muds ikl cqfu;knh VªkbfQukbyfeFksu <kapk gSA
tc fQukby oy;] ifj.kkeghu jaxghu ;kSfxdksa esa —NH2, —NR2 ;k —OH tSls
lewgksa dks Y;wdks&;kSfxd ds :i esa tkuk tkrk gSA vkDlhdj.k ds ckn ;s
Y;qdks;kSfxdksa dks jaxghu jax ds vkèkkjksa esa cny fn;k tkrk gS tks vEyksa dh
mifLFkfr esa ,d jaxhu jatd cukrs gSaA

(i) eSykdkbV gjk (Malachite Green)& ;g igyh ckj fQ'kj (Fischer) }kjk
1877 esa 100 fMxzh lsfYl;l ij H2SO4 dh rjg futZyhdj.k vfHkdeZd dh
mifLFkfr esa csUtsfYMgkbM ¼1 eksy½ ds lkFk MkbZfeFkkbyvfufyu ¼2 eksy½ dks
la?kfur djds rS;kj fd;k x;k FkkA Y;wdks&vkèkkj] tks fd curk gS] dks yhM
Mkbv‚DlkbM ds lkFk gkbMªksDyksfjd vEy ds lkFk v‚Dlhdj.k fd;k tkrk gS] tks
jax dk vkèkkj nsrk gS ftlesa gkbMªksDyksfjd vEy dh vfèkdrk ls eSykdkbV gjk
curk gSA
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;g Åu vkSj js'ke dks lhèks jxM+rk gS vkSj VSfuu  (Tannin)&gjk jax ds lkFk
fi?kyus ds ckn diklA gkykafd jax mTToy gS] ysfdu ;g çdk'k ds fy, rst ugha
gSA bldk mi;ksx cSDVhfj;k ds chtk.kqvksa vkSj dod ls laØfer ikSèkksa ds Årdksa
ds fy, ,d nkx ds :i esa Hkh fd;k tkrk gSA cSDVhfj;ksLVsfVd xq.kksa ds dkj.k ;g
,d ,aVhlsfIVd ds :i esa Hkh dk;Zjr gSA bldk mi;ksx lhfj;e vkSj lY;wjl
vey ds LFkku vuqlUèkku ds fy, Hkh fd;k tk ldrk gSA

deh ij lHkh VªkbQhukbyehFksu jaxksa dh rjg eSykdkbV gjk jaxghu
Y;wdks&{kkj (I) nsrk gSA

{kkj ds lkFk vfHkfØ;k djus ij ;g csjax jax& {kkj (II) cukrk gS
&jklk;fud :i ls ,d r`rh;d ,YdksgkWy gSA

 

(ii) iSjkjkslSfufyu& ;g vklsZfud vEy ;k ukbVªkscsathu ds lkFk p-VksY;wMkbu
¼1 eksy½ vkSj ,fufyu ¼2 eksyksa½ ds feJ.k ds v‚Dlhdj.k }kjk rS;kj fd;k tkrk
gSA

 

;g js'ke vkSj Åu dks cSaxuh&yky jax esa jaxrk gSA jaxkbZ ds fy, dikl
VSfuu jaxcaèkd dk mi;ksx fd;k tkrk gSA
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(iii) jkslsfuyhuuhy] estsaVk (Magenta)] ¶L;wflu (Fuchsine)& 1859 esa
osxqZbu (Verguin) }kjk [kkst dh xbZ ;g o-feFkkby isjkjkslfuyhu dk O;qRiUu
gSA;g ykSg pw.kZ dh mifLFkfr esa ukbVªkscsathu ds lkFk ,sfuyhu] o-vkSj p-VksY;wMhul
dh Hkkafr dh mifLFkfr esa ukbVªkscsathu ds lkFk VksY;wbfMu feJ.k ds v‚Dlhdj.k ls
rS;kj fd;k tkrk gSA iSjkjluhy dh dqN ek=k Hkh ,d mi&mRikn ds :i esa fufeZr
gSA

 

blds fØLVy ,d gjs jax dh èkkrq ped gS ;g xgjs yky jax ds fy, ty
esa ?kqy tkrk gSA ;g ?kksy lYQj MkbZvkDlkbM }kjk jaxghu gksrk gS vkSj jaxghu
foy;u dks f'k¶Qk (Schiff) vfHkdeZd ds :i esa tkuk tkrk gS ftldk mi;ksx
,fYMgkbM ds :i es fd;k tkrk gSA f'kIQk vfHkdeZd rS;kj djus rFkk ,fYMgkbM
}kjk blds jax dks lqèkkjus esa ç;qä jklk;fud ifjorZu uhps fn[kk, x, gSa%

 ;g VSfuu ds lkFk fi?kyus ds ckn lhèks Åu vkSj js'ke dks jaxrk gS ftlls
,d cSaxuh&yky jax dk mRiknu gksrk gSA

(iv) fØLVy cSaxuh ¼{kkjdh; dh cSaxuh 3½& duZ (Kern) us lu~ 1883 esa
ekbdy (Michler’s) ds dhVksu dks Mk;feFkkbZvfuyhu dks POCl3 ;k COCl2dh
mifLFkfr esa xeZ djds rS;kj fd;kA ;fn dkcksZfuy DyksjkbM vkSj fMfeFkkbZvfuyhu
dks ,d lkFk xeZ fd;k tkrk gS] rks ;g igyh ckj Michler’s dhVksu dks çkIr djrk
gS tks rc MkbfeFkkbZvfuyhu vkSj dkcksZukby DyksjkbM ds lkFk çfrfØ;k djrk gS
rkfd uhps nh xbZ fØLVy cSaxuh ns ldsA
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fØLVy cSaxuh esa czksUt&gfjr fØLVy gksrs gSa tks tyh; ?kksy esa xgjs cSaxuh
;k cSaxuh jax nsrs gSaA etcwr vEyh; foy;u esa ;g gjk gS vkSj cgqr vEyh;
foy;u esa ihys jax dk gksrk gSA bl ckr dh laHkkouk gS fd detksj vEy foy;u
esa] vehuks vEy] U;wfDyd vEyksa rFkk flaFksfVd d`f=e jatd Lor% funsZ'kkRed
lkexzh 183 dk mYys[k djrs gSaA blesa {kSfrt fn'kk esa nks&frgkbZ ?kqyu gksrs gSa-;g
laHkkouk gS fd detksj vEy foy;u esa d`f=e jatd ekStwn gS vehuks vEy]
U;wfDyd vEy vkSj d`f=e jatd

uksV&funsZ'kkRed lkexzh 183 ,dy pktZ vk;u (A) vkSj {kSfrt fn'kk esa bl
nks&frgkbZ ds nksyuA vEy lkaærk çksV‚u tksM+ esa o`f) vk;u (B) vkSj vk;u (C)

dk mRiknu djrh gSA nksgjs vkosf'kr vk;u (B) esa laiw.kZ vkos'k {kSfrt fn'kk esa
nksyu dj ldrk gS blfy, jax xgjk ¼gjk½ gks tkrk gSA (B) ds ekeys esa ÅèkZ~okèkj
nksyu çksV‚u tksM+ }kjk vdsyk tksM+s ds fuèkkZj.k ds fy, vojksèkd gSA vk;u (C)

esa rhu vkos'kksa ds lkFk vkos'k dk cgqr de nksyu laHko gS blfy, jax gYdk gks
tkrk gSA

 

;g Åu vkSj js'ke dks jatd djrk gS ysfdu ;g dikl dks rhoz xfr ls jax
djrk gSA bls tSfod vè;;u ds nkx ds :i esa mi;ksx fd;k tkrk gS] ;g tyu
vkSj vYlj (Ulcers) ds mipkj esa ,aVhlsifVd vkSj ,aVhQaxy dkjd ds :i esa
mi;ksx fd;k tkrk gSA
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 tsafV;u ¼çk;% uhys Qwyksa okyk ,d ikSèkk½ cSaxuh ,d jksxk.kqjksèkd
ds :i esa bLrseky fd;k tkus okyk] feFkkby cSaxuh vkSj fØLVy cSaxuh dk feJ.k
gSA

 

4-  ;s QFkksfyd ,ugkbMªkbM ds lkFk fQuksy dks
la?kfur djds fMgkbMªsfVax vfHkdeZd dh mifLFkfr esa çkIr gksrs gSaA fQuksyQFksfyu
J̀a[kyk dk lcls egRoiw.kZ vkSj fof'k"V vo;o gSA

(i) fQuksyQFksfyu% fQuksyQFksfyu ,d v.kq dsafær lY¶;wfjd vEy dh
mifLFkfr esa fQuksy ds nks v.kqvksa ds lkFk ds ,d lkFk çfrfØ;k djds QFksfyd
,ugkbMªkbM dk fuekZ.k djrk  gSA

 

;g ,d lQsn fØLVyhu] Bksl inkFkZ gS] tks ty esa v?kqyu'khy fdarq {kkjh;
foy;u esa ?kqyu'khy gSA

fQuksyQFksfyu rVLFk ;k vEyh; ekè;e esa jaxghu jgrk gS ysfdu {kkjh;
ekè;e esa jax ifjorZu ds fy, gkyk¡fd] vR;fèkd {kkj ds dkj.k VªkbZlksfM;e yo.k
cuus ls ;g jaxghu  gks tkrk gS ftlls vuqukn vkSj jax dh laHkkouk nwj gks tkrh
gSA

(ii) ¶ywjkslhu% ;g ,d tSuFksu O;qRiUu gS vkSj bls QFksafyd dks xeZ djds
çkIr fd;k tkrk gStgk v.kq 1% 2  vuqikr esa jslksjsflu‚y ds lkFk ,ugkbMªkbM 200
fMxzh lsfYl;l ij lY;wfjd vEy futZy tLrk DyksjkbM dh mifLFkfr esa nksuksa
vfHkdeZdksa dks Hkh 110&120 fMxzh lsfYl;l ds rkieku ij ekStwn yksjksQsfyd vEy
dks xeZ fd;k tk ldrk gS rkfd yksjsflu izkIr fd;k tk ldsA
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¶ywjkslhu nks :iksa esa ;k rks ukjaxh Bksl ;k yky Bksl] ,e- ih- 314-6 fMxzh
lsfYl;l (m.p. 314.6°C) ds :i esa gksrk gSA pwafd ;g yky ;k ukjaxh jax dk gksrk
gSA

 

gkyk¡fd] Åij fn, x, vU; pktZ fd, x, fDouksuksbM lajpukvksa II, III vkSj
IV dks Msfol ,V vy (Davies et al.)  }kjk [kkfjt dj fn;k x;k FkkA ¼1954½
fQuksy] fQuksyQFksfyu] ¶ywjkslhu vkSj muds {kkj MsfjosfVol~ ds vkbZvkj (IR)

vo'kks"k.k dh tkap ds cknA mUgksaus vius vkbZvkj vo'kks"k.k vè;;u ds ckn vU;
lajpukvksa ds eqdkcys 'kkL=h; lajpuk (I) dk i{k fy;kA

;g ruq {kkj ds xBu ds dkj.k ruq {kkj esa ,d rhoz ihyk gjk çfrnhfIr nsrk
gS tks fDouksuksbM :i (IV) esa ekStwn gSA ;g ikuh esa fojy :i ls ?kqyu'khy gS]
ysfdu ,YdksgkWy esa ?kqyu'khy gSA ;g vklkuh ls VsVªkºyks O;qRiUu cukus ds fy,
gSykstu ls xqtjrk gSA

;g Åu vkSj js'ke ds fy, MkbZ ds :i esa mi;ksx fd;k tkrk gS] bldk
mi;ksx ty;kuksa }kjk vkikrdky esa ikbi ds fjlko dk irk yxkus] ty çokg dk
irk yxkus vkSj leqæ fpUg ds :i esa djus ds fy, fd;k tkrk gSA bldk mi;ksx
jspd ds :i esa Hkh fd;k tkrk gSblesa ,d ,aVhlsfIVd ,D'ku gksrk gS vkSj
edZ~;wjksØkse dk mi;ksx O;kid :i ls tujy ,aVhlsfIVd ds :i esa fd;k tkrk gSA
;g bZvksflu ¼VsVªk,ekseksZlZflbu½] ,d MkbZ rS;kj djus ds fy, Hkh ç;ksx fd;k tkrk
gSA

QsuksylYQksFksfyu lYQkscsatksbd ,ugkbMªkbM ds fQuksy ds lkFk la?kuu
}kjk rS;kj fd;k tkrk gS ftlesa tLrk DyksjkbM ;k lY¶;wfjd vEy ekStwn gksrs
gS aA
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fQuksylqYQksFksfyu ds xq.k fQuksyQFksfyu ds leku gSa vkSj bldk mi;ksx
ladsrd ds :i esa Hkh fd;k tkrk gSA

fQuksylqYQksFksfyu ds MkbZiksVsf'k;e ued dks yky fQuksy ds :i esa tkuk
tkrk gS vkSj blds VsVªkczkseks O;qRiUu dks yky czkseksfQuksy dgk tkrk gSA budk
mi;ksx pH ladsrd ds :i esa Hkh fd;k tkrk gSA

 

tSuFksUl] QFksfyu ls lacafèkr gSa vkSj jatd ds bl lewg dk ewy inkFkZ tsUFksu
¼Mkbcsatks&1]4&ik;ju½ gSA os m–MkbZgkbMª‚Dlh ;kSfxdksa tSls fd jslksjsflukWy ds
lkFk MhgkbMªsfVax vfHkdeZd dh mifLFkfr esa la?kud }kjk rS;kj fd, tkrs gSaA
¶ywjkslhu ¼vEy ihyk 73½ tSaFksu jatdksa dk fof'k"V mnkgj.k gSA ¶ywjkslhu ds
lksfM;e ued dks ;wjSfuu ds :i esa tkuk tkrk gSA vU; egRoiw.kZ tSaFksu jtdksa
bvksflu (Eosin) vkSj edqZjksØkse (mercurochrome)&220 gSaA

bvksflu& ;g Xysf'k;y ,sflfVd vEy esa czksehu ds lkFk ¶ywjkslhu dks xeZ
djds çkIr fd;k tkrk gSA
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fDouksu‚bM lajpuk dks bvksflu dks fn;k tkrk gS D;ksafd ;g ,d yky
ikmMj gSA bvksflu dk {kkjh; ?kksy ,d gjs jax ds çfrnhfIr dks n'kkZrk gS tks fd
nksxqus vkos'k okys vk;uksa ds dkj.k gksrk gSA

 

;g jatd Åu jaxkbZ] js'ke vkSj dkxt esa mi;ksx gksrh gSA fyfifLVd vkSj
usy i‚fy'k esa jax Hkjus okys dkjdksa ds :i esa Hkh bldk mi;ksx fd;k tkrk gSA
bldk mi;ksx fpfdRlk vkSj tho foKku esa Hkh fd;k x;k gSA

 

,fjFkzksflu& VsVªkvk;ksMks¶ywjslsal gS ftls QksVksxzkQh esa laosnhdj.k ds :i esa
vkSj [kk| jax inkFkZ ds :i esa mi;ksx fd;k tkrk gSA

eDZ;wjksØkse& lksfM;e gkbMªksDlkbM ds lkFk ,flfVd vEy ¼eDZ;wfjd
,slhVsV½ esa eDZ;wfjd v‚DlkbM ds lkFk Mkbczkseksyksjslsal ds fuyacu dks mckydj
rS;kj fd;k tkrk gSA

 

ikuh esa bldk ?kksy psjh&yky gSA bldk 2 ls 5% ?kksy jksxkuqjksèkd eyge
ds :i esa mi;ksx fd;k tkrk gSA

tSUFksu jatd dk ,d mi&lewg jksMSekbu (Rhodamine) jatd gSaA ;s
MhgkbMªksfVax dkjdksa dh mifLFkfr esa m-gkbMª‚Dlhvekbu ds lkFk QSFkkfyd
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,ugkbMªkbM dks la?kfur djds rS;kj fd, tkrs gSaA jksMSekbu B ;k {kkjdh; ok;ysV
10 bl oxZ dk ,d fof'k"V mnkgj.k gSA

jksMSekbu B tLrk DyksjkbM dh mifLFkfr esa QSFkkfyd ,ugkbMªkbM ¼1 eksy½
ds lkFk m-MkbFkkbysehuksQhuksy ¼2 eksy½ dks ,d lkFk la?kfur djds rS;kj fd;k
tkrk gSA

 

,d vU; mi&lewg ikbjksfuu (Pyronine) jatd gSA os futZyhdj.k vfHkdeZd
ds :i esa dsafær lY;wfjd vEy dh mifLFkfr esa m-Mk;ykfdykfeuksQsu‚y ¼2
eksYl½ ds lkFk Q‚eZykMsgkbM ¼1 eksy½ dks la?kfur djds rS;kj fd, tkrs gSaA
mRikn] ,d Y;wdks&vkèkkj] fQj Qsfjd DyksjkbM ds lkFk ikbjksfuu jatd ds lkFk
v‚Dlhdj.k fd;k tkrk gSA bl oxZ dk egRoiw.kZ lnL; ikbjksfuu G gSA

 

lkekU; rkSj ij QSFkkfyal vkSj tsUFksu [kjkc jatd gksrs gSa tks rst çdk'k vkSj
èkksus ds fy, ugha gksrs gSaA os 'kksèkd vkSj ladsrd ds :i esa Hkh mi;ksx fd, tkrs
gSaA eDZ;wjkse &220 ,d jksxkuqjksèkd ds :i esa mi;ksx fd;k tkrk gSA

 os jaxksa dh yxHkx iwjh J̀a[kyk okys jatd ds lcls cM+s lewg dk
xBu djrs gSaA os ,tks ( ) lewg dh mifLFkfr dh fo'ks"krk gSA blds
vykok muesa lYQksfud vEy lewg vkSj gkbMª‚fDly vkSj vehuks lewg gksrs gSaA
lYQksfud vEy lewg ty esa ?kqyu'khyrk çnku djrk gSA os ,d Mk;tksVkbt~M
vehu dks ;qfXer djds rS;kj fd, tkrs gSa] ftls çkFkfed ?kVd ds :i esa tkuk
tkrk gS] ,d fQuksy ;k vekbu ds lkFk] ftls f}rh;d ?kVd ds :i esa tkuk tkrk
gSA ;qXeu csathu O;qRiUu esa gkbMª‚fDly ;k vehuks lewg  p-fLFkfr esa gksrk gS vkSj
;fn ;g fLFkfr eqä ugha gS] rks ;qXeu o-fLFkfr esa gksrk gSA dHkh&dHkh ,d lewg
tSls] dkcksZfDly dks p-fLFkfr ls foLFkkfir fd;k tk ldrk gSA uSIFkyhu J̀a[kyk esa
4&fLFkfr esa 1& çfrLFkkfir O;qRiUu ;qxy vkSj ;fn og O;kIr gS rks 2&fLFkfr esa
ysfdu 2&çfrLFkkfir O;qRiUu ;qXeu dsoy 1&fLFkfr esa gksrk gSA

mUgsa eksuksvtkss& chlktks&] Vªklktks] bR;kfn lewg ds :i esa oxhZÑr fd;k
tk ldrk gS] tks mifLFkr lgk;d lewgksa dh la[;k ij fuHkZj djrk gSA mUgsa iz;ksx
ds izdkj ds vkèkkj ij vkxs vEy] {kkj] çR;{k] baxzsu ;k fodflr jatdksa vkfn esa
foHkkftr fd;k tk ldrk gSA
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(a) 

(i) ukjaxh II ;k ukjaxh vEy 7 ;g -uSQFkksy ds lkFk Mk;tksVkbt~M lYQkuhfyd
vEy dks ;qfXer djds rS;kj fd;k tkrk gSA

 

bldk mi;ksx Åu] js'ke] uk;y‚u] peM+s vkfn dks jax djus ds fy, fd;k
tkrk gSA dqN vEy eksuksvks tks jatd dk mi;ksx Hkkstu] nok vkSj d‚LesfVd jaxksa
esa fd;k tkrk gSA

(ii)  feFkkby v‚jsat ¼gsfy,afFku½& ,d vU; egRoiw.kZ vEy vtks jatd  gS] tks
MkbfeFkkby ,fufyu ds lkFk Mk;tksftVkbTM lYQksfufyd vEy }kjk rS;kj dh
xbZ FkhA

 

;g ukjaxh jax dks Åu vkSj js'ke ij ykxw djrk gS ysfdu jax iyk;d gSA
;g vEy&{kkj vuqekiu esa vklu ladsrd dk mi;ksx fd;k tkrk gS D;ksafd ;g
{kkjh; foy;u esa ukjaxh ihyk jax vkSj vEyh; ?kksy esa yky jax nsrk gSA var fcanq
ij jax esa ifjorZu vk;u dh lajpuk esa ifjorZu ds dkj.k gksrk gSA

(iii) feFkkby yky& bls Mk;tksVkbt~lM o-,feukscstksbd vEy ds lkFk
MkbfeFkkbyvfufyu ds ;qXeu }kjk rS;kj fd;k tkrk gSA

 

bldk mi;ksx ,d ladsrd ds :i esa Hkh fd;k tkrk gSA
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(i) vfufyu ihyk ¼vehu vtkcsUthu½% ;g ,fufyu ds lkFk csathfu;ktksfu;e
DyksjkbM dks ;qfXer djds rS;kj fd;k tkrk gSA ;g vius laosnu'khy çÑfr ds
dkj.k jatd ds :i esa cgqr de ewY; dk gSA

 

bldk mi;ksx vU; jaxksa ds fuekZ.k ds fy, eè;orhZ ds :i esa fd;k tkrk
gSA

(ii) cVj ihyk ¼p-Mk;feFkkby vehuks ,tkscsatyu½% ;g p-Mk;feFkkbyfufyu ds
lkFk csathuMk;ktksfu;e DyksjkbM dks ;qfXer djds çkIr fd;k tkrk gSA

 

bldk mi;ksx eD[ku vkSj ektZjhu (Margarine) esa fd;k x;k gSA

(iii)  ØkblksMkbu  ¼{kkj ukjaxh 2½% bls Mk;tksVkbt~lM ,fufyu m-fQukbyhfyuksfeu
,e ds ;qXeu }kjk rS;kj fd;k tkrk gSA ;g ,d ukjaxh jax dh jatd gS vkSj bldk
bLrseky Mkbaxd‚Vu ¼VSfuu ls ;qä½] peM+k vkSj twV ds fy, fd;k tkrk gSA

 

(c) 

iSjk jsM& ;g igyk vkbl&jax Fkk ftldk mi;ksx Mk;tksVkbt~lM p-ukbVªk,sfufyu
ds lkFk -uSQFkksyhu diM+sa bu&lhVw (In-Situ) ds lkFk fd;k tkrk FkkA

vktdy ,stksbd jatd dh rS;kjh ds fy, uSQFkksyl AS J̀a[kyk ds yxHkx
30 ;kSfxd O;kolkf;d :i ls miyCèk gSa vkSj miyCèk 50 eqä vehuks dks Q‚LV
{kkjksa ds :i esa cspk tkrk gSA bl çdkj la;kstuksa dh ,d cM+h la[;k laHko gSA

(d) 

forj.k ihyk 3& bldk mi;ksx lsY;wykst ,lhVsV diM+ksa ds fy, ,d forj.k djus
okyh jatd ds :i esa fd;k tkrk gSA ;g p-Cresol ds lkFk Mk;t+ksVkbTlM&
p-Aminoacetanilide dks ;qfXer djds rS;kj fd;k tkrk gSA
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 lwMku I ¼foyk;d ihyk 14½& ;g -uSQFkksy ds lkFk Mk;tksVkbt~M
,fufyu ;qXeu }kjk rS;kj fd;k x;k gS vkSj ihys jax dk rsy&?kqyu'khy jatd gSA

(e) 

izksfl;u yky% ;g 8&vehuks 1&uSQFkksy ds lkFk igys Mk;tksVkbt~lM v‚FksZfufyd
vEy dks ;qfXer djds rS;kj fd;k tkrk gS vkSj fQj eksuks,stks jatd  dks fj,DV
djrk gS rkfd ,d vk;Z foyk;d esa 1%1 vuqikr esa lk;U;wfjd DyksjkbM çkIr gksA

 

;s jatd dikl ds eqä —OH lewgksa ;k Åu ds eqä —NH2 lewgksa ds lkFk
mRÑ"V èkksus&fLFkjrk nsus ds fy, çfrfØ;k djrs gSaA jax vkerkSj ij eksMsaZV ;k
i‚yhtks jaxksa dh rqyuk esa vfèkd 'kkunkj gksrs gSaA

(a)

vEy CySd I ¼,feMks CySd 10 B½% ;g H  vEy ¼8&vehuks&1&uSQFkksy&
3]6&MkbZlyQksfud vEy½ ;qXeu }kjk rS;kj fd;k x;k gS] igys Mk;tksVkbt~lM
p-ukbVªks,fufyu ds lkFk vkSj fQj Mk;tksVkbt~lM ,fufyu ds lkFk gksrk gSA
bldk mi;ksx vukt] nwèk vkfn esa çksVhu ds vkdyu esa fd;k tkrk gSA

(b)

fcLekdZ czkmu% ;g igyh ckj ekfVZvl (Martius) }kjk 1863 esa m-fQukbyhuMkbvekbu
dh vfèkdrk ij ukbVªlSflM dh dkjZokbZ }kjk rS;kj fd;k x;k FkkA ;g eksuks vkSj
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fclktks (Bisazo) ;kSfxdksa I vkSj I dk feJ.k gSA ;g cwV i‚fy'k esa vkSj ydM+h dh
i‚fy'k ds fy, mi;ksx dh tkus okyh ,d Hkwjs jax dh jatd gSA ;g Åu vkSj fi?kys
gq, dikl dks jaxrk gSA

 

(c)

(i) dkaxks (Congo)& yky% ;g uSQFkkvksfud vEy ¼1&uSQFkkbyekbu&4&lYQksfud
vEy½ ds lkFk VsVªkstksVkbTM csaftMkbu dks ;qfXer djds rS;kj fd;k tkrk gSA ;g
igyh flaFksfVd jatd Fkh tks lhèks dikl dks fgyk ldrh FkhA

 

;g {kkjh; ?kksy esa yky gksrk gS vkSj blds lksfM;e ued dk mi;ksx dikl
ds ty ds ?kksy dks jaxus ds fy, fd;k tkrk gSA ;g vEy ds çfr cgqr laosnu'khy
gS vkSj [kfut vEy dh mifLFkfr esa yky ls uhys jax esa cnyrk gSA blfy, bldk
mi;ksx vEy&{kkj bafMdsVj ds :i esa Hkh fd;k tkrk gSA

 ;s ,UFkzkfDouksu dk O;qRiUu gSaA enj (Madder) :V ls
çkIr ,sfytfuu bl oxZ dk lcls egRoiw.kZ lnL; gSA

,UFkzsfDouksu jatd dks fofHkUu lewgksa esa oxhZÑr fd;k tk ldrk gS] tks muds
vkosnu ds viksaV eksM ds vkèkkj ij gksrk gSA

(i) ,sfytjhu ¼1]2&Mk;gkbMª‚DlhuFkzkfDouksu½% ;g lcls egRoiw.kZ ,UFkzsfDouksu
jatd gSA ;g ,d XywdkslkbM] #csjfFkzd vEy ds :i esa eMMj (Madder) :V
¼:fc;k fVuDVsfj;k (Rubia Tinctonria)½ esa gksrk gS] tgka ls ;g vEyh; tyh;
fo'ys"k.k }kjk çkIr fd;k tkrk gSA

 
HCl

25 26 14 2 14 6 2 2 6 12 6 5 10 5
Ruberythric acid Alizarin D-Glucose D-Xylose
C H O + 2H O C H O (OH) + C H O + C H O
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fuekZ.k ¼xzscs (Graebe) vkSj fycjeSu (Liebermann) ¼1869½ fofèk½& bls
140°C ij vksfy;e ds lkFk vkS|ksfxd :i ls lYQsfVax ,aFkzkfDouksu çkIr fd;k
tkrk gSA ncko esa] lksfM;e gkbMª‚DlkbM ds lkFk 200°C ij lksfM;e gkbMª‚DlkbM
dh mifLFkfr ds ifj.kkeLo:i -lYQksfud vEy] ,aFkzkDokbu-2-lYQksfud vEy]
¼ftls flYoj l‚YV Hkh dgk tkrk gS½ dk lksfM;e ued] vfytkfju nsrk gSA

 

,fytkjhu :ch yky fØLVy cukrs gSa] m.p 200°C gksrk gSA ;g {kkjh; ?kksy
esa foy;u esa cSaxuh jax dk foyhu gks tkrk gSA ,fytkjhu lcls vPNk Kkr eksMsaZV
jatd (Mordent Dye) gSA ;g i‚yhtsfud gS] fofHkUu jaxksa ds lkFk vyx&vyx
jaxksa dh mit gSA bl çdkj ,Y;qfefu;e eksMsaZV ds lkFk ;g yky jax nsrk gS] Fe3+

,d ok;ysV CySd ds lkFk] Cr3+ czkmu ok;ysV ds lkFk] Sn2+ yky ds lkFk] Sn+4

ok;ysV ds lkFk] Ba2+ uhys jax ds lkFk vkSj Mg2+ cSaxuh jax ds lkFkA dikl dh
jaxkbZ ds fy, vkSj Åu dh jaxkbZ ds fy, NikbZ vkSj ,Y;wehfu;e vkSj Øksfe;eysd
ds fy, ,Y;wehfu;e vkSj yksgs ds yksgs dk dke fd;k tkrk gSA gkyk¡fd jatd ds
:i esa ,fytkfju dk mi;ksx iqjkuk gks x;k gSA

Alizarin ukjaxh vkSj Alizarin yky nks jaxksa ds :i esa mi;ksx fd;k tkrk gSA
budk mi;ksx Åu dh jaxkbZ ds fy, fd;k tkrk gSA

 

uhys vfytkjhu dks 3&vehuks ,fytjhu dks de djds rS;kj fd;k tkrk gS
vkSj Lds#i (Skraup's) ds la'ys"k.k ds fy, vehuks O;qRiUu ds vèkhu ,yFkjhu gSA

Alizarin
Orange    

Åu dks Øksfe;e ds lkFk fefJr vfytjhu ls jaxus ij uhyk Åu izkIr gksrk
gSA
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(ii)  & ,UFkzkfDouksu oV jatd orZeku le; esa diM+k m|ksx ds jatd
dk ,d çeq[k oxZ gSA ;s vlkèkkj.k rst ds 'kkunkj jaxksa esa miyCèk gSaA os bafMxks
ds leku rjhds ls Qkbcj ij ykxw gksrs gSaA

bUMsuFkzksu Cyw uhyk ¼oV uhyk O½ bl oxZ ls lacafèkr ,d egRoiw.kZ MkbZ gSA baæaFk
Cyw dks fuEu fofèk;ksa esa ls fdlh ,d }kjk rS;kj fd;k tk ldrk gS%

(i) 250&fMxzh lsfYl;l ij iksVsf'k;e ukbVªsV ;k iksVsf'k;e DyksjsV tSls v‚Dlhdj.k
,tsaV dh mifLFkfr esa iksVsf'k;e gkbMª‚DlkbM ds lkFk 2&,sfeuksvaFkzkfDouksu ds
lay;u }kjkA

 

(ii) ,d vU; fofèk esa 1]2&Mk;vfeuks,UFkzkfDouksu dks ,fytjhu ds lkFk xeZ fd;k
tkrk gSA

egRoiw.kZ or jatd (Vat Dye)  dk mi;ksx dikl] Åu] js'ke] dSyhdks&NikbZ
(Calico-Printing) esa jaxkbZ vkSj dkxt ds fuekZ.k esa bLrseky gksus okys xwns dks jaxus
ds fy, fd;k tkrk gSA

bUMsuFkzhu yky 5 GK ¼oV yky 42½ bl oxZ dk ,d vkSj jatd gSA ;g
1]4&Mk;vfeuks&,aFkzkfDouksu dk MkbZcsat‚;y O;qRiUu gSA ;g dikl ij ,d yky
jax jaxrk gSA
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QSykus okys jatd ¼forj.k ;ksX; yky 15½ & 1&vehuks&4&gkbMªksDlh&
,aFkzkfDouksu bl oxZ dh ,d vk;kr jatd gSA bldk mi;ksx lsywykst ,lhVsV]
uk;y‚u vkSj VsVjhu diM+ksa dh jaxkbZ ds fy, fd;k tkrk gSA ;g VsVjhu dks xqykch
jax çnku djrk gSA

 ;s jatd ,d eè;orhZ MkbvUFkzhekbM ls cus gksrs gSa] tks
,d vehuksUFkzkfDouksu ds lkFk&lkFk ,d&Dyks,UFkzkfDouksu ds lkFk la?kfur gksdj
çkIr gksrs gSaA baMsuFkzhu czkmu R dks ,d lkFk la?kfur djds cuk;k tkrk gS 1&
csUtkbyvfeuks &4 Dyksjks,UFkzkfDouksu] 1&vehuks&5&csatkbyvehuks,sUFkzkfDouksu ds
lkFk tc Mk;usFkzhekbM eè;orhZ curk gSA

 

Cl

O

O

C H COHN6 5

1-Amino-5-benzoylamino-
anthraquinone

1-Benzoylamino-4-
chloroanthraquinone
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H

O
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NHCOC H6 5

5

1

lY¶;wfjd vEy ds lkFk bykt fd, tkus ij Mk;vFkzhekbM eè;orhZ MkbZ
baMsuFkzhu czkmu vkj cukrk gS] çfrfØ;k ds nkSjku dkcksZtksy fjax can gksukA

Dianthrimide
intermediate    

jatd èkksus ds fy, rst gSA

baMsuFkzhu esa bl oxZ dk ,d vkSj jatd lqugjk ukjaxh 3GA
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lcls iqjkuk Kkr dkcZfud jatd bafMxks ;k bafMxksfVu gSA
;g igyh ckj Hkkjr esa dqN pkj ;k ik¡p gtkj lky igys rS;kj vkSj bLrseky fd;k
x;k FkkA bls bafMxksQsjk çtkfr ds ikSèkksa ls çkIr fd;k x;k FkkA

bafMxks ¼banhxksfVu bldk vfèkdkfjd uke gS½ lcls iqjkuh jatd gSA 5000
lky iqjkus eeh diM+s] bafMxks ds lkFk jaxs gq, ik, x,A Hkkjr bafMxks dk tUeLFkku
çrhr gksrk gSA ;g bafMxks IykaV ¼bafMxksQsjk fVuDVksfj;k½ esa bafMdsu ¼baM‚fDly dk
XywdkslkbM½ ds :i esa gksrk gSA

 

jatd dk uke mlds tUeLFkku Hkkjr ¼ySfVu% bafMde ¾ Hkkjrh; oLrq½ ls
fy;k x;k gSA

 ¼çkÑfrd lzksr ls½& bafMxks ds ikSèkksa dks NksVs VqdM+ksa esa dkVk tkrk gS] Qwy
vkus ls igys] vkSj 25 ls 30 fMxzh lsfYl;l rkieku okys ydM+h ds oRl esa j[kk
tkrk gSA ikSèks esa ekStwn ,atkbe bafMeqyflu gkbMªksykbt dks bafMdu Xywdkst vkSj
baMksfDly esa NksM+ nsrk gSA baMksfDly ;qä rjy fudkyus dks [kqys oRl esa fy;k
tkrk gS vkSj pwus dh mifLFkfr esa gok ds lkFk vR;fèkd vkos'k ds lkFk izfrfØ;k
djrk gSA  tc v?kqyu'khy uhys xqPNs ds :i esa baMksfDlu dks bafMxksfVu ¼bafMxks½
esa v‚Dlhdj.k fd;k tkrk gSA dPps bafMxksfVu dks ikuh esa mckydj fQj ls Nkuk
tkrk gSA

 

la'ys"k.k dh vusd i)fr;ka fodflr dh xbZ gSaA fuEufyf[kr nks ;gka fn,
x;s gSa%

(i)  ¼1869½& ,aFkzkfufyd vEy ¼uSQFksyhu ls çkIr½ dks
Dyksjks,lsfVd vEy ls xeZ fd;k tkrk gS vkSj mRikn dks iksVsf'k;e gkbMª‚DlkbM
vkSj lksMkekbM ds feJ.k ls xeZ fd;k tkrk gSA
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(ii) ,d vU; la'ys"k.k esa bFkkbZyhu v‚DlkbM ds lkFk ,sfufyu dk vfHkfØ;k dh
tkrh gS vkSj mRikn dks ,Ydksv‚DlkbM çkIr djus ds fy, lksfM;e vkSj iksVsf'k;e
gkbMª‚DlkbM ds feJ.k ds lkFk tksM+k tkrk gSA bl lksfM;e ¼vkSj iksVsf'k;e½
,Ydksv‚DlkbM dks lksfM;e vkSj iksVsf'k;e gkbMª‚DlkbM ds feJ.k ls 200 fMxzh
lsfYl;l ij lksMkekbM ds lkFk xeZ fd;k tkrk gSA çkIr N-lksfM;ks&O;qRiUu dks
300°C ij rsth ls xeZ fd;k tkrk gS vkSj fQj oy; Dykstj ds fy, baMksfDly
ds lksfM;e ued cukus ds fy, rsth ls 235°C ij BaMk fd;k tkrk gSA baMksfDly
dks ikuh ds lkFk vfHkfØ;k fd;k tkrk gS vkSj bafMxksfVu çkIr djus ds fy,
v‚Dlhdj.k ds fy, gok esa [kM+s gksus dh vuqefr nh tkrh gSA

 

bafMxksfVu rkacs dh ped ds lkFk ,d xgjk uhyk ikmMj gS] m.p. 390°CA
;g ikuh esa v?kqyu'khy gS ysfdu vfèkdka'k dkcZfud foyk;d esa ?kqyu'khy gSA
jatd ds fy,] bafMxksfVu dks ikuh ds lkFk ,d isLV cuk;k tkrk gS vkSj fQj {kkjh;
ekè;e esa lksfM;e gkbikslqYQkbV ds lkFk cM+s oRl esa mÙksftr fd;k tkrk gS tc
Y;wdks&;kSfxd dks bafMxksfVu lQsn ds :i esa tkuk tkrk gSA jaxs tkus okys diM+s
dks bl {kkjh; ?kksy esa fHkxks;k tkrk gS vkSj fQj gok ds laidZ esa yk;k tkrk gS]
tc v‚Dlhdj.k ds dkj.k diM+s ij ewy uhyk jax fn[kkbZ nsrk gSA
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MkbZ dk mi;ksx dikl ds dSyhdks (Calico)&fçafVax esa Hkh fd;k tkrk gS]
ftlls ;g ,d uhys jax dks rsth ls çdk'k vkSj èkksus ds fy, çnku djrk gSA

Vk;fj;u cSaxuh& leqæh ?kksa?ks ¼ewjsDl czSaMkfjl (Murex Brandaris) ½  ls çkIr
,d vkSj bafMxksbM jatd 'kkgh uhys jax dk gSA ;g uhy dk ,d MkbZczkseks O;qRiUu
gSA

bafMxksbM jatd oSV jatd gSaA

9-  muds v.kq esa de ls de ,d fo"kedks.kh; fjax gksrk gSA
mUgsa fuEufyf[kr mi&lewgksa esa foHkkftr fd;k tk ldrk gS%

(a)  os ihys ;k ukjaxh jax ds ewy jax gSa ftudk mi;ksx js'ke]
dikl vkSj peM+s ds fy, fd;k tkrk gSA

,fØ¶ysfou& xeZ djus okys m–Qksukbyhu Mk;ehu] fXylsjksy] v‚Dlhfyd
vEy rFkk ftad DyksjkbM rFkk Y;wdks&{kkj ds v‚Dlhdj.k ij 2]8&Mk;feuks,sØhMhubM
çkIr fd;k tkrk gSA ;g 10N ijek.kq vkSj gkbMªksfyfll ds feFkkbfydj.k ds ckn
,flMkbfydj.k ij curk gS] ,Øh¶ysfou ;k 2]8&Mk;ukfeuks&10&feFkkbyfØfMfu;e
DyksjkbM cukrk gSA

bldk mi;ksx dSyhdks&fçafVax] jaxkbZ] ,d ,aVhlsfIVd ds :i esa vkSj ,d
fVªiSukslkbMy (Trypanocidal) dkjd ds :i esa fd;k tkrk gS ¼fVªiSukslkse
(Trypanosomes) dks ekjrk gS] uhan dh chekjh dk dkj.k tho½A

(b)  buesa nks lewg fDouksfyu ukfHkd gksrs gSa tks p,p- ds LFkku
ij ==CH —  lewg ls tqM+s gksrs gSaA 1873 esa oksxsy (Vogel) us ns[kk fd lkbfuu

jatd çdk'k la'ys"k.k dk dkj.k curs gSa] ftlls QksVksxzkfQd IysV çdk'k ds iwjs
LisDVªe ds çfr laosnu'khy gks tkrh gSaA ,slh QksVksxzkfQd IysVksa dks iSuØksesfVd
IysV ds :i esa tkuk tkrk gSA
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(c) vthu jatd& os fQuksDlftu] QsuksFkk;kftu vkSj Mk;gkbMªksQsukftu ds
vehuks O;qRiUu gSaA bUgsa Øe'k% v‚Dlkftu] Fkk;kftu vkSj QsuSftu ds uke ls Hkh
tkuk tkrk gSA deh gksus ij os jaxghu Y;wdks {kkjksa dk fuekZ.k djrs gSa tks
vkDlhdj.k ij jaxksfpr jatd dk iquZfuekZ.k djrs gSaA

(i) cSaxuh (Mauve) jax& 1856 esa ifdZu }kjk la'ysf"kr ,d Qsukthu O;qRiUu
gSA

(ii) feFkkbZfyu uhyk ¼{kkjdh; uhyk 9½;g ,d fFk;kftu O;qRiUu gS vkSj
bldk mi;ksx tSfod ç;ksxksa esa vkSj ,d ladsrd ds :i esa cM+s iSekus ij fd;k x;k
gSA

(iii) uSFkksy Cyw ¼esYMksyk½ (Meldola’s) dk uhyk½ ;g ,d v‚Dlkftu gS vkSj
bls fØ;k }kjk rS;kj fd;k tkrk gSA

p-ukbVªkslksMkbfeFkkby,fufyu gkbMªksDyksjkbM ij -uSQFk‚yA

 

10.  QFksyksL;kfuu jatd vkSj o.kZd QFksykslk;uu flaFksfVd dkcZfud jaxksa vkSj
fixesaV dk ,d egRoiw.kZ oxZ gS tks 1928 esa Ld‚fV'k MkbvlZ fyfeVsM (Scottish

Dyes Ltd) dh ç;ksx'kkykvksa ls igyh ckj fjiksVZ fd;k x;k FkkA os gsfeu ;k
DyksjksfQy ds iksfQZu ukfHkd ds leku èkkrq ds ifjlj gSa ysfdu pkj esfFkfyMkbu
lewgksa ds LFkku ij pkj ukbVªkstu ijek.kq gksrs gSaA
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 igys O;kolkf;d :i ls QFksykslkbfuu jatd FkhA;g
,d rkez Fkkyk;kslhu gSA ;g (i) xeZ QFkyksfuVjhy] dPpk èkkrq;k èkkrq ued dks
xeZ djds rS;kj fd;k tk ldrk gS] (ii) èkkrq ued dh mifLFkfr esa (Phthalic)

QFksfyd ,ugkbMªkbM ds fi?kys gq, æO;eku esa veksfu;k xqtjuk; vkSj (iii) cksfjd
vEy mRçsjd dh mifLFkfr esa ;wfj;k vkSj ,d èkkrq ued ds lkFk (Phthalic)

QFksfyd ,ugkbMªkbM dks xeZ djukA

 QsFkykslkbfuu vkerkSj ij ikuh esa v?kqyu'khy gksrs gSa] ysfdu lYQs'ku
}kjk ikuh dks ?kqyu'khy cuk;k tk ldrk gSA lYQksusVsM mRikn dk mi;ksx çR;{k
jatd ds :i esa fd;k tk ldrk gSA

11.  ¶ysoksal] ¶ySosu‚y] ySougksUl] ¶ysoksUl]
vkfn 2 QhukbyØkseu ls mRiUu gksrs gSaA ikSèkksa ds mRiknksa ls çkIr vfèkdka'k jax vkSj
jatd bu lajpukvksa ls O;qRiUu gksrs gSaA buesa ls vfèkdka'k ikSèks ds fdlh Hkkx esa
XykbdkslkbM ds :i esa gksrs gSaA

 

 dkys vksd ¼DokdZl fVadVksfj;k½ (Quercus tinctoria) dh Nky
ls i`Fkd] ,d Lokoksu‚y O;qRiUu gSA ;g ,d ihys jax ds eksMsaZV jatd ds :i esa
bLrseky fd;k x;k gSA

 

 2 Qhfuycsatksfif;fy;e yo.k gksrk gSA Qwyksa dk jax ysfo;e
ued ds MsfjosfVo dh mifLFkfr ds dkj.k gksrk gSA os ikSèkksa esa XywdkslkbM~l ds :i
esa Hkh tkuk tkrk gS ftls ,aFkkslk;fuu ds :i esa tkuk tkrk gS] ,fXydksu
(Aglycone) ¼xSj&'kZdkj vo'ks"k½ dks ,aFkkslk;fufMu dgk tkrk gSA çkÑfrd
,UFkksdk;fual esa fLFkfr 3]5 vkSj 7 ij gkbMª‚fDly lewg gSA blds vykok bl
isykxksZfuMkbu DyksjkbM (Pelargonidine Chloride) esa gkbMª‚fDly lewg 4 fLFkfr
ij 'kkfey gSaA lkbfufMu (Cyanidin) DyksjkbM esa 3 vkSj 4 inksa ij nks —OH

lewg gSa vkSj MsfYQfufMu (Delphinidin) DyksjkbM esa 3, 4 vkSj 5 inksa ij vks,pbZ
lewg gSaA
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,aFkkslk;fuu dk jax u dsoy mudh lajpuk ij fuHkZj djrk gS] cfYd èkkrq
vk;u ds lkFk tfVy gksus ij cny Hkh tkrk gSA mnkgj.k ds fy, xqykc Lora=
¼vud‚fMZusVsM½ ,aFkkslk;fuu dh mifLFkfr ds dkj.k yky gksrk gS ysfdu edbZ dk
Qwy uhyk gksrk gS D;ksafd ;gka ,d Qsfjd ;k ,Y;wehfu;e tfVy ds :i esa ekStwn
gSA

1- vehuks vEy dks mnkgj.k ns dj ifjHkkf"kr djsaA

2- vehuks vEy dk D;k foU;kl gksrk gS\

3- isIVkbM~l D;k gS\

4- izksVhu dks ifjHkkf"kr djsaA

5- izksVhu dh lajpuk crk;sA

6- ukfHkdh; vEy D;k gS\ bldh [kkst fdl us dh Fkh\

7- D;k gksrk gS tc lQsn izdk'k fdlh inkFkZ ij iM+rk gS\

8- vEy jad D;k gS\

1- 
H2N.CH2.COOH vehuks,lsfVd vEy ¼Xykbflu½
CH3CH(NH2)COOH -vehuksçksfi;ksfud vEy

;k 2&vehuksçksikuksbd vEy ¼,yfuu½
C6H5.CH2.CH(NH2)COOH -vehuks--Qsukby çksfi;ksfud vEy

¼Qsukby ,sysfuu½
-

H2N.CH2.CH2.COOH -vehuksçksfi;ksfud vEy ;k 3&vehuksçksikuksbd
vEy

CH3.CH(NH2).CH2COOH -vehuksC;wfVªd vEy ;k 3&vehukscqVkuksbd
vEy

-

NH2.CH2.CH2.CH2COOH -vehuksC;wfVªd vEy ;k 4&vehukscqVkuksbd
vEy
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2- çksVhu ds vEy ;k ,atkbeSfVd tyh; fo'ys"k.k }kjk çkIr vehuks vEy
Xykblhu dks NksM+dj lHkh oSdfYid :i ls lfØ; gSaA ,slk blfy, gS
D;ksafd Xykbflu dks NksM+dj muesa ls gj ,d esa ,d fpjky dsaæ (Chiral

Centre) gSA f=foe&jlk;u vè;;uksa ls irk pyk gS fd LokHkkfod :i ls
gksus okys vehuks vEy esa ls çR;sd esa &dkcZu ijek.kq ds ckjs esa leku
d‚fUQxjs'ku gS vkSj ;g L ¼&½& fXyljkfYMgkbM tSlk fn[krk gSA

3- çksVhuksa ds gkbMªksfyfll ls çkIr -vehuks vEy esa ,d vehuks rFkk
dkcksZfd~ly lewg gksrk gSA vr% ;g fu"d"kZ fudkyuk rdZlaxr Fkk fd ;s nks
vfeuksa lewgksa ds chp lgyXurk ds :i esa vkil esa tqM+s gksrs gSa] gkbMªksykbt
ugha gksrs vkSj dkcksZfDly lewgksa ds chp ,d Ñf=e caèk tyh; ekè;e esa
vR;fèkd vfLFkj gks tkrk gSA

4- çksVhu lcls egRoiw.kZ jklk;fud inkFkZ gksrs gSa tks thou ds fodkl vkSj
j[kj[kko ds fy, vko';d gksrs gSaA blfy, ;s i'kq vkgkj dk ,d vfuok;Z
fgLlk gSaA i'kq çksVhu vkgkj ds fcuk vfèkd le; rd thfor ugha jg ldrk
;|fi olk vkSj vehuks vEy] U;wfDyd vEyksa vkSj flaFksfVd Mkbt ds fcuk
og Lo;a&funsZ'kkRed lkexzh 153 dkcksZgkbMªsV dk mYys[k djrk gSA blh
dkj.k 1839 esa eYMsj (Mulder) dks çksVhu ¼xzhd% çksfVvkst ¾ çFke½ dgk
tkrk gSA çksVhu lHkh i'kq vkSj ikSèks dksf'kdkvksa ds çksVksIykTe esa gksrs gSaA

5- çksVhu ukbVªkstu ds vykok dkcZu] gkbMªkstu] v‚Dlhtu] lYQj vkSj
QkLQksjl ;qä tfVy ukbVªkstu ;qä dkcZfud ;kSfxd gksrs gSaA dqN çksVhuksa
esa gykstu vkSj èkkrq,a Hkh gksrh gSa ,d çksVhu dh lajpuk lzksr ds vuqlkj fHkUu
gksrh gS ysfdu,d vuqeku bl çdkj gks ldrk gS dkcZu 50&55 çfr'kr%
gkbMªkstu 6&7-5 çfr'kr% ukbVªkstu 15&17 çfr'kr% v‚Dlhtu 21&24
çfr'kr% lYQj 0-2&2-2 çfr'kr% vkSj Q‚LQksjl 0-1&1 çfr'krA

6- U;wfDy;ksçksVhu] tks thfor thoksa esa gksrs gSa] gkbMªksfyfll ij ,d çksVhu
cukrs gSa vkSj ,d Ñf=elewg ftls U;wfDyd ;k ukfHkdh; vEy dgk tkrk
gSA

7- tc lQsn çdk'k fdlh inkFkZ ij iM+rk gS rks ;g (i) iwjh rjg ls ijkofrZr
gks ldrk gS & bl ekeys esa inkFkZ lQsn fn[kkbZ nsxk; (ii) iwjh rjg ls
vo'kksf"kr & inkFkZ dkyk fn[kkbZ nsxk( vkSj (iii) vkaf'kd :i ls vo'kksf"kr
vkSj vkaf'kd :i ls ijkofrZr & inkFkZ esa çdk'k dk jax çfrfcafcr gksxkA

8-  vEy jatd& os lYQksfud vEy vkSj ukbVªksQsuksYl ds lksfM;e yo.k gSa
vkSj ,d vEyh; Luku ls ykxw gksrs gSaA diM+s ds ewy lewgksa ds lkFk jatd
ds èkzqoh; vEyh; lewgksa dh ikjLifjd fØ;k ds dkj.k lhèks vEy jatd]
jatd Åu vkSj js'keA mnkgj.k ds fy, ekfVZ;l ihyk ¼2]4&MkbukbZVªksusQSFkksy½
,d vEy jatd gS tks Åu vkSj js'ke dks lhèks jax nsrk gSA
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 vehuks vey vehuks çfrLFkkfir vEy gksrs gSa ftuesa vehuks (—NH2) vkSj
dkcksZfDly (—COOH) lewg ¼vksa½ nksuksa gksrs gSaA muds vkbZ;wih,lh uke
,Ydksfud vEy ds vYdkby d.k J̀a[kyk ij vjch vad }kjk vehuks lewg
dh fLFkfr dk ladsr djds çkIr fd, tkrs gSa( dkcksZfDtfyd dkcZu dks la[;k
1 fu;qä djuk dsoy ,d vehuks vkSj dkcksZfDly lewg okys ljy vehuks
vEy dks -, - vkSj - vkSj -vkfn ds :i esa oxhZÑr fd;k tk ldrk
gS]

 çksVhu ds vEy ;k ,atkbeSfVd tyh; fo'ys"k.k }kjk çkIr vehuks vEy
Xykblhu dks NksM+dj lHkh oSdfYid :i ls lfØ; gSaA ,slk blfy, gS
D;ksafd Xykbflu dks NksM+dj muesa ls gj ,d esa ,d fpjky dsaæ gSA
f=foe&jlk;u vè;;uksa ls irk pyk gS fd LokHkkfod :i ls gksus okys
vehuks vEy esa ls çR;sd esa &dkcZu ijek.kq ds ckjs esa leku d‚fUQxjs'ku
gS vkSj ;g L ¼&½& fXyljkfYMgkbM tSlk fn[krk gSA

 vehuks vEy fØLVyh; Bksl inkFkZ gksrs gSa ftuesa dkQh mPp xyukad vkSj
?kuRo gksrk gSA

 çksVhuksa ds gkbMªksfyfll ls çkIr -vehuks vEy esa ,d vehuks rFkk
dkcksZfd~ly lewg gksrk gSA vr% ;g fu"d"kZ fudkyuk rdZlaxr Fkk fd ;s nks
vfeuksa lewgksa ds chp lgyXurk ds :i esa vkil esa tqM+s gksrs gSa] gkbMªksykbt
ugha gksrs vkSj dkcksZfDly lewgksa ds chp ,d Ñf=e caèk tyh; ekè;e esa
vR;fèkd vfLFkj gks tkrk gSA

 fQ'kj us 1902 esa lq>ko fn;k Fkk fd çksVhu esa ekStwn vehuks vEy] jSf[kd
lacaèk ds ekè;e ls jSf[kd :i ls tqM+rs gSaA bl fl)kar dk mi;ksx
i‚yhisIVkbM dks la'ys"k.k djus ds fy, vH;kl esa fd;k tk ldrk gS ysfdu
O;kogkfjd :i ls bls laHko cukus ds fy, dqN lkekU; fn'kkfunsZ'kksa dk
ikyu fd;k tkuk FkkA

 igys vehuks vEy ds vo'ks"kksa ds csatkby ,LVj dks MkbDyksgsfDly dkcksZfMekbM
dh mifLFkfr esa nwljs vehuks vEy ds Vh Vh (t)&C;wVk;yksuh dkcksZfuy
O;qRiUu ds lkFk ;qfXer fd;k x;k gS vkSj vkxs ;qXeu ds fy, iqu% mRiUu
djus okys fMuksIVkbM ds vehuks lewg dks 'kkfey fd;k x;k gSA okafNr
isIVkbM çkIr gksus rd pØ dks vU; vehuks vEy esa nksgjk;k tkrk gSA var
esa ,LVj caèks gq, jky dks VªkbYQwjks,slsfVd vEy esa gkbMªkstu czksekbM dk
mi;ksx djds foHkkftr fd;k tkrk gSA

 çksVhu lcls egRoiw.kZ jklk;fud inkFkZ gksrs gSa tks thou ds fodkl vkSj
j[kj[kko ds fy, vko';d gksrs gSaA blfy, ;s i'kq vkgkj dk ,d vfuok;Z
fgLlk gSaA i'kq çksVhu vkgkj ds fcuk vfèkd le; rd thfor ugha jg ldrk
;|fi olk vkSj vehuks vEy] U;wfDyd vEyksa vkSj flaFksfVd Mkbt ds fcuk
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og Lo;a&funsZ'kkRed lkexzh 153 dkcksZgkbMªsV dk mYys[k djrk gSA blh
dkj.k 1839 esa eYMsj (Mulder) dks çksVhu ¼xzhd% çksfVvkst ¾ çFke½ dgk
tkrk gSA çksVhu lHkh i'kq vkSj ikSèks dksf'kdkvksa ds çksVksIykTe esa gksrs gSaA

 çksVhu ukbVªkstu ds vykok dkcZu] gkbMªkstu] v‚Dlhtu] lYQj vkSj
QkLQksjl ;qä tfVy ukbVªkstu ;qä dkcZfud ;kSfxd gksrs gSaA dqN çksVhuksa
esa gykstu vkSj èkkrq,a Hkh gksrh gSa ,d çksVhu dh lajpuk lzksr ds vuqlkj fHkUu
gksrh gS ysfdu,d vuqeku bl çdkj gks ldrk gS dkcZu 50&55 çfr'kr%
gkbMªkstu 6&7-5 çfr'kr% ukbVªkstu 15&17 çfr'kr% v‚Dlhtu 21&24
çfr'kr% lYQj 0-2&2-2 çfr'kr% vkSj Q‚LQksjl 0-1&1 çfr'krA

 çksVhu dks dbZ vuqfpr rjhds ls oxhZÑr fd;k x;k gSA mudh foy;u'khyrk
vkSj HkkSfrd xq.kksa ds vuqlkj mUgsa oxhZÑr fd;k x;k gS% (a) lkèkkj.k çksVhu]
(b) la;qfXer çksVhu] vkSj (c)  O;qRiUu çksVhuA

 U;wfDy;ksçksVhu] tks thfor thoksa esa gksrs gSa] gkbMªksfyfll ij ,d çksVhu
cukrs gSa vkSj ,d Ñf=elewg ftls U;wfDyd ;k ukfHkdh; vEy dgk tkrk
gSA

 U;wfDyd vEy dh [kkst lcls igys fLol ÝsMfjd felspj (Friedrich

Miescher) ¼1844&1895½ us dh Fkh] ftUgksaus eokn ls ,d ,slh lkexzh dks
vyx&Fkyx dj fn;k] ftlesa dkQh gn rd ukfHkd Fkk ftls mUgksaus
^U;wfDyVwu* dgk FkkA mUgksaus ik;k fd blesa Q‚LQsV dk vis{kkÑr cM+k
vuqikr Fkk vkSj xq.k esa vEy Fkk vkSj mUgksaus ;g Hkh ns[kk fd ;g {kkj esa
?kqyu'khy gS ysfdu vEy esa vo{ksfir gSA

 U;wfDy;ksVkbM~l ds lkoèkku gkbMªksfyfll] mRiknksa esa ls ,d ds :i esa
jkbckst eksuksQ‚LQsV~l dk mRiknu djrk gSA blls irk pyrk gS fd
U;wfDy;ksVkbM~l esa Q‚LQksfjd vEy 'kdZjk ls tqM+k gqvk gSA layXu fcUnq ;k
fLFkfr jkbckst v.kq esa 2, 3 ;k 5 vkSj MhvkWDlh&jkbckst v.kq esa 3 ;k 5
gks ldrh gSA

 okVlu vkSj fØd ds vuqlkj çfrÑfr ds fy, DNA esa vkèkkj;qXe ds chp
gkbMªkstu caèk VwV tkrs gSa vkSj ,atkbeSfVd fØ;k ,d Nksj ij DNA J̀a[kyk
dks [kksy nsrh gS ftlds ifj.kkeLo:i nks vyx&vyx J`a[kyk,a curh gSaA

 fo|qr pqEcdh; fofdj.kksa ds iwjs LisDVªe ls ckgj] ekuo vk¡[k fofdj.kksa ds
çfr laosnu'khy gS tks 400 ls 800 mµ  (4000 to 8000 Å; 1 Å = 10–8 cm)

ds chp ,d rjax nSè;Z gSA bl {ks= dks vkerkSj ij LisDVªe ds n`'; {ks  ds
:i esa tkuk tkrk gSA

 Øksekstsu esa ØkseksQksj dh la[;k esa of̀) ds lkFk jax dh rhozrk c<+ tkrh gSA
bl çHkko dks fo'ks"k :i ls fpfàr fd;k tkrk gS ;fn Øksekstsal la;qfXer
gksrk gSA bl çdkj ,d ckj >C ==C<  ØkseksQksj dk mRiknu djus ds fy,
i;kZIr ugha gS] ysfdu ;fn muesa ls dqN la;qXeu jax esa mifLFkr gS] mnkgj.k
ds fy,] ,fFkyhu] cqVkMkbZu vkfn]jax esa fodflr gks ldrs gSa ysfdu iksyhu
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3 6 3CH (CH==CH) CH and 3 12 3CH (CH==CH) CH  ihyk vkSj yky jax esa Øe'k%
gksrk gSA

 jaxksa çkÑfrd ;k flaFksfVd jaxhu dkcZfud ;kSfxd gksrs gSa ftuesa diM+k js'ks
tSls vU; inkFkksaZ dks muds jax çnku djus dk xq.k gksrk gSA gkyk¡fd gj
jaxhu ;kSfxd dks jatd ugha dgk tk ldrk gSA

  vehuks vey vehuks çfrLFkkfir vEy gksrs gSa ftuesa vehuks
(—NH2) vkSj dkcksZfDly (—COOH) lewg gksrs gSaA muds vkbZ;wih,lh
uke ,Ydksfud vEy ds vYdkby d.k J̀a[kyk ij vjch vad }kjk vehuks
lewg dh fLFkfr dk ladsr djds çkIr fd, tkrs gSa( dkcksZfDtfyd dkcZu
la[;k dks dsoy ,d vehuks vkSj dkcksZfDly lewg okys ljy vehuks vEy dks
-, - vkSj - vkSj - vkfn ds :i esa oxhZÑr fd;k tk ldrk gSA

  çksVhu lcls egRoiw.kZ jklk;fud inkFkZ gksrs gSa tks thou ds fodkl
vkSj j[kj[kko ds fy, vko';d gksrs gSaA çksVhu ukbVªkstu ds vykok dkcZu]
gkbMªkstu] v‚Dlhtu] lYQj vkSj QkLQksjl ;qä tfVy ukbVªkstu ;qä
dkcZfud ;kSfxd gksrs gSaA

  ukfHkdh; vEyU;wfDy;ksçksVhu] tks thfor thoksa esa gksrs gSa]
gkbMªksfyfll ij ,d çksVhu cukrs gSa vkSj ,d Ñf=elewg ftls ukfHkdh; ;k
U;wfDyd vEy dgk tkrk gSSaA

  vEy jatd lYQksfud vEy vkSj ukbVªksQsuksYl ds lksfM;e
yo.k gSa] mnkgj.k ds fy, ekfVZ;l ihyk ¼2]4 fMfuVªksuQSFkksy½ ,d vEy
jatd gS tks Åu vkSj js'ke dks lhèks jax nsrk gSA

  ewy jatd ewy lewgksa okys jax vkèkkjksa ds gkbMªksDyksjkbM ;k
tLrk DyksjkbM yo.k gSaA muds ikl lksfM;e lYQ‚usV lewg Hkh gSa tks mUgsa
ikuh esa ?kqyu'khyrk çnku djrs gSaA bl oxZ ds mnkgj.k gSa& yky&cSaxuh]
gjk bR;kfnA

1- vfeuks vEy dk oxhZdj.k vkSj ukedj.k dSls fd;k tkrk gS\

2- isIVkbM~l D;k gSa\

3- çksVhu dks mnkgj.k nsdj ifjHkkf"kr djsaA

4- ukfHkdh; vEy dh O;k[;k mnkgj.k nsdj djsaA

5- jax vkSj Ñf=e jaxksa dk fu;e D;k gSa\ mnkgj.k nsdj ifjHkkf"kr djsaA
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6- jatd D;k gSa\

7- jatd dk oxhZdj.k dSls fd;k tkrk gS\

1- vfeuks vEy D;k gSa\ vfeuks vEy dk oxhZdj.k vkSj ukedj.k dSls fd;k

tkrk gS\ mi;qä mnkgj.k nsdj O;k[;k djsaA

2- vfeuks vEy ds la'ys"k.k fofèk;ksa dh O;k[;k mi;qä mnkgj.k nsdj djsaA

3- isIVkbM~l D;k gSa\ isIVkbM~l dh O;k[;k mnkgj.k nsdj djsaA bUgsa cukus dh

fofèk dk fooj.k vkSj jklk;fud çfrfØ;k,a nsA

4- i‚fyisIVkbM dh lajpuk  vkSj fo'ys"k.k fofèk;ksa dh O;k[;k mi;qä mnkgj.k

nsdj djsaA

5- çksVhu dh O;k[;k mnkgj.k nsdj djsa vkSj jklk;fud çfrfØ;k,a nsA

6- çksVhu dh lajpuk vkSj oxhZdj.k dh O;k[;k mi;qä mnkgj.k nsdj djsaA

7- ukfHkdh; vEy dh O;k[;k mnkgj.k nsdj djsa vkSj jklk;fud çfrfØ;k,a nsA

8- U;wfDy;ksVkbM dh lajpuk dks mnkgj.k nsdj ifjHkkf"kr djsaA

9- Mhv‚DlhjkbcksU;wfDyd ,flM ¼Mh,u, (DNA)½ vkSj jkbcksU;wfDyd ,flM

¼vkj,u, (RNA)½ dh lajpuk dks mnkgj.k nsdj ifjHkkf"kr djsaA

10- jax vkSj Ñf=e jaxksa ds fu;eksa dh O;k[;k mnkgj.k nsdj djsaA bUgsa cukus dh

fofèk dk fooj.k vkSj jklk;fud çfrfØ;k,a nsA

11- jatd D;k gSa\ jatd dk oxhZdj.k vkSj jklk;fud çfrfØ;k, mi;qä

mnkgj.k nsdj djsaA
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5-0 ifjp;
5-1 mÌs';
5-2 fo"kepØh; ;kSfxdksa dk ifjp;
5-3 ikap&lnL;h; la?kfur fo"kepØh; ;kSfxd
5-4 Ng&lnL;h; la?kfur fo"kepØh; ;kSfxd
5-5 viuh izxfr tkafp, iz'uksa ds mÙkj
5-6 lkajk'k
5-7 eq[; 'kCnkoyh
5-8 Lo&ewY;kadu ç'u ,oa vH;kl
5-9 lgk;d ikB~; lkexzh

fo"kepØh; (Heterocyclic) ;kSfxd ;k oy; lajpuk ,d pØh; ;kSfxd gS ftlesa
blds oy; ds lnL;ksa ds :i esa de ls de nks vyx&vyx rRoksa ds ijek.kq gksrs
gSaA fo"kepØh; ;k gsVªkslkbfDyd jlk;u bu gsVªkslkbdy ds la'ys"k.k] xq.kksa vkSj
vuqç;ksxksa dh O;k[;k djus okys dkcZfud jlk;u foKku dh 'kk[kk gSA

;|fi gsVªkslk;fDyd jklk;fud ;kSfxd] vdkcZfud ;kSfxd ;k dkcZfud
;kSfxd gks ldrs gSa] vf/kdka'k esa de ls de ,d dkcZu gksrk gSA IUPAC

gsVªkslkbfDyd ;kSfxdksa ds ukedj.k ds fy, gaV~t&foMeSu (Hantzsch-Widman)
ukedj.k ij vk/kkfjr gSA gsVªkslkbfDyd ;kSfxdksa dks muds bysDVª‚fud lajpuk ds
vk/kkj ij mi;ksxh :i ls oxhZ—r fd;k tk ldrk gSA

oy; lnL; ds :i esa dkcZu ds vykok de ls de ,d ijek.kq ;qDr pØh;
;kSfxdksa dks fo"kepØh; ;kSfxdksa ds :i esa tkuk tkrk gSA gkykafd nks ;k nks ls
vfèkd lgla;kstd ca/k cukus esa l{ke dksbZ Hkh ijek.kq ,d oy; dk lnL; gks
ldrk gS ysfdu vHkh rd lcls vf/kd ik, tkus okys gsVªkslkbfDyd ;kSfxdksa esa gsVªks
ijek.kqvksa ds :i esa dsoy ukbVªkstu] v‚Dlhtu vkSj lYQj ¼xa/kd½ gksrs gSaA

fo"kepØh; oy; i)fr tSls] ,DlksDlkbM] & ;k &ySDVksu vkfn dks
muds oy; i)fr dh lkis{k vfLFkjrk vkSj lqxaf/kr xq.k dh deh ds dkj.k
fo”kepØh; ;kSfxdksa ds :i esa ugha ekuk tkrk gSA ,d dkcZu ds LFkku ij oy; esa
fo"ke ijek.kq dk ifjp;] laca/k dks egRoiw.kZ :i ls ifjorZu ugha gksrk gSA blfy,
lcls fLFkj fo"kepØh; ;kSfxd ikap ;k Ng lnL;h; oy; gksrs gSa ¼cs;j dk LVªsu
fl)kar ns[ksa½A bl çdkj fo"kepØh; ;kSfxdksa dks mu ;kSfxdksa ds :i esa Hkh ifjHkkf"kr
fd;k tk ldrk gS ftuesa ik¡p ;k N% lnL;h; oy; gksrs gSa] de ls de ,d gsVªkss
ijek.kq dks oy; lnL; ds :i esa] tks vis{kk—r fLFkj gksrs gSa vkSj lqxaf/kr xq.k dk
n'kkZrs gSaA
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bl bdkbZ esa vki fo"kepØh; ;kSfxdksa dk ifjp;] ikap&lnL;h; la?kfur
fo"kepØh; ;kSfxd vkSj Ng&lnL;h; la?kfur fo"kepØh; ;kSfxdksa ds ckjs esa
vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 fo"kepØh; ;kSfxdksa dks ifjHkkf"kr djus esa l{ke gks ik,axs(

 ikap&lnL;h; la?kfur fo"kepØh; ;kSfxdksa dh O;k[;k dj ik,axs(

 Ng&lnL;h; la?kfur fo"kepØh; ;kSfxdksa dk o.kZu dj ik,axsA

 

oy; lnL; ds :i esa dkcZu ds vykok de ls de ,d ijek.kq ;qä pØh;
;kSfxdksa dks fo"kepØh; ;kSfxdksa ds :i esa tkuk tkrk gSA gkykafd nks ;k nks ls
vfèkd lgla;kstd ca/k cukus esa l{ke dksbZ Hkh ijek.kq ,d oy; dk lnL; gks
ldrk gS ysfdu vHkh rd lcls vf/kd ik, tkus okys gsVªkslkbfDyd ;kSfxdksa esa
gsVªks ijek.kqvksa ds :i esa dsoy ukbVªkstu] v‚Dlhtu vkSj lYQj ¼xa/kd½ gksrs gSaA

fo"kepØh; oy; i)fr tSls] bikDlkbM] & ;k &ySDVksu vkfn dks
muds oy; i)fr dh lkis{k vfLFkjrk vkSj lqxaf/kr xq.k dh deh ds dkj.k
fo"kepØh; ;kSfxdksa ds :i esa ugha ekuk tkrk gSA ,d dkcZu ds LFkku ij oy; esa
fo"ke ijek.kq dk ifjp;] ruko laca/k dks egRoiw.kZ :i ls ifjorZu ugha gksrk gSA
blfy, lcls fLFkj fo"kepØh; ;kSfxd ikap ;k Ng lnL;h; oy; gksrs gSa ¼cs;j
dk LVªsu fl)kar ns[ksa½A bl çdkj fo"kepØh; ;kSfxdksa dks mu ;kSfxdksa ds :i esa
Hkh ifjHkkf"kr fd;k tk ldrk gS ftuesa ik¡p ;k N% lnL;h; oy; gksrs gSa] de ls
de ,d gSVªks ijek.kq dks oy; lnL; ds :i esa] tks vis{kk—r fLFkj gksrs gSa vkSj
lqxaf/kr xq.k dk n'kkZrs gSaA

fo"kepØh; ;kSfxdksa dks rhu eq[; Jsf.k;ksa esa foHkkftr fd;k tk ldrk gS%

& budks ,d vfu;af=r bysDVª‚u ;qXe ds lkFk gSVªks
ijek.kq }kjk C = C ds çfrLFkkiu }kjk csathu ls çkIr ekuk tk ldrk gSA os vkxs
esa foHkkftr fd;k tk ldrk gS%

¼ i ½  bldk ljy mnkgj.k ¶;wjku]
Fkk;ksQhu vkSj ikbjjksy gSa ftuesa Øe'k% O ] S  vkSj N  'kkfey gSa] tks gSVªks
ijek.kqvksa ds :i esa gksrs gSaA
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¼ ii ½ ,d ls vf/kd fo"ke ijek.kq okys ;kSfxd & nks fo"ke ijek.kq ikbjktksy]
behMktksy ;k Fkk;kstksy] v‚Dlktksy vkfn esa fHkUu gks ldrs gSaA

 ,d vkblksbysDVªksfud fo"ke ijek.kq }kjk csathu
ds dkcZu ds çfrLFkkiu dks Ng&lnL;h; fo"kepØh; mRiUu djus okyk ekuk tk
ldrk gSA

os Hkh nks çdkj ds gks ldrs gSa%

¼ i ½ dsoy ,d fo"ke ijek.kq tSls fd ikbfjMhu] ikbju] Fkk;ksikbZjku vkfn gksrs gSA

¼ ii ½ ,d ls vf/kd fo"ke ijek.kq] ikbjhfeMhu] ikbjkftu] ikbjhMkthu vkfn ds
;kSfxd gksrs gSA

& buesa nks ;k vf/kd tqM+s gq, oy; 'kkfey gks ldrs gSa]
tks vkaf'kd :i ls dkcksZ pØh; vkSj vkaf'kd :i ls fo"kepØh;] tSls] baMksy]
fDouksyhu] dkckZtksy vkfn gks ldrs gSa ;k iwjh rjg ls fo"kepØh;] tSls] I;wjhu]
ifVZMhu vkfn gks ldrs gSaA

,d gkfy;k oxhZdj.k muds xq.kksa ij vk/kkfjr gS vkSj mUgsa&

i  fo"keiSjkfQUl vFkkZr] iSjkfQu ds leku] fo"kepØh; ;kSfxd esa foHkkftr

fd;k x;k gS] tSls]THF ¼VsVªkgkbMª‚Qqjku½] ikbjjksfyMhu] ikbisfjMhu vkSj

ii  fo"ke,jkWesfVDl] tSls fo"kepØh;ksa lqxaf/kr ;kSfxdksa esa foHkkftr fd;k x;k gS

tSls] ikbjjksy] Fkk;ksQhu] ¶;wju] ikbfjfMu] bUMksy vkfn tSlh yxrs gSaA

ukedj.k



fo"kepØh; ¼gSVªkslk;fDyd½
;kSfxd

270 Lo&vf/kxe
ikB~; lkexzh

oxhZdj.k ds rgr dqN fo"kepØh; dh lajpuk vkSj ukeksa ij ppkZ dh xbZ gSA
;gka rd fd IUPAC  ç.kkyh us buesa ls vf/kdka'k dks rqPN ukeksa ds :i esa Lohdkj
fd;k gSA gkyk¡fd fo"kepØh; dk O;ofLFkr IUPAC  uke fuEufyf[kr milxksaZ vkSj
çR;;ksa ds la;kstu ls çkIr gksrk gS%

ofj"Brk ds 
vkns'k 

milxksaZ çR;; 

1-  Oxa  vkWDlhtu ds fy,  ole  5&lnL;h; oy; 

2-  thia  xa/k ds fy,  ine  6&lnL;h; oy; 

3-  aza  ukbVªkstu ds fy,  epine  7&lnL;h; oy; 

4-  phospha  QkLQksjl ds fy,   

5-  bora  cksjkWu ds fy,   

 
milxksaZ vkSj çR;;ksa ds la;kstu ds le; milxksaZ ds VfeZuy ' 'a  dks vkerkSj

ij gVk fn;k tkrk gSA ;fn ,d ls vf/kd fo"ke ijek.kq mifLFkr gSa] rks milxksaZ dks
ofj"Brk ds Øe vFkkZr~ v‚Dlk (oxa)& igys] fQj Fkk;k (Thia)& vkfn esa j[kk tkrk
gSA

oy; dh fLFkfr dks la[;k lwpd fpàksa ¼;k xzhd v{kjksa½ }kjk fufnZ"V fd;k
tkrk gSA lk/kkj.k fo"kepØh;ksa ftlesa ,d fo"ke ijek.kq gksrk gS] dks bl rjg ls
fxuk tkrk gS fd fo"ke ijek.kq dks vad 1 ¼;k lcls de la[;k½ feyrk gS vkSj vadksa
dks nf{k.kkorZ fn'kk esa tkjh j[kk tkrk gSA tc ;wukuh v{kjksa dk mi;ksx fd;k tkrk
gS rks fo"ke v.kq ds vkxs dh fLFkfr dks &ds uke ls vfHkfgr ;k fufnZ"V fd;k
tkrk gS vkSj mlds ckn rFkk blh çdkj ds vU; v{kjksa dk ç;ksx fd;k tkrk
gSA mnkgj.k ds fy,%

dqN la?kfur fo"kepØh;ksa esa & fo"ke ijek.kq dks nh xbZ la[;k ;kSfxdksa ds
çdkj ij fuHkZj djrh gSA bl çdkj vkblksfDouksyhu ' 'N  dks lcls de la[;k ugha
feyrh gSA

;fn nks ;k vf/kd fo"ke ijek.kq ekStwn gksrs gSa] rks la[;kadu bl rjg ls dh
tkrh gS fd ofj"Brk esa lcls vf/kd ijek.kq lcls de la[;k çkIr djrs gSa ;kuhO
ij S  çkFkfedrk@ iwoZrk vkSj  N  ij S  iwoZrk ysrk gS( vkSj vU; fo"ke ijek.kqvksa
dks vxys uacj feyrs gSaA bl çdkj%
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iwoZorhZ [kaM@vuqHkkx esa dqN fo"kepØh; ds uke  IUPAC dks muds rqPN ;k
lkekU; ukeksa ds lkFk dks"Bd esa fn, x, gSaA

dsoy ,d fo"ke ijek.kq okys bl lewg ds egRoiw.kZ lnL; Fkk;ksQhu] ikbjjksy vkSj
Qqjku gSaA lekU; ek=k esa dksy Vkj esa Fkk;ksQhu vkSj ikbjksys gksrk gSA Fkk;ksfQu
'ksy rsy vkSj ikbjjksy gìh ds rsy esa Hkh gksrk gSA QuZ ikbu&oqM ds vklou esa
ekStwn gSA çk—frd :i ls ik, tkus okys inkFkksaZ tSls fd] DyksjksfQy] gsfeu]
lk;uksdksckykfeu ¼foVkfeu ch 12 (B

12
)½] v‚fDlu] ,Ydy‚bM vkfn esa ikbjjksy

oy; ç.kkyh gksrk gSA

budh ukedj.k igys dh tk pqdh gSA oy; ijek.kqvksa dks la[;kvksa }kjk Øekafdr
fd;k tkrk gS ftlls fo"ke ijek.kq dks lcls de la[;k feyrh gSA oSdfYid :i
ls fo"ke ijek.kq ds fudVre dkcZu ijek.kqvksa dks  }kjk ukfer fd;k tkrk gS
& tcfd muds cxy esa &dkcZu ijek.kqvksa ds :i esaA çfrLFkkiu ds fy, nks

miyC/k inksa ¼tSls] & vkSj &½ ds dkj.k os ,d&çfrLFkkiu ij nks leko;ork
cukus esa l{ke gSaA çfrLFkkiu esa pkj çfrLFkkiuh; leko;ork dh la[;k laHko gS
;fn nks çfrLFkkiu ,d tSls vkSj Ng vyx&vyx gksaA

,d gkbMªkstu ds çfrLFkkiu ls Fkk;ksQhu] Qqjku vkSj ikbjksy ls çkIr gksus
okys d.k dks Øe'k% fFk,ukby&] ¶;wjkby& vkSj ikbjh,y& ds :i esa tkuk tkrk
gSA çfrLFkkfir gkbMªkstu dh fLFkfr dkcZu ijek.kq dh la[;k ls bafxr dh tkrh gS
tSls 2&fFk,ukby& ;k 3&fFk,ukby vkfnA

,Ydkby O;qRiUu ls çkIr gksus okys laxr d.k dks fFk,ukby&] QqjQqjkby&
vkSj ikbjksykby& d.k ds :i esa tkuk tkrk gSA

ikap lnL;h; fo"kepØh; ;k muds O;qRifÙk;ksa dks 1]4&Mkbdkjcksuhy ;kSfxdksa dh
çfrfØ;kvksa }kjk fo"ke ijek.kq ds ,d mi;qä lzksr ds lkFk la'ysf"kr fd;k tk
ldrk gSA lkekU; la'ys"k.k uhps fn;k x;k gS:
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çfrfØ;k ds ra=] ,d mnkgj.k ds :i esa Fkk;ksQhu O;qRiUu ds xBu dks ysrs
gq,] uhps ds :i esa fpf=r fd;k tk ldrk gS:

Li"V :i ls blesa lYQj ¼I½] bZukWyhdj.k ¼II½] blds vykok ¼III½ }kjk
pØokrhdj.k vkSj var esa ikuh ds v.kq ¼IV½ ds mUewyu }kjk v‚Dlhtu dk
çfrLFkkiu 'kkfey gSA

1- os jaxghu rjy gSa ¶;wju] FkkvksQsu vkSj ikbjjksy ds DoFkukad fcanq Øe'k% 32 fMxzh
lsfYl;l] 84 fMxzh lsfYl;l vkSj 129 fMxzh lsfYl;l gSaA ikbjjksy dk vis{kk—r
vf/kd DoFku laHkor: varjvk.kfod gkbMªkstu ca/k ls tqM+us ds dkj.k gksrk gSA

2- lqxaf/kr pfj= : csathu dh rjg os lqxaf/kr xq.kksa dk çn'kZu djrs gSa vkSj vuqukn
fLFkj gksrs gSaA gkykafd mudh vuqukn ÅtkZ csathu dh ÅtkZ ls dkQh de gksrh gS
vkSj Fkk;ksQhu > ikbjjksy > ¶;qjku ds Øe esa deh vk tkrh gS] csathu ds foijhr]
fo"kepØh;ksa ds lanHkZ esa f}/kzqoh; lajpuk,a egRoiw.kZ ;ksxnku nsus okyh lajpuk,a gSaA

vuqukn fLFkj gSVªkslk;fDyd ;kSfxd

çR;sd oy; ijek.kq 2sp  ladj.k dh fLFkfr esa gS vkSj oy; leryh gSA dqy

Ng  bysDVªkuksa esa nks  vkSj ,d vdsyk tksM+k foy{k.krk ds fy, miyC/k gS vkSj
blfy, os lqxaf/kr pfj= dks çnf'kZr djrs gSaA csathu dh rjg] ç{kkfyr  v‚fcZVYl
oy; ds lrg ds uhps vkSj Åij bysDVª‚uksa dk ,d ckny cukrs gSaA mudh çfrfØ;k
ij lqxaf/kr pfj= dk çHkko ;g gS fd%
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(i) os gkbMªkstuhdj.k tSls vfrfjä çfrfØ;kvksa ds fy, çfrjks/kh gSaA

(i) mudh egRoiw.kZ çfrfØ;k,a dkcZu ij bysDVªksfQfyd çfrLFkkiu çfrfØ;k,a
gSaA

3- vfHkfØ;k'khyrk % ikap lnL;h; fo"kepØh; dh rqyuk mudh vfHkfØ;k'khyrk esa
bZuksYl ls dh tk ldrh gSA mudh bysDVªksfQfyd çfrLFkkiu çfrfØ;k,a fQuksy
¼[kq'kcwnkj bZuksy½ dh rqyuk esa lcls vf/kd fudV gks ldrh gSaA

oS|qrd.klapyu ds çfr vfHkfØ;k dks uhps la{ksi esa çLrqr fd;k tk ldrk gS:

¼i½ os csathu dh rqyuk esa vf/kd çfrfØ;k'khy gksrs gSa] Fkk;ksQhu csathu dh
rqyuk esa 1000 xquk vf/kd çfrfØ;k'khy gksrs gSa] fQjku esa vHkh Hkh vf/kd çfrfØ;k
gksrh gS vkSj lcls vf/kd çfrfØ;k'khy gksus ds fy, ikbjjksy çfrfØ;kRedrk esa
fQuksy ds leku gksrk gSA

mudh çfrfØ;k dk c<+rk Øe gS:

< < <

¶;qjku ikbjjksy dh rqyuk esa de çfrfØ;k'khy gS D;ksafd v‚Dlhtu
ukbVªkstu dh rqyuk esa vklkuh ls de ldkjkRed vkos'k dks lek;ksftr djrk gSA
Fkk;ksfQu] Qqjku dh rqyuk esa de çfrfØ;k'khy gksrk gS D;ksafd lYQj dk +M

çHkko v‚Dlhtu dh rqyuk esa NksVk gksrk gSA bu oy; ç.kkfy;ksa dh vf/kd
vfHkfØ;k'khyrk ds dkj.k vf/kdka'k çfrLFkkiu vfHkfØ;k,a lekU; ifjfLFkfr;ksa esa
dh tkrh gSaA

¼ii½ oS|qrd.k lapyu ¼fo|qrfQfyd½ çfrLFkkiu &;k  &fLFkfr esa gks
ldrk gS ijarq &çfrLFkkiu dks çkFkfedrk nh tkrh gSA ;g e/;orhZ dkcksZds'ku

çfrLFkkiu ¼3 ;ksxnku lajpukvksa½ ds nkSjku xfBr e/;orhZ dkcksZds'ku ds
vfèkd ls vf/kd fLFkjhdj.k ds dkj.k gksrk gS] tks fd e/;orhZ  çfrLFkkiu
¼dsoy 2 ;ksxnku lajpuk½ esa xfBr e/;orhZ dkcksZds'ku dh rqyuk esa gksrk gSA

&çfrLFkkiu ;k ¼2& ;k 5&½ çfrLFkkiu ds fy;s :

vuqukn fLFkj dkcksZds'ku
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&çfrLFkkiu ;k ¼3& ;k 4&½ çfrLFkkiu ds fy,:

vuqukn fLFkj dkcksZds'ku

¼Z] (O] S) ;k NH gks ldrk gS½A ;fn LFkku 2& vkSj 5& fjä ugha gSa] rks
çfrLFkkiu &3 esa ços'k dj ldrk gSA

¼iii½ fofHkUu çfrLFkkiu oS|qrd.k lapyu vkØe.k dh nj vkSj fLFkfr dks
çHkkfor djrs gSa:

¼a½ bysDVª‚u&çnku lewg] mnkgj.k 2NH ] 2NR ] &OH ] OR  vkfn]

çfrfØ;k'khyrk dks bl gn rd c<+krs gSa fd ifj.kkeh ;kSfxd vR;f/kd
vfLFkj gksrs gSaA

¼b½ bysDVª‚u&fudklh lewg] mnkgj.k 2NO ] 3SO H ] COOR  vkfn]

çfrfØ;k'khyrk dks de djrs gSa vkSj gSVªks ijek.kq ds lkFk çfr/ofu
c<+kdj oy; dks fLFkj djrs gSaA ;gka rd fd tc bysDVª‚u okilh
¼m &funsZ'ku½ lewg layXu gksrk gS rks vkus okys çfrLFkkih dsoy 2& ;k
5&fLFkfr esa ços'k djrs gSaA

bl çdkj ;g Li"V gS fd bysDVªku okil ysus okys inkFkksaZ ls fo"kepØh;
fLFkj ugha gksrs gSa] vR;f/kd çfrfØ;k'khy gSaA ;gka rd fd Qqjku vkSj ikbjjksy
oy; e/;e çdkj ds etcwr vEy }kjk u"V gks tkrs gSaA vDlj oS|qrd.k
lapyu H  ¼vEy ls½ ds vfHkfdz;k ls cuus okyk e/;orhZ dkcksZds'ku ,d u,
oS|qrd.k lapyu ds :i esa dk;Z djrk gS vkSj vU; v.kq ij vfHkfdz;k djrk gS
ftlds ifj.kkeLo:i cgqydhdj.k vkSj tfVy mRiknksa dk fuekZ.k gksrk gSA

gkykafd vf/kdka'k oS|qrd.k lapyu çfrfØ;k,a lkekU; :i ls gYds ifjfLFkfr;ksa
esa vkxs c<+rh gSaA

4 4C H S

foDVj es;j (Victor Meyer) }kjk] 1882 esa dks;yk Vkj mRifÙk ds okf.kfT;d csathu
esa v'kq)rk ds :i esa bldh [kkst dh xbZ FkhA ;g 'ksy rsy esa Hkh gksrk gSA



fo"kepØh; ¼gSVªkslk;fDyd½
;kSfxd

Lo&vf/kxe 275

ikB~; lkexzh

 BaMs lkanz lY¶;wfjd vEy ds
lkFk dks;yk Vkj ls csathu ds tkap ij] Fkk;ksfQu csathu dh rqyuk esa vf/kd vklkuh
ls lYQkbM fd;k tkrk gSA Fkk;ksQhubylYQksfud vEy ikuh esa ?kqyu'khy gS vkSj
ikuh ds lkFk fu"d"kZ.k ij gVk fn;k tkrk gSA Fkk;ksQhubylYQksfud vEy dks
vklfor djds Hkki ls Fkk;ksQhu çkIr fd;k tkrk gSA

,d oSdfYid fof/k tyh; eD;wZwfjd ,lhVsV ds lkFk csathu dks çfrokg djus
ds fy, gS tc Fkk;ksfQu csathu esa ,flV‚DlhejD;wZ O;qRiUu v?kqyu'khy cukus ds fy,
çfrfØ;k djrk gSA gkbMªksDyksfjd vEy ds lkFk ikjk O;qRiUu vkSj blds vklou dks
vyx djus ls Fkk;ksfQu fudyrk gSA

¼i½ 400°C ij ,Y;qfeuk ds Åij ,flVkbyhu vkSj gkbMªkstu lYQkbM ds feJ.k dks
ikfjr djds] bls O;kolkf;d :i ls çkIr fd;k tk ldrk gSA

Fkk;ksfQu

¼ii½ 1946 rd] ;g 4 7P S  ¼VsVªk&QkLQksjl gsIVklqYQkbM½ ds lkFk lksfM;e 'kdZjk

dks xeZ djds O;kolkf;d :i ls çkIr fd;k x;k FkkA

 lksfM;e 'kdZjk FkkvksQhu

¼iii½ vktdy bls ,u&C;wVsu vkSj lYQj ds chp mPp rkieku çfrfØ;k }kjk
vkS|ksfxd :i ls çkIr fd;k tkrk gSA

FkkvksQsu ds leySafxdrk dks igys crk, x, lkekU; fof/k ls çkIr fd;k tk
ldrk gSA

 ;g ch-ih- 84 fMxzh lsfYl;l ij ,d csjax rjy gS] tks ikuh esa
v?kqyu'khy fdarq dkcZfud foy;u esa ?kqyu'khy gSA

 :UV  {ks= esa ;g vo'kks"k.k vf/kdre 215 vkSj 231m  fn[kkrk
gSA
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IR  LisDVªk esa ;gC H  [khspus okys lewg dks 3000&3100 1cm  {ks= esa

çnf'kZr djrk gS vkSj lqxaf/kr ç.kkyh dk lewg fo'ks"krk 1590] 1490 vkSj 1400 1cm
ds vklikl çnf'kZr djrk gSA

;g viuh vf/kdka'k jklk;fud çfrfØ;kvksa esa csathu ds leku
mYys[kuh; gSA ;g lekurk leku vk.kfod Hkkj] v.kqvksa ds leku vkdkj vkSj lHkh
leku bysDVª‚fud lajpukvksa ds fy, ftEesnkj gks ldrh gSA bldh egRoiw.kZ
çfrfØ;k,¡ uhps nh xbZ gSa:

;g VsVªkgkbMªksFkk;ksfQu ¼Fkk;ksQku ;k Fkk;ksysu½
mRçsjd :i ls de gks tkrk gSA pwafd lYQj mRçsjd fo"k ds :i esa dk;Z djrk gS
vr% vf/kd ek=k esa mRçsjd dk ç;ksx djuk pkfg,A jsuh fudsy dk mi;ksx dj
gkbMªkstu dh mRçsjd deh mls mRçsjd ds :i esa n C;wVsu cukrh gSA

VsVªkgkbMªksFkkvksQhu  FkkvksQhu n C;wVsu

& ;g csathu }kjk fn[kk, x,
oS|qrd.klapyu çfrLFkkiu çfrfØ;kvksa esa ls vf/kdka'k dk lkeuk djrk gSA
gkykafd bldh vf/kd çfrfØ;k ds dkj.k gYds fLFkfr;ksa ¼yxHkx Qhuksy ds fy,
mi;ksx dh tkus okyh fLFkfr;ksa½ dks fu;ksftr fd;k tkuk pkfg,A

tSlk fd iwoZ esa crk;k x;k gS fd LFkkukiUu lekU; rkSj ij 2 ;k 5 LFkku ij
fof'k"V :i ls ços'k djrk gSA ;fn dksbZ vksFkksZ (ortho)&] iSjk (para)& vFkok esVk
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(meta)&funsZ'ku lewg fLFkfr&2 esa mifLFkr gks rks çfrLFkkiuh; fLFkfr&5 esa ços'k
djrk gS ijarq ;fn lewg 3& ;k 4&fLFkfr ij jgrk gS rks leko;oh dk feJ.k cu
tkrk gSA

;g 2&Fkkb,ukby&fyfFk;e
nsus ds fy, C;wVkby&fyfFk;e ds lkFk çfrfØ;k djrk gS tks vkWxZukWfyfFkf;e
;kSfxdksa dh lkekU; çfrfØ;kvksa dks n'kkZrk gSA

bls lYQksDlkbM ;k lYQksu ij vkDlh—r ugha fd;k tk
ldrk D;ksafd ;g lYQksfu;e ued ¼ .cf  lYQkbM½ dk fuekZ.k ugha djrk gSA
gkbMªkstu isjksDlkbM ds lkFk çfrfØ;k ls xa/kd ds fudyus ij xa/kd dk
vkWDlhdj.k lY¶;wfjd vEy ij fd;k tkrk gSA iksVsf'k;e lYQkbM ds xBu ds
lkFk bls iksVsf'k;e }kjk fo?kfVr fd;k x;k gSA

Fkk;ksfQu dh lajpuk blds la'ys"k.k ls gksrh gSA bldh lqxfU/kr ç—fr ds fy,
vuqukn vkSj vk.kfod d{kk dh vo/kkj.kk nksuksa dk mi;ksx fd;k x;k gSA

vuqukn vo/kkj.kk % ;g fuEufyf[kr lajpuk dk vuqukn ladj (Hybrid) ekuk
tkrk gS:

bldh çfr/ofu ÅtkZ28 31 /kcal mole  gS tks eq[; ;ksxnku lajpuk,a I] III
vkSj V gSA ;g /;ku fn;k tkuk pkfg, fd lYQj ijek.kq dh vdsyh ;qXe Hkh 
bysDVª‚uksa ds lkFk çfr/ofu esa ços'k djrh gSA ,Dl&js v/;;u ls ladsr feyrk gS
fd Fkk;ksQhu esaC S C  dh oS/krk dks.k yxHkx 91° gS vkSj vis{kk ds vuqlkj
105° ugha gSA ;g eku dj Li"V fd;k tk ldrk gS fd lYQj dh 3d d{kkvksa dk
mi;ksx vuqukn esa Hkh fd;k tkrk gS vkSj mlds fy, vfrfjä ;ksxnku nsus okyh
lajpukvksa dk vuqdj.k fd;k tk ldrk gSA

. .M O  vo/kkj.kk] Fkk;ksQhu esa lHkh dkcZu ijek.kq] bu ladj (Hybrid) d{kkvksa

ds vf/kO;kiu }kjk rhu vU; ijek.kqvksa ds lkFk 2sp  ladjf.kr voLFkk vkSj caèk

esa gSaA pkj dkcZu vkSj ,d p  d{kkvksa ¼bysDVª‚uksa dh ,d ;qXe½ esa ls gj ,d ij
vladfjr p &d{kkvksa] lYQj ijek.kq ds v/kksekud :i ls vk.kfod  d{kkvksa
cukrk gS] tks oy; lery ds Åij vkSj uhps curk gS] ftlesa lHkh vko';d Ng
bysDVª‚u gksrs gSaA lqxaf/kr xq.kksa dk çn'kZu djus ds fy,A
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 Fkk;ksQsu dh . .M O  fp=

baMksQsfuu çfrfØ;k % vkblsfVu vkSj lkanz lY¶;wfjd vEy ds lkFk Fkk;ksQhu dk
vfHkfdz;k ,d uhys jax dk mRiknu djrk gSA

4 4C H O

;g Fkk;ksfQu dk v‚Dlhtu vuq:i gSA bldk ,fYMgkbM] QqjQqjy] igyh ckj
1840 esa jkbl&czku ds vklou }kjk lY¶;wfjd vEy tgka ls uke ¼ySfVu% QjQqj
¾ czku½ ds lkFk çkIr fd;k x;k FkkA nsonkj&ydM+h ds vklou }kjk Qqjku çkIr
fd;k tkrk gSA

lkekU; rjhds ds vfrfjDr igys of.kZr fuEufyf[kr rjhdksa dk mi;ksx Qqjku rS;kj
djus ds fy, fd;k tkrk gS:

1- ¶;wjkWbd vEy dk lw[kk vklou ¶;wfjd vEy nsrk gS tks Qqju mRiknu djus
ds fy, vius DoFkukad Mhdkjc‚DlhysV~l ij xeZ gksrk gSA

d‚ij ikmMj dh mifLFkfr esa fDouksfyu esa xeZ djus ls ¶;wjkWbd vEy Hkh
MhdkcksZfDlysVsM gks ldrk gSA

2- ;g Hkki esa QQqZjy ds mRçsjd vi?kVu }kjk fofufeZr gksrk gSA —f"k vif'k"V
inkFkksaZ tSls tbZ dk fNydk] eDdbZ dk jslk¼cky½] iqvky vkSj pkoy dk
fNydk¼Hkwlh½ ¼ftlesa iSaVkslsl gksrs gSa½ ds }kjk xeZ ruq gkbMªksDyksfjd vEy
dk vfHkfØ;k fd;k tkrk gSA

blh rjg dh fLFkfr ds rgr gsDlksl 5& ls gkbMªksDlhesFkkby¶;wj¶;wjy
cukrs gSaA
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3- Q‚LQksjl isaVksDlkbM ds lkFk lfdluSfYMgkbM dks xeZ djds Qqjku Hkh çkIr
fd;k tk ldrk gSA

4- Qsjku O;qRiUu dks ,flVks,lsfVd ,LVj ls fuEu çdkj ls Hkh çkIr fd;k tk
ldrk gS:

5- Qqjku ds O;qRiUu dks ikbjhMhu ¼QsfLVLV ¾ csaujh la'ys"k.k (Feist-Benary

Synthesis)½ dh mifLFkfr esa ,d keto  ,LVj ds lkFk ,d DyksjksdhVksu
la?kfur djds rS;kj fd;k tk ldrk gSA

;g . .31b p  fMxzh lsfYl;l ij jaxghu rjy gS] tks ikuh esa v?kqyu'khy fdarq
vYdksgy vkSj bZFkj esa ?kqyu'khy gksrk gSA blesa xa/k tSlh fo'ks"k DyksjksQ‚eZ gksrh gSA
Qqju dk f}/#o vk?kw.kZ0.7D  gSA

:UV  {ks= esa ;g 191 vkSj 205m  ij vo'kks"k.k vf/kdrk fn[kkrk
gSA bldk IR LisDVªe Fkk;ksQhu tSlk gSA

;g viuh jklk;fud çfrfØ;kvksa esa Fkk;ksQhu tSlk fn[krk gS ysfdu vf/kd
çfrfØ;k'khy gSA ;g ,d Mkbu ds :i esa vkSj ,d lqxaf/kr ;kSfxd ds :i esa
O;ogkj djrk gSA okLro esa] bldh çfrfØ;k'khyrk vR;f/kd vLFkk;h lqxaf/kr
ç.kkyh tSls fd csathu vkSj ,d lk/kkj.k pØh; vkgkj ds chp gksrh gS] ftlesa bZFkj
lgyXurk gksrh gSA
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¼i½ gkbMªkstuhdj.k % bls VsVªkgkbMªksQqjku ¼THF  ds :i esa tkuk tkrk gS½ ds :i
esa tkuk tkus okyk ,d fLFkj lar̀Ir pØh; bZFkj cukus ds fy, Pd  ;k jsuh fudsy
dh mifLFkfr esa gkbMªkstu }kjk mRçsjd :i ls de fd;k tk ldrk gSA

THF  ,d egRoiw.kZ foyk;d gSA

¼ii½ v‚Dlhtu ;k ok;q ds lkFk vfHkfØ;k % ;g gok esa vfLFkj gS vkSj 2]5&isjksDlkbM
cukus ds fy, v‚Dlhtu ds lkFk çfrfØ;k djrk gS tks vklkuh ls cgqyhdj.k ls
xqtjrk gSA

¼iii½ Mk;Yl (Diel's)&,YMj (Alder) çfrfØ;k % ;g ,d Mkbu ds :i esa O;ogkj
djrk gS vkSj la;qfXer Mkbu dh Mk;Yl&,YMj çfrfØ;k dh fo'ks"krk gSA

bl çdkj esfud ,ugkbMªkbM ds lkFk] ;g 1]4&;ksxksRikn cukrk gS] tks ,d
[kfut vEy ds lkFk vfHkfdz;k ij gksrk gS] tSls] ,HBr  ¶Fksfyd ,ugkbMªkbM dk
mRiknu djus ds fy, futZyhdj.k ls xqtjrk gSA

,ysLVªsVsM Qsju O;qRiUu gksus okys bysDVª‚u fudklh lewg bl çfrfØ;k dks
ugha fn[kkrs gSaA Fkk;ksQhu vkSj ik;ZjkWy Hkh Mk;Yl&,YMj çfrfØ;k ls ugha xqtjrs
gSaA

¼iv½ 2]5&vfrfjä % ;g lksfM;e ,lhVsV vkSj czksehu dh mifLFkfr esa ,flfVd vEy
ds lkFk 2]5& Mk;flV‚Dlh &2]5& Mk;gkbMªksQqjku cukrk gS tks vklou ij
2&,flV‚Dlh¶;wjku cukrk gSA

 ¶;wjku csatksQhu vkSj Fkk;ksQhu dh
rqyuk esa cgqr vf/kd vklkuh ls bysDVªksfQfyd çfrLFkkiu çfrfØ;kvksa ls xqtjrk
gSA gkykafd] bu çfrfØ;kvksa esa ls vf/kdka'k cgqr O;kogkfjd egRo dh ugha gSa
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D;ksafd ¼i½ ;g çcy vEy ds çfr vR;f/kd laosnu'khy gS & ftlds ifj.kkeLo:i
cgqydhdj.k çfrfØ;k gksrh gS] ¼ii½ ;g vR;f/kd çfrfØ;k'khy gS vkSj de rkieku
ij Hkh cgqLFkkfir mRiknksa dk fuekZ.k djrk gS; vkSj ¼iii½ ;g çfrLFkkiu çfrfØ;kvksa
dh çkFkfedrk esa 2]5&tksM+ ls vklkuh ls xqtjrk gSA

bldh egRoiw.kZ oS|qrd.klapyu çfrLFkkiu çfrfØ;k,a uhps nh xbZ gSaA

 çcy vEy dh mifLFkfr esa ;g ,d /kuk;fur ra= ds ek/;e ls
tfVy mRiknksa dks cukus ds fy, cgqyh—r djrk gSA

 ;g 2&¶;wjkby&fyfFk;e nsus ds fy,
C;wVkby fyfFk;e ds lkFk çfrfØ;k djrk gS tks v‚xsZuksfyfFk;e ;kSfxdksa dh lkekU;
çfrfØ;kvksa ls xqtjrk gS

 ;g ,Y;qfeuk dh mifLFkfr esa NH3ds
lkFk 450°C ij ik;Zjksy cukus ds fy, vkSj P4S7ds lkFk Fkk;ksQhu nsus ds fy,
çfrfØ;k djrk gSA
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 Qqjku fuEufyf[kr lajpukvksa dk vuqukn ladj gS%

bldh vuqukn ÅtkZ dsoy 16 kcal/mole ds ckjs esa gS tks fd csathu dh rqyuk
esa dkQh de gS vkSj blfy, Qqjku ls mEehn dh tk ldrh gS fd os nksuksa ,d vkgkj
vkSj ,d lqxaf/kr ;kSfxd ds :i esa O;ogkj djrk gSA

vuqukn esa ;ksxnkudrkZ lajpukvksa I, II vkSj III dh çcyrk }kjk 3& ;k
4&çfrLFkkiu ds ctk; 2& ;k 5&çfrLFkkiu ls xqtjus dh bldh çòfÙk dks
le>k;k x;k gSA

vkf.od d{kh; vo/kkj.kk sp2 ladj.k voLFkk esa lHkh ijek.kqvksa ds :i esa
Qqjku dks n'kkZrh gS tks Vªkbxksuy sp2  d{kkvksa ds vfrO;kih }kjk vU; ijek.kqvksa ds
lkFk rhu ca/k cukrs gSaA v‚Dlhtu ds vfu;ksftr p ;qXe okys v‚Dlhtu dk 
d{kh; ,d lqxfU/kr "kV~d ¼;k 6 bysDVª‚uksa½ dks nsus ds fy, dkcZu ds çR;sd ij
vladfjr p d{kkvksa ds lkFk lgHkkfxrk djrk gSA bl çdkj oy; ijek.kqvksa ¼lrg
5-2½ ds lrg ds Åij vkSj uhps vLFkk;h bysDVª‚uksa dk ,d es?k gksrk gSA

 Qqjku dk M.O.

gkyk¡fd] Qqju esa v‚Dlhtu dk 2p d{kh; Fkk;ksQhu esa lYQj ds 3p d{kh;
d{k dh rqyuk esa cgqr vf/kd çHkkoh <ax ls vkNkfnr gksrk gS] ysfdu fQj Hkh] Qqjku
de çfr/ofu ds dkj.k fLFkj gksrk gS] (1) v‚Dlhtu dh vf/kd fo|qrh;rk & bl
çdkj bysDVª‚u ;qXe dks –<+rk ls idM+rh gS vkSj (2) Fkk;ksQhu ds vuqukn esa lYQj
ds 3p d{kkvks dh Hkkxhnkjh gksrh gS

;g gkbMªksDyksfjd vEy ds lkFk flä gjs ikbu&iV~Vh¼LifyFk½ dks
gjk dj nsrk gSA

vis{kk—r de vuqukn ÅtkZ ds dkj.k fQuksy vkSj ,fufyu ds ljy Qqjku ds
rqY;:i esa vR;f/kd vfLFkj gksrs gSa bl çdkj tc fQuksy esa ,d V‚Vksesfjd
Mk;uksu (I), ,&vlar`Ir&&ySDVksu (II) esa ifjofrZr gksus dh dksbZ çof̀Ùk ugha gS]
2&gkbMª‚Dlh Qqjku ds O;qRiUu dks ykxw djus dh dksbZ çòfÙk ugha gSA



fo"kepØh; ¼gSVªkslk;fDyd½
;kSfxd

Lo&vf/kxe 283

ikB~; lkexzh

¶;wjku ds egRoiw.kZ O;qRiUu ¶;wj¶;wjy vkSj VsVªkgkbMªksQqjku gS aA
2& QqjQqjyejdIiVu d‚Qh dh fof'k"V lqxaf/kr lqxa/k ds fy, mÙkjnk;h gSA

 C
4
H

3
O.CHO

bldks lY¶;wfjd vEy ds lkFk isaVkst+ ;qDr] vklqr czku }kjk rS;kj fd;k tk ldrk
gSA
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;g jkbZ Hkwlh] dikl&cht fNydk ;k eDdk jslk ¼;k isaVkWt+ esa le)̀
vU; —f"k vif'k"V mRiknksa½ dks ruq lY¶;wfjd vEy ds lkFk vklou }kjk vkS|ksfxd
:i ls rS;kj fd;k tkrk gS] blds ckn Hkki vklou gksrk gSA

;g b.p. 162 fMxzh lsfYl;l ij ,d jaxghu rjy gS] bldh ,d jkspd
fo'ks"krk lqxa/k gksrh gSA

 ;g csatyfMgkbM tSlk fn[krk gS vkSj lqxaf/kr ,fYMgkbM dh lHkh
çfrfØ;k fo'ks"krk dks n'kkZrk gSA bldh egRoiw.kZ çfrfØ;kvksa dks i"̀B ds nwljh vksj
fn;k tkrk gSA

;g gSykstu] ukbVªs'ku] lYQs'ku] vkSj ÝsMsy&Øk¶V (Freidel-Crafts) çfrfØ;k
tSlh lkekU; bysDVªksfQfyd çfrLFkkiu çfrfØ;kvksa ls Hkh xqtjrk gS] eq[; :i ls
5&fLFkfr esa ços'k djus okyk çfrLFkkiu gSA

 bldk mi;ksx fd;k tkrk gS&

(i) fpdukbZ rsyksa dks ifj"—r djus ds fy, vkSj C;wfVu vkSj C;wVsu ls C;wVkMkbu
dks vyx djus ds fy, ,d foyk;d ds :i eas(

(ii) fQuksy ds lkFk jsftu¼jcj½ dh rS;kjh esa(

(iii) jatd] IykfLVd] i‚fyej dh rS;kjh ds fy, 'kq#vkrh lkexzh ds :i esa( rFkk

(iv) ,sfMikWukbVªkby] ¶;wesfjd vEy] ikbjjksy] ikbfjMkbu] THF, vkfn ds la'ys"k.k
esaA

(1) ;g gkbMªksDyksfjd vEy ds lkFk flä gjs ikbu&LifyaV ¼iV~Vh½ dks gjk dj
nsrk gSA ¼ftls Qqjku }kjk Hkh fn;k tkrk gS½A

(2) ;g ,d 'kkunkj yky jax nsrk gS ,uhfyu vkSj ,flfVd vEy nsrk gS

(3) ;g ,d xgjs gjs jax dk vo{ksi nsus ds fy, ¶yksjksXyqflu‚y ds ,d vEy
foy;u ds lkFk çfrfØ;k djrk gSA bl fof?k dk mi;ksx QjQqj rFkk isaVkst
vFkok isaVkslsul ds ek=kRed vkdyu ds fy, fd;k tk ldrk gSA
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(THF) C
4
H

8
O

;g ,d lar`Ir pØh; bZFkj gSA

(i) ,flfVyhu ls & ,flfVyhu dks pkanh ds ,flVkbykbM dh mifLFkfr esa
QkeZykMsgkbM ds lkFk çfrfØ;k dh tkrh gS vkSj ifj.kkeh C;wVkbu&1,4&Mkvksy
dks gkbMªkstuh—r vkSj xeZ djds pfØr fd;k tkrk gSA

(ii) Qqjku ls & mRçsjd deh ij QqjQqjy ls çkIr Qqju prq"dh;gkbMªksQqjku ds
:i esa gksrk gSA

;g ,d csjax jax dk rjy b.p. 67 fMxzh lsfYl;l ij gksrh gS] ftlesa
fof'k"V xa/k gksrh gSA ;g ty esa ?kqyu'khy gS vkSj blesa 1.6 D dk ,d f}/#oh; {k.k
gSA ;g ,fFky bZFkj dh rqyuk esa vf/kd {kkjd gksrk gS vkSj fxzukMZ vfHkdeZdksa ds lkFk
vkSj vf/kd fLFkj ifjljksa dk fuekZ.k djrh gSA

jklk;fud :i ls ;g pØh; bZFkj ds :i esa O;ogkj djrk gS vkSj blesa
lqxafèkr o.kZ ugha gksrk gSA bldh oy; vEy ds lkFk çfrfØ;k ij vklkuh ls [kqy
tkrh gSA

 bldk mi;ksx fd;k tkrk gS:

(i) ,sfjy vkSj fofuy gSykbM~l ls fxzXukMZ vfHkdeZdksa dh rS;kjh ds fy, ,d
foyk;d ds :i esa] vkSj LiAlH4 ds lkFk çfrfØ;kvksa esa deh ds fy,; rFkk

(ii) ,Mhfid vEy ds fuekZ.k esa dPps eky dh 'kq#vkr ds :i esa] uk;y‚u
¼,fMfid vEy vkSj gsDlkfeFkkbyhu Mk;ehu½ vkSj i‚fy;qjbZFksu ¼VsVªkfeFkkbyhu
Xykbdksy ls½A
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ikbjjksy Fkk;ksfQu vkSj ¶;wjku dk ukbVªkstu ,uky‚x gSA ;g dks;yk Vkj vkSj gìh
¼vfLFk½ ds rsy esa gksrk gSA ;g ,d egRoiw.kZ ikap lnL;h; fo"kepØh; gS D;ksafd
bldk ukfHkd çk—frd :i ls ik, tkus okys inkFkksaZ dh ,d cM+h la[;k esa gksrk gSA

1. vfLFk rsy ls foyxu ;k iF̀kDdj.k&vfLFk rsy ;k fMIiy rsy (Dippel Oil)

esa] ikbjksy ds vykok] gkbMªksdkcZu] ikbfjMkbu {kkj vkSj ukbVªkby tSls vU;
inkFkZ gksrs gSaA vfLFk rsy dks igys vEyh; inkFkksaZ dks gVkus ds fy, {kkj ds
lkFk /kks;k ;k lkQ tkrk gS vkSj fQj ikbfjMkbu {kkj dks gVkus ds fy, ruq
vYQqfjd vEy ds lkFkA varr: I;ksjjksy dks fHkUukRed vklou }kjk gkbMªksdkcZu
vkfn ls vyx fd;k tkrk gSA ;g Bksl iksVsf'k;e gkbMª‚DlkbM ds lkFk
tksM+dj djds 'kq) fd;k tkrk gSA blds fy, Bksl iksVkfL'kvks iSjksy
C4H4NK, dk fuekZ.k fd;k tkrk gS vkSj Hkki esa vklou fd;k tkrk gSA

2. tLrs dh /kwy ds lkFk lfDlfuekbM dk vklou djus ls ikbjjksy gksrk gSA

3. ;g 450 fMxzh lsfYl;l ij xeZ ,Y;wfeuk ds Åij Qqjku] veksfu;k vkSj Hkki
ds feJ.k dks ikfjr djds fufeZr fd;k tkrk gSA

4. rc çkIr gksrk gS tc veksfu;e E;qdsV fXylj‚y ds lkFk vklqr gks tkrk gSA

5. (Paul-Knorr) & ikbjksy vkSj blds O;qRiUu dks
veksfu;k ;k çkFkfed vekbu ;k gkbMªkftu ds lkFk &Mkbdkjcksuhy dks xeZ
djds çkIr fd;k tk ldrk gSA

6. (Knorr)  & blesa ,d &vehuks dhVksu vkSj ,d
&MkbdhVksu ;k &dhVks ,LVj dk la?kuu 'kkfey gSA
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pwafd &,feuks dhVksUl vfLFkj gSa] vr% buds fuekZ.k ij çfrfØ;kRed
feFkkbfyu ;kSfxd esa HNO2 fØ;k ls çkIr vuq:i &v‚Dlhfeuks dhVksuksa dh deh
ls gh gksrs gSaA

;g bp 131 fMxzh lsfYl;l ds DoFkukad fcanq ij ,d jaxghu rjy gS] ty esa fojy
:i ls ?kqyu'khy ysfdu bFksu‚y vkSj bZFkj esa dkQh ?kqyu'khy gS ;g gok ds laidZ
esa vkus ls ;g dkyk iM+ tkrk gSA

UV {ks= esa bldh vo'kks"k.k eSfDlek 172, 183, 211 vkSj 304 mµ

ekbØksu ij çnf'kZr gksrh gSA

vius {ks= ds ruko ca/k (C–H) esa ;g 3000–3100 cm–1 vkSj N—H ds ruko
ca/k dks {ks= esa 3400–3500 cm–1 ds vklikl çnf'kZr djrk gS] blds vykos cSaM
1590, 1490 vkSj 1400 cm–1 dks Hkh n'kkZrs gSa] tks lqxfU/kr ç.kkyh dh fo'ks"krk gSA

;g Fkk;ksQsu vkSj ¶;wjku ds jklk;fud xq.kksa ls Li"V :i ls fHkUu gksrh gSA gkykafd
Fkk;ksQhu vkSj Qqjku dh rjg ;g lkekU; bysDVªksfQfyd çfrLFkkiu çfrfØ;kvksa ls
xqtjrk gS ysfdu mPp ijek.kq  bysDVª‚u ?kuRo ds dkj.k bZFkj dh rqyuk esa cgqr
vf/kd çfrfØ;k'khy gSA bl çdkj ;g ,fufyu ;k fQuksy dh rqyuk esa gok ls Hkh
vf/kd rsth ls v‚Dlhdj.k gksrk gSA

blesa ,EQksVsfjd xq.k gksrs gSa vkSj lqxfU/kr "kV~d¼lsDlsV½ }kjk ukbVªkstu ls
bysDVª‚u ?kuRo dh okilh ds dkj.k cgqr nqcZy {kkj ds :i esa O;ogkj fd;k tkrk
gS vkSj ikbjjksy dh rqyuk esa ikbjjksy vk;uksa ds vf/kd fLFkjhdj.k ds dkj.k ,d
nqcZy vEy ds :Ik esa dk;Z djrk gSaA

blfy, ;gka rd fd nqcZy bysDVªksfQYl ikbjjksy esa çfrLFkkiu ds ckjs esa yk
ldrs gSa tks vR;f/kd lfØ; csathu ç.kkyh dh rjg O;ogkj djrk gS] tSls] fQuksy
vkSj ,fufyuA okLro esa ;g ckr fQukby vkSj ,jksesfVd¼lqxaf/kr½ tSls vlk/kkj.k
lk–'; dks n'kkZrh gSA

tLrk vkSj ,flfVd vEy ds }kjk deh gksus ij ikbjksby
ikbjksykbu ¼2,5&Mk;gkbMªksfijksby½] b.p. 91°C tks fd gkbMªksfMd vEy vkSj yky
QkLQksjl ds lkFk xeZ djus ij iSjhjksfyMhu ¼VsVªkgkbMªksikbjksy½] b.p. 88° fMxzh
lsfYl;lA

200 fMxzh lsfYl;l ij fudsy dh mifLFkfr esa I;ksjjksy dh mRçsjd deh
ikbjksfyfMu nsrh gSA ikbjksfyu vkSj ikbjksyhfMu nksuksa çcy {kkj gSaA
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Qqjku ds foijhr] ;g Mk;bu xq.k dks çnf'kZr ugha djrk gSA

2- ;g ,d cgqr gh nqcZy ek/;fed {kkj gS ¼veksfu;k ds fy, 4.8

dh rqyuk esa pKb = 13.6-½] vkSj /khjs&/khjs ruq vEy esa ?kqy tkrk gSA ;g ukbVªkstu
ls bysDVª‚uksa dh vdsyh ;qXe dks lqxaf/kr "kV~d¼lsDlsV½ dh vksj okil ys tkus ds
dkj.k gS vkSj blfy, vEy ds lkFk çksV‚u ds fy, bldh vuqiyC/krk gSA

 ik;jksy] ¶;wju vkSj FkkvksQsu ds foijhr] ç—fr esa nqCkZy vEyh;
gSA bl çdkj /kkrq iksVsf'k;e ;k iksVsf'k;e gkbMªksDlkbM ds lkFk çfrfØ;k djus ij
;g ,d iksVsf'k;e yo.k cukrk gS tks ty ds lkFk fØ;k ij fQj ls ikbjjksy dh
vksj okil gkbMªksykbTM gksrk gSA

ikbjksy dk vEyh; Xkq.k nks dkj.kksa ls gksrk gS% (i) ukbVªkstu ls lac) çksVksu
dk vis{kk—r vklku iF̀kDdj.k ¼tSlk fd ckn esa ns[kk tk,xk] ukbVªkstu ij fofHkUu
;ksxnku nsus okyh lajpukvksa dk vuqukn] tks çksV‚u ds eqä esa enn djrk gS blds
vykok ukbVªkstu dh vdsyh ;qXe lqXkfUèkr 'kV~d ¼lsDlsV½ dh vksj ;ksxnku dh
tkrh gS½] vkSj (ii) ik;Zjksy dh rqyuk esa ik;Zjksy vk;uksa dh vf/kd fLFkjrk ikbZ tkrh
gSA

,YdkbYeSXuhf'k;e gSykbM ls çfrfØ;k gksus ij bldk vEyh; xq.k ikbjksykby
eSXuhf'k;e gSykbM ds fuekZ.k esa Hkh çfrfcafcr gksrk gSA jkbusdds (Reinecke) vkSj
lgdfeZ;ksa (Coworkers) (1964) us fn[kk;k gS fd ikbjksykbyeSXuhf'k;e gSykbM
dh lajpuk dks fuEufyf[kr lajpukvksa ds vuqukn ladj ¼gkbfczM½ ds :i esa n'kkZ;k
tk ldrk gS%

;s I;ksjksyhy yo.k fofHkUu 2 ,oa 3 çfrLFkkfir ik;jksZy O;qRiUu ds la'ys"k.k ds
fy, mi;ksxh vkjafHkd lkexzh ds :i esa dk;Z djrs gSaA
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a& tSlk fd igys crk;k tk pqdk gS]
;g fQuksy rFkk lqxaf/kr vfeu bysDVªksfQfyd çfrLFkkiu çfrfØ;kvksa ds çfr
vR;fèkd çfrfØ;k'khy gksus ds fy, fQuksy rFkk lqxaf/kr vekbu ls cgqr lekurk
çnf'kZr djrk gSA bl çdkj Qsuksy dh Hkkafr bls dksycs (Kolbe)] jkbej&Vkbeu
(Riemer-Tiemann)] xSVjeu (Gattermann) QkseZys'ku] gkmcsu gkW,p (Houben-

Hoesch) vkSj ;qXeu çfrfØ;kvksa ls gksdj xqtjrk gS bu lHkh çfrfØ;kvksa dks uhps
fn;k x;k gS%

 ,fuyhu vkSj fQuksy dh rjg ;g
vEy ds lkFk 80 fMxzh lsfYl;l ij ,flVkby DyksjkbM dh rjg N&,flVkbyikbjjksy
cukus ds fy, çfrfØ;k djrk gS] tks 2&,flVkbyçkbjksy dks xeZ djrk gSA
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;g feFkkby vk;ksMkbM ls çfrfØ;k djrs gq, N&feFkkbyikbjjksy dk xBu
djrk gS tks 600 C xeZ djus ij 2&feFkkbyikbjjksy cukus ds fy, Hkh iquoZ~;ofLFkr
djrk gSA

 ;g MkbZDyksjksdkcZu ds lkFk çfrfØ;k djrk gS] tks DyksjksQ‚eZ
vkSj lksfM;e ,FkksDlkbM dh ijLij fØ;k ls curk gS] ftlds ifj.kkeLo:i oy;
foLrkj ds ek/;e ls &DyksjksikbjhMhu curk gSA

 Øksfe;e Vªk;v‚DlkbM }kjk ,flfVd vEy esa ,flfVd vEy esa
vkDlh—r (Maleinimide) vkDlhdj.k fd;k tkrk gSA

{kkjh; gkbiksDyksjkbV ds lkFk v‚Dlhdj.k MkbDyksjksukbukbekbM mRiUu
djrk gSA

ikbjksy tc gkbMª‚Dlhykehu ds ,Fkkuksfyd ?kksy ds lkFk
çfrokg¼fj¶yDl½ ;k mŸksftr fd;k tkrk gS rks oy; [kqyus ds dkj.k ;g
lfDlu,fYMgkbM nsrk gSA

1. fo'ys"k.k ls çkIr bldk vk.kfod lw= C4H5N gSA

2. Qqjku vkSj Fkk;ksQhu ds lkFk bldk lk–';] tSlk fd blds la'ys"k.k ls
Qqjku vkSj lfDlfuekbM ls ¼igys ns[ksa½ ,d pØh; lajpuk ¼I½ dks bafxr
djrk gSA
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3. ikbjjksy dh lqxaf/kr ç—fr vFkkZr~ ifjo/kZu vkSj bysDVªksfQfyd çfrLFkkiu dh
vklkuh ds fy, çfrjks/k dks vuqukn ;k vk.kfod d{kh; vo/kkj.kk ds lanHkZ
esa le>k;k x;k gSA

(i)  ;g fuEufyf[kr lajpukvksa dk vuqukn
ladj¼gkbfczM½ gS%

bldh vuqukn ÅtkZ 21 fdyks dSyksjh / eksy gSA 'kkL=h; lajpuk ¼I½ esa
fn[kk, x, f}ca/k lgh ugha gSa vkSj blfy, blds vykok çfrfØ;k ds
çfrjks/kh gksus dh mEehn gksrh gSA ukbVªkstu esa bysDVª‚uksa ds ,dy tksM+s
dh vuqiyC/krk ds dkj.k blds {kkjh; xq.k ugha gSaA

(ii) M.O. ikbjjksy esa lHkh ijek.kq ¼dkcZu vkSj ukbVªkstu
nksuksa½ sp2 ladj.k voLFkk esa gksrs gSa vkSj  ca/k f=dks.kh; sp2 gkbfczM
d{kksa ds vfrNkfnr }kjk rhu vU; ijek.kqvksa ds lkFk curs gSaA bl çdkj
lHkh C vkSj N ,d gh ry ij vkSj 120 fMxzh ds dks.k ij ,d nwljs ij
gksrs gSaA çR;sd dkcZu esa ,d vçf'kf{kr p d{kk esa ,d bysDVªku gksrk gS
tcfd ukbVªkstu ds vladfjr p d{k okys gksrs gSaA vdsys bysDVªku gksrs
gSA a;s p d{k oy; ijek.kqvksa ds lrg ds ledks.k ij gksrs gSa vkSj ,d
nwljs ds Åij vfrNkfnr gksrs gSa rkfd ;g oy; ds Lrj ds Åij vkSj
uhps fLFkr ,d v.kq d{kh; bysDVª‚u ckny cu lds] ftlesa lqxa/krk
ds fy, vko';d Ng bysDVªku gksrs gSaA

 ikbZjksy dk  M.O.

vLFkkuh; bysDVª‚u es?k] çfrfØ;k dks tksM+us vkSj çfrfØ;k ls xqtjus dh
mldh çof̀Ùk ds fy, ik;jkWy dh vlkekU; fLFkjrk dh O;k[;k djrk gSA pwafd
ukbVªkstu ds bysDVª‚uksa dk vdsyk ;qXe bysDVª‚u es?k esa 'kkfey gksrk gS blfy,
bldh xSj&miyC/krk ik;jkWy ds nqcZy {kkjd xq.k dh O;k[;k djrh gSA
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 gkbMªksDyksfjd vEy ls xhyk ruq fijjksy ok"i ¼tgk¡ ls xzhd% ikbjksl ¾
vXuk'kh yky] vksfy;e ¾ rsy½ ls ikbu&fLifyUV gks tkrk gSA

;g dks;yk Vkj] ukjaxh Qwy] pesyh ds Qwy vkSj tksafdy ds vdZ esa gksrk gSA bls
igyh ckj cs;j (Baeyer) us 1866 esa bafMxks ds fxjkoV okys mRiknksa ls çkIr fd;k
FkkA

1.  baMksy ;k blds O;qRiUu rc curs gSa tc
fQukby gkbMªktksu ;k ,fYMgkbM ds fQukby gkbMªkstksu] dhVksu ;k
dhVksfud dks çfrLFkkfir fd;k tkrk gSA mRçsjd dh mifLFkfr esa vEy dks
xeZ fd;k tkrk gS tSls ZnCl2, BF3 vkfnA

2. (Mandelung)  blesa {kkj C
2
H

5
ONa, NaNH

2
 vkfn

dh mifLFkfr esa vkSj gok dh vuqifLFkfr esa N&o&V‚fyyQ‚ekZekbM dk
vUr%vk.kfod la?kuu 'kkfey gksrk gSA

3. (Reissert Indole) & lksfM;e ¼;k iksVsf'k;e½
,FkksDlkbM dh mifLFkfr esa Mk;Fkk;ksfDlysV ds lkFk o&ukbVªksVksyqbu dh
çfrfØ;k baMksy ;k çfrLFkkfir baMksy nsrh gSA

CH3

NO2

COOC H2 5

COOC H2 5

C H ONa2 5

OC2H5

O

O

NO2

Zn

CH COOH3
COOH

NH

—CO2

NH
Indole
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;g ,d fØLVyh; Bksl] m.p. 52 fMxzh lsfYl;l gS] ,d Qwyksa dh xa/k ds lkFk
jklk;fud :i ls ;g ikbjjksy ls feyrk&tqyrk gS vkSj eq[; :i ls fLFkfr &3
esa lkekU; çfrLFkkiu çfrfØ;kvksa dks çnf'kZr djrk gS] tks fd 2& çfrLFkkiu esa
rqyuk esa dkcksZds'ku e/;orhZ ds vf/kd fLFkjhdj.k ds dkj.k gksrk gSA ;fn nksuksa 2
vkSj 3 inksa ij dCtk dj fy;k gS çfrLFkkiu 6&fLFkfr esa csathu oy; esa gksrk gSA

deh djus ij ;g baMksyhu ¼2]3&fMgkbMªkbaMksysM½ vkSj v‚DVkgkbMªkbaMksy
cukrk gSA

;g vkstksu }kjk bafMxksfVu ds fy, v‚Dlhdj.k fd;k tkrk gSA

tc mls ikbu LifyaV ds laidZ esa yk;k tkrk gS tks ,YdksgkWy vkSj gkbMªksDyksfjd
vEy ls flä gksrk gS rks ;g psjh yky jax dh gksrh gSA

;g 3&gkbMª‚fDlaMksy dk dhVks&:i gS vkSj blds XywdkslkbM ds :i esa gksrk gS &
ftls bafMxks la;a= esa bafMd‚u ds :i esa tkuk tkrk gS tgka ls ;g tyh; lay;u
}kjk çkIr fd;k tkrk gSA

 bls ,fufyu ls la'ysf"kr fd;k tk ldrk gS tSlk fd uhps fn[kk;k x;k
gS%

;g ,d mTToy ihyk Bksl] m.p. 85 fMxzh lsfYl;l gS ;g Qsfjd DyksjkbM
ds lkFk yky jax nsrk gS vkSj Mkbtksfu;e yo.k ¼,Uuksy Q‚eZ dh çfrfØ;k½ ds lkFk
çfrfØ;k djrk gSA ;g ,YMhgkbM~l ¼dhVks Q‚eZ dh çfrfØ;k½ ds lkFk Hkh çfrfØ;k
djrk gS tks fLFkfr 2&ij lfØ; esfFkyhu lewg ds lkFk la?kfur gksrk gSA

{kkjh; ek/;e esa v‚Dlhdj.k gksus ij ;g bufMxksfVu cukrk gSA

;g ukbfVªd vEy ds lkFk bafMxks ds v‚Dlhdj.k }kjk çkIr fd;k tk ldrk gSA ;g
nks çdkj dk gksrk gS%
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bls o&ukbVªkscsat‚;y DyksjkbM ¼Collen's et al. 1879½ ls la'ysf"kr fd;k tk
ldrk gSA

 ;g m.p. 200 fMxzh lsfYl;l ij ,d yky Bksl gS] ;g N- ,slhVkby vkSj
N-a,Ydkby O;qRiUu ¼ySDVe Q‚eZ dh çfrfØ;k½ dk fuekZ.k djrh gSA

gkykafd] ;g o&,Ydkby&O;qRiUu Hkh cukrk gS tc bldk pkanh ued
,Ydkby gSykbM~l ¼ySfDVe Q‚eZ dh çfrfØ;k½ ls xeZ gksrk gSA

;g vkblkfVu DyksjkbM cukus ds fy, PCl5 ds lkFk çfrfØ;k djrk gS vkSj
xeZ lksfM;e gkbMª‚DlkbM ds lkFk vkblSfVfud vEy çkIr djrk gSA

vkblkfVu }kjk çfrLFkkfir fDouksykbu dkcksZfDtfyd vEy cukus ds fy,
{kkj vkSj dkcksZfuy ;kSfxd ds lkFk çfrfØ;k djrs gq, çfrfØ;k nh tkrh gSA bls
Pfitzinger izfrfØ;k dgk tkrk gSA

O

R—C—CH —R2

KOH
O

O COOH

R

RN
H

N



fo"kepØh; ¼gSVªkslk;fDyd½
;kSfxd

Lo&vf/kxe 295

ikB~; lkexzh

Ng&lnL;h; oxZ dk lcls egRoiw.kZ lnL; ftlesa ,d fo"ke ijek.kq ikbjhMkbu
gSA ikbjhMkbu ukfHkd dbZ çk—frd mRiknksa ;Fkk ,Ydy‚bM ¼gseyksd ls dksbu]
rackdw ls fudksVhu] dkyh fepZ ls fiisfju½( dh ,d la[;k esa ekStwn gS foVkfeu
¼ik;jksM‚fDlu ;k foVkfeu B6] fudksfVfud ,flM ;k fu;kflu½( U;wfDyd ,flM ds
U;wfDy;ksVkbM~l ¼fMiksLQksfçMhu U;wfDy;ksVkbM ;k Mhih,u] VªkbQ‚LQksjkbfMu
U;wfDy;ksVkbM ;k Vhih,u½ vkfnA ,d vU; fnypLi ;kSfxd ftlesa fifjMhu fjax
gksrh gS] os gSa & vkSj & ;wdsuht ¼LFkkuh; ,usLFksfVDl] dksjSekbu ¼'olu mÙkstd½]
fMejksy ¼,ukYtsfld½] ,aVksfu;kftM ¼,aVhVîwcj½] 2]2&f}/kzqoh; ¼fo'ys"k.kkRed vfHkdeZd½
vkfnA

C
5
H

5
N

bls ukbVªkstu ijek.kq ¾N }kjk ¾ CH& lewg ds çfrLFkkiu }kjk csathu ls çkIr
ekuk tk ldrk gSA

 bls igyh ckj ,aMjlu }kjk 1851 esa vfLFk ¼gìh½ ds rsy ls vyx fd;k
x;k FkkA ;g dks;ykrkj esa dh lhek 0-1% rd gksrk gS tgk¡ ls bls O;kolkf;d
:i ls çkIr fd;k tkrk gSA

ikbjhMkbu ds fy,  IUPAC uke ,thu (Azine) gS
ysfdu bldk mi;ksx 'kk;n gh dHkh fd;k tkrk gSA ikbjhMkbu ds oy; ijek.kqvksa
dks vadksa ;k xzhd v{kjksa }kjk n'kkZ;k tkrk gS tSlk fd uhps fn[kk;k x;k gS%

ikbjhMhu rhu leko;o dk ,dçfrLFkkiu djrk gSA ikbfjMkbu O;qRiUu 'kCnksa
ds ukedj.k ij fo'ks"k /;ku nsus dh vko';drk gS D;ksafd lkekU; uke vkerkSj ij
esfFkyikbfjMkbu vkSj ikbjhMkbu& dkcksZfDtfyd vEy ds fy, mi;ksx fd, tkrs
gSaA bl çdkj eksuksesfFkyikbfjMkbu dks fidksfyu ds :i esa] fMesfFkyikbfjMkbu dks
Y;wVhMkbu vkSj VªkbesFkkbyhikbjhMkbu dks dksfyMkbu ds :i esa tkuk tkrk gSA rhu
leko;o -, -vkSj -ikbjhMkbu dkcksZfDtfyd vEy dks fidksfyfud] fudksfVfud
vkSj vkblksfudksfVfud vEy dgk tkrk gSA
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 dks;ys dh rkjdksy ds gYds rsy ds va'k
esa ikbjhMkbu vkSj ,Ydkby ikbfjMkbUl] ,jkseSfVd gkbMªksdkcZu vkSj fQuksy ds
vykok gksrk gSA gYds rsy dks ruq lY¶;wfjd vEy ds lkFk mipkfjr fd;k tkrk
gS tks ikbjhMkbu vkSj vU; ewy inkFkksaZ dks ?kksyrk gSA tyh; vEy dh ijr lksfM;e
gkbMª‚DlkbM ds lkFk mnklhu gksrh gS tc {kkj xgjs Hkwjs jax ds rSyh; rjy ds :i
esa eqä gksrs gSaA bl rSyh; ijr dks vyx fd;k tkrk gS vkSj fHkUukRed vklou
}kjk çkIr ikbjhMkbu gksrk gSA

(i) ;g ,flVkbyhu vkSj gkbMªkstu lkbukbM ds feJ.k dks yky xeZ ufydk ds
ekè;e ls ikfjr djds çkIr fd;k tkrk gSA

2CH CH HCN       N

(ii) ;g 300 fMxzh lsfYl;l ij lkanz lY¶;wfjd vEy ds lkFk isaVkfeFkkbyfyuMkbvekbu
gkbMªksDyksjkbM dks xeZ djds vkSj mRikn fiisfjMkbu dks v‚Dlhdj.k djds rS;kj
fd;k tk ldrk gSA

CH2

CH .CH .NH .HCl2 2 2

CH .CH .NH .HCl2 2 2
– NH Cl/HCl4 300°

H SO2 4

Pentamethylenediamine
hydrochloride

NH N

oSdfYid :i ls] isUVkfeFkkbfyuMk;ekbu gkbMªksDyksjkbM ds LFkku ij &czkseksekby
ykekbu dk ç;ksx fd;k tk ldrk gSA

(iii) gaV~t~p la'ys"k.k ¼1882½& blesa 3& Mkbdkjcksuhy ;kSfxd ¼2 eksYl½] ,d
,fYMgkbM ¼1 eksy½ vkSj veksfu;k ¼1 eksy½ dk la?kuu gksrk gSA MkbgkbMªksikbjhMkbu
O;qRiUu ukbfVªd vEy ds v‚Dlhdj.k ls çkIr fd;k tkrk gS ftlesa ikbjhMkbu
O;qRiUu gksrk gSA

3-  flfydk mRçsjd ls vf/kd ,flfVyhu]
Q‚eZykMsgkbM gsehfeFkkbyky (Heminethylal) vkSj veksfu;k dks ikfjr djds nokvksa
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ds la'ys"k.k ds fy, vko';d mPp 'kq)rk okys ikbjhMkbu dks O;kolkf;d :i ls
çkIr fd;k tkrk gSA

2 3 2 Al O /SiO
2 3 3 2 5 2 3

Pyridine
2HC CH  +  2CH (OH)OCH   +  NH C H N   +  H O  +  3CH OH 

bl la'ys"k.k esa ,lhVSfYMgkbM dh txg ,flVkbyhu fy;k tk ldrk gSA

4- ikbjkbfMu dk mi;ksx djus ij 500 fMxzh lsfYl;l ij veksfu;k ls çkIr
VsVªkgkbMªksQQZfjy ,Ydksgy dks xeZ djus ds fy, ,d ubZ vkS|ksfxd fof/k gSA

ikbjhMkbu DoFkukad fcanq b.p.115 fMxzh lsfYl;l ij ,d jaxghu ;k csjax rjy gS]
ikuh ds lkFk ç—fr esa lHkh vuqikr vkSj ghMªksLdksfid esa feJ.kh; gSA blesa ,d
cncwnkj xa/k gksrk gSA ;g dbZ dkcZfud vkSj vdkcZfud ;kSfxdksa ds fy, ,d vPNk
foyk;d gksrk gSA bldk f}/kzqoh; {k.k 2-3 D gS] tks csathu dh rqyuk esa blds mPp
DoFkukad dh O;k[;k djrk gSA

UV {ks= esa ikbfjMhu 178] 251 vkSj 270 mµ ij vo'kks"k.k mfPp"V dks çnf'kZr djrk
gSA

 IR {ks= esa ;g 3000&3100 cm–1 {ks= esa C—H ruu ca/k vkSj 1605] 1575]
1480 vkSj 1430 Cm–1 lqxaf/kr ç.kkyh dks n'kkZrk gSA

1- & ikbfjMkbu ,d {kkj ¼pKb ¾ 8-8½ gS tks ,fufyu dh 'kfä ds
cjkcj gS ¼pKb¾ 9-4½A ;g ikbjjksy ¼pKb ¾ 13-6½ dh rqyuk esa cgqr çcy {kkj gS
ysfdu ;g ,fyQSfVd r`rh;d ,ekbUl ¼pKb¾ 4½ dh rqyuk esa dkQh nqcZy gSA
ikbjhMhu dk ewyHkwr y{k.k fo"ke ijek.kq ukbVªkstu ¼cf &ik;jkWy½ ij bysDVª‚uksa dh
vdsyh ;qXe dh miyC/krk ds dkj.k gksrk gSA bl çdkj ;g ,d eksuks&vEy r̀rh;d
{kkj ds :i esa O;ogkj djrk gS vkSj ,Ydkby gSykbM~l ds lkFk prq/kkZrqd yo.k nsus
ds fy, çfrfØ;k djrk gSA

+ –
5 5 3 5 5 3

Pyridine N-Methylpyridinium iodide

:C H N + CH I C H NCH I

2- & ikbjhMkbu dk mRçsjd gkbMªkstuhdj.k gsDlk& gkbMªksikbjhMhu
nsrk gS] ftls fiisfjMkbu ds :i esa tkuk tkrk gSA Na/C2H5OH ds lkFk deh ls
Hkh fiisfjMkbu dh mRiknu gksrh gSA
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ikbjhMkbu ds foijhr] fiisfjMkbu] ,d çcy {kkj (pKb ~ 3) gS] tks fd {kkj
dh 'kfä esa ,fyQSfVd ,ekbu ds lkFk rqyuh; gS vkSj f}rh;d ,ekbu dh
jklk;fud çfrfØ;kvksa dks çnf'kZr djrk gSA

3- & mRçsjd ds vHkko esa dejs ds rkieku esa gSykstu esa Hkh
MkbgSykbM dk fuekZ.k fd;k tkrk gSA

+ –
5 5 2 5 5C H N + Br C H NBrBr

4- & ;g bysDVªksfQfyd çfrLFkkiu
çfrfØ;kvksa ds çfr ,d vR;f/kd fuf"Ø; lqxaf/kr ukfHkd ds :i esa O;ogkj djrk
gS vkSj bu çfrfØ;kvksa ¼lh,Q ukbVªkscsathu½ ds fy, çcy çfrfØ;k dh fLFkfr
fu;ksftr gksuh pkfg,A bysDVªksfQfyd çfrLFkkiu ds ikjjhfMu dh de çfrfØ;k nks
dkj.kksa ls gksrh gS% (i) ukbVªkstu ijek.kq dh vf/kd fo|qr_.kkRedrk ds dkj.k ;g
oy; ds bysDVª‚u ?kuRo ¼&I çHkko½ dks de dj nsrk gS ftlls bls fuf"Ø; dj
fn;k tkrk gS] vkSj (ii) vEyh; ek/;e ls ;g ukbVªkstu ,Ve ij ,d ldkjkRed
vkos'k ds lkFk ,d ikbfjfMfu;e /kuk;u cukrk gS vkSj ;g ukbVªkstu bysDVª‚u
?kuRo dks cgqr vf/kd çHkkoh <ax ls de dj nsrk gS & bl çdkj oy; dks fuf"Ø;
dj nsrk gSA gkykafd fLFkfr&3 lcls de çHkkfor gksrh gS vkSj rqyukRed :i ls
ikbjhMkbu esa mPpre bysDVª‚u ?kuRo dh fLFkfr gksrh gSA

Hkh"k.k ifjfLFkfr;ksa esa ;g gykstuhdj.k] ukbVªs'ku vkSj lYQksuhdj.k ls
xqtjrk gSA
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;g ÝkbMy&f'kYi (Friedel-Crafts) çfrfØ;k ¼c.f. ukbVªkscsathu½ ls ugha
xqtjrk gSA vkus okys çfrLFkkfir vkerkSj ij 3& ;k 5&fLFkfr esa ços'k djrs gSaA

3&fLFkfr esa vf/kekU; bysDVªksfQfyd çfrLFkkiu dk O;oLFkk vkSj Li"Vhdj.k 2&]
3& ;k 4&inksa ij çfrLFkkiu ds nkSjku xfBr e/;orhZ m)j.kksa dh rqyuk ls irk
pyrk gS fd ;s rhu ;ksxnku lajpukvksa dh vuqukn ladj gSaA

tgka E+ ,d bysDVªksQkby gSA

;g Li"V gS fd 2& ;k 4&çfrLFkkiu ds nkSjku xfBr e/;orhZ m)j.k
3&çfrLFkkiu esa xfBr dh rqyuk esa cgqr de vuqukn gksrs gSa D;ksafd iwoZ esa çfrdwy
¼;k vR;f/kd vfLFkj½ ;ksxnku lajpukvksa (A) vkSj (H) esa Øe'k% vR;f/kd fo|qrh;
ukbVªkstu ijek.kq ij fLFkr ldkjkRed vkos'k gksrk gSA gSA blfy, 2& vkSj
4&çfrLFkkiuksa ds fy, lacaf/kr e/;orhZ m)j.k vfLFkj gSa vkSj 3&çfrLFkkiu ds
i{kèkj gksrs gSaA

gkykafd] ;g /;ku fn;k tkuk pkfg, fd 3&çfrLFkkiu ds nkSjku xfBr
eè;orhZ dkcksZds'ku csathu esa çfrLFkkiu ds nkSjku cukbZ xbZ laxr dh rqyuk esa cgqr
de fLFkj gSA

5- & ;g igys gh crk;k tk pqdk gS fd
ikbfjMkbu ,d vR;f/kd fuf"Ø; lqxaf/kr O;oLFkk gSA oy; dkcZu ijek.kqvksa ij
bysDVª‚u ds ?kuRo esa deh ds dkj.k ;g U;wfDy;ksfQfyd vkØed ds fy,
vfrlaosnu'khy gSA pw¡fd fLFkfr &3 dh rqyuk esa fLFkfr 2& vkSj 4& cgqr vf/kd
bysDVª‚u dh deh gksrh gS] blfy, bu inksa ¼2& vkSj 4&½ ij U;wfDy;ksfQfyd
çfrLFkkiu vklkuh ls gksrk gS] 2& fLFkfr dks vf/kd ekU; fn;k tkrk gSA iw.kZ
ldkjkRed pktZ dh mifLFkfr ds dkj.k U;wfDy;ksfQfyd çfrLFkkiu ds fy,
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ikbfjMkbu dh rqyuk esa ikbfjfMfu;e vk;u vkSj Hkh vf/kd çfrfØ;k'khy gSA
ikbjhMkbu ds dqN egRoiw.kZ U;wfDy;ksfQfyd çfrLFkkiu çfrfØ;kvksa dks uhps fn;k
x;k gS%

(i) ,feusdj.k ¼vehuks lewg dk ifjp;½& VksY;wfu foy;u esa lksMkekbM ls xeZ
djus ij ikbjhMkbu rks eq[; :i ls 2&,feuksikbjhMkbu curk gSA tc vR;f/kd
lksMkekbM dk mi;ksx mRikn 2]6&Mkb,feuksikbjhMkbu esa fd;k tkrk gS rks
çfrfØ;k dks fpfpckfcu (Chichibabin) çfrfØ;k ¼;k flVfpV~lfpckfcu
(Tschitschibabin) çfrfØ;k½ ds :i esa tkuk tkrk gSA

okLro esa lksfM;e yo.k curs gSa tks ikuh ds lkFk vfHkfØ;k djds vehuksa dks
tyh;dj.k fd;k tkrk gSA

(ii) v‚xsZfuvksfyfFk;e ¼vYdkbys'ku ;k vkjkbys'ku½ ds lkFk çfrfØ;k & ikbjhMkbu
Øe'k% n&C;wVkby&fyfFk;e vkSj fQukby&fyfFk;e ds lkFk 2&C;wfVyik;fjMkbu
vkSj 2&fQukbyik;fjMkbu mRiUu djrk gSA

(iii) fxzXukMZ vfHkdeZdksa ds lkFk çfrfØ;k & fxzXukMZ vfHkdeZd ds lkFk ikbfjMkbu
dh çfrfØ;k 2& ;k 4&fLFkfr esa ,Ydkby ;k ,fjkby çfrLFkkiu dk ifjp; nsrh
gSA

(iv) ikbfjMksu O;qRiUuksa dk fuekZ.k& ikbfjMksu cukus ds fy, iksVSf'k;e QsfjlSukbM
dh mifLFkfr esa lksfM;e gkbMª‚DlkbM ds lkFk ikbfjMkbu çfrfØ;k djrk gSA

bldh ppkZ çklafxd gksxh fd nksuksa & ;k &gkbMªksDlh& vkSj vehuks&
ikbfjMkbUl pyko;ork dk çn'kZu dj ldrs gSaA tcfd ,feuksikbfjMkbu vehuks
:i esa eq[; :i ls ekStwn gksrs gSa] gkbMªksDlh&ikbfjMkbUl fo'ks"k :i ls dsVksfud
:iksa esa ekStwn gksrs gSa] ftUgsa & vkSj &ikbfjMksu ds :i esa tkuk tkrk gS] tks
vuqukn ds }kjk dhVks pyko;o ds vf/kd fLFkjhdj.k ds dkj.k gksrk gSA
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(v) gsyksikbfjMkbUl esa 2& ;k 4&fLFkfr esa gSykstsu ds U;wfDy;ksfQfyd çfrLFkkiu&
2& vkSj 4&gsyksikbjhMkbu gSykstu ds çfrLFkkiu ls xqtjrs gSa tc U;wfDy;ksfQYl
ds lkFk dkQh vklkuh ls vfHkfØ;k fd;k tkrk gS ¼cf. gSyksukbVªkscsaftu½A

gsyksihfjMkbUl ds çfrLFkkiu esa fuorZeku lewg ,d gSykbM vk;u gSA

2& ;k 4&fLFkfr esa vf/kekuh U;wfDy;ksfQfyd çfrLFkkiu dk O;oLFkk vkSj
Li"Vhdj.k & tSlk fd mEehn gS fd 2& ;k 4&fLFkfr esa U;wfDy;ksfQfyd çfrLFkkiu
ds nkSjku xfBr e/;orhZ vk;u 3&çfrLFkkiu esa xfBr dh rqyuk esa cgqr vf/kd
vuqukn gSA ;g 2& ;k 4&çfrLFkkiu esa xfBr vk;uksa ds vuqukn fLFkjhdj.k esa]
vfèkd fo|qr _.kkRed ukbVªkstu ij ,d _.kkRed vkos'k ys tkus esa ;ksxnku
djus okyh lajpukvksa III vkSj V dh Hkkxhnkjh ds dkj.k gksrk gSA

2&çfrLFkkiu

3&çfrLFkkiu

4&çfrLFkkiu

X– dh txg NH2
–, —C4H9

–, —C6H5
–, —CH2C6H5

–, —OH– vkSj —

CN– U;wfDy;ksfQYl] Åij of.kZr çfrfØ;kvksa ds fy, 2&çfrLFkkiu O;oLFkk fy[kk
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tk ldrk gSA bu çfrLFkkiu çfrfØ;kvksa esa fuorZeku lewg ,d gkbMªkbM (H–)

vk;u gSA

blh U;wfDy;ksfQfyd çfrLFkkiu çfrfØ;k,a csathu ds lkFk ugha gksrh gSa]
ysfdu vR;f/kd fuf"Ø; csathu ds oy; ¼tSls % i‚yhukbVªkscsathu ds O;qRiUu½ bu
çfrfØ;kvksa ls gks ldrh gSaA

6- & ;g gkbMªkstu isjksDlkbM ;k çfr vEy vius N&v‚DlkbM }kjk
vU; r̀rh;d vekbuksa dh rjg v‚Dlhdj.k djrk gSA ikbfjMkbu&1&v‚DlkbM ,d
vuqukn ladj gS vkSj 4&fLFkfr esa ukbVªs'ku çfrfØ;k ls gksrh gS] ;|fi ikbfjMkbu
vuqukn esa ¼uhps½ ;ksxnku djus dh lajpuk A ds çcyrk ds dkj.k gksrh gSA

7- 

(i)  ;g lYQj Vªkbv‚DlkbM ds lkFk ,d fLFkj vfrfjä feJ.k fufeZr djrk gSA
bl ifjlj dk mi;ksx vEy laosnu'khy v/k%Lrj tSls] ikbjjksy vkSj Qqjku ds
lYQksuhdj.k ;k mnklhurk esa fd;k tkrk gSA

(ii) lksfM;e ds lkFk fØ;k djus ij ikbfjMkbu ds nks v.kq ,d Mkb&lksfM;ks
O;qRiUu cukrs gSa tks ok;q ds laidZ esa vkus ij 4,4&MkbisfjfMy cukrk gSA 2,2&
MkbisfjfMy dh NksVh ek=k Hkh çkIr dh tkrh gSA

(i) dbZ dkcZfud çfrfØ;kvksa esa ,d foyk;d vkSj gYds {kkj ds :i esa tSls(
gkbMª‚Dlh&dh vEyrk vkSj vehuks ;kSfxdksa] gSykstu dh futZyhdj.k vkfn
esa(

(ii) ,fFky ,YdksgkWy ds fy, ,d fo—frdkjd ds :i esa(

(iii) ikS/ks&dhVksa ds fu;a=.k ds fy,(

(iv) nokbZ;ksa tSls lYQkikbfjMhu] vkblksuk;ftM vkfn dh rS;kjh esa(

(v) fxzXukMZ vfHkdeZdksa dh rS;kjh esa ,d mRçsjd ds :i esa] vkSj ifdZu esa vkSj
u‚ososuxsy (Knoevenagel) çfrfØ;k,a(

(vi) lfØ; gkbMªkstu vkSj ,fiesjkbts'ku ds vkdyu esa ,d foyk;d ds :i esa(
rFkk

(vii) /kkrqvksa dh igpku esaA
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1- ikbjhMkbu C
5
H

5
N dk vk.kfod lw= gS tSlk fd ekSfyd fo'ys"k.k vkSj vk.kfod

Hkkj fu/kkZj.k }kjk fn[kk;k x;k gSA

2- ukbVªkstu dh ç—fr& ikbjhMkbu fuEufyf[kr rF;ksa }kjk fn[kk, x, vuqlkj ,d
,dy vEy rr̀h;d {kkj gS(

 (i) ;g {kkjh; ç—fr ds gS vkSj vEy ds ,d eksy ds lkFk prq/kkZrqd yo.k cukrk
gS] tSls(

C5H5N   +   HCl        C5H5NHCl     (Pyridine Hydrochloride)

(ii) bldh mnklhurk ds lerqY;] bls ,dyvEy- {kkj Hkh n'kkZrs gSaA

 (iii) ;g ,flVkby DyksjkbM ;k ukbVªl vEy ds lkFk çfrfØ;k ugha djrk gS tks
çkFkfed ;k f}rh;d ukbVªkstu ¼;k vehuks lewg½ dh vuqifLFkfr dks n'kkZrk
gSA

 (iv) ;g feFkkby vk;ksMkbM ds ,d eksy ds lkFk ,d prq/kkZrqd veksfu;e ued
N&feFkkbyik;fjfMfu;e vk;ksMkbM cukrk gSA

+ –
5 5 3 5 5 3C H N + CH I C H N.CH I

3- ikbjhMkbu dk dkcZu dadky & ;g Li"V gS fd bldk vk.kfod lw= gS fd ;g
,d vR;f/kd vlarÌr ;kSfxd gS ysfdu ;g csathu dh rjg Hkh çfrjks/kd gS

(i) gSykstu] gSykstu vEy vkfn tSls vfrfjä çfrfØ;kvksa ds fy, çfrjks/kh gS]

(ii) lkekU; v‚Dlhdj.k dkjdksa ds fy, çfrjks/kh; gS rFkk

(iii) {kkjh; iksVSf'k;e ijeSaxusV ds ?kksy dk fo?kfVr ugha djrk gSA

nwljh vksj] larf̀Ir ds ckotwn] ;g bysDVªksfQfyd çfrLFkkiu çfrfØ;kvksa ls
xqtjrk gS tSls ukbVªs'ku] lYQsu'ku] gSykstsus'ku vkSj eD;wZfjdj.k vkfn] tSls csathu
vkSj U;wfDy;ksfQfyd çfrLFkkiu çfrfØ;kvksa ¼ikbjhMkbu ds xq.k ns[ksa½ HkhA

bl çdkj ikbfjMkbu lqxaf/kr xq.kksa çnf'kZr djrk gSA fuEufyf[kr fVIif.k;ksa
}kjk ikbjhMkbu dh lqxaf/kr ç—fr dks vkSj leFkZu fn;k x;k gS%

(i) bldk ,Ydkby O;qRiUu ikbjhMhu dkcksZfDtfyd vEy ¼cf. ,sydkby csathu½
ds fy, vklkuh ls v‚Dlh—r gks tkrk gSA

[O]
3 5 4 5 4

-, -, or -Picolines -, -, or -Pyridinecarboxylic acids
H C.C H N HOOC.C H N

     


(ii) ikbjhMkbu ds vehuks O;qRiUu dks Mk;uksVkbTM fd;k tk ldrk gS vkSj bls
fQuksy ;k vekbu] vkfn tSls vehukscsutsu ls tksM+k ;k feyk;k tk ldrk
gSA

(iii) gSyksikbjhMhu gSykstu }kjk U;wfDy;ksfQfyd foLFkkiu fn[kkrs gSa —NH2, —

OH, —CN, vkfn lewg tSls gSyksukbVªkscsutsu ds gSykstuA
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blfy,] csathu ds lkFk rqyuk djus ij] dksuZj (Körner) us ikbfjMkbu ds fy,
fuEufyf[kr pØh; lajpuk dks nh Fkh%

4- dksuZj ds lw= ds i{k esa lk{;

(i) bldks U;wuhdj.k djus ij ;g ikbisfjMkbu cukrk gS & ,d
gsDlkgkbMª‚ih&fjMkbu & ftldh lajpuk bldh la'ys"k.k }kjk iqf"V dh
tkrh gSA

(ii) ;g dksuZj (Körner) ds lw= ds vk/kkj ij rhu vkblksesfjd ,dyçfrLFkkiu
mRikn vkSj Ng f}çfrLFkkiu mRikn ¼;fn nksuksa inkFkZ leku gSa½ curs gSaA

5- dksuZj ds lw= ij vkifÙk & csathu ds fy, dsdqys (Kekule) lw= dh rjg] ;g
Hkh fuEufyf[kr dh O;k[;k djus esa foQy jgrk gS%

¼i½ vfrfjä çfrfØ;kvksa ds fy, bldk çfrjks/kA

¼ii½ blds bysDVªksfQfyd vkSj U;wfDy;ksfQfyd çfrLFkkiu çfrfØ;k,aA

¼iii½ bldk lqxfU/kr xq.kA

6- oSdfYid lw=& fuEufyf[kr oSdfYid lw=ksa dk lq>ko fn;k x;k Fkk ysfdu csathu
ds fy, blh rjg ds lw=ksa ds vk/kkj ij bls R;kx fn;k x;k gSA

7- orZeku le; dh fLFkfrA

i  ikbjhMkbu dks fuEufyf[kr lajpukvksa dk vuqukn ladj
ekuk tkrk gS

vuqukn vo/kkj.kk fuEufyf[kr rF;ksa }kjk lefFkZr gSA

(a) lHkh dkcZu] ukbVªkstu vkSj gkbMªkstu ijek.kq ,d gh lrg ij fufgr gksrs gSaA

(b) ikbjhfMu esa fLFkr pkj dkcZu&dkcZu ca/k dh yackbZ ¼1-39 Å ½ ds leku gksrh
gS vkSj nksuksa dkcZu ukbVªkstu Hkh yacs ¼1-37Å½ ds cjkcj gksrs gSaA
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(c) ;g lgh f}ca/kksa dh vuqifLFkfr ds dkj.k tqM+rk gS] D;ksafd vuqukn ds dkj.k
lHkh ca/k dh nwfj;ksa esa 'kq) ,dy vkSj f}ca/kksa ds chp dk eku gksrk gSA

(d) ;ksxnku lajpukvksa esa 2 ;k 4 LFkku ij ldkjkRed vkos'k dh mifLFkfr ds
dkj.k] ;g oS|qrd.klapyu çfrLFkkiu esa fuf"Ø; ç.kkyh ds :i esa O;ogkj
djrk gS tks fLFkfr &3 ij gksrk gSA

(e) bldh vuqukn ÅtkZ 23 kcal/mole dh rqyuk esa –6 kcal/mole lk/kkj.k
la;qfXer Vªkbu ds fy, gSA

 ikbfjMhu ds ikap dkcZu ijek.kqvksa esa ukbVªkstu
çR;sd sp2 ladj.k dh fLFkfr esa gksrk gSaA ;s dkcZu vkSj ukbVªkstu ca/k cukus ds
fy, vius sp2 ladj f=dks.kh; d{kkvksa esa ,d oy; cukus ds fy, ,d nwljs ds lkFk
la;ksftr gksrs gSaA ikap dkcZu ijek.kqvksa esa 'ks"k ;k rhljk sp2 d{kk gkbMªkstu ds s
d{kk ds lkFk la;kstu djrk gS ftlls ca/k curk gS tcfd ukbVªkstu ds rhljs sp2

d{kk esa bysDVª‚uksa dh vdsyh ;qXe gksrh gS tks vfoHkkftr jgrh gS dkcZu ds çR;sd
ijek.kq vkSj ukbVªkstu ijek.kq ds yEcor p d{kkvksa tks oy; ijek.kqvksa ds lery
ds yacor gksrs gSa] ,d nwljs ds Åij vkSj uhps oy; ds Lrj ds Åij ,d  bysDVª‚u
es?k dk fuekZ.k djrs gSa tSlk fd csathu ds ekeys esa gksrk gSA

 gkykafd ukbVªkstu dh vf/kd fo|qr_.kkRedrk ds dkj.k bysDVªku es?k
FkksM+k ukbVªkstu dh vksj foLFkkfir gks tkrk gS vkSj bysDVªku ?kuRo uhps lHkh dkcZu
ijek.kqvksa esa fo|eku gksrs gSA

 

ikbfjMkbu dk M.O.

fLrfFk &3 de çHkkfor gksrk gS vkSj ;g vis{kk—r mPpre bysDVª‚u ?kuRo
dh fLFkfr gksrh gS blfy,] oS|qrd.klapyu çfrLFkkiu] bl fLFkfr esa çkFkfedrk ls
gksrk gSA

mijksä vkadM+k ‘B’] ikbjhfMu esa fofHkUu ijek.kqvksa ij vkos'k ?kuRo dks
n'kkZrk gS blds mPp f}èkzqoh; {k.k (2.3 D) }kjk lefFkZr gSA blfy, ikbjhfMu
lkekU; :i [I] ls ds ctk; [II] ¼cf. csathu½ esa çfrfuf/kRo djrk gSA
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HkkSfrdh ds egRoiw.kZ ikbjhMkbu O;qRiUu ds uke vkSj lw= ;k vkS"k/kh; egRo uhps
fn;k x;k gS

bl oxZ ds nks egRoiw.kZ lnL; gSa fDouksfyu rFkk vkblksfDouksfyu ftuesa csatks
ikbjhMkbu nksuksa gSaA

, - C
9
H

7
N

& ;g dksyrkj ¼ftlls igys 1834 esa vyx fd;k x;k Fkk½ vkSj vfLFk rsy
esa ik;k tkrk gSA pwafd ;g {kkj ds lkFk fDofuu vYdy‚bM ds vklou }kjk Hkh çkIr
fd;k x;k Fkk] blfy, bls fDouksfyu uke fn;k x;k Fkk

 fDouksfyu ukfHkd dbZ ,YdsykbM~l ¼fDoukbu] fpud‚ukbu vkfn½] —f=e
eysfj;k jks/kh ¼DyksjksfDou] IykLeksfDou vkfn½] ihM+k uk'kd ¼flUdksfQu½ vkSj
fo'ys"k.kkRed vfHkdeZd ¼v‚Dlhu ;k 8 gkbMªksDlhfDouksfyu½ vkfn esa ekStwn gSA

;g okf.kfT;d :i ls ;k rks dks;ys ds Vkj ds Hkkjh rsy va'k ¼ikbjkbfMu ds leku
vyxko½ ls çkIr fd;k tkrk gS ;k fQj —f=e :i ls rS;kj fd;k tkrk gSA

(Skraup)  tc ,fufyu] ukbVªkscsathu ¼;k vklsZfud vEy½]
fXylj‚y] dsafær lY¶;wfjd vEy vkSj Qsjl lYQsV dk feJ.k xeZ fd;k tkrk gS
rks Dokuksfyu çkIr gksrk gS-

 çfrfØ;k dk ra= vfuf'pr gS ,slk ekuk tkrk gS fd igyk pj.k fXylj‚y
dks ,sØk syhu es a ifjofrZr djuk gS] ftles a , sfuyhu mRiknu es a 
&fQukbyysfeuksçksfivksusyMhgkbZM esa of̀) djrk gSA bl ,fYMgkbM dk dkcZu
dkcksZfuy gS tks csathu ds oy; ij bysDVªksfQy ds :i esa vkØe.k djrk gS ftlds
ifj.kkeLo:i Mk;gkbMªksfDouksykbu dk fuekZ.k gksus ij oy; utnhd gks tkrk gSA
;g ukbVªkscsathu ;k vklsZfud vEy }kjk fDouksfyu esa v‚Dlhdj.k fd;k tkrk gSA
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çfrLFkkfir ,uhykbuksa dk mi;ksx djds çfrLFkkfir fDouksfyu çkIr fd;k tk
ldrk gS

(Friedlander's)  tc o&,ehukscsUtkYMhgkbM dks
ruq {kkj dh mifLFkfr esa ,lhVSfYMgkbM ds lkFk l?kfur fd;k tkrk gS] rc
fDouksykbu curk gSA

 ikbfjMhu oy; esa çfrLFkkfir fDouksykbu ds O;qRiUuksa dks ,lhVSfYMgkbM ds
LFkku ij dhVksUl ;k çfrLFkkfir ,fYMgkbZM dk mi;ksx djds çkIr fd;k tk ldrk
gSA

(Conrad) (Limpach)  -fdV‚LVj ds lkFk
vfufyu dh çfrfØ;k ls flQ (Schiff’s) ds vk/kkj ds ek/;e ls gkbMª‚DlhfDouksfyu
mRiUu gksrk gSA

O

NH2

O

R OR3

R2

—H O2

O
R2

N R

OR3

—R OH3

OH

R2

RN

(Doebner) (Miller)  tc vfufyu ds lkFk
çfrfØ;k dh tkrh gS] rks ,&vlar`Ir dkcksZfuy ;kSfxd fDouksfyu nsrk gS

NH2 RN

HR

O

(Knorr)  lY¶;wfjd vEy ds lkFk vfHkfØ;k ij
&dsVksukbykbM var% vk.kfod iqufoZU;kl ls 2&gkbMª‚Dlh fDouksfyu dk fuekZ.k
djrs gSaA
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OHN

H SO44

O

O

R

NH

R

;g b.p. 238°C ij ,d jaxghu æo gS tks ikuh esa ?kqyu'khy gS ijarq bZFkj vkSj
vYdksgy ls feJ.kh; gS ;g Hkki esa vfLFkj gS vkSj ,d vfç; xa/k gSA

 

;g ikbjhMkbu tSlk fn[krk gS vkSj ikbjhfMu rFkk csathu ukfHkd nksuksa dh çfrfØ;k
çnf'kZr djrk gSA

 fDouksfyu ,d eksuks,flM r`rh;d {kkj gS tks ikbjhMkbu dh
'kfä ds cjkcj gS blds pKb  ewY; ~9.4 gSaA tSls ikbjhMkbu esa prq/kkZrqd yo.k gksrs
gSa ftlesa ,d vEy rFkk ,fYdy gSfyM~l gksrs gSaA

 
3CH IHCl

9 7 9 7 9 7 3
Quinoline Quinoline N-Methylquinolinium iodide

hydrochloride (Quinoline methiodide)

C H NHCl C H N C H NCH I 

 fDouksykbu mRiknu dh (H2/Ni) mRçsjd deh 1]2]3]4]
VsVªkgkbMªksfDouksfyu gksrh gSA rqyukRed :i ls fLFkj csathu oy; ds dkj.k
fMdSgkbMªksfDouksfyu esa iw.kZ deh djuk dfBu gS ijarq ,flfVd vEy esa IysfVue
mRçsjd ds mi;ksx ls çkIr fd;k tkrk gSA

 ;g v‚Dlhdj.k vfHkdkjdksa ds fy, çfrjks/kh ,d fLFkj ;kSfxd
gS ysfdu ikbjhMkbu oy; ds rqyukRed de bysDVª‚u ?kuRo ds dkj.k csathu oy;
ds ojh;rk iw.kZ v‚Dlhdj.k }kjk iksVsf'k;e LFkk;h csgrj mRiknu ds lkFk l'kä
v‚Dlhdj.k }kjk fDouksfyfud vEy ¼,-ikbfjMkbMkbZdkcksZfdlhfyd vEy½ dh
of̀) ds lkFk l'kä v‚Dlhdj.k gksrk gSA

 fDouksfyfud vEy fudksfVfud vEy esa MkbdkcksZDlhysVsM gks ldrk gS vkSj
var esa ikbjhMkbu dks fn[kk;k tk ldrk gS ftlls fDouksfyu esa ikbjhMkbu oy;
dh mifLFkfr gksrh gSA
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 lY¶;wfjd vEy ds lkFk lsysfu;e }kjk v‚Dlhdj.k fidksfyfud vEy nsrk
gSA

 blesa oS|qrd.klapyu çfrLFkkiu
çfrfØ;k,a gksrh gSa tSls gSykstu] ukbVªs'ku] lYQksus'ku vkSj ¶jhMy&f'kYi (Friedel-

Crafts) laca/kh çfrfØ;k,a ukbVªkstu ijek.kq ds :i esa oS|qrd.klapyu çfrLFkkiu ds
fy, ikbjhMkbu oy; ¼cf. ikbfjMhu ½ dks fuf"Ø; dj nsrk gS] çfrLFkkiu csathu dh
oy; esa vf/kekur% 8&fLFkfr esa gksrk gS] 5&çfrLFkkfir mRikn dh NksVh ek=k ds lkFk
8&çfrLFkkfir O;qRiUu çkIr djus ds fy, gksrk gSA

 ok"i pj.k czksfeuhjd.k 3&czkseksfDouksfyu nsrk gS vkSj 500 fMxzh lsfYl;l
ij mRikn eqä çfrLFkkiu çfrfØ;k ds dkj.k 'kk;n 2&czkseksfDouksfyu gSA

¶jhMy&f'kYi çfrfØ;k dks fDouksfyu }kjk ,d lfØ; lewg gksus ds :i esa
fn[kk;k x;k gS] tSls]

 

 ;s ikbjhMkbu
oy; esa &2 vkSj &4 fLFkfr ij gksrs gSa tks ukbVªkstu ijek.kq ¼cf. ikbfjMkbu ½ }kjk
bysDVª‚u dh fudklh ds dkj.k bysDVª‚u dh deh djrs gSA

¼1½ fpfpckfcu ¼lfLpfRlcsfcu½ (Tschitschibabin) çfrfØ;k ;k la'kks/ku
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¼2½ {kkjhdj.k ;k vEyh;dj.k

 

¼3½ gsyksfDouksfyu esa gSykstsu ds U;wfDy;ksfQfyd çfrLFkkiu& tc fDouksfyu dh
2& ;k 4&fLFkfr esa ekStwn gSykstu ijek.kq U;wfDy;ksfQfyd vfHkdeZdksa ¼cf.

ikbfjMkbu½ }kjk vklkuh ls foLFkkfir gks tkrs gSaA

C
9
H

7
N

 ;g ges'kk fDouksfyu ds lkFk gksrk gSA

 fDouksfyu ls vyx gksus ds fy, nksuksa dks muds lYQsV~l esa cny fn;k tkrk
gSA vkblksfDouksfyu lYQsV dks bFkkby vYdksgy ls fHkUukRed fØLVyhdj.k }kjk
vyx fd;k tkrk gS ftlesa ;g dsoy fojy :i ls ?kqyu'khy gksrk gSA vkblksfDouksfyu
ukfHkd fofHkUu {kkjjkxh ¼vYdy‚bM~l½ esa ekStwn gS] tSls] iSiosfju (Papverine)

¼vQhe {kkjjkxh½] ukdksZVhu (Narcotine)] csjcsjhu (Berberine) vkfnA

1- ;g ,d yky xeZ ufydk ds ek/;e ls csatkbfyMhu&bFkkbysekbu ds ok"i dks
ikfjr djds çkIr fd;k tk ldrk gSA

2- fclDyj&usfi;jyLdh la'ys"k.k tc mPp rkieku ij QkLQksjl isaVksDlkbM ;k
futZy tLrk DyksjkbM ds lkFk &fQukbybFkk;ysekbM dks xje fd;k tkrk gS ;k
140 fMxzh lsfYl;l ij QkLQksfjy DyksjkbM ;k QkLQksjl isaVkDyksjkbM ds lkFk]
;g 3]4&fMgkbMªkstksfDouksyhu O;qRiUu cukus ds fy, lkbDyksgkbMªs'ku ls xqtjrk
gSA rks S ;k Se ds lkFk MhgkbMªkstuhdj.k ij mÙkjknZ~/k vkbZlksfDouksfyu O;qRiUu
djrk gSA
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 Lo;a vkbZlksfDouksfyu &gkbMª‚Dlh &fQukbybFkk;ysekbM ls çkIr fd;k
tk ldrk gSA

;g m.p. 23 fMxzh lsfYl;l ij csjax ;kSfxd gSA ;g vius jklk;fud xq.kksa esa
fDouksfyu tSlk fn[krk gSA bl çdkj ;g Hkh ,d eksuks,flM rr̀h;d {kkj gS] vkSj
1]2]3]4& VsVªkgkbMªksvkblksfDouksfyu rd de gks tkrk gSA ;g oS|qrd.klapyu
çfrLFkkiu çfrfØ;kvksa ls xqtjrk gS tSls fd ukbVªs'ku vkSj lYQsu'ku 5& ;k
8&fLFkfr esa] 4&fLFkfr esa czksfeus'ku ls xqtjrk gSA oS|qrd.klapyu çfrLFkkiu]
fLFkfr &1 ij lcls vklkuh ls gksrk gS

 iksVsf'k;e ijeSaxusV ds lkFk v‚Dlhdj.k ij ;g QFksfyd vEy vkSj
fludksesjksfud vEy dk feJ.k nsrk gSA

 

 nks ;k vf/kd fo"ke ijek.kqvksa okys egRoiw.kZ gsVjkslk;fDyd] ftuesa ls
de ls de ,d ukbVªkstu ,d ,tksYl ds :i esa tkuk tkrk gS ikbjkstksy vkSj
bfeMktksy çR;sd esa nks ukbVªkstu ijek.kq gksrs gSa v‚Dlktksy vkSj vkblksDlktksy
esa ,d ukbVªkstu vkSj ,d v‚Dlhtu gksrk gS vkSj Fkk;ktksy vkSj vkblksFkk;kstksy
esa ,d ukbVªkstu vkSj ,d lYQj gSA

 ;g rc çkIr gksrk gS tc ,flfVyhu Mk;tksesFksu ds bZFkj feJ.k ls
xqtjrk gSA

;g m.p. 70 fMxzh lsfYl;l ,d csjax Bksl gS] vkSj 4&LFkku ij lqxaf/kr
;kSfxdksa dh lkekU; fo'ks"krk bysDVªksfQfyd çfrLFkkiu çfrfØ;kvksa dks n'kkZrk gSA

 Qsuktksu ¼;k 2]3&MkbfeFkkby&1&fQukbyikbZjktksy &5&ou½ ,d
egRoiw.kZ gS ikbjkstksy ds O;qRiUu vkSj ,d Tojuk'kd ;k ,aVhik;jsfVd nok ds :i
esa mi;ksx fd;k tkrk gSA
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 ;g ikbjkstksy ds lkFk vkblksesfjd gS vkSj I;wjhu U;wfDy;l esa vkSj
fgfLVMhu esa gksrk gS&,d vko';d vehuks vEy gSA behMktksy ;k blds O;qRiUu
dks &MkbZdkcksZuy ;kSfxd] ,d ,fYMgkbM vkSj veksfu;k dh çfrfØ;k ls çkIr
fd;k tkrk gSA

 ;g ,d Bksl] m.p. 90 fMxzh lsfYl;l vkSj ikbjkstksy ds leku bysDVªksfQfyd
çfrLFkkiu çfrfØ;kvksa ls xqtjrk gSA

bldk egRoiw.kZ O;qRiUu fgfLVMhu tSls vko';d vehuks vEy gSaA fgfLVMkbu
¼fgLVkekbu½ dk fMdkcksZykbts'ku mRikn yxHkx gj çdkj ds Årdksa esa ,ythZ iSnk
djrk gSA

 

1] 2&fLFkfr esa v‚Dlhtu vkSj ukbVªkstu okys ikap lnL;h; gsVªkslk;fDyd dks
vkblksDlktksy ds :i esa tkuk tkrk gS] tcfd 1]3&fLFkfr esa gksus okys yksxksa dks
v‚Dlktksy ds :i esa tkuk tkrk gSA blh lYQj&ukbVªkstu ds rqY;:i dks
vkblksFkk;ktksy ¼1]2&½ vkSj Fkk;ktksy ¼1]3½ ds :i esa tkuk tkrk gSA

 vEy ,ekbM ;k Fkk;ks,flM ds lkFk &DyksjksdkcksZukby ;kSfxd dks
çfrfØ;k djds v‚Dlhtksy ;k Fkk;ktksy dk xBu fd;k tk ldrk gSA

 

 Fkk;ktksy b.p. 117 fMxzh lsfYl;l ij ,d rjy gS Fkk;ktksy oy; ljapuk
okys egRoiw.kZ inkFkZ foVkfeu B1 vkSj ,aVhck;ksfVd isfuflfyu gSaA

 vkbZlksDlktksy 1]3& MkbdkcksZukby ;kSfxdksa ds eksuks&v‚Dlkbe dks xeZ
djds çkIr fd;k tkrk gS

 csatksvksDlktksyksu O;qRiUu dks fofHkUu ikS/kksa esa jksx çfrjks/kd {kerk çnku
djus ds fy, ik;k x;k gSA
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 3& vkSj 4&ukbVªkstsu vkSj lkbMksuksu (Sydnones) okys nks
ukbVªkstu vkSj ,d v‚Dlhtu Hkh gksrs gSaA

nks ukbVªkstu ijek.kqvksa okys rhu Ng&lnL;h; gSVªkslkbfDyd ikbfjMkftu] ikbjhfeMhu
vkSj ikbjkftu gSa tks Øe'k% 1] 2&] 1] 3& vkSj 1] 4 & Mk;tsUl gSaA

 buesa ls ikbZjhfeMhu lcls egRoiw.kZ gS

bldh oy; ç.kkyh I;wjhu] ckfcZVqjsV~l vkSj U;wfDyd vEy esa gksrh gSA U;wfDy;ksçksVhu
ls çkIr U;wfDyd vEy ds gkbMªksfyfll ls I;wjhu] D&jkbckst ;k 2&Mhv‚Dlh&
D&jkbckst vkSj Q‚LQksfjd vEy ds vykok pkj egRoiw.kZ ikbjhfeMhu O;qRiUu
lkbVksflu] 5&feFkkbylkbVksflu] ;wjSfly vkSj Fkk;feu feyrs gSaA

ik;jhfeMhu dks fuEu pj.kksa ds ek/;e ls] ckfcZVîqfjd vEy ls rS;kj fd;k tk
ldrk gS] tks fd eysfj;k ,LVj vkSj ;wfj;k ds la?kuu }kjk çkIr fd;k tkrk gSA

çfrLFkkfir esyksfud ,LVj dk mi;ksx djds & çfrLFkkfir ik;jhfeMhu çkIr
fd;k tk ldrk gSA

ik;jhfeMhu O;qRiUu rS;kj djus ds fy, ,d vU; lkekU; fof/k esa
&MkbdkcksZukby ;kSfxd vkSj ,d ,feMhu ¼C==O ds LFkku ij C==NH  Ja[kyk
gksus ds chp la{ksi.k 'kkfey gSA
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;g POCl3 ds lkFk vfHkfØ;k ds }kjk vklkuh ls 2]4&MkbfeFkkbyikbjhfefMu
esa ifjofrZr fd;k tk ldrk gS vkSj fQj blh gsyks&O;qRiUu dks de dj ldrk gS

ikbfjfeMhu blds O;ogkj esa ikbfjMkbu tSlk fn[krk gSA gkykafd] oy; esa
nks ukbVªkstu ijek.kqvksa dh mifLFkfr ds dkj.k ;g bysDVªksfQfyd lqxfU/kr
çfrLFkkiu dh vksj vR;f/kd fuf"Ø; gks tkrk gS ysfdu U;wfDy;ksfQfyd çfrLFkkiu
çfrfØ;k rqjar gksrh gSA

sym-

sym-VªkbZthu O;qRiUu egRoiw.kZ dhVuk'kd] gfcZlkbM~l] —f=e çfrfØ;k'khy jatd
vkSj çdk'kh; lQsn dkjd gSa ;s O;qRiUu DyksjksQ‚eZ foyk;d dk mi;ksx djrs gq,
gkbMªkstu lkbukbM ds lkFk Dyksjhu dh çfrfØ;k }kjk çkIr fd, x, fl;kU;qjy
DyksjkbM ls lcls vf/kd rS;kj gksrs gSaA fl;kU;qjy DyksjkbM ds gSykstu U;wfDy;ksfQYl
tSls vekbu] vYdksgy vkfn ls vklkuh ls foLFkkfir gks tkrs gSaA

 

nks la?kfur fo"kepØh; oy;ksa okys ;kSfxdksa dk lcls egRoiw.kZ oxZ I;wfjal gS os ,d
ikbfjfeMhu vkSj ,d behMktksy oy; vkSj bPNk nksuksa gksrs gSa vxys v/;k; esa ppkZ
dh tk,xhA

1- fo"kepØh; ;kSfxdksa dks ifjHkkf"kr djsaA

2- ikap&lnL;h; la?kfur fo"kepØh; ;kSfxdksa dk ukedj.k fdl rjg fd;k
tkrk gSA

3- Ng&lnL;h; la?kfur fo”kepØh; ;kSfxd D;k gS\
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1- oy; lnL; ds :i esa dkcZu ds vykok de ls de ,d ijek.kq ;qä pØh;
;kSfxdksa dks fo"kepØh; ;kSfxdksa ds :i esa tkuk tkrk gSA gkykafd nks ;k nks
ls vf/kd lgla;kstd ca/k cukus esa l{ke dksbZ Hkh ijek.kq ,d oy; dk
lnL; gks ldrk gS ysfdu vHkh rd lcls vf/kd ik, tkus okys gsVªkslkbfDyd
;kSfxdksa esa gsVªks ijek.kqvksa ds :i esa dsoy ukbVªkstu] v‚Dlhtu vkSj lYQj
¼xa/kd½ gksrs gSaA

fo"kepØh; oy; i)fr tSls] bikDlkbM] & ;k &ySDVksu vkfn dks
muds oy; i)fr dh lkis{k vfLFkjrk vkSj lqxaf/kr xq.k dh deh ds dkj.k
fo"kepØh; ;kSfxdksa ds :i esa ugha ekuk tkrk gSA ,d dkcZu ds LFkku ij
oy; esa fo"ke ijek.kq dk ifjp;] ruko laca/k dks egRoiw.kZ :i ls ifjorZu
ugha gksrk gSA blfy, lcls fLFkj fo"kepØh; ;kSfxd ikap ;k Ng lnL;h;
oy; gksrs gSa ¼cs;j dk LVªsu fl)kar ns[ksa½A bl çdkj fo"kepØh; ;kSfxdksa dks
mu ;kSfxdksa ds :i esa Hkh ifjHkkf"kr fd;k tk ldrk gS ftuesa ik¡p ;k N%
lnL;h; oy; gksrs gSa] de ls de ,d gSVªks ijek.kq dks oy; lnL; ds :i
esa] tks vis{kk—r fLFkj gksrs gSa vkSj lqxaf/kr xq.k dk n'kkZrs gSaA

2- oy; ijek.kqvksa dks la[;kvksa }kjk Øekafdr fd;k tkrk gS ftlls fo"ke
ijek.kq dks lcls de la[;k feyrh gSA oSdfYid :i ls fo"ke ijek.kq ds
fudVre dkcZu ijek.kqvksa dks  }kjk ukfer fd;k tkrk gS & tcfd
muds cxy esa &dkcZu ijek.kqvksa ds :i esaA çfrLFkkiu ds fy, nks miyCèk
inksa ¼tSls] & vkSj &½ ds dkj.k os ,d&çfrLFkkiu ij nks leko;ork
cukus esa l{ke gSaA çfrLFkkiu esa pkj çfrLFkkiuh; leko;ork dh la[;k
laHko gS ;fn nks çfrLFkkiu ,d tSls vkSj Ng vyx&vyx gksaA

3- Ng&lnL;h; oxZ dk lcls egRoiw.kZ lnL; ftlesa ,d fo"ke ijek.kq
ikbjhMkbu gSA ikbjhMkbu ukfHkd dbZ çk—frd mRiknksa ;Fkk ,Ydy‚bM
¼gseyksd ls dksbu] rackdw ls fudksVhu] dkyh fepZ ls fiisfju½( dh ,d la[;k
esa ekStwn gS foVkfeu ¼ik;jksM‚fDlu ;k foVkfeu B

6
] fudksfVfud ,flM ;k

fu;kflu½( U;wfDyd ,flM ds U;wfDy;ksVkbM~l ¼fMiksLQksfçMhu U;wfDy;ksVkbM
;k Mhih,u] VªkbQ‚LQksjkbfMu U;wfDy;ksVkbM ;k Vhih,u½ vkfnA ,d vU;
fnypLi ;kSfxd ftlesa fifjMhu fjax gksrh gS] os gSa & vkSj & ;wdsuht
¼LFkkuh; ,usLFksfVDl] dksjSekbu ¼'olu mÙkstd½] fMejksy ¼,ukYtsfld½]
,aVksfu;kftM ¼,aVhVîwcj½ ] 2]2&f}/kzqoh; ¼fo'ys"k.kkRed vfHkdeZd½ vkfnA

 oy; lnL; ds :i esa dkcZu ds vykok de ls de ,d ijek.kq ;qä pØh;
;kSfxdksa dks fo"kepØh; ;kSfxdksa ds :i esa tkuk tkrk gSA gkykafd nks ;k nks
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ls vf/kd lgla;kstd ca/k cukus esa l{ke dksbZ Hkh ijek.kq ,d oy; dk
lnL; gks ldrk gS ysfdu vHkh rd lcls vf/kd ik, tkus okys gsVªkslkbfDyd
;kSfxdksa esa gsVªks ijek.kqvksa ds :i esa dsoy ukbVªkstu] v‚Dlhtu vkSj lYQj
¼xa/kd½ gksrs gSaA

 fo"kepØh; oy; i)fr tSls] bikDlkbM] & ;k &ySDVksu vkfn dks
muds oy; i)fr dh lkis{k vfLFkjrk vkSj lqxaf/kr xq.k dh deh ds dkj.k
fo"kepØh; ;kSfxdksa ds :i esa ugha ekuk tkrk gSA ,d dkcZu ds LFkku ij
oy; esa fo"ke ijek.kq dk ifjp;] ruko laca/k dks egRoiw.kZ :i ls ifjorZu
ugha gksrk gSA blfy, lcls fLFkj fo"kepØh; ;kSfxd ikap ;k Ng lnL;h;
oy; gksrs gSa ¼cs;j dk LVªsu fl)kar ns[ksa½A bl çdkj fo"kepØh; ;kSfxdksa dks
mu ;kSfxdksa ds :i esa Hkh ifjHkkf"kr fd;k tk ldrk gS ftuesa ik¡p ;k N%
lnL;h; oy; gksrs gSa] de ls de ,d gSVªks ijek.kq dks oy; lnL; ds :i
esa] tks vis{kk—r fLFkj gksrs gSa vkSj lqxaf/kr xq.k dk n'kkZrs gSaA

 milxksaZ vkSj çR;;ksa ds la;kstu ds le; milxksaZ ds VfeZuy ' 'a  dks vkerkSj
ij gVk fn;k tkrk gSA ;fn ,d ls vf/kd fo"ke ijek.kq mifLFkr gSa] rks
milxksaZ dks ofj"Brk ds Øe vFkkZr~ v‚Dlk (oxa)& igys] fQj Fkk;k (thai)&
vkfn esa j[kk tkrk gSA

 oy; dh fLFkfr dks la[;k lwpd fpàksa ¼;k xzhd v{kjksa½ }kjk fufnZ"V fd;k
tkrk gSA lk/kkj.k fo"kepØh;ksa ftlesa ,d fo"ke ijek.kq gksrk gS] dks bl rjg
ls fxuk tkrk gS fd fo"ke ijek.kq dks vad 1 ¼;k lcls de la[;k½ feyrk
gS vkSj vadksa dks nf{k.kkorZ fn'kk esa tkjh j[kk tkrk gSA tc ;wukuh v{kjksa dk
mi;ksx fd;k tkrk gS rks fo"ke v.kq ds vkxs dh fLFkfr dks &ds uke ls
vfHkfgr ;k fufnZ"V fd;k tkrk gS vkSj mlds ckn rFkk blh çdkj ds vU;
v{kjksa dk ç;ksx fd;k tkrk gSA

 dsoy ,d fo"ke ijek.kq okys bl lewg ds egRoiw.kZ lnL; fFk;ksQhu]
ik;jksy vkSj Qqjku gSaA lekU; ek=k esa dksy Vkj esa fFk;ksQhu vkSj ikbjksys
gksrk gSA Fkk;ksfQu 'ksy rsy vkSj ik;jksy gìh ds rsy esa Hkh gksrk gSA QuZ
ikbu&oqM ds vklou esa ekStwn gSA çk—frd :i ls ik, tkus okys inkFkksaZ
tSls fd] DyksjksfQy] gsfeu] lk;uksdksckykfeu ¼foVkfeu ch 12 (B

12
)½]

v‚fDlu] ,Ydy‚bM vkfn esa ik;jksy oy; ç.kkyh gksrk gSA

 oy; ijek.kqvksa dks la[;kvksa }kjk Øekafdr fd;k tkrk gS ftlls fo"ke
ijek.kq dks lcls de la[;k feyrh gSA oSdfYid :i ls fo"ke ijek.kq ds
fudVre dkcZu ijek.kqvksa dks  }kjk ukfer fd;k tkrk gS & tcfd muds
cxy esa &dkcZu ijek.kqvksa ds :i esaA çfrLFkkiu ds fy, nks miyC/k inksa

¼tSls] & vkSj &½ ds dkj.k os ,d&çfrLFkkiu ij nks leko;ork cukus
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esa l{ke gSaA çfrLFkkiu esa pkj çfrLFkkiuh; leko;ork dh la[;k laHko gS
;fn nks çfrLFkkiu ,d tSls vkSj Ng vyx&vyx gksaA

 ;g Fkk;ksfQu vkSj ¶;wjku dk ukbVªkstu ,uky‚x gSA ;g dks;yk Vkj vkSj
gìh ¼vfLFk½ ds rsy esa gksrk gSA ;g ,d egRoiw.kZ ikap lnL;h; fo"kepØh;
gS D;ksafd bldk ukfHkd çk—frd :i ls ik, tkus okys inkFkksaZ dh ,d cM+h
la[;k esa gksrk gSA

 Ng&lnL;h; oxZ dk lcls egRoiw.kZ lnL; ftlesa ,d fo"ke ijek.kq
ikbjhMkbu gSA ikbjhMkbu ukfHkd dbZ çk—frd mRiknksa ;Fkk ,Ydy‚bM
¼gseyksd ls dksbu] rackdw ls fudksVhu] dkyh fepZ ls fiisfju½( dh ,d la[;k
esa ekStwn gS foVkfeu ¼ik;jksM‚fDlu ;k foVkfeu B6] fudksfVfud ,flM ;k
fu;kflu½( U;wfDyd ,flM ds U;wfDy;ksVkbM~l ¼fMiksLQksfçMhu U;wfDy;ksVkbM
;k Mhih,u] VªkbQ‚LQksjkbfMu U;wfDy;ksVkbM ;k Vhih,u½ vkfnA ,d vU;
fnypLi ;kSfxd ftlesa fifjMhu fjax gksrh gS] os gSa & vkSj & ;wdsuht
¼LFkkuh; ,usLFksfVDl] dksjSekbu ¼'olu mÙkstd½] fMejksy ¼,ukYtsfld½]
,aVksfu;kftM ¼,aVhVîwcj½ ] 2]2&f}/kzqoh; ¼fo'ys"k.kkRed vfHkdeZd½ vkfnA

  oy; lnL; ds :i esa dkcZu ds vykok de ls de
,d ijek.kq ;qDr pØh; ;kSfxdksa dks fo"kepØh; ;kSfxdksa ds :i esa tkuk
tkrk gSA gkykafd nks ;k nks ls vf/kd lgla;kstd ca/k cukus esa l{ke dksbZ
Hkh ijek.kq ,d oy; dk lnL; gks ldrk gS ysfdu vHkh rd lcls vf/kd
ik, tkus okys gSVªkslkbfDyd ;kSfxdksa esa gsVªks ijek.kqvksa ds :i esa dsoy
ukbVªkstu] v‚Dlhtu vkSj lYQj ¼xa/kd½ gksrs gSaA

  ,d vkblksbysDVªksfud fo"ke ijek.kq }kjk
csathu ds dkcZu ds çfrLFkkiu dks Ng&lnL;h; fo"kepØh; ekuk tk ldrk
gSA

1- fo"kepØh; ;kSfxdksa dks mnkgj.k nsdj ifjHkkf"kr djsaA

2- ikap&lnL;h; la?kfur fo"kepØh; ;kSfxdksa dh O;k[;k djsaA

3- Ng&lnL;h; la?kfur fo"kepØh; ;kSfxdksa dks ifjHkkf"kr djsaA

1- fo"kepØh; ;kSfxdksa D;k gSa\ mi;qä mnkgj.k nsdj O;k[;k djsaA

2- ikap&lnL;h; la?kfur fo"kepØh; ;kSfxdksa dh O;k[;k mnkgj.k nsdj djsaA
bUgsa cukus dh fof/k dk fooj.k vkSj jklk;fud çfrfØ;k,a nsA
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3- Ng&lnL;h; la?kfur fo"kepØh; ;kSfxdksa dh O;k[;k mnkgj.k nsdj djsaA
bUgsa cukus dh fof/k dk fooj.k vkSj jklk;fud çfrfØ;k,a nsA
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