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Syllabi Mapping in Book

(UV)

vo'kks"k.k ds fu;e ¼ch;j ,oa ysEcVZ fu;e½] vk.kfod vo'kksf"krk] ijkcSaxuh
LisDVªk dk izLrqrhdj.k ,oa fo'ys"k.k] bysDVªkWfud laØe.k ds izdkj] la;qXeu dk
izHkkoA o.kZewyd rFkk o.kZo/kZd dh ladYiuk] o.kkZidj.kh] o.kksZRd.khZ] vfro.kZd
rFkk v/kkso.kZd foLFkkiuA la;qfXer Mkbu rFkk buksu dk ijkcSaxuh LisDVªkA

vk.kfod daiu] gqd dk fu;e] oj.k ;k p;u
fu;e] vojDr cSaM dh fLFkfr ,oa rhozrk] vojDr LisDVªk dk ekiu] fQaxjfizaV
{ks=] fofHkUu fØ;kRed lewgksa ds vfHkyk{kf.kd vo'kks"k.k rFkk ljy dkcZfud
;kSfxdksa ds vojDr LisDVªk dk fuoZpuA

eksuksgkbfMªd ,YdksgkWy] ukedj.k] ,YMhgkbM] dhVksu] dkcksZfDlfyd vEy ,oa
,LVj ds vip;u }kjk ,YdksgkWy ds fojpu dh fof/k;ka] gkbMªkstu ca/k] vEyh;
xq.k] ,YdksgkWy dh vfHkfØ;k,aA

&ukedj.k] fojpu dh fof/k;ka] foflyu] Xykbdky
dh jklk;fud vfHkfØ;k,a] vkDlhdjdh; fonyu [Pb(OAc)

4
 ,oa HIO

4
] ,oa

fiusdkWy&fiukdksyksu iquZfoU;kl] VªkbgkbfMªd ,Ydksgy&ukedj.k ,oa fojpu
dh fof/k;ka] fXyljky dh jklk;fud vfHkfØ;k,aA

ukedj.k] lajpuk ,oa vkca/ku] fojpu dh fof/k;ka] HkkSfrd xq.k ,oa vEyh;
LoHkko] QhukDlkbM dk vuquknh LFkkf;Ro] ,YdksgkWy ,oa Qhuksy dh rqyukRed
vEyh; lkeF;Z] Qhuksy dh vfHkfØ;k,a&bysDVªkWu Lusgh ,sjkseSfVd izfrLFkkiu]
,slhfVyhdj.k] dkcksZfDlfydj.k] Ýkbt iquZfoU;kl] Dystu iquZfoU;kl] xkWVjeku
la'ys"k.k] gkmcsu gkW'k vfHkfØ;k] ysMjj eukls vfHkfØ;k ,oa jkbej&Vkbeu
vfHkfØ;kvksa dh fØ;kfofèkA

ukedj.k ,oa dkcksZfud lewg dh lajpuk] ,YMhgkbM ,oa dhVksu dk la'ys"k.k]
fo'ks"kr%&vEy DyksjkbM ls ,YMhgkbM] 1-3 fMfFk;Ul ls ,YMhgkbM ,oa dhVksu]
ukbfVªy rFkk dkcksZfDlfyd vEy ls dhVksu dk la'ys"k.k] HkkSfrd xq.k/keZA

dkcksZfuy lewg esa ukfHkd Lusgh ;ksx vfHkfØ;kvksa dh fØ;kfof/k&csatksbu] ,YMksy]
ijfdu ,oa uksbosutsy la?kuu dh fof'k"V lanHkZ esa veksfu;k ,oa blds O;qRiUuksa
ds lkFk la?kuu] fofVax vfHkfØ;k] eSfu'k vfHkfØ;kA

 fo|qr pqEcdh; LisDVªe

 ,YdksgkWy vkSj fQuksy

 ,YMhgkbM rFkk dhVksUl



vfHkj{kd lewg ds :i esa ,sflfVy dk mi;ksx ,YMhgkbM dk mip;u] dhVksu dk
cs;j&fcfytj mip;u] dsfutkjks vfHkfØ;k] ehjohu ikSMªksQ] Dysesa'ku] oqYQ&fd'kuj]
LiAIH

4
 ,oa NaBH

4
 vip;u] buksyhdj.kh] dhVksu dk gSykstuhdj.k] ,

vlarÌr ,YMhgkbM ,oa dhVksu dk ifjp;kRed KkuA

ukedj.k] lajpuk ,oa vkca/ku] HkkSfrd xq.k/keZ] dkcksZfDtfyd vEyksa dh vEyh;rk]
vEyh;rk ij izfrLFkkih dk izHkko] dkcksZfDtfyd vEy dh vfHkfØ;k,a] gsy&oksYgkMZ&
tsyhafLd vfHkfØ;k] vEy DyksjkbM] ,LVj ,oa ,ekbM dk fojpu] dkcksZfDtfyd
vEy dk vip;u] fodkcksZfDtfydj.k dh fØ;kfof/kA gSyks vEyksa dk fojpu ,oa
jklk;fud vfHkfØ;k,a] gkbMªksDlh vEy eSfyd] VkVZfjd ,oa flfVªd vEyA vlar̀Ir
eksukdkcksZfDtfyd vEy dk fojpu ,oa jklk;fud vfHkfØ;k,aA MkbZdkcksZfDtfyd
vEy& fojpu dh fof/k;ka ,oa rki ,oa futZyhdj.k] vfHkdeZdksa dk izHkkoA

bZFkj dk ukedj.k ,oa fopj.k dh fof/k;ka] HkkSfrd xq.k] jklk;fud vfHkfØ;k,a]
fonyu ,oa Lomip;u] thlYl fof/kA

ukbVªks,Ydsu rFkk ukbVªks,jhUl ds cukus dh fof/kA ukbVªks,Ydsu dh jklk;fud
vfHkfØ;k;saA ukbVªks,Ydsu esa ukfHkd Lusgh izfrLFkkiu] vfHkfØ;kvksa dh fØ;kfof/k
rFkk vEyh;] mnklhu ,oa {kkjh; ek/;e esa vip;uA

gSyksukbVªks,jhUl fØ;k'khyrk] ,ehu dk ukedj.k rFkk lajpuk] ,ehu ds HkkSfrd
xq.k rFkk f=foe jlk;u] izkFkfed] f}rh;d ,oa r`rh;d ,ehu ds feJ.k dk
iF̀kddj.k] ,ehuksa dh {kkjdrk ij lajpuk dk izHkko] izkoLFkk :ikarj.k mRizsjdksas ds
:i esa ,sehu yo.k] ,Ydkby rFkk ,jkby ,ehu ds fojpu dh fo/kh ¼ukbVªks ,oa
ukbfVªy ;kSfxdksa dk vip;u½] ,YMhgkbM ,oa dhVksfud vo;oksa dk vip;uh
,ehuhdj.k% xzSfcz;y FksfyekbM vfHkfØ;k] gkQesu czksekbM vfHkfØ;kA ,ehu dh
vfHkfØ;k;sa] ,fjy ,ehu esa bysDVªkWu Lusgh ,jkseSfVd izfrLFkkiu] ,ehu dh ukbVªl
vEy ls vfHkfØ;k] ,fjy Mkbtksfu;e yo.k ds lka'ysf"kd :ikarj.k] ,tks ;qXeuA

 dkcksZfDtfyd vEy vkSj
bZFkj

 ukbVªkstu ds dkcZfud
;kSfxd



1-0 ifjp;
1-1 mís';
1-2 vo'kks"k.k LisDVªk
1-3 ijkcSaxuh (UV) vo'kks"k.k LisDVªksLdksih
1-4 vojDr (IR) vo'kks"k.k LisDVªksLdksih
1-5 viuh izxfr tkafp, iz'uksa ds mÙkj
1-6 lkjka'k
1-7 eq[; 'kCnkoyh
1-8 Lo&ewY;kadu ç'u ,oa vH;kl
1-9 lgk;d ikB~; lkexzh

2-0 ifjp;
2-1 mís';
2-2 ,YdksgkWy % oxhZdj.k vkSj ukedj.k
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ifjp;

Lo&vf/kxe 1

ikB~; lkexzh

dkcZfud jlk;u 'kkL=] jlk;u foKku dk ,d mi&fo"k; gS tks dkcZfud ;kSfxdksa
dh lajpuk] xq.kksa vkSj vfHkfØ;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 vfHkfØ;k dk ewY;kadu vko';d gSaA
dkcZfud vfHkfØ;kvksa ds vè;;u esa çk—frd mRiknksa] nokvksa vkSj cgqyd ds
jklk;fud la'ys"k.k vkSj ç;ksx'kkyk esa vkSj lS)kafrd vè;;u ds ekè;e ls ewy
dkcZfud v.kqvksa dk vè;;u 'kkfey 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 ¼dÃ tSo jklk;fud esa 'kkfey½ vkSj
gSykstu Hkh 'kkfey gSaA

dkcZ/kkfRod (Organometallic) jlk;u] dkcZu&èkkrq ca/k okys ;kSfxdksa dk
vè;;u gSA dkcZfud ;kSfxd lHkh lkalkfjd thou dk vkèkkj cukrs gSa vkSj
vfèkdka'k Kkr jlk;uksa dk fuekZ.k djrs gSaA dkcZu ds ,dy] Mcy vkSj fVªiy caèkksa
(Bonds) dh oSèkrk ds lkFk] vLFkkuhÑr bysDVª‚uksa ds lkFk lajpuk,a dkcZfud
;kSfxdksa dh lkj.kh dks lajpukRed :i ls fofoèk cukrh gSa] vkSj muds vuqç;ksxksa
dh lhek cgqr vfèkd gSA dkcZfud jlk;u 'kkL= (Organic Chemistry) ds vè;;u
ls u flQ+Z dkcZ/kkfRod jlk;u vkSj tSojlk;u (Bio Chemistry) dks vfrO;kiu
fd;k tkrk gS] ysfdu vkS"kèkh; jlk;u foKku] i‚fyej jlk;u vkSj inkFkZ foKku
ds lkFk Hkh vfrO;kiu fd;k tkrk gSA

fo|qr pqEcdh; LisDVªe] fo|qr pqEcdh; fofdj.k dh vkof̀Ùk;ksa ¼LisDVªe½ vkSj
mudh lacafèkr rjaxnSè;Z vkSj QksV‚u ÅtkZvksa dh lhek dk vè;;u gSA fo|qr
pqEcdh; LisDVªe fo|qrpqacdh; rjaxksa dks ,d gV~tZ ¼Hertz½ ls uhps vkSj 1025 gV~tZ
ls Åij dh vko`fÙk;ksa esa lekfo"V djrk gS] tks ijek.kq ukfHkd ds vkdkj ds gtkjksa
fdyksehVj rjaxnS?;Z ds vuq:i gksrk gSA bl vko`fÙk jsat ;k lhek dks vyx&vyx
cSaM esa foHkkftr fd;k x;k gS] vkSj çR;sd vko`fÙk cSaM ds Hkhrj fo|qr pqEcdh; rjaxksa
dks vyx&vyx ukeksa ls cqyk;k tkrk gS] ;s gSa%  LisDVªe dh fuEu vkòfÙk ¼yach rjax
nSè;Z½ esa jsfM;ks rjaxsa] ekbØksoso] vojä] –'; çdk'k] ijkcSaxuh] ,Dl&js] vkSj xkek
fdj.ksa] mPp&vko`fÙk ¼y?kq rjaxnS?;Z½ ijA bu cSaMksa esa ls çR;sd esa fo|qr pqEcdh;
rjaxksa dh vyx&vyx fo'ks"krk,a gSa] tSls fd os dSls mRiUu gksrh gSa] dSls os inkFkZ
ds lkFk ijLij fØ;k djrs gSa] vkSj muds O;kogkfjd vuqç;ksxA yach rjax nSè;Z dh
lhek Lo;a czãkaM dk vkdkj gS] tcfd ;g ekuk tkrk gS fd y?kq rjax nSè;Z lhek
Iykad yackÃ (Planck Length) ds vklikl ds {ks= esa gSA vojä vkSj mPp ijkcSaxuh
dks vk;udkjh fofdj.k ds :i esa oxÊ—r fd;k tkrk gS] D;ksafd muds QksV‚u esa



ifjp;

2 Lo&vf/kxe
ikB~; lkexzh

ijek.kqvksa dks vk;fur djus ds fy, i;kZIr ÅtkZ gksrh gS] ftlls jklk;fud
vfHkfØ;k,a gksrh gSaA

bl iqLrd ^dkcZfud jlk;u 'kkL=* esa jlk;u foKku dh ewy vo/kkj.kkvksa
dks laxzfgr fd;k x;k gSA ;g ijkcSaxuh (UV) vo'kks"k.k LisDVªe] vo'kks"k.k ds
fu;e ¼ch;j ,oa ysEcVZ fu;e½] vk.kfod vo'kksf"krk] ijkcSaxuh LisDVªk dk izLrqrhdj.k
,oa fo'ys"k.k] bysDVªkWfud laØe.k ds izdkj] la;qXeu dk izHkko( o.kZewyd rFkk
o.kZoèkZd dh ladYiuk] o.kkZidj.kh] o.kksZRd.khZ] vfro.kZd rFkk v/kkso.kZd foLFkkiu(
la;qfXer Mkbu rFkk buksu dk ijkcSaxuh LisDVªk( vojDr LisDVªkferh;&vk.kfod
daiu] gqd dk fu;e] oj.k fu;e] vojDr cSaM dh fLFkfr ,oa rhozrk] ojDr LisDVªk
dk ekiu] fQaxjfizaV {ks=] fofHkUu fØ;kRed lewgksa ds vfHkyk{kf.kd vo'kks"k.k rFkk
ljy dkcZfud ;kSfxdks a ds vojDr LisDVªk dk fuoZpu( eksuk sgkbfMªd
,YdksgkWy&ukedj.k] ,YMhgkbM] dhVksu] dkcksZfDlfyd vEy ,oa ,LVj ds vip;u
}kjk ,YdksgkWy ds fojpu dh fofèk;ka] gkbMªkstu ca/k] vEyh; xq.k] ,YdksgkWy dh
vfHkfØ;k,a( MkbgkbfMªd ,YdksgkWy&ukedj.k] Xykbdky dh jklk;fud vfHkfØ;k,a]
VªkbgkbfMªd ,Ydksgy&ukedj.k ,oa fojpu dh fof/k;ka] fXyljky dh jklk;fud
vfHkfØ;k,a( Qhuksy&ukedj.k] lajpuk ,oa vkca/ku] HkkSfrd xq.k ,oa vEyh; LoHkko]
Qhuksy dh vfHkfØ;k,a&bysDVªkWu Lusgh ,sjkseSfVd izfrLFkkiu] dkcksZfud lewg dh
lajpuk] ,fYMgkbM ,oa dhVksu dk la'ys"k.k] ukbfVªy rFkk dkcksZfDlfyd vEy ls
dhVksu dk la'ys"k.k( dkcksZfuy lewg esa ukfHkd Lusgh ;ksx vfHkfØ;kvksa dh
fØ;kfofèk] ukbVªks,Ydsu rFkk ukbVªks,jhUl ds cukus dh fof/k;ka] ukbVªks,Ydsu dh
jklk;fud vfHkfØ;k;sa] ukbVªks,Ydsu esa ukfHkd Lusgh izfrLFkkiu vfHkfØ;kvksa dh
fØ;kfof/k rFkk vEyh;] mnklhu ,oa {kkjh; ek/;e esa vip;u( gSyksukbVªks,jhUl%
fØ;k'khyrk] ,ehu ds ukedj.k rFkk lajpuk] ,ehu dk HkkSfrd xq.k rFkk f=foe
jlk;u( izkFkfed f}rh;d ,oa rr̀h;d ,ehu ds feJ.k dk i`Fkddj.k] ,ehuksa dh
{kkjdrk ij lajpuk dk izHkko( izkoLFkk :ikarj.k mRizsjdksas ds :i esa ,ehu yo.k]
,Ydkby rFkk ,jkby ,ehu ds fojpu dh fof/k] ¼ukbVªks ,oa ukbfVªy ;kSfxdksa dk
vip;u½( ,fjy Mkb,tksfu;e yo.k] ,oa ,tks ;qXeu 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&vf/kxe 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 foLr`r 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



fo|qr pqEcdh; LisDVªe

Lo&vf/kxe 3

ikB~; lkexzh

1-0 ifjp;
1-1 mís';
1-2 vo'kks"k.k LisDVªk
1-3 ijkcSaxuh (UV) vo'kks"k.k LisDVªksLdksih
1-4 vojDr (IR) vo'kks"k.k LisDVªksLdksih
1-5 viuh izxfr tkafp, iz'uksa ds mÙkj
1-6 lkjka'k
1-7 eq[; 'kCnkoyh
1-8 Lo&ewY;kadu ç'u ,oa vH;kl
1-9 lgk;d ikB~; lkexzh

fo|qr pqEcdh; LisDVªe vko`fÙk ;k rjaxnSè;Z ds vuqlkj fo|qr pqEcdh; fofdj.k
(Electro Magnetic Radiation) dk laiw.kZ forj.k gS ;|fi lHkh fo|qr pqEcdh; rjaxsa
fuokZr esa çdk'k dh xfr ls ;k=k djrh gSa] ysfdu os vkof̀Ùk;ksa] rjaxnSè;Z vkSj QksV‚u
ÅtkZ dh ,d foLr`r Ükà[kyk esa ,slk djrh gSaA

pqEcdh; LisDVªe esa lHkh pqEcdh; rjaxnSè;Z dh vofèk lekfgr gksrh gS vkSj
blesa dbZ mi&Ükà[kyk,a gksrh gSa] ftUgsa vkerkSj ij Hkkxksa ds :i esa lanfHkZr fd;k
tkrk gS] tSls fd –'; çdk'k ;k ijkcSaxuh fofdj.kA fofHkUu Hkkx vyx&vyx
ukeksa dks èkkj.k djrs gSa] tks mRltZu] lapj.k] vkSj lacafèkr rjaxksa ds vo'kks"k.k esa
O;ogkj ds varj ds vkèkkj ij vkSj lkFk gh muds egRoiw.kZ O;kogkfjd vuqç;ksxksa
ij vkèkkfjr gksrs gSaA bu lfUufgr Hkkxksa esa ls fdlh ds chp dksbZ lVhd Loh—r
lhek,¡ ugha gSa] blfy, lhek,¡ vfrO;kIr gksrh gSaA

laiw.kZ fo|qr pqEcdh; LisDVªe] fuEure ls mPpre vfrO;kIr gksrh gS bldh
vkof̀Ùk ¼lcls de ls de rjaxnSè;Z½ esa lHkh jsfM;ks rjaxsa ¼tSls] okf.kfT;d jsfM;ks
vkSj Vsyhfotu] ekbØksoso] jsMkj½] vojDr fofdj.k] –';eku çdk'k] ijkcSaxuh
fofdj.k] ,Dl&fdj.ksa vkSj xkek fdj.ksa 'kkfey gSaA xkek fdj.ksa LisDVªksLdksih ds
fy, fo|qr pqEcdh; fofdj.k ds yxHkx lHkh vko`fÙk;ksa vkSj rjaxnSè;Z dk mi;ksx
fd;k tk ldrk gSA

bl bdkbZ esa vki vo'kks"k.k LisDVªk] ijkcSaxuh (UV) vo'kks"k.k LisDVªksLdsih
rFkk vojDr (IR) vo'kks"k.k LisDVªksLdksih ds ckjs esa v/;;u djsaxsA
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bl bdkbZ dks i<+us ds ckn vki&

 vo'kks"k.k LisDVªe dk o.kZu dj ik,axs(

 ijkcSaxuh ¼UV½ vo'kks"k.k LisDVªksLdksih dks le> ik,axs(

 vojDr ¼IR½ vo'kks"k.k LisDVªksLdksih dks le> ik,axsA

LisDVªksLdksih (Spectroscopy) tSlh HkkSfrd rduhdksa dk ifjp; fiNyh 'krkCnh ds
mÙkjk)Z esa] dkcZfud jlk;u ds {ks= esa rsth ls çxfr gqbZ gSA vk.kfod lajpuk dks
[kRe djus ds fy, jklk;fud vfHkfØ;kvksa vkSj xq.kkRed vkSj lkFk gh dkcZfud
;kSfxdksa ds ek=kRed fo'ys"k.k ds vè;;u ds fy, izkphu rjhdksa ds :i esa tkuk
tkus okys igys ds rjhdksa dks vc LisDVªksLdksih rjhdksa }kjk yxHkx iwjh rjg ls
cny fn;k x;k gSA okLro esa o.kZØe vc fu;fer :i ls xq.kkRed vkSj ek=kRed
fo'ys"k.k (Qualitative and Quantitative Analysis) tSls dbZ mís';ksa ds fy, mi;ksx
fd;k tkrk gSA blds vykok blesa ljy vkSj lkFk esa tfVy lajfpr dkcZfud
;kSfxdksa dh lajpuk fuèkkZj.k Hkh 'kkfey gSA dksbZ Hkh izkphu jklk;fud vè;;u
LisDVªksLdksih vè;;u ds :i esa vfèkd tkudkjh ugha nsrk gS vkSj og Hkh cgqr de
le; esa vkSj vDlj ;kSfxd dks u"V fd, fcukA lcls yksdfç; vo'kks"k.k
LisDVªksLdksih (Absorption Spectroscopy) rduhdsa tks fu;fer :i ls mi;ksx dh
tkrh gSa os ijkcSaxuh vkSj –'; o.kZØe vuqÑfr vkSj vojDr LisDVªksLdksih vuqÑfr
gSaA

'kCn mu cUèkuksa dks dgrs gSa ftuesa fo|qr pqEcdh; fofdj.k
fo[kafMr ;k fo'kn gks ldrs gSa vkSj LisDVªe ds vè;;u }kjk inkFkZ ,oa ÅtkZ dh
tk¡p o.kZØe dgykrh gSA LisDVªksLdksih ;k LisDVªksxzkfQd fo"k; fo'ys"k.k esa bl
rF; dk mi;ksx fd;k tkrk gS fd fdlh inkFkZ ds LisDVªe esa js[kkvksa ;k cUèku dh
fLFkfr bldh jklk;fud ç—fr ij fuHkZj djrh gSA

LisDVªksLdksih ds {ks= esa mRltZu ,oa vo'kks"k.k LisDVªksLdksih lfEefyr gksrs gSa]
ijarq dkcZfud v.kqvksa ds fy, ;g vo'kks"k.k LisDVªksLdksih vuqÑfr lokZfèkd
egRoiw.kZ gSA ,d ;kSfxd dk vo'kks"k.k LisDVªksLdksih inkFkZ dks dqN lzksr ds chp
j[kdj çkIr fd;k tkrk gS tks vè;;u dh tk jgh lhek esa fo|qr pqEcdh; fofdj.k
(Electromagnetic Radiation) çnku djrk gS vkSj ;g midj.k o.kZØe ¼LisDVªksekid
;k LisDVªksfp= ekid ds uke ls tkuk tkrk gSa½ dh tkap djrk gSaA

dqN rjaxnSè;Z (Wave Length) ds fo|qr pqEcdh; fofdj.k ;kSfxdks }kjk
vo'kksf"kr gksrs gSa tcfd vU; lapkfjr gksrs gSaA ;g ;kSfxd dh lajpuk gS] tks
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rjaxnSè;Z dks vo'kksf"kr djus ds fy, fuèkkZj.k djrh gSA bl çdkj vo'kksf’kr
rjaxnSè;Z dh lwpuk ;kSfxd ds ckjs esa vfèkd tkudkjh ns ldrk gSA

"DokaVe fl)kar (Quantum Theory)" ds vuqlkj ,d v.kq }kjk ÅtkZ ds
vo'kks"k.k dks ifjekf.kr fd;k tkrk gS ¼vFkkZr ÅtkZ dks vlrr ek=k ;k DokaVk ;k
iSdsV esa vo'kksf"kr fd;k tkrk gS½ vkSj vfHkO;fDr }kjk fn;k tkrk gSaaA

E hv  ;k 
c

E h




tgk¡ E dks ergs1 esa vo'kksf"kr ÅtkZ dgk tkrk gS] h Iykad fLFkjkad gS
¼6-624 × 10–27erg sec.½ v pØ esa fofdj.kksa dh vkof̀Ùk çfr lsdaM ¼cps½ gSa] lseh
esa fofdj.kksa dh rjaxnSè;Z gS vkSj c çdk'k dk osx ¼2-998 × 1010cm/second lseh- izfr
lsdaM½ gSaaA

ijek.kqvksa ds lanHkZ esa ÅtkZ dk vo'kks"k.k ,d d{kk ls nwljh d{kk esa bysDVª‚uksa
ds mÙkstuk ls esy [kkrk gSA gkykafd] v.kqvksa }kjk ÅtkZ dk vo'kks"k.k u dsoy
ijek.kqvksa esa ns[ks tkus okys bysDVª‚fud mÙkstukvksa }kjk gksrk gS cfYd v.kq esa
ijek.kqvksa dh ?kw.kZu vkSj daiu xfr ds dkj.k v.kq dh xfrt ÅtkZ esa ifjorZu ls
Hkh gksrk gS bysDVª‚fud mÙkstukvksa ds vykok] v.kq dh bu ?kw.kZu vkSj daiu ÅtkZ dks
Hkh ek=k fuèkkZfjr fd;k tkrk gSaA blfy,] ,d v.kq dsoy mu fo|qr pqEcdh;
fofdj.kksa dks vo'kksf"kr djsxk] tks bu vuqes; bysDVª‚fud daiu vkSj ?kw.kZu ÅtkZ ds
vuq:i gSaaA fdlh nh xbZ mÙkstuk ds fy, ,d v.kq dsoy ,d fo'ks’k ek=k esa ÅtkZ
vo'kksf’kr djrk gSa vkSj blfy,] vo'kksf"kr fofdj.kksa esa rjaxnSè;Z ds vuq:i rst js[kk
fn[kuh pkfg,A gkykafd fdlh fn, x, lw= esa v.kqvksa dk lewg dbZ vyx&vyx
daiu vkSj ?kw.kZu ÅtkZ okys voLFkkvksa esa iSnk gksrk gS] tks rqyukRed :i ls de ek=k
esa ÅtkZ esa ,d nwljs ls fHkUu gksrs gSaA bl çdkj ;kSfxd ,d NksVh lhek ij ÅtkZ
dks vo'kksf"kr djrk gS ftlds ifj.kkeLo:i js[kkvksa ds ctk; vo'kks"k.k cUèku izkIr
gksrs gSaA

 ,Dl&fdj.k ls ysdj jsfM;ks rajxksa rd fofHkUu rjaxnSè;Z ds fo|qr pqEcdh;
fofdj.kksa us dkcZfud v.kqvksa ds vè;;u esa dqN vuqç;ksxksa dks ik;k gaSA bu {ks=ksa vkSj
vk.kfod mÙkstuk ds çdkj ds chp fo|qr pqEcdh; fofdj.kksa vkSj lglacaèk dk
LisDVªe rkfydk 1-1 esa fn;k x;k gSA
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;gk¡ crk;k tk ldrk gS fd rjaxnS?;Z c<+us ds dkj.k fofdj.kksa ds vuq:i
ÅtkZ ?kV tkrh gSA bl çdkj ijkcSaxuh ;k –'; {ks= esa fo|qr pqEcdh; fofdj.kksa
ds vo'kks"k.k dk ifj.kke bysDVª‚fud mÙkstukvksa esa gksrk gS tcfd vojDr {ks= esa]
vis{kk—r de ÅtkZ ds dkj.k] vo'kks"k.k dk ifj.kke daiu mÙkstdksa esa gksrk gSA
vo'kksf"kr ÅtkZ lekU;rkSj ij UV vkSj –';eku {ks= (Visible Region) esa mRlftZr
gksrh gS] tcfd IR ;k vojDr {ks= esa bls Å"ek (Heat) ds :i esa ik;k tkrk gSA

;kSfxd dk o.kZØe fdlh fo'ks"k Js.kh esa rjaxnSè;Z ;k rjax la[;k ds dk;Z ds
:i esa fo|qr pqEcdh; fofdj.kksa ds vo'kks"k.k ;k laçs"k.k }kjk vadu jprs gq, ,d
fujarj xzkQ ds :i esa çLrqr fd;k tkrk gSA vo'kks"k.k o.kZØe ds egRoiw.kZ çdkj
bl çdkj gSa%

1- ijkcSaxuh vkSj n'kZuh; LisDVªksLdksih (Ultravoilet and Visible Spectroscopy)A

2- vojDr LisDVªksLdksih (Infrared Spectroscopy)A

UV

ijkcSaxuh vkSj –'; {ks= esa ÅtkZ dk vo'kks"k.k eq[; :i ls bysDVª‚fud laØe.k ds
dkj.k gksrk gSA bu bysDVª‚fud laØe.kksa ds fy, vis{kk—r cM+h ek=k esa ÅtkZ dh
vko';drk gksrh gS] vFkkZr] yxHkx 30&300 kcal/mole fofdj.k ds vuq:i ds chp
dh rjaxnSè;Z 100 ls 400 nm gSaA 100 ls 400 nm rd rjaxnSè;Z {ks= gS]tcfd
400&800 nm ls ijkcSaxuh –';eku {ks= gSA pwafd v‚Dlhtu ¼gok esa ekStwn½ 210nm

ls vfèkd –<+rk ls vo'kksf"kr gksrk gS] 100 ls 200 nm ds chp dk {ks= lekU; rkSj
ij fuokZr ijkcSaxuh ;k nwjorhZ ijkcSaxuh dgykrk gS vkSj ijkcSaxuh LisDVªk ds vè;;u
esa bldk vfèkd mi;ksx ugha gksrk gSaA

fo|qr laØe.k ds lkFk&lkFk v.kq ds daiu ,oa ?kw.kZu ÅtkZ esa Hkh ifjorZu gksrk
gS ijarq bldk izfr:i rHkh ns[kk tk ldrk gS tc fdlh v.kq dk vkdkj ok;qxr
voLFkk esa gksA pwafd jlk;u foKku esa vfèkdka'k Ok.kZØeksa dk ekiu foy;u esa fd;k
tkrk gS] blfy, daiu ,oa ?kw.kZu ifjorZu u"V gks tkrs gSa vkSj bysDVª‚fud laØe.k
ds ifj.kkeLo:i dsoy vo'kks"k.k f'k[kj gh fn[kkbZ nsrs gSaA

fdlh fn, x, fo{kksHk ds fy, v.kq ÅtkZ dh dsoy ,d gh vlrr~ ek=k dks
vo'kksf"kr djrk gSA blfy, vo'kks"k.k LisDVªe ,d js[kk o.kZØe gksuk pkfg,] ysfdu
fdlh Hkh uewus ds v.kqvksa dk ,d lewg ckjhdh ls varfjr ÅtkZ Lrjksa dh la[;k esa
ekStwn gksrk gS] tks cUèku vo'kks"k.k dks fn[kkus okyh ,d NksVh lh lhek ls vfèkd
ÅtkZ dks vo'kksf"kr djus ds fy, vis{kk—r de ek=k esa gksrk gSA

ijkcSaxuh vkSj –'; fofdj.kksa ds vuq:i ÅtkZ fuEufyf[kr bysDVª‚fud fo{kksHkksa ds
ckjs esa crk ldrh gS%

(1) flXek caèk bysDVª‚au] fjDr flXek izfrcaèk d{kkvksa ds fy, 
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(2) ikbZ caèk bysDVª‚u] fjDr ikbZ izfrcaèk d{kkvksa ds fy, 

(3) xSj&caèk bysDVª‚u] fjDr flXek izfrcaèk d{kkvksa ds fy, 

(4) xSj&caèk bysDVª‚u] fjDr ikbZ izfrcaèk d{kkvksa ds fy, 

bu laØe.kksa ds fy, vko';d ÅtkZ Øe gS %

-

n

,d v.kq esa ÅtkZ dk Lrj vkSj bysDVª‚fud laØe.k laHko gSa

(1) * bu laØe.kksa (Transitions) ds fy, vko';d ÅtkZ
mPp gS vkSj fuokZr~ ijkcSaxuh {ks= ¼210 nm ds uhps½ fufgr gSA QyLo:i ;kSfxd
ftlesa larÌr gkbMªksdkcZu ,dy caèku fuekZ.k esa 'kkfey gksrs gSa tks lkèkkj.k ijkcSaxuh
¼vFkkZr~ 200&400 nm½ {ks= esa vo'kksf"kr ugha gksrs gSaA

ehFksu * laØe.k ds vuq:i 125 nm ij vo'kks"k.k caèku fn[kkrk gSA

(2) n* xSj&cafèkr ;k vukcaf/kr (Antibonding) ¼vfoHkkftr½
bysDVª‚u dks [kkyh flXek izfrcaèk d{kk esa c<+kok nsus ds fy, vko';d ÅtkZ *. 

dh rqyuk esa cgqr de gksrh gSA vr% ,dkdh ;qXe ;k xSj&cafèkr bysDVª‚uksa okys
v.kqvksa esa dsoy flXek bysDVª‚u okys ;kSfxdksa dh rqyuk esa mPp rjaxnSè;ZZ vo'kksf"kr
gksrh gSA

bl çdkj *n  laØe.k uhps fn, x, gSa %

1. esFksukWy (Methanol) 3CH
..
OH 183 nm ij gksrk gSA

2. feFkkby,ekbu (Methylamine) 3 2CH
..
NH 215 nm ij gksrk gSA

3. feFkkby vk;ksMkbM (Methyl Iodide) 3CH
..
I 258 nm ij gksrk gSA

4. VªkbZ feFkkby,ekbu (Trimethylamine) 3 3(CH
..

) N 227 nm ij gksrk gSA

 èkqzoh; foyk;d ds lkFk xSj&cafèkr bysDVª‚uksa dh dqN var% fØ;k ds dkj.k

bu *n  laØe.kksa dks de rjaxnSè;Z ¼mPp ÅtkZ½ dh vksj LFkkukarfjr djrs gSaA

tyh; vEy esa VªkbZ feFkkby,ekbu dk Ok.kZØe *n  laØe.k ¼227 nm ij½ ds
dkj.k dksbZ vo'kks"k.k ugha fn[kkrk gS D;ksafd vEy foy;u esa VªkbZ feFkkby,ekbu
çksVksusV gks tkrk gS vkSj dksbZ eqDr xSj&cafèkr bysDVª‚u ugha gksrk gSaA
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(3) *   ikbZ d{kkvksa dks fjDr djus ds fy, ikbZ bysDVª‚uksa ds

lacaèk esa fo{kksHk dks *    fo{kksHk dh rqyuk esa vHkh Hkh de ÅtkZ dh vko';drk
gksrh gSA blfy, ;s vo'kks"k.k vke rkSj ij lkekU; ijkcSaxuh {ks= esa gksrs gSaA

dqN lkekU; ;kSfxdksa esa *    laØe.k uhps fn, x, gSa %
1. ,fFkyhu (Ethylene) 2 2(CH ==CH ) 170 nm

2. ,lhVksu (Acetone) 3 3(CH CO.CH ) 180 nm

3. ,flfVyhu (Acetylene) (CH CH) 178 nm

,  caèk dk la;kstu vfèkdre vo'kks"k.k dh rjaxnSè;Z dks vc yacs rjaxnSè;Z esa
cny nsrk gSA bl izdkj] C;wVkMkbu 1,3217 uSuks ehVj ij   vfèkdre gksrk gSaaA

èkqzoh; foyk;d la;qfXer ç.kkfy;ksa esa yacs le; rd vo'kks"k.k dh rjaxnSè;Z
dks ifjofrZr djrs gSaA

(4) *n  ,sls laØe.k dsoy mu ;kSfxdksa esa laHko gksrs gSa ftuesa
nksuksa xSj&caèku ;k vukca/k ¼n½ bysDVª‚uksa ds lkFk&lkFk dbZ caèk ¼bysDVª‚uksa½ gksrs gSa
D;ksafd os xSj&caèk ;k vukca/k bysDVª‚u dh mÙkstuk dks [kkyh djus okys ikbZ (Pi)

d{kk esa 'kkfey gksrs gSaA ;s vke rkSj ij lcls de ÅtkZ okys laØe.k esaa vkSj mPp
rjaxnSè;Z esa gksrs gSaA

dqN lkekU; ;kSfxdksa ds *n   laØe.k uhps fn, x, gSa%

1. ,lhVksu (Acetone) (CH3COCH3) 280 nm

2. ,lhVSfYMgkbM (Acetaldehyde) (CH3CHO) 292 nm

3. csatkfYMgkbM (Benzaldehyde) (C6H5CHO) 328 nm

4. ukbVªk,sFksu (Nitroethane) (C2H5NO2) 271 nm

;gka Hkh la;qXeu ls vo'kks"k.k mPp rjaxnSè;Z dh vksj ifjofrZr gks tkrk gSaA
bl çdkj CH2==CH—CH==O 320 uSuks ehVj ij vo'kksf"kr gks tkrk gS] ysfdu

èkzqoh; foy;u bu * n   laØe.kksa dks èkzqoh; foyk;dksa ds lkFk xSj&caèk  ;k
vukcaèk bysDVª‚uksa ds chp var% fØ;k ds dkj.k de rjaxnSè;Z esa LFkkukarfjr djrs gSaA

blfy, * n  gsDlsu esa ,lhVksu dk laØe.k 280 uSuks ehVj ij] bFksu‚y
esa 270 uSuks ehVj vkSj ikuh esa 264 uSuks ehVj ij gksrk gSA

,   vkSj n bysDVª‚uksa okys v.kq lHkh çdkj ds laHkkfor laØe.kksa ls xqtj
ldrs gSa tks dbZ izdkj ds vo'kks"k.k caèk nsrs gSaA uhps nh x;h rkfydk 1-2 esa dqN
mnkgj.k fn;s x;s gSaA
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rkfydk 1-2

Compound max max

CH3COCH3
*n

166 nm 16,000
* 

180 nm 10,000
*n

280 nm        20

CH3CHO *n
160 nm 20,000

*
194 nm 10,000

*n
292 nm        17

C6H5CHO *
244 nm 15,000

*
280 nm   1,500

*n
328 nm        20

C2H5NO2
*

201 nm   5,000

*n

271 nm        19

mÙksftr voLFkk dh lVhd bysDVª‚fud lajpuk vPNh rjg ls le> esa ugha
vkrh gS ysfdu t:jh ugha fd orZeku la;kstdrk fu;eksa (Valence Rules) ds
vuqlkj bysDVª‚uksa dk fdlh çdkj dk iqufoZrj.k gksA  vo'kksf"kr ÅtkZ lekU; rkSj
ij çdk'k ds :i esa mRlftZr gksrh gSA

(Lambert's Law)  ,d ltkrh; ekè;e ls xqtjus okys lapfjr
çdk'k dh rhozrk T;kferh; :i ls de gks tkrh gS D;ksafd ijr dh eksVkbZ
vadxf.krh; :i ls c<+ tkrh gSA

(Beer's Law)  foys; dk çR;sd v.kq çdk'k ?kVuk ds ,d gh
va'k dks vo'kksf"kr djrk gS] ,d xSj&vo'kksf’kr ekè;e esa lkanzrk dh ijokg fd,
fcukA

    mijksDr nksuksa fu;eksa dks O;Dr fd;k tk ldrk gS]

0

kclI

I
   rFkk   2.303

0log
I

kcl A
I
 

;gk¡ I= lapkfjr çdk'k dh rhozrk (Intensity of Transmitted Light)
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0I vifrr çdk'k dh rhozrk (Intensity of Incident Light)

k   vo'kks"k.k ;k foyqIr gksus dk xq.kkad (Absorptivity or Extinction

Coefficient)

c lkanzrk esa g eksy izfr yhVj (Concentration of g mole/litre)

l lseh esa iFk dh yackbZ (Length of Path in cm)

Avo'kks"k.k (Absorbance)

rFkk  ¾ eksyj foyqIr gksus dk xq.kkad

() (Molar Extinction Coefficient)

eksyj foyqIr xq.kkad () ;g x.kuk djrk gS fd fdruh rhozrk ls jlk;fud
inkFkZ ,d fof'k"V rjaxnS/;Z ds izdk'k dks vo'kksf"kr djrs gSaA bl dk lw= gS]

A = cl

tgk¡]

A  vo'kksf"krk (Absorbance)

()  inkFkZ dk eksyj {kh.krk xq.kkad (Molar Attenuation Coefficient)

C  inkFkZ dh eksyj lkanzrk (Molar Concentration)

l  iFk dh yackbZ (Path Length)

vo'kks"k.k ds rjaxnS/;Z ds fo:) eksyj foyqIr gksus dk xq.kkad vo'kks"k.k lewg
dk xBu djrk gSA

,d LisDVªksQksVksehVj fp= ekid dk mi;ksx ijkcSaxuh vkSj –'; vo'kks"k.k o.kZØe
çkIr djus ds fy, fd;k tkrk gSA

vfuok;Z :i ls fuEufyf[kr ?kVd gksrs gSaA

i (Source of Radiation) ijkcSaxuh çdk'k ds fy,
gkbMªkstu ySai dk mi;ksx fd;k tkrk gS tcfd VaxLVu ySai dk mi;ksx ǹ';
fofdj.kksa dks çkIr djus ds fy, fd;k tkrk gSA

ii (Monochromator) ,d fçTe dk mi;ksx i‚yhØkseSfVd
vusd jaxksa okys fofdj.kksa dks fofdj.kksa ds ladh.kZ caèku dk fo?kVu djus ds
fy, fd;k tkrk gS] tks rc ,d fLyV ;k iV~Vh ls gksdj xqtjrk gS vkSj nks
fdj.k iqatksa (Beam) esa foHkkftr gksrk gSa%& ,d izzfr:i lsy ls xqtjrk gS vkSj
nwljk fjDr lsy ds ekè;e ls ftlesa dsoy foyk;d gSA

iii (Sample Cell) dkap ijkcSaxuh fofdj.k dks vo'kksf"kr djrk
gS ;k izfr:i j[kus ds fy, yxHkx 1 lseh yackbZ dh LQfVd (Quartz) ;k
flfydk lsyksa dk mi;ksx fd;k tkrk gSA



fo|qr pqEcdh; LisDVªe

12 Lo&vf/kxe
ikB~; lkexzh

iv½ (Photocell and Recorder) budk mi;ksx
vo'kksf"krk dks fujh{k.k djus vkSj fjd‚MZ djus ds fy, fd;k tkrk gSA

vo'kks"k.k o.kZØeksa dks vfHkysf[kr djus ds fy, ,d f}fdj.k o.kZØe izfr:i ekid
dk ;kstukc) fu#i.k

(Procedure) mi;qDr foyk;d esa inkFkZ dk cgqr iryk ?kksy
izfr:i lsy esa fy;k tkrk gSA mfpr vo'kks"k.k ds fy, lkanzrk dks lek;ksftr fd;k
tkrk gSA ,d jax okyh fofdj.k dh fdj.k dks mu niZ.kksa ls foHkkftr fd;k tkrk
gS] tks  izfr:i ufydk esa ls gksdj inkFkZ vkSj 'kq) foyk;d ds ekè;e ls xqtjrh
gSaA fjd‚MZj vo'kks"kd dh rjaxnSè;Z ds fo#) eksyj foyqIr gksus ds xq.kkad ds ykx
(log) dks vfHkysf[kr djrk gSA

max( )  vfèkdre vo'kks"k.k ds rjaxnSè;Z dks Kkr djus ds fy, çFkkxr gSa vkSj

,d fo'ks"k vo'kks"k.k ds fy, eksyj foyksiu xq.kkad ( )  gSaA

UV

¼i½ (Chromophore)  fdlh vU; lewg ds lkFk
la;qDr ugha gksus okyk ,d vyx fØ;kRed lewg gS] bls ØkseksQksj dgk tkrk
gS] ;fn ;g ijkcSaxuh ;k n`';eku {ks= esa vo'kksf"kr gksrk gS rks lHkh jaxhu
inkFkksaZ esa de ls de ,d ØkseksQksfjd lewg gksuk pkfg,] rc ØkseksQksj dh
mifLFkfr bls jaxhu cukus ds fy, i;kZIr ugha gksrh gSA

*, n  *   ikbZ caèk vkSj vdsys tksM+s okys lewg blds fy, ftEesnkj gSa]

vkSj * n  laØe.k tks lkekU; ;k mfpr ijkcSaxuh {ks= ¼vFkkZr~ 200-400

nm ;k uSuks ehVj ½ esa gksrk gSaA

rkfydk 1-3 esa ØkseksQksj dk vo'kks"k.k vfèkdre rFkk eksyj foyqIr xq.kkad
ds lkFk&lkFk dqN egRoiw.kZ ØkseksQksj dh lwph nh xbZ gSA
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Chromophore Compound max (nm)  Solvent

,fFkyhu (Ethylene) 171 15,530 ok"i

—CC— ,slhfVyhu (Acetylene) 178 10,000 ok"i

,lhVSfYMgkbM (Acetaldehyde) 160 20,000 ok"i

180 10,000 ok"i

290        17 ok"i

,lhVksu (Acetone) 166 16,000 ok"i

180 10,000 gsDlsu

280        20 gsDlsu

—CN ,sflVksfuVªkby (Acetonitrile) 167   Weak ok"i

—NN— ,stkssehFksu (Azomethane) 338         4 bFksu‚y

—NO2 ukbZVªksehFksu (Nitromethane) 201    5,000 bFksu‚y

274        17 bFksu‚y

o.kZewyd ;k Økseksdksj esa ;g foyfxr lgla;kstd caf/kr lewg (Isolated

Covalently Bonded Group) esa ijkcSaxuh rFkk n`'; lhek ij vo'kks"k.k
(Absorption) dh fo'ks"krk iznf'kZr djrk gSA

mnkgj.k –C=C–, C=0

inkFkZ ¼;k lewg½ tks fofdj.k dks ,d fof'k"V rjaxnS/;Z (Particular Wavelength)

ij vo'kks"k.k djrk gSA

ØkseksQksj ;k o.kZewydksa dh fo'ks"krk,a fuEukuqlkj gS&

o og lewg ftlesa -bysDVªkWu varfoZ"V gksrs gS rFkk ;g *  ds
varxZr laØe.k (Transition) iznf'kZr djrs gSA

o og lewg ftlesa -bysDVªkWu rFkk n-bysDVªkWuksa dk varfoZ"V gksrk gSA

rFkk ;g *n    rFkk *   ds varxZr laØe.k voLFkk iznf'kZr
djrs gSaA

o og ;kSfxd tks fuokZr ijkcSaxuh {ks= (Vacuum UV Region) ij * 
rFkk *   laØe.k voLFkk yxHkx 150 nm vkSj 190 nm ij
vo'kks"k.k iznf'kZr djrk gSA ogk¡ o.kZewyd viuh mifLFkfr iznf'kZr
djrk gSA

o.kZewyd dh vfHk/kkj.kk rFkk bysDVªkWfud laØe.k ij fuEukuqlkj rF;
fuèkkZfjr fd, tk ldrs gSA

o yxHkx 300 uSuks ehVj ds lehi 2&3 la;qfXer ;kSfxd (Conjugated

Units) LisDVªe cSaM iznf'kZr djrk gSA

o dkcksZfuy lewgksa esa yxHkx 270&350 uSuks ehVj ds lehi cgqr y?kq

rhozrk (Low Intensity) max 10–100, 
*n   laØe.k ds dkj.k

vo'kks"k.k cSaM iznf'kZr djrk gSA
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o ljy la;qfXer o.kZewyd tSls fd , vlar`Ir dhVksu tks max 
ds

mPp eku 10,000-20,000 uSuks ehVj ij LisDVªe cSaM iznf'kZr djrs gSA

o ,jkseSfVd iz.kkyh (Aromatic System) esa 100-10,000 uSuks ehVj ij
vo'kks"k.k dks max ij eku iznf'kZr djrs gSA

1- (Independent Chromophore)& ;fn
,d ØkseksQksj ;k o.kZewyd ij jaxhu inkFkZ dh vko';drk gksrh gSA

mnkgj.k& ,tks lewg (Azo Group) –N=N–

ukbVªkslks lewg (Nitroso Group) –NO–

2- (Dependent Chromophores)& bl
Js.kh ds o.kZewyd esa ,d ls vf/kd o.kZewyd ;k ØkseksQksj esa jaxhu inkFkZ dh
vko';drk gksrh gSA

mnkgj.k& ,lhVksu ds ikl ,d dhVksu lewg gksus ij ;g jaxghu gksrk gSA
ijarq MkbZ,flVkby ds ikl nks dhVksu lewg gksus ij ;g ihyk jax iznf'kZr
djrk gSA

o.kZewyd ;k ØkseksQksj esa v.kq dk Hkkx jax ds fy, ftEesnkj gksrk gSA gekjs
us=ksa }kjk ns[ks tkus okyk og jax tks n`'; izdk'k (Visible Light) ds ,d
fuf'pr rjaxnS/;Z ds vanj vo'kksf"kr ugha gksrk gSA

o.kZewyd ;k o.kZo/kZd ds ,d {ks= esa nks vyx&vyx vk.kfod d{kk ds chp
ÅtkZ varj n`';eku LisDVªe dh lhek ds varxZr vkrk gSA n`'; izdk'k tks
ØkseksQksj ;k o.kZewyd ls Vdjkrk gSA rc bysDVªkWu viuh ewy voLFkk
(Ground State) ls mÙksftr voLFkk (Excited State) ij mÙksftr gks tkrs gSA
;g tSfod v.kqvksa (Biological Molecules) esa izdk'k v.kqvksa ds irk yxkus esa
mi;ksx fd;k tkrk gSA o.kZewyd og v/kZHkkx (Moiety) gS tks izdk'k ds
izHkko esa vkus ij v.kq ds ifjorZu dk dkj.k curk gSA

(Conjugated Pi-Bond System

Chromophores)& la;qfXer o.kZewyd ;k ØkseksQksj esa bysDVªksuksa dk ÅtkZ
Lrjksa ds e/; LFkkukarj.k gksrk gSA tks ikbZ&d{kd ds foLrkj dk dkj.k curk
gSA tks ,dy ca/k ,oa f}ca/k ca/kksa dh Ük`a[kyk }kjk fufeZr gksrk gSA ;g izfØ;k
,sjkseSfVd iz.kkyh (Aromatic System) esa ikbZ tkrh gSA lkekU; mnkgj.k esa
jsfVuk ¼izdk'k dk irk yxkus ds fy, us=ksa esa iz;ksx fd;k tkrk gSA½ fofHkUu
[kk| jax] diM+s jatd ¼,tks ;kSfxd½ pH ladsrd] ykbdksihu] -dSjsVhu ,oa
,UFkkslk;uhu 'kkfey gSA o.kZewyd ;g ØkseksQksj dh lajpuk esa fofHkUu
dkjd ,d LisDVªe esa rjaxnS/;Z {ks= dks fu/kkZfjr djus iz;ksx fd, tkrs gSA
tks LisDVªe cSaM ØkseksQksj ;k o.kZo/kZd vo'kksf"kr djsxkA



fo|qr pqEcdh; LisDVªe

Lo&vf/kxe 15

ikB~; lkexzh

¼ii½ (Auxochrome) v‚DlksØkse ;k o.kZo/kZd ,sls
fØ;kRed lewg gSa] tks vius vki esa 200 uSuks ehVj ls vfèkd dk vo'kks"k.k
ugha fn[kkrs gSa] cfYd tc fdlh xq.klw=h; iz.kkyh ls tqM+k gksrk gS] rks
lkekU;r;k vo'kks"k.k vfèkdre lehdj.k dks nh?kZ rjaxnSè;Z ds LFkku ij ys
tkrk gS vkSj vo'kks"k.k lwpd dh rhozrk esa of̀) djrk gSA

vfèkdrj v‚DlksØkseksa esa xSj&vuqcafèkr ;k vukcaf/kr bysDVªkWu gksrs gSa] tSls

dh 2, 3-OH, -NH -OCH , rFkk SH vkSj fdlh ØkseksQksj ds vo'kks"k.k ij

o.kksZRd"khZ ;k o.kkZid"khZ çHkko dk dkj.k gks ldrk gSA

vkWDlksØkse ;k o.kZo/kZd lewg Lo;a esa gh ØkseksQksj ;k o.kZewyd dh rjg
fØ;kfof/k ugha n'kkZrs gSA ysfdu ;g vo'kks"k.k cSaM dks nh?kZ rjaxnS/;Z ds lkFk
yky ls var rd ys tkus okys LisDVªe ds foLFkkiu ij ifjHkkf"kr fd;k tk
ldrk gSA

o.kZewyd ;k ØkseksQksj $ o.kZo/kZd ;k vkWDlksØkse ¾ u;k o.kZewyd

vkWDlksØkse ;k o.kZo/kZd ,d jaxhu ;k jax òf) djus okyk lewg (Enhanching

Group) gksrk gSA

o.kZewyd ;k ØkseksQksj ds la;qXeu dh foLrkfjr fLFkfr ds dkj.k ;g
xSj&cafèkr ;k vukcaf/kr bysDVªkWuksa ds lk>k djus ij o.kZo/kZd izHkko iznf'kZr
djrk gSA

¼iii½ (Bathochromic Shift or Red Shift) v‚DlksØkse
tc fdlh fn, x, ØkseksQksj ls tqM+s gksa] rks ;g xSj&vuqcafèkr bysDVªkWu ugha
gSa] ysfdu vfèkdre vo'kks"k.k dks mPp rjax&nwjh esa cny nsrs gSaA  vfèkdre
ls yach rjaxnSè;Z dh bl foLFkkiu dks o.kksZRd"khZ çHkko ;k yky foLFkkiu dgk
tkrk gSaA

2 2CH ==CH 2 3

..
CH == CH — O CH

 vfèkdre= 170 uSuks ehVj  vfèkdre= 185 uSuks ehVj

;gk¡ v‚DlksØkse 3-OCH 170 uSuks ehVj ls 185 uSuks ehVj rd ifjorZu dky

*   c<+ x;k gSA

iv (Hypsochromic Shift or Blue Shift) v‚DlksØe
;k o.kZo/kZd tc ,d xq.klw=h; ls tqM+k gksrk gS] ftlesa ,dkfèkd caèk vkSj caèk
bysDVªkWu gksrs gSa vkSj vo'kks"k.k vfèkdre rjaxnSè;Z ds fupys Hkkx esa varfjr
gks tkrk gSA vkSj mls vfèkdre ls NksVh rjaxnSè;Z esa ys tkus ij o.kkZid"khZ
çHkko ;k uhyk foLFkkiu dgk tkrk gSaA



fo|qr pqEcdh; LisDVªe

16 Lo&vf/kxe
ikB~; lkexzh

max 295 nm  max 230 nm 

 vfèkdre= 295 uSuks ehVj     vfèkdre= 230 uSuks ehVj

v‚DlksØe&Cl ?kV x;k gS *    295 uSuks ehVj ls 230 uSuks ehVj rd
ifjorZuA

v (Hyperchromic Effect) vfèkdre
eku  }kjk fn[kk, tkus okys vo'kks"k.k dh rhozrk esa of̀) vfro.kZd ;k
o.kkZfr'kk;h çHkko ds :i esa tkuk tkrk gSA ;g lekU; rkSj ij o.kksZRd"khZ
foLFkkiu ds lkFk ns[kk tkrk gSA

vi (Hypochromic Effect) tc vo'kks"k.k
dh rhozrk esa fdlh izfrLFkkih ;k lewg ds dkj.k deh vkrh gS rks ;g
vfèkdre eku nsrk gS] ftls voo.khZ ;k v/kkso.kZd çHkko dgk tkrk gSA
voo.khZ ;k v/kkso.kZd foLFkkiu ds ekeys esa ;g ns[kk tkrk gSA

(Blue Shift) (Red Shift)

 vo'kks"k.k inksa vkSj rhozrk esa cnyko

bysDVª‚fud cnyko ds nkSjku “ ” (Frank-Condon) fl)kar ds vuqlkj]
v.kqvksa ds ukfHkd dh rqyuk esa bysDVª‚u cgqr rsth ls vkxs c<+rs gSa vkSj iquZO;ofLFkr
gksrs gSaA vr% bysDVªksfud foU;kl ls ijkcSaxuh vFkok –'; {ks=ksa esa bysDVªkWuksa dh
mÙkstuk ds le; ukfHkd dh fLFkfr esa dksbZ cnyko ugha fd;k tkrkA tcfd ,d
bysDVª‚u dks ijek.kq ¼cksgj (Bohr) ds e‚My ls x.kuk½ ds pØ ds fy, yxHkx 10–

13  ,d gtkj xquk vfèkd 10–16  bysDVª‚fud ifjorZu ukfHkd dh fLFkfr esa fdlh Hkh
cnyko ds fcuk gksrs gSaA

eksyj foyqIr ;k foyksiu xq.kkad ¼½ ds :i esa bysDVª‚fud laØe.k ¼p½ dh
laHkkouk ls lacafèkr gSA

  =  0.87  ×  1020 p.a



fo|qr pqEcdh; LisDVªe

Lo&vf/kxe 17

ikB~; lkexzh

tgk¡ a ¾ vo'kks"k.k ç.kkyh dk y{; {ks= tks lekU; rkSj ij ØkseksQksj gSaA

p dk eku laØe.k laHkkouk lekU; rkSj ij 1 ;k mlls de gS vkSj ;fn y{;
{ks= ØkseksQksj dk vkdkj 1 uSuks ehVj ls 1 uSuks ehVj gS] rks  ¼eksyj foyqIr gksus
ds xq.kkad½ dk eku 1000 ds Øe dk gksxkA mPpre eku ewY; 105 ds yxHkx gSA
l–'; ;k iw.kZ :i ls vuqefr laØe.k  dk eku yxHkx 10]000 gSa] tcfd de
laØe.k çkf;drk ds fy, ;g lapkj.k eku 1000 ;k mlls de gSaA bl çdkj fdlh
fof'k"V ØkseksQksj dk {ks= vo'kks"k.k dh rhozrk ls lacafèkr gksrk gSA

,d fof'k"V UV o.kZØe fp= 1-4 esa fn[kk;k x;k gSA

fp= 1-4 ,lhVksu dk UV LisDVªe

fofHkUu v.kqvksa esa le:i fØ;kRed lewg vko';d :i ls fcYdqy leku rjaxnSè;Z
ij vo'kksf"kr ugha gksrs gSaA fdlh fof'k"V bysDVª‚fud laØe.k ds fy, ÅtkZ varj
fdlh çnÙk lewg ds vo'kks"k.k dh fLFkfr dks fuèkkZfjr djrk gS] tks fofHkUu
lajpukRed okrkoj.k ds dkj.k leku ugha gks ldrk gSA vo'kks"k.k rjaxnSè;ZZ tSls
la;qXeu] çfrèofu] inkFkksaZ dh ç—fr] LVsfjd vojksèk vkSj foyk;d vkfn vusd
dkjd vo'kks"k.k rjaxnSè;Z dks çHkkfor djrs gSaA

i (Conjugation) tc ØkseksQksfjd lewg dks la;qfXer dj fy;k tkrk
gS] rks mPp rhozrk ¼ *  ½ vo'kks"k.k dks lkekU; :i ls 15&4 uSuks ehVj
dks yacs rjaxnSè;Z esa LFkkukarfjr dj fn;k tkrk gS] tcfd lhèks vla;qfXer
ØkseksQksj ds lanHkZ esa de rhozrk ¼ * n ½ vo'kks"k.k caèk Hkh yxHkx 30 uSuks
ehVj }kjk yacs le; rd LFkkukarfjr fd;k x;k gSaA rjaxnSè;Z mPpre
vfèkÑr vk.kfod d{kk ¼HOMO ;k Highest Occupied Molecular Orbital)

ds chp ÅtkZ varj dks de djus ds dkj.k ;g fuEure vukf/kÑr vk.kfod
d{kh; ¼LUMO ;k Lowest Unoccupied Molecular Orbital) ls uhps vk x;k
gSaA

foLrh.kZ la;qXeu okyh ç.kkyh esa vo'kks"k.k dh fLFkfr nh?kZ rjaxnSè;Z esa pyh
tkrh gS] vkSj laØe.k dk vuqeku vfèkd gks tkrk gSA ;fn budk vo'kks"k.k
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400 uSuks ehVj ds rjaxnSè;Z dh fLFkfr esa gksrk gS] rks la;qXeu esa vusd
ØkseksQksj ;qDr ;kSfxd jaxhu fn[kkbZ nsrs gSaaA ckj&ckj vo'kks"k.k dh lgk;rk
ls la;qfXer nksgjs caèkuksa dh yackbZ dk fuèkkZj.k djuk laHko gksrk gSA bl çdkj
&dSjksVhu 450 uSuks ehVj lq>ko ij vo'kksf"kr gksrk gSA blesa eq[;
vksysfQusd ØkseksQksj ¼,Fkyhu esa Mcy caèk ds fy,   vfèkdre 170 uSuks
ehVj gSA½ dks la;qfXer fd;k x;k gSaA

ii (Resonance and Aromatic System)

fuEure voLFkk ds vuqukn fLFkjhdj.k] vo'kks"k.k rjaxnSè;Z dks de dj
nsrh gS] tcfd mÙksftr voLFkk ds fLFkjhdj.k ls vo'kks"k.k dh rjaxnSè;Z c<+
tkrh gSA

csathu 184 uSuks ehVj (47,000) rFkk 202 uSuks ehVj (7,000) ij
vo'kksf"kr gksrh gS] rFkk blesa 230&270 uSuks ehVj ds eè; {ks= esa dbZ nqcZy
caèk gSaA ;g de rhozrk dk nqcZy csathu vkSj vfèkdka'k ,sjkseSfVd gkbMªksdkcZu

*   laØe.k ij gksus okys daiu çHkkoksa ls tqM+s gksrs gSaA

lkekU;r% csathu ,d çfrLFkkiu vo'kks"k.k dks yach rjaxnSè;Z esa vfèkd rhozrk
ds lkFk vo'kks"k.k esa cny nsrk gSA tcfd jklk;fud inkFkZ vkSj lewg }kjk
çfrLFkkiu FkksM+k yky ifjorZu ¼o.kksZRd"khZ çHkko½ ds dkj.k curk gS] LFkku —
OH,  —NH2, —CHO, vkfn ds }kjk LFkkukarfjr o.kksZRd"khZ foLFkkiu vkSj
vo'kks"k.k rhozrk esa of̀) ds dkj.k curk gSA jSf[kd :i ls xfBr cgqukfHkdh;
,sjkseSfVd gkbMªksdkcZu esa csatsuksbM mR—"V nqcZy caèk dks cuk, j[krk gS] ijarq
budh o`f) ds  lkFk o.kZØeksa dks nh?kZ rjaxnSè;Z dh vksj eksM+ fn;k tkrk gSA
bl çdkj us¶Fksyhu 480 uSuks ehVj (11,000) esa vo'kksf"kr gksdj ihys jax
dk gks tkrk gS] tcfd isUVslhu 580 uSuks ehVj esa vo'kksf"kr gksdj uhys jax
dk gks tkrk gSA

u‚ucsatksbM vkSj fo"kepØh; ,sjkseSfVd (Heterocyclic Aromatic) ;kSfxdksa ds
o.kZØe csathu ds leku gksrs gSaA

iii (Steric Hindrance)  la;qfXer iz.kkyh esa tc   bysDVªkWuksa
dks fo’ks”krk çkIr djus ls jksdk tkrk gS] rks vo'kks"k.k LisDVªk ij xgjk çHkko
iM+rk gSA

NksVs cy voo.khZ ;k v/kkso.kZd çHkko ds dkj.k gksrs gSa tcfd ,dy caèk dk
izcy cy uhyk ifjorZu vkSj voo.khZ ;k v/kkso.kZd çHkko ds dkj.k curk gSA
vfr izcy cy ds ekeys esa ns[kk x;k LisDVªk nks ØkseksQksjksa ds ;kstd LisDVªk
ds leku gksrk gSA bl çdkj MkbesflVhy ds fy,  vfèkdre 267 uSuks ehVj
3545 esflfVyhu]  vfèkdre 266 uSuks ehVj 260 dh rqyuk esa gSA
f}ijfr ds çfrlj.k }kjk vo:) ?kw.kZu ds dkj.k MkbfQu‚y esa fdjSyrk dh
jksdFkke] vo'kks"k.k dh vfèkdrk rFkk vo'kks"k.k dh rhozrk dks de dj nsrh
gSA bl çdkj]
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4,4*&MkbesfFkyMkbfQukby esa çfrLFkkiu feFkkby lewg dk lkekU; çHkko
vo'kks"k.k dh vfèkdrerk rFkk vo'kks"k.k dh rhozrk dks c<+krk gS] ysfdu
2]2*&feFkkbyMkbfQukby esa nks feFkkby lewgksa }kjk fuckZèk ckèkk nks oy;ksa ds
leko;ork dks jksdrk gS vkSj vo'kks"k.k vfèkdre vkSj lkFk gh vo'kks"k.k dh
rhozrk dks de djrk gSaA fll&Vªkal&vkblkselZ (Cis-Trans-Isomers) esa
fll ds :i esa ,d nwljs dks dM+s :i ls jksdk tk ldrk gS] blfy, blesa
lkekU;rk fupys vo'kks"k.k dh vfèkdrk ik;h tkrh gS

 ¼iv½ (Solvent Effect)  ijkcSaxuh vkSj –'; LisDVªksLdksih ds fy,
bLrseky fd;k tkus okyk lkekU; foyk;d 95% bFksu‚y gSA eghu lajpuk
dk LisDVªe çkIr djus ds fy,] de èkqzoh; gkbMªksdkcZu] tSls gsDlsu] gsIVsu
vkfn dk ç;ksx fd;k tkrk gSA

*  laØe.k ds fy, mRlkfgr voLFkk ewy voLFkk ls vfèkd èkzqoh; gksrh

gSA vr% mÙksftr voLFkk rFkk foyk;d ds chp gqbZ f}èkzqoh; var%fØ;k ds
dkj.k foyk;d èkzqohdj.k ¼gsDlsu ls bFksu‚y½ ls 10&20 uSuks ehVj dk yky
foLFkkiu gksrk gSA

 *n laØe.k ds fy, ;g çfØ;k foijhr gS D;ksafd foyk;d ¼xSj&lEcUèk
bysDVªksu½ ds lkFk mÙksftr voLFkk esa laidZ djus dh laHkkouk de gksrh gSA
var% ,lhVksu ds fy, max ¼vfèkdre½ us gsDlsu esa 280 uSuks ehVj dh gS]
ysfdu cM+h èkzqohdj.k ds lkFk foyk;d esa uhyk foLFkkiu çnf'kZr djrk gSA

(Woodword-Fieser Empirical Rules)

max ¼vfèkdre½ fofHkUu ;kSfxdksa ij miyCèk vkadM+ksa ds fo'ys"k.k ds vkèkkj ij]
^oqMoMZ rFkk QkbZtj* us Kkr lajpuk ds la;qfXer Mkbu max ¼vfèkdre½ dh x.kuk
ds fy, dqN vuqHkotU; fu;e (Empirical Rules) cuk,A

i (Dienes)  vçfrLFkkiu la;qfXer MkbZu max ¼vfèkdre½ ¾ 214
uSuks ehVj ds fy, ewy ekuA

(a) ;fn nksuksa la;qfXer f)caèk ,d gh oÙ̀k esa gSa] rks max ¼vfèkdre½ ¾ 253
uSuks ehVj gksxkA

(b) çR;sd ,Ydkby çfrLFkkiu ;k oÙ̀k vo'ks"kksa ds fy, 5 uSuks ehVj tksM+saA

(c) ,DlkspfØ; f}caèk ds fy,] 5 uSuks ehVj esaA

(d) çR;sd f}caèk foLrkj la;qXeu ds fy,] 30 uSuks ehVj tksM+saA

(e) uhps fn, x, vkWDlksØksEl ds fy,] of.kZr ds :i esa tksM+saA
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— Cl,  — Br,  — I   5 uSuks ehVj

— OR   6 uSuks ehVj

— NR2 60 uSuks ehVj

— SR 30 uSuks ehVj

(1) gkseksdqaMykdkj +la;qfXer MkbZu:
ewy eku ¼,d gh o`Ùk esa la;qfXer½ =  253 nm

3 oÙ̀k vo'ks"k ( 3 × 5 = 15) =    15 nm

1 ,DlkbfdfDyd ;qXe caèku la;qfXer =    30 nm

dqy x.kuk ¼max½ vfèkdre =  298 nm

çsf{kr ¼max½ vfèkdre =  298 nm

(2) gsVsjksdqaMykdkj la;qfXer:

MkbZu ds fy, ewy eku =  214 nm

3 o`Ùk vo'ks"k =    15 nm

1 ,DlkbfdfDyd ;qXe caèku =      5 nm

dqy x.kuk ¼max½ ¼vfèkdre½ =  234 nm

çsf{kr ¼max½ ¼vfèkdre½ =  235 nm

(3) fofoèk:

MkbZu ds fy, ewy eku =   214 nm

,DlkslkbfDyd f)caèk 3 × 5 =    15 nm

inkFkZ 5 × 5 =    25 nm

la;qXeu esa nksgjk caèku =    30 nm

dqy x.kuk ¼max½ ¼vfèkdre½ =  284 nm

çsf{kr ¼max½ ¼vfèkdre½ =  284 nm

ii 

cqfu;knh eku ds fy,]

(a) ewy ,-vlarÌr pØh; ;k Ng lnL;h; dhVksu max = 215 nm

(b) ewy ,-vlarÌr ikap lnL;h; oy; dhVksu max = 202 nm

(c) ewy ,-vlar̀Ir ,fYMgkbM (R==H) max = 207 nm

o`f) ds fy,,

(d) nksgjk caèku la;qXeu = 30 nm

(e) ledqaMfyd MkbZu esa la;qXeu dk nksgjk caèku = 39 nm

(f) çR;sd ,Ydkby inkFkZ ds fy, -fLFkfr ij = 10 nm

- fLFkfr ij = 12 nm

  -fLFkfr ;k mPprj ij = 18 nm
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(g) çR;sd v‚DlksØkse ds fy,

—OH -fLFkfr ij =   35 nm

 -fLFkfr ij =   30 nm

 -fLFkfr ;k mPprj ij =   50 nm

—OMe -fLFkfr ij =   35 nm

-fLFkfr ij =   30 nm

 -fLFkfr ij =   17 nm

-fLFkfr ij =   31 nm

—OAc  , - ;k  -fLFkfr ij =     6 nm

—Cl -fLFkfr ij =   15 nm

-fLFkfr ij =   12 nm

—Br -fLFkfr ij =   25 nm

-fLFkfr ij =   30 nm

—NR2 -fLFkfr ij =   95 nm

(h) nksgjs caèku dh cfgeqZ[kh çÑfr ds fy, =     5 nm

(i) foyk;d la'kksèku

DyksjksQkeZ =  +  1 nm

bZFkj =  +  7 nm

ty =  –  8 nm

gsDlsu ;k lkbDyksgsDlsu = + 11 nm

(1) ,-vlar̀Ir vpØh; dhVksu:

ewy eku =  215 nm

2-çfrLFkkiu ,Ydkby (2 × 12) =    24 nm

DyksjksQ‚eZ foyk;d =      1 nm

dqy x.kuk ¼max½ vfèkdre =  240 nm

çsf{kr ¼max½ vfèkdre =  237 nm

(2) ,-vlar̀Ir pØh; dhVksu:

ewy eku =  215 nm

,d &,Ydkby lewg =    10 nm

- ,Ydkby lewg =    18 nm

cgq pfØ; f}cUèk =     5 nm

foLrkj la;qXeu f)caèk =    30 nm

leo`rh; MkbZu =    39 nm

bFksu‚y foyk;d esa =      0 nm

dqy x.kuk ¼max½ vfèkdre =  317 nm

çsf{kr ¼max½ vfèkdre =  315 nm
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(iii) :

cqfu;knh ekuksa dks ysus ij%
(a) Z = H = 250 nm

(b) Z = R— or ring residue ;k fjax vo'ks"k = 246 nm

(c) Z = —OH   ;k  —OR = 230 nm

o`Ùk esa çfrLFkkiu ds fy, o`f)
(d) o-  ;k  m-fLFkfr ij ,Ydkby =   3 nm

  p-fLFkfr ij =   7 nm

(e)  —OH  ;k  — OR at o- ;k m-fLFkfr ij =   7 nm

 p-fLFkfr ij = 25 nm

(f )  —Cl  o- ;k m-fLFkfr ij =   0 nm

 p-fLFkfr ij = 10 nm

(g) —NR2  o- ;k m-fLFkfr ij = 20 nm

 p-fLFkfr ij = 85 nm

,
ewy eku = 246 nm

m-fLFkfr ij ,Ydkby =    7 nm

dqy x.kuk ¼max½ vfèkdre = 253 nm

çsf{kr ¼max½ vfèkdre = 251 nm

(iv) ,-:

cqfu;knh ekuksa dks ysus ij %
(a) -,dy çfrLFkkiu = 208 nm

(b) -f}çfrLFkkiu = 217 nm

(c) -f=çfrLFkkiu = 225 nm

o`f) ds fy,]
(d) foLRkkj la;qXeu f)caèk = 30 nm

(e) cfgosZfyd f}cUèk =   5 nm

(f ) o`Ùk esa f}cUèk          =   5 nm

,
ewy eku = 208 nm

foLrfjr la;qXeu =  30 nm

cfgosZfyd f}cUèk =    5 nm

dqy x.kuk ¼max½ vfèkdre = 243 nm

çsf{kr ¼max½ vfèkdre = 241 nm



fo|qr pqEcdh; LisDVªe

Lo&vf/kxe 23

ikB~; lkexzh

;|fi ijkcSaxuh vkSj –'; LisDVªksLdksih dk ç;ksx'kkyk vkSj m|ksxks esa O;kid mi;ksx
gksrk gS] dsoy dqN egRoiw.kZ vuqç;ksx ;gk¡a fn, x, gSa] tks dkcZfud jlk;u foKku
esa bldh Hkwfedk dks mtkxj djrs gSaA

¼i½ : ç;ksx'kkyk esa la'ysf"kr ,d ;kSfxd dh igpku
blds ekud izfr:Ik ds lkFk vius ijkcSaxuh vkSj –'; LisDVªk dh rqyuk
djds fuf'prrk ds lkFk LFkkfir dh tk ldrh gSA fofèk dk ,d cM+k fgLlk
gS] ftlesa LiSDVªksLdksih iwjh rjg ls ekStwn gS] ;kSfxd dsoy ,d iryk tyh;
?kksy ds :i esa miyCèk gS] D;ksafd tyh; ?kksy dk mi;ksx vojDr o.kZØe
çkIr djus ds fy, ugha fd;k tk ldrk gSA fdlh fo'ks"k fØ;kRed lewg ds
vuq:i {ks= esa dksbZ vo'kks"k.k cSaM ugha gS] fQj ;g fuf'prrk ds lkFk dgk
tk ldrk gS] fd ;kSfxd esa fØ;kRed lewg vuqifLFkr gSA

¼ii½ : ,sls fLFkfr;ksa esa tgk¡ fdlh ;kSfxd ds ckjs esa
jklk;fud vkèkkj ij cgqr de tkudkjh miyCèk gksrh gS] dqN fu"d"kZ ;kSfxd
ds ijkcSaxuh vkSj –'; LisDVªk dk vè;;u djds cuk;k tk ldrk gS] vkSj bl
jpuk esa cSaM dh fLFkfr vkSj fofHkUu fØ;kRedrkvksa lewgksa ds ckjs esa mudh
rhozrk ds ckjs esa miyCèk O;kid la[;k ds lkFk lglacafèkr fd;k tk ldrk
gSA

bl çdkj 280 uSuks ehVj ds ikl ,d detksj cSaM dkcksZfuy lewg dh
mifLFkfr dk lq>ko nsrk gS]tcfd 260 uSuks ehVj ds fudV lw{e lajpuk okyh
eè;e rhozrk okys cSaM dk csathu oy; dk lq>ko nsrk gSA 220&300 uSuks ehVj
ds chp ,d etcwr cSaM 2] 3 ;k 4 la;qfXer f}cUèk ds dkj.k gks ldrk gSsA

jklk;fud vè;;uksa ls i;kZIr tkudkjh miyCèk gksus ij bysDVª‚fud LisDVªk
vfèkd mi;ksxh gks tkrk gSA

(a)  gsDlsu esa futZy
DyksjkbM gkbMªsV 290 uSuks ehVj ij visf{kr dkcksZfuy vo'kks"k.k va”k
dks n'kkZrk gSA ysfdu tyh; ?kksy esa ,slk dksbZ va”k ugha ik;k x;k gS
tks ;g n'kkZrk gks fd tyh; ?kksy esa gkbMªsVsM gSA

CCl .CH == O ( )3 gsDlsu esa CCl .CH            ( )3 tyh; ?kksy esa——
OH

OH

max  ¾ 290 uSuks ehVj bl {ks= esa max  ugha gS

(b)  fuEufyf[kr nks leko;oh ;kSfxdksa
(Isomeric Compounds) esa ls lajpuk (I) esflVkby v‚DlkbM gS vkSj
lajpuk (II) bldk leko;o gSA
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lajpuk (I)  dks max  ¾ 235 uSuks ehVj okys leko;o dks lkSaik tk

ldrk gS ¼ 12]000½ la;qXeu ds dkj.k tcfd lajpuk (II)  esa 210 uSuks
ehVj ls Åij dksbZ vo'kks"k.k ugha gSA

(c) % leko;oh
& vkSj &vk;uksa ds chp] vo'kksf"kr &leko;o  228 uSuks ehVj
¼ 14]000½ ij nks la;qfXer lacaèk fn[kkrk gS] tcfd ,d yacs la;qfXer
ç.kkyh ds dkj.k &leko;o 296 uSuks ehVj ¼ 11]000½ ij vo'kksf"kr
gksrk gSA

  

¼fjax dk nksgjk caèku la;qXeu esa ugha gS½ ¼fjax dk nksgjk caèku Hkh la;qXeu esa gS½

(d) A
1

A
2

% lajpuk (I) esa fn[kk jgk gS fd
foVkfeu A

1
 326 uSuks ehVj ij vo'kksf"kr gksrk gS tcfd lajpuk (II)

esa foVkfeu A
2
 287 uSuks ehVj ij vo'kksf"kr gksrk gSA

(I)

 max = 325 uSuks ehVj  (  51,000)

        Vit. A1

(II)

           max = 287 uSuks ehVj ( 23,000) vkSj 351 uSuks ehVj  ( 41,000) Vit. AA2

(iii) fØ;kRed lewg ds yqIr gks
tkus rFkk ,d u, fØ;kRed lewg ds çdV gksus ds dkj.k gksus okyh fdlh
Hkh jklk;fud vfHkfØ;k dk vè;;u fd;k tk ldrk gS] yqIr gksus ls
vo'kks"k.k dh rhozrk rFkk tyh; foy;u esa Hkh fØ;kRed lewgksa dk vè;;u
fd;k tk ldrk gSA

&gkbMªksDlhfdVksu dk futZyhdj.k dk vè;;u 200&300 uSuks ehVj ds chp
vo'kks"k.k ds }kjk fd;k tk ldrk gSA &vlar`Ir dkcksZfuy ;kSfxd dh
otg ls dkcksZfuy lewg vkSj 225&240 uSuks ehVj ds chp u, vo'kks"k.k lewg
dh mifLFkfr ls fd;k tk ldrk gSA
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(iv)  ijkcSaxuh LisDVªeksa dh lgk;rk ls dhVks&,uksy
pyko;ork (Keto-Enol Tautomerism) dk ljyrk ls vè;;u fd;k tk
ldrk gSA bl çdkj ,fFky ,lhVsV dk ,uksfyd 245 uSuks ehVj ¼  ¾
18]000½ ij vo'kksf"kr gksrk gS tcfd bldk dhVksfud :i 275 uSuks ehVj ¼
 ¾ 20½ ij vo'kksf"kr gksrk gSA

dhVksfud ,ukWfyd

275 uSuks ehVj ¼ = 20½ 245 uSuks ehVj ¼ = 18,000½

vo'kks"k.k lewg dh rhozrk ls VSVksesfjd feJ.k esa nks :iksa dh x.kuk dh tk
ldrh gSA

(v) foy;u esa de 'kdZjk dk ijkcSaxuh foLrkj

fn[kkrs gSa fd eqDr dkcksZfuy lewg ¼280 uSuks ehVj ds ikl visf{kr max ½ ds

lkFk [kqyh Ük̀a[kyk lajpuk dsoy 0-01% dh lhek rd ekStwn gSA

(vi) 230&270 uSuks ehVj ds eè; vo'kks"k.k
lewg dh Ük̀a[kyk dh mifLFkfr ,sjkseSfVd d.kksa dh mifLFkfr dk ladsr nsrh
gSA

(vii) vkS|ksfxd ;kSfxdksa dh rS;kjh esa dHkh&dHkh
vkjafHkd lkexzh dh 'kq)rk Hkh egRoiw.kZ gksrh gSA mnkgj.k ds fy,
gsDlkesfFkysUxehu esa vokafNr ,sjkseSfVd dk uk;y‚u v'kqf);ksa dk vuqjs[ku
rS;kj djus esa ijkcSaxuh vo'kks"k.k foLrkj dh lgk;rk ls irk yxk;k tk
ldrk gSA

blh çdkj] vkS|ksfxd lkbDyksgsDlsu esa ,sjkseSfVd v'kq)rk dk irk bysDVª‚fud
foLrkj dh lgk;rk ls yxk;k tk ldrk gS D;ksafd csathu 255 uSuks ehVj dks
vo'kksf"kr djrk gSA

(viii) : vkS"k/kh;'kkL= (Pharmacology) nokvksa ds fofoèk
mRiknksa ds vkdyu ds fy, vc ijkcSaxuh LisDVªksLdksih dk ç;ksx fu;fer :i
ls fd;k tkrk gSA foVkfeu A

1
] A

2
 vkSj D dk vuqeku voyksdu max  vkSj

ds }kjk laHko gqvkA

¼ix½ ,d ;kSfxd dk vk.kfod Hkkj] tks vfHkdeZd
ds lkFk ,d O;qRiUu cukrk gS] ftlesa ,d rjaxnSè;Z ij mPp rhozrk dk ,d
mPp vo'kks"k.k va”k fo’ks”krk gksrh gS] tgk¡ ;kSfxd vo'kksf"kr ugha djrk gS
lehdj.k dk mi;ksx djds fuèkkZfjr fd;k tk ldrk gS%
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.

A
C

l



tgk¡a C = lknzark eksy izfr yhVj esaA

A  = vo”kksf’krk  = log 0I

I

 = eksyj foyqIr xq.kkad]

l = iFk dh yackbZA

    xzke izfr yhVj foèkfVr Hkkj dks vk.kfod Hkkj ds }kjk fu:fir fd;k tkrk gSA

¼x½ fll&Vªkal leko;o (Cis-Trans

Isomers) dh ,d tksM+h ds chp fll&leko;o dks LVsfjd :i ls ekuk tk
ldrk gS vkSj blfy, Vªkal&leko;o dh vo'kks"k.k vf/kdre vkerkSj ij
vfèkd gksrh gSA bl çdkj]

           ;kSfxd            fll&leko;o          Vªkal&leko;o

Ph — CH CH — Ph== max 280 ( 10,500)   max 295 ( 27,000)  

Ph — CH CH — COOH== max 264 ( 9,500)   max 273 ( 21,000)  

2Ph — CH==CH — CH==CH
max 265 ( 14,000)   max 280 ( 28,000)  

¼xi½  gkbMªkstu caèku vUrjkvk.kfod dk
çHkko vo'kks"k.k vfèkdre ij yxHkx ux.; gksrk gSA ysfdu vUrjkvk.kfod
gkbMªkstu caèku bls mÙksftr voLFkk ds vfèkd fLFkjhdj.k ds dkj.k mPp
rjaxnSè;Z esa foLFkkfir dj nsrk gSA

O-ukbVªksfQukWy p- ukbVªksfQukWy
¼vkrafjd vk.kfod gkbMªkstu caèk½  ¼vkrafjd vk.kfod gkbMªkstu caèk½

max 400  uSuks ehVj  15,000  max 328  uSuks ehVj  9,000 

¼xii½ DyksjksfQy
A vkSj B Øe'k% 660 uSuks ehVj vkSj 642-5 uSuks ehVj ij vo'kksf"kr gksrs gSaA
feJ.k esa muds lkaærk dk vè;;u vo'kks"k.k LisDVªk dks ns[kdj fd;k tk
ldrk gSA

mijksDr ds vfrfjDr ijkcSaxuh vkSj –'; LisDVªfedh dks vEyh;&vkèkkj
larqyu] vkf.od ladqy jpuk] vkf.od ifjoèkZu ;kSfxd vkfn ds vè;;u esa
mi;ksxh ik;k x;k gSA ikjaifjd jklk;fud fo'ys"k.k ij ijkcSaxuh vkSj –';
LisDVªfedh dk lokZfèkd ykHk ;g gS fd vè;;u ds ckn ewy ;kSfxd dh iqu%
tkap dh tk ldrh gSA ;g ,d xSj&fouk'kdkjh fo'ys"k.k gSA
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1- ijkcSaxuh vkSj n`'; LisDVªksQksVksehVj esa eksuksØksehVj dks ifjHkkf"kr djsaA

2- o.kksZRd"khZ izHkko dh ifjHkk"kk nsaA

3- o.kkZid"khZ dk D;k vFkZ gS\

4- vfro.kZd izHkko vkSj voo.khZ izHkko ds chp varj Li"V djsaA

IR

vojDr ¼IR½ ,d vo'kks"k.k LisDVªe vojDr {ks= esa ÅtkZ vo'kks"k.k dk Lo:i gSA
vojDr fofdj.k ls lacafèkr ÅtkZ dh vis{kk—r de ek=k ds dkj.k] os fdlh v.kq
esa bysDVªksfud mÙkstuk ugha dj ikrh gSa] tSlk fd ijkcSaxuh vkSj –'; {ks= esa ns[kk
tkrk gSA vojDr fofdj.k (Infrared Radiation) ds dkj.k ,d ek=k esa v.kq esa daiu
,oa ?kw.kZu ÅtkZ esa ifjorZu gksrk gSA

(Ordinary Infrared Region) 2-5 ls 15µ ¼4]000 ls
667 lseh&1½ fHkUu gksrk gS vkSj ,d lkekU; vojDr {ks= tks 0-8 ls 2-5 µ ¼12]500 ls
4]000 lseh&1½ rd dk gS] ftls (Near Infrared Region)

dgk tkrk gS 15 ls 200µ ¼667 ls 50 lseh&1½ (Far Infrared

Region) dgykrk gSA

tSlk fd igys crk;k tk pqdk gS fd vojDr fofdj.k vlekftr ÅtkZ ds
Lrj esa ÅtkZ dk cnyko yk ldrh gSA daiu vkSj daiu ÅtkZ dh voèkkj.kk dks
le>us ds fy,] vyx&vyx lkeF;Z ds ruu ¼ckaM ds vuq:i½ ls tqM+s gq, xsnksa
¼mlds ijek.kqvksa ds vuq:i½ dh ,d ç.kkyh ekuh tk ldrh gSA v.kq ds ijek.kq
yxkrkj vfLFkj jgrs gSa vFkkZr ,d nwljs ds lacaèk esa foLrkjhdj.k] vuqcaèku rFkk ckaMksa
dk >qdko fLçxksa }kjk tqM+s gq, xsanksa ds xfreku dh rjg gksrk gSA

    ,d daiu Lrj ¼ vibE ½ dh ÅtkZ dk eki

1
ergs

2
     vibE hv

tgk¡ ' 'v daiu ek=k dh la[;k gS ftlesa eku 0] 1] 2 --- ,v çfr lsdaM pØ esa
fofdj.kksa dh vko`fÙk gSA vkSj h  Iykad fLFkjkad (Planck's Constant) gSA

    fofdj.k dh vkof̀Ùk v }kjk nh xbZ gS]
1

/
2

  


f  pØ sec–1

vkSj blh rjax la[;k ds :i esa 1
/

2
  


f

c
 cm–1 tgk¡ f cy fLFkjkad

(Force Constant) esa 1cm esa tks caèk dh izcyrk n'kkZrk gS]
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µ  æO;eku esa deh ¾ 1 2

1 2

m m

m m
,  tgk¡ m1 vkSj 2m 'kkfey ijek.kqvksa ds

æO;eku vkSj c  çdk'k dk osx gSA

;g fn[kk;k tk ldrk gS fd daiu ifjorZuksa ds fy, vko';d ÅtkZ varj
fuEu lehdj.k }kjk fn;k tk,xkA

/
2vib

hc h
E hv f h

 
    rjax la[;k ls lacafèkr gSA
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(Hooke's Law)

fLizax (Spring) ds daiu ds fy, nks ijek.kqvksa ds chp dk caèk ,d fLizax ds var esa
nks xsanksa ds daiu ds leku ekuk tk ldrk gS] ftl ij iz;ksx gksrk
gSA blesa dgk x;k gS] ^^fLizax esa ruko (Tension) vius izkjafHkd yackbZ foLrkj ds
lekuqikrh gksrk gSA^^

ruko (T) = (I – I0) vkSj blfy, daiu dh vkof̀Ùk /K f  

tgk¡ K = xq.kkad]

 I0 = fLizax dh ewy yackbZ]

I = fLizax dh foLrkfjr yackbZ]

f = cy fujarj vkSj

µ ¾ æO;eku esa dehA

bl çdkj daiu vkof̀Ùk () lhèks caèku ds cy fLFkjkad (f) ls lacafèkr gksrh gS
vkSj daiu ijek.kqvksa ds de æO;eku (µ) ls foijhr gksrh gSA blfy, fujarj cy
daiu çfrjksèk dk ,d mik; gS tks cnys esa ÅtkZ caèku ls lacafèkr gSA blfy, ;g
mEehn dh tkuh pkfg, fd rqyuh; æO;eku ds ijek.kqvksa ds chp etcwr caèku mPp
vkof̀Ùk;ksa ij vo'kksf"kr gksaxs tks caèku 'kfDr ds vuqlkj gSaA caèku vkSj vo'kks"k.k dh
'kfDr C—C caèku ds fy, izFke > f}rh; > vkSj rr̀h; vkòfÙk;ksa ds Øe esa gSa A

(Selection Rules)

vojDr fofdj.k daiu ÅtkZ Lrjksa ds chp laØe.k dks çsfjr djrk gS tc v.kq dk
daiu ,d f}èkzqoh; {k.k dh vksj tkrk gSA rks daiu vo'kks"k.k ekuk tkrk gS ;fn ,slk
gksrk gS rks bldk vFkZ gS fd lefer v.kq tSls H2, N2, O2, vkfn vojDr {ks= esa
fdlh Hkh vuqifLFkfr dks ugha fn[kk,xk tcfd HCl, CO, NO2, vkfn tSls fo"ke
v.kq vojDr vo'kks"k.k LisDVªk nsxkA

vojDr fofdj.kksa dk vo'kks"k.k ekStwnk vk.kfod daiu egRoiw.kZ ifjorZu dk
dkj.k curk gS vkSj daiu ek=k esa laØe.k ifjorZu ds nkSjku gh gks ldrk gSA
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fofHkUu çdkj ds ±1 caèku fofHkUu vojDr fofdj.kksa dks vo'kksf"kr djrs gSa
D;ksafd fofdj.k dh vo'kks"k.k vkof̀Ùk ;k rjax la[;k ijek.kqvksa ds æO;eku ls
lacafèkr gksrh gS vkSj lkFk gh lkFk mUgsa tksM+us okys caèkksa dh izcyrk Hkh gksrh gSA

blds vykok v.kq esa fofHkUu jklk;fud caèkksa esa cy vkSj fLFkj æO;eku ds
fofHkUu ewY;ksa dk lekos'k gksrk gS blfy, fofdj.kksa dk vo'kks"k.k vkof̀Ùk;ksa dh ,d
foLrr̀ Ükà[kyk ij gksxkA bl çdkj ,d ljy ;kSfxd ds vojDr LisDVªe esa Hkh
f[kapko vkSj >qdus ds dkj.k vo'kks"k.k ifê;k dh ,d Ük`a[kyk ns[kh tkrh gSA

cgqijek.kq vjSf[kd v.kq ftlesa v.kqvksa dh la[;k n gksrh gS] dqy feykdj
bues 3n dh ek=k gksrh gS vkSj bues ls rhu  ijek.kq foLFkkfir gksdj eqDr gks tkrs
gSA  ftlls ;g 3 ?kw.kZu eqDrrk dk Lrj es ifjofrZr gksrk gSA jSf[kd v.kq ds fy,
;g la[;k 3n – 5 rd de gks tkrh gSA blfy, vxj bu lHkh Lrjksa ds Lora=rk
ds leku daiu f}èkqzoh; {k.kksa dks >wy nsus ls tqM+s gksa rks vo'kks"k.k cSaM Hkh mrus gh
çdkj ds cus jgsaxsA

vfrfjDr xSj&ekSfyd vo'kks"k.k cSaM vksojVksu (Overtone) ;k vkorZ (Hormonic)

dh mifLFkfr ds dkj.k ns[ks tk ldrs gSa tks de rhozrk ds lkFk gksrs gSa] vFkkZr
ekSfyd Lianuksa dh rjaxnSè;Z dk vkèkk ;k ,d frgkbZ la;kstu cSaM ¼jkf'k dk nks ;k
nks ls vfèkd cSaM½ vkSj varj iêh; ¼nks ;k nks ls vfèkd cSaM dk varj½ IR vo'kks"k.k
LisDVªk esa Hkh fn[kkbZ ns ldrs gSaA

(Molecular Vibration)

v.kqvksa esa daiu nks çdkj ds gks ldrs gSaA

(1) (Stretching)  ftlesa nks ijek.kqvksa ds chp dh nwjh c<+rh ;k ?kVrh
gS] (Compression and Stretching) ysfdu ijek.kq ,d gh caèk v{k esa cus jgrs
gSaA

(2) (Bending or Deformation)  ftlesa ijek.kqvksa
dh fLFkfr] ewy caèk v{k ds lkis{k cnyrh gS ;g mu v.kqvksa esa gksrk gS ftuesa
ijek.kq izR;{k ugha tqM+s gksrs gSA ;gka [khapus vkSj >qdus okys daiu dh fLFkfr
uhps fn, x, fp=  1-5 esa fn[kk, x, gSaA

lefer vlefer
(Symmetrical) (Asymmetrical)

 ruu vkSj cadu daiu
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;s f[kapko vkSj >qdko daiu ekukafdr gksrs gSa vkSj tc feyku vko`fÙk ds
vojDr fofdj.k v.kq ÅtkZ ds vo'kksf"kr gksus dh ?kVuk gksrh gS rks daiu dk vk;ke
c<+ tkrk gSA vo'kksf"kr ÅtkZ dks var% Å’ek ds :i esa tkjh fd;k tkrk gS >qdus
okys daiu ds fy, vko';d ÅtkZ daiu dks [khapus ds fy, vko';d ÅtkZ ls cgqr
de gksrh gS ifj.kkeLo:i] >qdus okys daiu de vkof̀Ùk ij gksrs gSaA

 >qdko ¼;k fo:i.k½] daiu dks ls fpfàr fd;k tkrk gSA IR {ks= esa de
vkof̀Ùk fofdj.kksa dk vo'kks"k.k Hkh ?kw.kZu xfr dk dkj.k curk gSA chp dk {ks= 7–

11 (1430–910 cm–1) daiu vkSj ?kw.kZu xfr ds vuq:i vo'kks"k.k cSaM ds ,d uacj
dks n'kkZrk gSSS ftles ,d fo'ks"k v.kq dh fo'ks"krk gksrh gSA blfy, ;g {ks= vkbZ- vkj-
(IR) LisDVªk (Spectra) esa fQaxjfçaV {ks= (Finger Print Region) ekuk tkrk gS D;ksafd
;gka nks ;kSfxdksa ds leku LisDVªk ugha gks ldrs gSaA

;g è;ku nsus dh ckr gS fd ijek.kq v.kq ds okLrfod vo'kks"k.k Ckaèk dh la[;k
lS)kafrd :i ls vuqeku ls cgqr de gSA ;g nqcZy daiu cSaM foÑr gksus ;k
vuqifLFkr gksus ds dkj.k f}èkzqoh; {k.k esa dksbZ ifjorZu u gksus ds dkj.k gks ldrk
gSA

lkj.kh 1-4 esa miyCèk vkadM+ksa ds vkèkkj ij çeq[k lewgksa vkSj  {ks= esa caèkuks
dh vko`fÙk;ksa dks lwphc) fd;k x;k gSaA

 IR esa fo'ks"krk vo'kks"k.k vko`fÙk

lewg ;kSfxd dk oxZ daiu ds izdkj rjax la[;k
lhek

Pr. ,YdksgkWy  (O—H) 3630

—O— H Sec. ,YdksgkWy  (O—H) 3620

,YdksgkWy  (O—H) 1350–1260

fQuksy   (O—H) 3600
(O—H) 1410

,YdksgkWy  (C—O) 1080–1010

fQuksy  (C—O) 1230–1140

C—O bZFkj  (C—O) 1150–1080

bZFkj  (C—O) 1200

,fYMgkbM  C==O 1730–1700

dsVkUl  C==O 1720–1660

bZFkj  C==O 1735

vEy  C==O 1725

 O — H 3500

 (C—O) 1320–1210
—NH2 ,ehu  (N—H) 3450–3400

 (C—N) 1340–1250

 (N—H) 1650

,ekbM~l  (N—H) 3500

 C==O 1690
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 (N—H) 1600

—C N lkbukbM~l  (C N) 2250–2225

,jkseSfVd  (N  O) 1550–1510

ukbVªks 1365–1335

,fyQSfVd  (N  O) 1565–1510

ukbVªks 1385–1360

,Ydhu  (CC) 1680–1600

 (C—H) 3090–3040

 (C—H) 1420, 995–915   

—C C— ,Ydhu  (CC) 2250–2100

 (C—H) 3200

 (C—H) 650

R—X ,Ydkby gSykbM  (C—F) 1400–1000
 (C—Cl) 800–600
 (C—Br) 600–500
 (C—I) 500

,Ydhu  (C—H) 3000–2850

,Ydhu  (C—H) 3100–3000

,Ydhu  (C—H) 3300

vfuok;Z :i ls ;a= vkbZ- vkj- (IR) LisDVªksQksVksehVj (UV) LisDVªksQksVksehVj ds
leku gS] flok; fofdj.kksa ds lzksr ds] uewuk uyh vkSj lalqpd ls fHkUu gksrs gSaA

(i) IR vojDr fofdj.kksa ds fy, nqyZHk e`nk vkDlkbM tSls fd
ftjdksfu;e v‚DlkbM] ;fVª;e v‚DlkbM vkSj ,jksfc;e v‚DlkbM dks yxHkx
1500°C rd xeZ fd;k tkrk gSA blds vykok mRrsftr nhi ¼IR fofdj.kksa ds fy,½
vkSj 1700°C rd xeZ fd, x, èkkrqey flfyd‚u dkckZbM ¼Xyksckj lzksr½ dh ,d
NM+ dk Hkh mi;ksx fd;k tkrk gSA

(ii) fçTe ds lkFk ,do.kZd dks cgqjaxh fofdj.kksa dks ml ?kVd
vkof̀Ùk;ksa esa lqy>kus ds fy, mi;ksx fd;k tkrk gS tks  fLyV ;k iV~Vh ls
gksdj xqtjrh gSa vkSj fQj nks leku rhozrk dh fdj.kksa esa foHkkftr gks tkrh
gSa] tks ,d izfr:i ls xqtjrh gSaA

(iii) dkap vkSj DokVZ~t ds :i esa nksuksa IR fofdj.kksa dks
–<+rk ls vo'kksf"kr djrs gSa ¼è;ku nsa fd fdlh Hkh jklk;fud caèk okys inkFkZ
IR {ks= esa vo'kksf"kr gks tk,axs½ ;gk¡ izfrn'kZ ;k izfr:i uyh lksfM;e
DyksjkbM ¼,d vk;fud ;kSfxd½ ls cuh gS tks vklkuh ls xSlh; izfrn'kZ ;k
izfr:i dks idM+ ldrk gSA rjy izfrn'kZ ;k izfr:i ds fy, bldh ,d cwan
dks lksfM;e DyksjkbM dh nks lery IysVksa ds chp j[kk tkrk gSA

vfØ; foyk;d ds rjy inkFkksaZ dk iryk ?kksy mnklhu CCl4 ;k CHCl3 dk
Hkh mi;ksx fd;k tk ldrk gSA Bksl vkn”kksZ dks ;k rks lw{e :i ls uqtksy
(Nujol) ¼,d rjy gkbMªksdkcZu½ ;k gsDlkDyksjks C;wVkMhu esa QSyk;k tkrk gS]
bl çfØ;k dks efyax (Mulling) ds :i esa tkuk tkrk gSA oSdfYid :i ls
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vfrfjDr iksVsf'k;e czksekbM ds lkFk Bksl vkèkkj gS vkSj feJ.k ,d vkdkj
cukus ds fy, ladqfpr gSA

(iv) FkeZy lalwpd vkerkSj ij mi;ksx fd, tkrs gSa tks rjax la[;k ds
fo:) çfr'kr laçs"k.k ds xzkQ dks vfHkys[k djrs gSa tc vfèkdre vo'kks"k.k
ds {ks= vo'kks"k.k cSaM ds :i esa fn[kkbZ nsrs gSa IR LisDVªe ds vè;;u esa eksyj
foyqIr gksus ds xq.kkad dk vfèkd egRo ugha gSA

         dqN lkekU; ;kSfxdksa dk IR foLrkj uhps fn;k x;k gS%

,lhVksu dk IR o.kZØe

,fuyhu ds IR LisDVªeo.kZØe

ukbVªkscsathu dk IR foLrkj
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IR foLrkj ,fFky 4 dhVks 2 esfFkylkbDyksgsDl 2 ,uks,V

IR 

¼i½  caèk dh vfèkd ls vfèkd izcyrk bldh QsSyh
gqbZ vkòfÙk gksxh dksbZ Hkh dkjd tks caèk dks detksj djrk gS] og viuh QSsyh
gqbZ vkof̀Ùk dks de djrk gSA bl çdkj ,YdksgkWy esa O—H  caèk ,flfVd
vEy esa  O—H caèk ls vfèkd etcwr gksrk gS] tks VªkbDyksjks,lsfVd vEy esa
O—H  caèku ls vfèkd etcwr gksrk gS ¼ — Cl ds — l çHkko ds dkj.k½

CH3—CH2—OH  (O — H) 3640 cm–1

3

O

CH == C — O — H


 (O — H) 3500 cm–1

(—O—H caèku vuqokn izHkko ds dkj.k detksj gS)

 (O — H) 3400 cm–1

(—O —H caèku detksj gSA etcwr –I ds izHkko ds dkj.k —Cl)

¼ii½  ijek.kqvksa esa 'kkfey gksus okys
caèk dk QSyh gqbZ vkòfÙk ?kVd ijek.kqvksa dh bysDVªksuxsfVfoVh esa of̀) ds lkFk
c<+ tkrh gSA O  >  N  >  C  dh fo|qrxfr vkSj QyLo:i

O—H N—H C—H

  = 3600 cm–1   = 3500–3300 cm–1   = 3000–2850 cm–1

vfèkd ls vfèkd  RCOX esa bysDVªksuxsfVfoVh X lekos'k dh vkof̀Ùk gSA

¼iii½ 'kkfey ijek.kqvksa dk ijek.kq Hkkj
ftruk vfèkd gksrk gS] mruh gh bldh vkòfÙk de gksxhA tSls

O—H O—D C—H C—D

 = 3600 cm–1  = 2600 cm–1  = 3000–2850 cm–1  = 2200 cm–1

¼iv½  gkbMªkstu caèk vkerkSj ls ruu okyh vkòfÙk dks de djrk
gS] ysfdu cadu okyh vkòfÙk dks c<+krk gSA
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R—O—H

cgqr iryk ?kksy esa vyx fd;k 'kjkc ¼gkbMªkstu caèkqrk½

 (O—H) = 3600 cm–1  (O—H) = 3500 cm–1

 (O—H) = 1350 cm–1  (O—H) = 1430 cm–1

N—H caèku QSyk gqvk vkòfÙk dh rqyuk esa dqN gn rd de gksrh gS
O—H caèku ds dkj.k N- caèkuA

¼v½  dbZ lcaèkksa dh QSyh gqbZ vkòfÙk la;qXeu ds dkj.k de gks tkrh
gS D;ksafd ;g vkof̀Ùk }kjk caèk dh yackbZ dks c<+krk gSaaa

    

        i`Fkdla;qfXer            Conjugated

     = 1680 cm–1            = 1600 cm–1

       

        i`Fkdla;qfXer         Conjugated

                      = 1720 cm–1      = 1675 cm–1

IR LisDVªksLdksih fØ;kRed lewgksa] ;kSfxdksa dh igpku vkSj jklk;fud vfHkfØ;kvksa
ds vè;;u ds fy, fu;fer :i ls mi;ksx fd;k tkrk gSA mijksDr vè;;uksa ds
fy, blus yxHkx iwjh rjg ls LisDVªksLdksih dks cny fn;k gSA  LisDVªksLdksih ds
dqN egRoiw.kZ vuqç;ksx uhps fn, x, gSa

(i) fØ;kRed lewgksa vkSj ;kSfxd dh igpku ,d v.kq ds Hkhrj ,d fØ;kRed
lewg esa caèk ,d vko`fÙk ds lkFk daiu djrs gSa tks v.kq ds ckdh fgLlksa ls
T;knk çHkkfor ugha gksrs gSaA fofHkUu v/;;uksa dh fo'ks"krk vo'kks"k.k vkof̀Ùk
Ük̀a[kyk rkfydk 15-4 esa nh xbZ gSA bl çdkj ,d fo'ks"k vko`fÙk ij vo'kks"k.k
gksrk gSA

(i)  ,d v.kq ds Hkhrj ,d
fØ;kRed lewg esa caèk ,d vko`fÙk ds lkFk daiu djrs gSa] tks v.kq ds ckdh
fgLlksa ls T;knk çHkkfor ugha gksrs gSaA fofHkUu caèk dh fo'ks"krk vo'kks"k.k
vkof̀Ùk Ük̀a[kyk rkfydk 1-4 esa nh xbZ gSA bl çdkj ,d fo'ks"k vkof̀Ùk ij
vo'kks"k.k fo'ks"k caèk vkSj fØ;kRed lewg dk ladsr gksrk gSA gkykafd] ,d
fo'ks"k {ks= esa ,d vo'kks"k.k f'k[kj dh vuqifLFkfr fuf'pr :i ls fo'ks"k lewg
dh mifLFkfr dks fu;af=r djrh gSA vKkr ;kSfxd dks fpfàr djus ds fy,
blds LisDVªe dks fy;k tkrk gS vkSj vo'kks"k.k cSaM dks è;ku esa j[krs gq,
ekud rkfydk ds ijke'kZ ls fof'k"V fØ;kRed lewgksa dh mifLFkfr ;k
vuqifLFkfr fudkyh tk ldrh gSA

mnkgj.k ds fy,] 1718 ls-eh-&1 ds ikl ;k mlds ikl ,d etcwr caèk
dkcksZfuy lewg dh mifLFkfr dks fufnZ"V djrk gS]tks fd ,fYMgkbM] dsVksfud
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;k ,LVj esa gks ldrk gS vkSj blfy, o.kZØe dk mi;ksx jklk;fud fo'ys"k.k
ds lkFk la;kstu esa fd;k tkrk gSA blh rjg 3600ls-eh-&1 ds ikl ,d
vo'kks"k.k cSaM —OH lewg dk lwpd gSA bldh dbZ fØ;kRed ifjorZuksa esa
;g laHkor% bl rduhd ds mi;ksx dk lcls egRoiw.kZ fp=.k gSA dkcksZfuy
lewgksa ds fy, vo'kks"k.k caèk bl ckjs esa tkudkjh nsrk gS&

1- vuquknh Hkkxhnkjh dh lhek

2- oÙ̀k dk vkdkj

vuqukn lkekU; dkcksZfuy lewg ij rhu caèk pfj= ;k ,dy caèk çnku dj
ldrk gSA rhu çdkj ds caèk pfj= dh Hkkxhnkjh ftruh vfèkd gksrh gS] mPp
vo'kks"k.k dh vkòfÙk mruh gh vfèkd gksxhA

;fn dkcksZfuy lewg vkèkkj ij caèk dks.k esa jgrk gS vkSj bldk laihM+u
vo'kks"kd dh vkòfÙk dks c<+krk gSA bl çdkj dkcksZfuy lewg 4] 5 vkSj 6
lnL;h; ?ksjs esa Øe'k% 1770 lsa-eh-&1] 1740 lsa-eh-&1 vkSj 1710 lsa-eh-&1 dks
vo'kksf"kr djrk gSA vuqukn çHkko vkSj o`Ùkkdkj çHkko nksuksa Lora= vkSj ,d
lkFk ;ksxkRed gSaA

1430&910 lsa-eh-&1  (7–11 µ)  {ks= esa vo'kks"k.k foLrkjksa esa] >qdus vkSj ?kw.khZ
daiu ds dkj.k dbZ vo'kks"k.k va'k gksrs gSa vkSj ;g ,d v.kq ds fof'k"V xq.k
gksrs gSaA bl dkj.k ls bl {ks= dks fQaxjfçaV {ks= ds :i esa tkuk tkrk gS vkSj
fdlh Hkh nks ;kSfxdksa ds foLrkjksa esa leku LisDVªk ugha gks ldrk gS vkSj os dHkh
Hkh leku dSls gks ldrs gSaA bl çdkj fQaxjfçaV {ks= esa 'kq) izfr:Ik ds lkFk
dqN ,sjkseSfVd ;kSfxdksa ds vo'kks"k.k foLrkjksa dh rqyuk fuf'pr :i ls bldh
igpku dh iqf"V djus ds fy, dh tk ldrh gSA

(ii)  ,d jklk;fud vfHkfØ;k ds
ifj.kkeLo:i çk;% fØ;kRedlewg esa ifjorZu gksrk gSA bl çdkj ,d
jklk;fud vfHkfØ;k dh nj çfrfØ;k feJ.k ls izfr:i fudky dj vkSj
mlds IR foLrkj dh tkap djds fuèkkZfjr dh tk ldrh gSA

mnkgj.k ds fy, dkcksZfuy ;kSfxd esa ,YdksgkWy ds v‚Dlhdj.k ds nkSjku ;g
mEehn dh tkrh gS fd 3600 lsa-eh-&1ds ikl —H—H f[kapko ds dkj.k
vo'kks"k.k èkhjs&èkhjs xk;c gks tk,xk vkSj dkcksZfuy f[kapko ds dkj.k vo'kks"k.k
va'k 1720 lsa-eh-&1 ds ikl fn[kkbZ nsxkA blh rjg dkcksZgkbMªsV ds feFkkbyhdj.k
dks 3600 lsa-eh-&1 ij —O—H vo'kks"k.k ds xk;c gksus ds ckn fd;k tk
ldrk gSA —NO2lewg dh deh esa N==O vo'kks"k.k caèk èkhjs&èkhjs xk;c gks
tk,xk vkSj N—H vo'kks"k.k caèk yxHkx 3400 lsa-eh-&1 fn[kkbZ nsxkA

(iii) i‚fyejhdj.k vfHkfØ;kvksa esa mi;ksx fd,
tkus okys mPp 'kq)rk okys vkS|ksfxd uewuksa esa IR foLrkj dh enn ls
v'kqf);ksa ds vo'ks"kksa dk irk yxk;k tk ldrk gSA] blh rjg 1720 lsa-eh-&1ds
fudV dhVksuksa dh vo'kks"k.k cSaM dk voyksdu djds gkbMªksdkcZu esa dhVksuksa
ds vo'ks"kksa dk irk yxk;k tk ldrk gSA



fo|qr pqEcdh; LisDVªe

36 Lo&vf/kxe
ikB~; lkexzh

(iv) var% vk.kfod gkbMªkstu caèku lkekU;
:i ls [khap vkof̀Ùk dks ?kVkrh gS vkSj >qdus dh vkof̀Ùk dks c<+krh gS vkSj
lkFk gh vo'kks"k.k caèk dk foLrkj Hkh gksrk gSA

bl çdkj bFksu‚y ok"i pj.k esa ;k èkzqoh; foyk;d esa 3640 lsa-eh-&1 esa
—O—H f[kapko fn[kkrk gS ysfdu tSls&tSls bFksu‚y dh lkanzrk c<+ tkrh
gS caèk èkhjs&èkhjs 3350 lsa-eh-&1 ij ,d O;kid caèk }kjk cny fn;k tkrk gSA

(v)  vfèkdka'k lkekU; V‚Vksesfjd iz.kkyh tSls] dhVks
,uksy] ukbVªks ,flfuVªks vkSj ySDVe ds lkE;koLFkk (Equilibrium) esa fofHkUu
fØ;kRed lewgksa ds lkFk ;kSfxdksa ds tksM+s gSaA buesa ls çR;sd fØ;kRed lewg
esa IR  {ks= dh fo'ks"krk vo'kks"k.k gSA ,flfVySDVksu dk IR LisDVªe 1610 lseh
&1 vkSj C==O lewg ds 2800 lseh &1 ij vo'kks"k.k caèk fo'ks"krk fn[kkrk gSA
caèk rhozrk dh rqyuk lkE;koLFkk (Equilibrium) feJ.k dh lajpuk dk ,d
mfpr fopkj nsrk gSA blh çdkj] Bksl voLFkk esa vkSj CHCl3  esa
2&gk;jksikbfjMhu dk IR  foLrkj ls irk pyrk gS fd ;g Bksl voLFkk esa
dhVks ds :i esa fo'ks"k :i ls ekStwn gS

,uksfyd :i dhVks :i ¼Bksl voLFkk ds :i esa½

(vi) dkcksZgkbMªsV dkcZu 1 esa fHkUurk okys ,ukselZ dks muds
IR  foLrkj ds vè;;u ls igpkuk tk ldrk gSA bl çdkj
feFkkby XywdkslkbM vo'kks"k.k caèk dks 822 lsa-eh-&1ij fn[kkrk gS tcfd
feFkkby 890 lsa-eh-&1ij vo'kksf"kr djrk gSA

(vii)  pØh; ;kSfxdksa ds vuq:iksa esa v{kh; (Axial) ¼a½ vkSj
Hkweè;js[kh; (Equatorial) ¼e½ caèk gksrs gSaA v{kh; vkSj Hkwe/;js[kh; LFkku ls
tqM+s fØ;kRed lewg vyx&vyx IR vo'kks"k.k caèk fn[kkrs gSa vkSj blfy,
ilanhnk vfèkeku dks fuèkkZfjr djus ds fy, mi;ksx fd;k tk ldrk gSA

bl çdkj lkbDyksgsDlsu Hkwe/;js[kh; O&H ca/k 1030 lsa-eh-&1ij vo'kksf"kr
gksrk gS tcfd v{kh; fLFkfr esa ,d gh caèk 1000 lsa-eh-&1ij vo'kksf"kr gksrk
gSA

(viii) IR foLrkj dk mi;ksx ;g r; djus ds fy,
fd;k tk ldrk gS fd fn;k x;k v.kq jSf[kdA bl çdkj NO

2
 750] 1323 vkSj

1616 lsa-eh-&1 esa rhu vo'kks"k.k caèk ¼3n& 6½ nsrk gS tks bls ,d v.kq v.kq gksus
dk ladsr nsrk gSA vxj ;g jSf[kd pkj vo'kks"k.k caèk gksrk gSa] rks ¼3n& 5½
çdV gksrk gSaA

(ix) lgla;kstd ;kSfxdksa ds IR foLrkj ds
vè;;u dks fu;fer :i ls mudh lajpukvksa dks Li"V djus ds fy, mi;ksx
fd;k tkrk gSA
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èkkrq vk;u ds lkFk fyxSaM dk lgla;kstd lekU; :Ik ls fyxSaM esa caèk dh
vo'kks"k.k vkof̀Ùk dks cnyrk gSA bl çdkj lgla;kstd ij N&O [khapus
okyh vkòfÙk de gks tkrh gSA

dqN EDTA ¼,fFkyhu Mk;feu VsVªk,flfVd vEy ;k½ ifjljksa ds IR foLrkjksa
ls ladsr feyrk gSa fd fyxSaM fofHkUu ifjljksa esa VsVªkMsUVsV] isaVkMsUVsV ;k
gsDlkMsUVsV dh rjg O;ogkj dj ldrk gSA

(x) ,d f}ijek.kqd v.kq ds fy, fLFkj cy dh x.kuk
fuEu lehdj.k }kjk dh tk ldrh gS

  f = 4 2 2 2

0

1
( )

N
  c

tgk¡a f  cy fLFkjkad

0N ¾ voksxkæks la[;k

   æO;eku esa deh

c  çdk'k dk osx

v  fofdj.k dh rjax la[;k

bl çdkj H – Cl, 2890 cm-1 ij vo'kksf"kr gksrk gS vkSj blfy, blds cy
fLFkjkad dh x.kuk mijksDr lehdj.k }kjk dh tk ldrh gS

 f = 4 2 (1.008)(35.5)

(1.008 35.5)
(3 × 1010)2 (2890)2 

23

1

6.023 10

     = 4.84 ×105 dynes/cm

;fn vkarfjd nwjh vkSj dks.k Kkr gksa rks ijek.kqd v.kqvksa ds fy, cy fLFkjkad
dh x.kuk dh tk ldrh gSaA

5- fudV vojDr {ks= vkSj nwj vojDr {ks= ls vki D;k le>rs gSa\

6- IR LisDVªksQksVksehVj esa vojDr fofdj.k lzksr dh O;k[;k djsaA

1- (i) fofdj.k dk lzksr% ijkcSaxuh izdk'k ds fy, gkbMªkstu ySai dk mi;ksx
fd;k tkrk gS VaxLVu ySai dk mi;ksx n`'; fofdj.k izkIr djus ds
fy, fd.k tkrk gSA

(ii) eksuksØksesVj  ikWyhØkseSfVd ;k vusd jaxksa dk fofdj.kksa dk gy djus
ds fy, ,d fizTe dk mi;ksx fd;k tkrk gS] fofdj.k ds ladh.kZ cSaM
esa tks rc ,d fLyV ;k iV~Vh vkSj foikVu ;k fLfiyV ls xqtjrk gS]
nks izdk'k iqat esa% ,d uewuk lsy ls xqtj jgk gS vkSj nwljk [kkyh lsy
ds ekè;e ls xqtj jgk gS ftlesa dsoy foyk;d gksrk gSA
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(iii) uewuk (Sample) lsy% blds :i esa Xykl ijkcSaxuh fofdj.kksa dks
DokV~Zt ;k D;wtsM vo'kksf"kr djrk gS uewuk èkkj.k djus ds fy,
yxHkx 1 ls-eh- yEckbZ dh flfydk lsyksa dk mi;ksx fd;k tkrk gSA

2- o.kksZRd"khZ izHkko ¼jsM f'k¶V½ % vkSDlksØkse tc fdlh ls tqM+k gksrk gS rc
ØkseksQksj esa xSj&caf/kr ;k vukcaf/kr bysDVªkWu ugha gksrs gSa tks vo'kks"k.k
mPpre dks LFkkukarfjr djrs gSaA ,d mPp rjaxnSè;Z ds fy, 

max
 ls yEch

rjaxnSè;Z dh bl ikjh dks o.kksZRd"khZ izHkko ;k yky foLFkkiu dgk tkrk gSA

3- o.kkZid"khZ izHkko ¼Cyw f'k¶V½ % tc layXu dk;Z ds fy, gkbiksØksfed izHkko
¼Cyw f'k¶V½ vkSDlksØkse ØkseksQksj nksuksa ca/k vkSj xSj&ca/k ;k vukcaèk bysDVªkWuks
ls tqM+s gksrs gSa] ifj.kke fupyh rjaxnSè;Z ds fy, vo'kks"k.k mPpre ds
LFkkukarj.k esa 

max 
dh ;g ikjh de rjaxnSè;Z dks o.kkZid"khZ izHkko ;k uhyk

foLFkkiu dgk tkrk gSA

4- vfro.kZd izHkko vo'kks"k.k dh rhozrk esa o`f) ds :i esa fn[kk;k x;k gS mPp


max 
eku ij gkbijØksfed izHkko ds :i esa tkuk tkrk gSA ;g vkerkSj ij

vfro.kZd foLFkkiu ds lkFk euk;k x;k gSA

vfro.kZd izHkko vo'kks"k.k dh rhozrk esa deh ds :i esa izdV gksrk gS 
max

ds eku dks vfro.kZd izHkko dgk tkrk gS] vkSj vfro.kZd ds ekeys esa ;g
ns[kk Hkh x;k gSA

5- {ks= 0-8 ls 2-5¼12]500 ls 4]000cm–1½ dks nwj vojDr {ks= dgrs gSaA

6- vojDr lehdj.k dks izkIr djus ds fy, ftjdksfu;e v‚DlkbM tSls nqyZHk
i`Foh vkWDlkbM dh ,d NM+ ;fVª;e v‚DlkbM vkSj ,jksfc;e v‚DlkbM dks
yxHkx 100°C rd xeZ fd;k tkrk gSA blesa mTToy nhid ¼vkbZvkj
fofdj.kksa ds ikl½ vkSj ,d flfydkWu dkckZbM ¼Xyksckj lkslZ½ dh ,d NM+h
dks 1700ºC rd xeZ fd;k tkrk gSA

 lcls yksdfç; vo'kks"k.k o.kZØe vuqÑfr rduhdsa tks fu;fer :i ls
mi;ksx dh tkrh gSa os ijkcSaxuh vkSj –'; o.kZØe vuqÑfr vkSj vojDr
o.kZØe vuqÑfr gSaA

 dqN rjaxnSè;Z ds fo|qr pqEcdh; fofdj.k ;kSfxdks }kjk vo'kksf"kr gksrs gSa
tcfd vU; lapkfjr gksrs gSaA ;g ;kSfxd dh lajpuk gS] tks rjaxnSè;Z dks
vo'kksf"kr djus ds fy, fuèkkZj.k djrh gSA bl çdkj vo'kksf’kr rjaxnSè;Z dh
lwpuk ;kSfxd ds ckjs esa vfèkd tkudkjh ns ldrk gSA

 "DokaVe fl)kar" ds vuqlkj ,d v.kq }kjk ÅtkZ ds vo'kks"k.k dks ifjekf.kr
fd;k tkrk gS ¼vFkkZr ÅtkZ dks vlrr ek=k ;k DokaVk ;k iSdsV esa vo'kksf"kr
fd;k tkrk gS½ vkSj vfHkO;fDr }kjk fn;k tkrk gSaaA
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 ijek.kqvksa ds lanHkZ esa ÅtkZ dk vo'kks"k.k ,d d{kk ls nwljh d{kk esa bysDVª‚uksa
ds mÙkstuk ls esy [kkrk gSA gkykafd] v.kqvksa }kjk ÅtkZ dk vo'kks"k.k u
dsoy ijek.kqvksa esa ns[ks tkus okys bysDVª‚fud mÙkstukvksa }kjk gksrk gS cfYd
v.kq esa ijek.kqvksa dh ?kw.kZu vkSj daiu xfr ds dkj.k v.kq dh xfrt ÅtkZ esa
ifjorZu ls Hkh gksrk gS bysDVª‚fud mÙkstukvksa ds vykok] v.kq dh bu ?kw.kZu
vkSj daiu ÅtkZ dks Hkh ek=k fuèkkZfjr fd;k tkrk gSaA

 rjaxnSè;Z c<+us ds dkj.k fofdj.kksa ds vuq:i ÅtkZ ?kV tkrh gSA bl çdkj
ijkcSaxuh ;k –'; {ks= esa fo|qr pqEcdh; fofdj.kksa ds vo'kks"k.k dk ifj.kke
bysDVª‚fud mÙkstukvksa esa gksrk gS tcfd vojDr {ks= esa] vis{kk—r de ÅtkZ
ds dkj.k] vo'kks"k.k dk ifj.kke daiu mÙkstdksa esa gksrk gSA

 ijkcSaxuh çdk'k ds fy, gkbMªkstu ySai dk mi;ksx fd;k tkrk gS tcfd
VaxLVu ySai dk mi;ksx –'; fofdj.kksa dks çkIr djus ds fy, fd;k tkrk gSA

 ,d fçTe dk mi;ksx i‚yhØkseSfVd ;k vusd jaxksa dk fofdj.kksa dks fofdj.kksa
ds ladh.kZ caèku esa gy djus ds fy, fd;k tkrk gSA

 o.kZo/kZd ,sls fØ;kRed lewg gSa] tks vius vki esa 200 uSuks ehVj ls vfèkd
dk vo'kks"k.k ugha fn[kkrs gSa] cfYd tc fdlh xq.klw=h; iz.kkyh ls tqM+k gksrk
gS] rks lkekU;r;k vo'kks"k.k vfèkdre lehdj.k dks yach rjaxnSè;Z ds LFkku
ij ys tkrk gS vkSj vo'kks"k.k lwpd dh rhozrk esa of̀) djrk gSA

 vfèkdre eku  }kjk fn[kk, tkus okys vo'kks"k.k dh rhozrk esa òf) o.kksZRd"khZ
çHkko ds :i esa tkuk tkrk gSA ;g lekU; rkSj ij o.kkZid"khZ foLFkkiu ds
lkFk ns[kk tkrk gSA

 tc vo'kks"k.k dh rhozrk esa deh vkrh gS rks ;g vfèkdre eku çdV djrk
gS] ftls o.kkZid"khZ çHkko dgk tkrk gSA o.kkZid"khZ foLFkkiu ds ekeys esa ;g
ns[kk tkrk gSA

 fofHkUu v.kqvksa esa le:i fØ;kRed lewg vko';d :i ls fcYdqy leku
rjaxnSè;Z ij vo'kksf"kr ugha gksrs gSaA fdlh fof'k"V bysDVª‚fud laØe.k ds
fy, ÅtkZ varj fdlh çnÙk lewg ds vo'kks"k.k dh fLFkfr dks fuèkkZfjr djrk
gS] tks fofHkUu lajpukRed okrkoj.k ds dkj.k leku ugha gks ldrk gSA
vo'kks"k.k rjaxnSè;ZZ tSls la;qXeu] çfrèofu] inkFkksaZ dh ç—fr] LVsfjd vojksèk
vkSj foyk;d vkfn vusd dkjd vo'kks"k.k rjaxnSè;Z dks çHkkfor djrs gSaA

 csathu ,d çfrLFkkiu vo'kks"k.k dks yach rjaxnSè;Z esa vfèkd rhozrk ds lkFk
vo'kks"k.k esa cny nsrk gSA tcfd jklk;fud inkFkZ vkSj lewg }kjk çfrLFkkiu
FkksM+k yky ifjorZu ¼o.kksZRd"khZ çHkko½ ds dkj.k curk gSA

 ijkcSaxuh vkSj –'; o.kZØe izfr ds fy, bLrseky fd;k tkus okyk lkekU;
foyk;d 95% bFksu‚y gSA eghu lajpuk dk o.kZØe çkIr djus ds fy,] de
èkqzoh; gkbMªksdkcZu tSls gsDlsu] gsIVsu vkfn dk ç;ksx fd;k tkrk gSA

 ;kSfxd dsoy ,d iryk tyh; ?kksy ds :i esa miyCèk gS] D;ksafd tyh; ?kksy
dk mi;ksx vojDr o.kZØe çkIr djus ds fy, ugha fd;k tk ldrk gSA
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 ,slh fLFkfr;ksa esa tgk¡ fdlh ;kSfxd ds ckjs esa jklk;fud vkèkkj ij cgqr de
tkudkjh miyCèk gksrh gS] dqN fu"d"kZ ;kSfxd ds ijkcSaxuh vkSj –'; LisDVªk
dk vè;;u djds cuk;k tk ldrk gS] vkSj bl jpuk esa iêh dh fLFkfr vkSj
fofHkUu fØ;kRedrkvksa lewgksa ds ckjs esa mudh rhozrk ds ckjs esa miyCèk
O;kid la[;k ds lkFk lglacafèkr fd;k tk ldrk gSA

 vojDr fofdj.k vlekftr ÅtkZ ds Lrj esa ÅtkZ dk cnyko yk ldrh gSA
daiu vkSj daiu ÅtkZ dh voèkkj.kk dks le>us ds fy,] vyx&vyx
'kfDr;ksa ds fLçaXl ¼ckaM ds vuq:i½ ls tqM+s gq, ca/kksa ¼mlds ijek.kqvksa ds
vuq:i½ dh ,d ç.kkyh ekuh tk ldrh gSA

 f[kapko ds daiu ds fy, nks ijek.kqvksa ds chp dk caèku ,d f[kapko ds var esa
nks xsanksa ds daiu ds leku ekuk tk ldrk gS] ftl ij gqd dk fu;e iz;ksx
gksrk gSA

 vojDr fofdj.k daiu ÅtkZ Lrjksa ds chp laØe.k dks çsfjr djrk gS tc v.kq
dk daiu ,d f}èkzqoh; {k.k dh vksj tkrk gSA rks daiu vo'kks"k.k ekuk tkrk gSA

 vojDr fofdj.kksa dk vo'kks"k.k ekStwnk vk.kfod daiu egRoiw.kZ ifjorZu dk
dkj.k curk gS vkSj daiu ek=k esa laØe.k ifjorZu ds nkSjku gh gks ldrk gSA
fofHkUu çdkj ds ±1 caèk fofHkUu vojDr fofdj.kksa dks vo'kksf"kr djrs gSaA

 vfrfjDr xSj&ekSfyd vo'kks"k.k cSaM vksojVksu ;k vkorZ dh mifLFkfr ds
dkj.k ns[ks tk ldrs gSa tks de rhozrk ds lkFk gksrs gSa] vFkkZr~ ekSfyd Lianuksa
dh rjaxnSè;Z dk vkèkk ;k ,d frgkbZ la;kstu cSaM ¼jkf'k dk nks ;k nks ls
vfèkd cSaM½ vkSj varj cSaM ¼nks ;k nks ls vfèkd cSaM dk varj½ IR vo'kks"k.k
LisDVªk esa Hkh fn[kkbZ ns ldrs gSaA

 IR {ks= esa de vkòfÙk fofdj.kksa dk vo'kks"k.k Hkh ?kw.kZu xfr dk dkj.k curk
gSA chp dk {ks= 7–11 (1430–910 cm–1) daiu vkSj ?kw.kZu xfr ds vuq:i
vo'kks"k.k cSaM ds ,d uacj dks n'kkZrk gSSS ftles ,d fo'ks"k v.kq dh fo’ks”krk
gksrh gSA blfy, ;g {ks= vkbZ- vkj- (IR) LisDVªk esa fQaxjfçaV {ks= ekuk tkrk
gS D;ksafd ;gk¡ nks ;kSfxdksa ds leku LisDVªk ugha gks ldrs gSaA

 dkap vkSj DokVZ~t ds :i esa nksuksa IR fofdj.kksa dks –<+rk ls vo'kksf"kr djrs
gSa ¼è;ku nsa fd fdlh Hkh jklk;fud caèk okys inkFkZ IR {ks= esa vo'kksf"kr gks
tk,axs½ ;gk¡ vknZ”k uyh lksfM;e DyksjkbM ¼,d vk;fud ;kSfxd½ ls cuh gS
tks vklkuh ls xSlh; vkn”kkZs dks idM+ ldrk gSA

 vfØ; foyk;d ds rjy inkFkksaZ dk iryk ?kksy mnklhu CCl4 ;k CHCl3 dk
Hkh mi;ksx fd;k tk ldrk gSA

 IR LisDVªksLdksih fØ;kRed lewgksa] ;kSfxdksa dh igpku vkSj jklk;fud
vfHkfØ;kvksa ds vè;;u ds fy, fu;fer :i ls mi;ksx fd;k tkrk gSA

 vfèkdka'k lkekU; V‚Vksesfjd iz.kkyh tSls] dhVks ,uksy] ukbVªks ,flfuVªks vkSj
ySfDVe ds lkE;koLFkk esa fofHkUu fØ;kRedlewgksa ds lkFk ;kSfxdksa ds tksM+s gSaA
buesa ls çR;sd fØ;kRed lewg esa IR  {ks= dh fo'ks"krk vo'kks"k.k gSA
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 dkcksZgkbMªsV dkcZu 1 esa fHkUurk okys ,ukselZ dks muds IR  foLrkj ds vè;;u
ls igpkuk tk ldrk gSA bl çdkj feFkkby XywdkslkbM vo'kks"k.k caèk
dks 822 lsa-eh-&1 ij fn[kkrk gS tcfd feFkkby 890 lsa-eh-&1ij vo'kksf"kr
djrk gSA

 v{kh; vkSj Hkwe/;js[kh; LFkku ls tqM+s fØ;kRed lewg vyx&vyx IR

vo'kks"k.k caèk fn[kkrs gSa vkSj blfy, ilanhnk vfèkeku dks fuèkkZfjr djus ds
fy, mi;ksx fd;k tk ldrk gSA

 lgla;kstd ;kSfxdksa ds IR foLrkj ds vè;;u dks fu;fer :i ls mudh
lajpukvksa dks Li"V djus ds fy, mi;ksx fd;k tkrk gSA

 èkkrq vk;u ds lkFk fyxSaM~l dk lgla;kstd lekU; :Ik ls fyxSaM esa caèk dh
vo'kks"k.k vkof̀Ùk dks cnyrk gSA bl çdkj lgla;kstd ij N&O [khapus

okyh vkòfÙk de gks tkrh gSA

 ;g mu cSaMksa dks lanfHkZr djrk gS ftlesa fo|qr pqEcdh; fofdj.k
gks ldrs gS foHkkftr ;k gy vkSj vè;;u }kjk inkFkZ vkSj ÅtkZ dh tkap
LisDVªe dks LisDVªksLdksih ds :i esa tkuk tkrk gSA

 fdlh ;kSfxd dk vo'kks"k.k LisDVªk }kjk izkIr fd;k
tkrk gS] inkFkZ dks fdlh ,sls lzksr ds chp j[kuk tks fo|qr pqEcdh; iznku
djrk gS jsat ;k lhek esa fofdj.kksa dk vè;;u fd;k tkrk gS vkSj
LisDVªksQksVksehVj dks lkèku ds :i esa tkuk tkrk gSA

 ,d vyx fØ;kRed lewg fdlh ds lkFk la;qDr esa vU; lewg
dks ,d ØkseksQksj dgk tkrk gS vkSj ;g {ks= ijkcSaxuh ;k n'̀; esa vo'kksf"kr
djrk gSA

 Bksl uewus ;k rks lw{e :i ls uqtksy ¼,d rjy gkbMªksdkcZu½ esa
fc[kjs gksrs gSa] ;k gsDlkDyksjksC;wVkbMhu] bl izfØ;k dks eqfyax ds :i esa
tkuk tkrk gSA

 {ks= esa vo'kks"k.k LisDVªk 1430&910 lseh&1 ¼7&11½ gksrk
gSA >qdus vkSj èkw.khZ ds dkj.k dbZ daiu vkSj vo'kks"k.k cSaM ,d v.kq dh
fo'ks"krk gSA bl {ks= dks fÝaxjfizaV {ks= dgrs gSaA

1- ySEcVZ ds fu;e vkSj ch;j ds fu;e dks ifjHkkf"kr djsaA

2- p;u fu;eksa vkSj vo'kks"k.k dh rhozrk ds ckjs esa crk,aA
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3- ijkcSaxuh vkSj n`'; LisDVªksLdksih ds fdlh Hkh vuqiz;ksx ds ckjs esa crk,aA

4- vojDr LisDVªksLdksih ds ckjs esa la{ksi esa crk,aA

5- gqd dk fu;e crk,aA

6- IR vo'kks"k.k dks izHkkfor djus okys fdlh Hkh rhu dkjdksa dk fooj.k nsaA

7- ,d Mkb,Vksfed ;k f}ijek.kqd v.kq ds fy, cy fLFkjkad dh x.kuk dSls dh
tk ldrh gS\

1- lkekU; ;kSfxdksa ds mnkgj.k nsdj bysDVªkWfud ifjorZuksa ds izdkjksa dh
O;k[;k djsaA

2- ijkcSaxuh vkSj n`';eku LisDVªksLdksih esa mi;ksx fd, tkus okyh izfØ;kvksa dk
o.kZu mnkgj.k lfgr djsaA

3- ijkcSaxuh vkSj n`';eku {ks= esa vo'kks"k.k dks izHkkfor djus okys dkjdksa dks
lwphc) djsa vkSj O;k[;k djsaA

4- mnkgj.kksa ds lkFk oqMoMZ&fQlj vuqHkotU; fu;eksa dh O;k[;k djsaA

5- daiu ds ruu vkSj cadu ds rjhdksa dk D;k rkRi;Z gS\ mnkgj.k nsdj
O;k[;k djsaA

6- IR LisDVªksLdksih ds fofHkUu vuqiz;ksxksa dks mnkgj.k lfgr ifjHkkf"kr djsaA
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2-0 ifjp;
2-1 mís';
2-2 ,YdksgkWy % oxhZdj.k vkSj ukedj.k
2-3 eksuksgkbfMªd ,YdksgkWy
2-4 fuekZ.k dh fofèk
2-5 MkbgkbfMªd ,YdksgkWy
2-6 VªkbgkbfMªd ,YdksgkWy
2-7 fQuksYl
2-8 fQuksy dh vfHkfØ;k,a
2-9 ,YdksgkWy vkSj fQuksy dh rqyukRed vEyh; lekF;Z

2-10 QsuksDlkbM vk;u dk vuqukn fLFkjhdj.k
2-11 viuh izxfr tkafp, ç'uksa ds mÙkj
2-12 lkjka'k
2-13 eq[; 'kCnkoyh
2-14 Lo&ewY;kadu ç'u vkSj vH;kl
2-15 lgk;d ikB~; lkexzh

jlk;u foKku esa] ,YdksgkWy ,d dkcZfud ;kSfxd gS ftlesa de ls de ,d
gkbMª‚fDly fØ;kRed lewg ¼"OH½ gksrk gS tks larÌr dkcZu ijek.kq ds lkFk tqM+k
gksrk gSA ,YdksgkWy 'kCn dks ewy :i ls ekSfyd ,YdksgkWy bFksu‚y ¼,Fkkby ,YdksgkWy½
dgk tkrk gS] ftldk mi;ksx ,d nok ds :i esa fd;k tkrk gS vkSj ,Ydksgfyd is;
esa ekStwn ,YdksgkWy eq[; gSA ,YdksgkWy dk ,d egRoiw.kZ Js.kh gSa ftuesa ls esFku‚y
vkSj bFksu‚y lcls ljy lnL; gSa] ftlesa lHkh ;kSfxd 'kkfey gSa] ftuds fy, lkekU;
lw= C

n
 H

2n+1
 OH gSA lkekU; eksuks,YdksgkWy tks bl ys[k ds fo"k; gSa] buesa çkFkfed

¼RCH
2
OH½] ekè;fed ¼R

2
CHOH½] vkSj rr̀h;d ¼R

3
COH½ ,YdksgkWy 'kkfey gSaA

çR;; –ol mu lHkh inkFkksZa ds  IUPAC jklk;fud uke ij ik;k tkrk gS ftlesa
gkbMªksfDly lewg lcls vfèkd çkFkfedrk okyk fØ;kRed lewg gSA tc ;kSfxd esa
,d mPp çkFkfedrk okyk lewg ifjlj esa ekStwn gksrk gS] rks mioxZ gkbMªksDlh&
IUPAC uke esa bldk mi;ksx fd;k tkrk gSA xSj IUPAC ukeksa ¼tSls iSjkflVke‚y
;k dksysLVª‚y½ esa çR;;  Hkh vkerkSj ij bafxr djrk gS fd rRo ,d ,YdksgkWy gSA
,YdksgkWy dks vDlj ,Ydkby lewg ds uke ls iqdkjk tkrk gS] ftlds ckn ',YdksgkWy'

'kCn vkrk gS] mnkgj.k ds fy,] feFkkby ,YdksgkWy] bZFkkby ,YdksgkWyA çksikby
,YdksgkWy n&çksikby ,YdksgkWy ;k vkblksçksikby ,YdksgkWy gks ldrs gSa tks ;g fuHkZj
djrs gSa fd gkbZMªksfDly lewg ds vafre ;k eè; dkcZu ds lkFk ljy çksisu J̀a[kyk
esa caèks gksrs gSaA ,YdksgkWy dks rc çkFkfed] f}rh;d ¼sec-, s-)] vkSj rr̀h;d
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(tert-, t-) esa oxhZ—r fd;k tkrk gS] tks dkcZu ijek.kq ls tqM+s dkcZu ijek.kqvksa dh
la[;k ds vkèkkj ij gksrk gS tksfd gkbMª‚fDly fØ;kRed lewg dks lgu djrk gSaA

dkcZfud jlk;u foKku esa] fQukWYl] ftls fQukWfyDl Hkh dgk tkrk gS] ,d
jklk;fud ;kSfxdksa dk ,d oxZ gksrk gS ftlesa ,d gkbMª‚fDly lewg ¼&OH½ gksrk
gS tks lhèks ,d ,jkseSfVd gkbMªksdkcZu lewg ls tqM+k gksrk gSA Js.kh dk lcls ljy
fQuksy] C

6
H

5
OH gSA v.kq esa fQuksy bdkb;ksa dh la[;k ds vkèkkj ij Qsuksfyd

;kSfxdksa dks ljy fQuksy ;k i‚yhQsuksYl ds :i esa oxhZ—r fd;k tkrk gSA fQuksy
dks ikSèkksa vkSj lw{ethoksa }kjk] çtkfr;ksa ds chp vkSj mlds Hkhrj fHkUurk ds lkFk
vkS|ksfxd :i ls la'ysf"kr fd;k tkrk gSA QsuksYl esa fof'k"V xq.k gksrs gSa vkSj
vkerkSj ij vU; ,YdksgkWy ls vyx gksrs gSaA muesa vEyrk vfèkd gksrh gSA
fQuksYl esa gkbMª‚fDly lewg dh vEyrk vkerkSj ij fLuXèk ¼,fyQsfVd½ ,YdksgkWy
vkSj dkcksZfDtfyd vEy ds chp eè;orhZ gksrh gSA QsuksYl v‚Dlhdj.k dh vksj
çfrfØ;k'khy çtkfr;ka gksrh gSaA fQuksYl bysDVªksfQfyd ,sjkseSfVd çfrLFkkiu ds
izfr vfrlaosnu'khy gksrs gSaA fQuksYl ,LVsjhdj.k ls xqtjuk iM+rk gSaA fQuksy
,LVj lfØ; ,LVj gSa] tks tyh; vi?kVu ls xzLr gSaA

bl bdkbZ esa vki ,YdksgkWy ds oxhZdj.k vkSj ukedj.k] ,dygkbfMªd
,YdksgkWy] fuekZ.k dh fofèk;ksa] MkbgkbfMªd ,YdksgkWy] VªkbZgkbfMªd ,YdksgkWy]
fQuksy] QsuksYl dh vfHkfØ;k] ,YdksgkWy vkSj fQuksy dh rqyukRed vEyh;
'kfä;ksa dk vè;;u djsaxs rFkk fQuksDlkbM vk;u ds çfrèofu fLFkjhdj.k dk
vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 ,YdksgkWy dks ifjHkkf"kr dj bldk oxhZdj.k vkSj ukedj.k dj ik,axs(

 eksuksgkbfMªd ,YdksgkWy dh O;k[;k dj ik,axs(

 fuekZ.k dh fofèk;ksa dk fooj.k dj ik,axs(

 MkbgkbfMªd ,YdksgkWy ij foLr`r tkudkjh nsa ik,axs(

 blds xq.kksa ds lkFk&lkFk VªkbgkbfMªd ,YdksgkWy ds ckjs esa foLrkj ls crk
ik,axs(

 fofHkUu çdkj ds fQuksy dk o.kZu dj ik,axs(

 fQuksy dh egRoiw.kZ vfHkfØ;kvksa dks js[kkafdr dj ik,axs(

 fQuksy vkSj ,YdksgkWy ds fofHkUu xq.kksa dh rqyuk dj ik,axsA

,Ydku‚Yl ;k ,YdksgkWy ,sls ;kSfxd gSa ftUgsa gkbMª‚fDly ¼&OH½ lewgksa }kjk
gkbMªksdkcZu ds ,d ;k vfèkd gkbMªkstu ijek.kqvksa ¼lar`Ir ;k vlar`Ir½ ds LFkku
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ij çkIr gkbMªksdkcZu ds gkbMªksDlh O;qRiUu (Hydroxy Derivatives) 'kCn ds :i esa
ekuk tk ldrk gSA

H
+OH

R.H R.OH
gkbMªksdkcZu ,YdksgkWy

,YdksgkWy esa gkbMª‚fDly lewg ,d dkcZu ijek.kq ls tqM+k gksrk gS] ftldh
vU; oSèkrk gkbMªkstu ;k vU; dkcZu ijek.kqvksa }kjk larq"V gksrh gS vkSj fdlh vU;
lewg ;k ijek.kq }kjk ugha gksrh gSA bl çdkj] ;kSfxdksa ¼III½ vkSj ¼IV½ esa ,d
gkbMª‚fDly lewg 'kkfey gS] ysfdu os ,YdksgkWy ugha gksrk gSaA

 feFkkby ,YdksgkWy bZFkkby ,YdksgkWy ,flfVd vEy ,flVSfYMgkbM veksfu;k
I II III IV

,YdksgkWy dks gkbMª‚fDly lewgksa dh la[;k ds vuqlkj oxhZ—r fd;k tkrk
gSA bl çdkj ,YdksgkWy esa ,d] nks] rhu ;k vfèkd gkbMª‚fDly lewg gksrs gSa ftUgsa
Øe'k% eksuks mono] MkbZ di] VªkbZ tri] ;k i‚yhgkbfMªd ,YdksgkWy dgk tkrk gSA
mnkgj.k ds fy,]

,fFky ,YdksgkWy ,fFkyhu Xykbdksy fXylj‚y lksfcZVksy ;k eSfuVksy
¼eksuksgkbfMªd½ ¼MkbgkbfMªd½ ¼VªkbgkbfMªd½ ¼i‚yhgsfMªd½

;fn nks ;k vfèkd gkbMª‚fDly lewg leku dkcZu v.kq ls tqM+s gksa rks ;kSfxd
lkekU;r% vfLFkj gks tkrk gS vkSj ,sls ekeyksa esa ikuh dk ,d v.kq lekIr gks tkrk
gS ftlds ifj.kkeLo:i LFkk;h ;kSfxd curk gSA

vfLFkj dkcksZfuy ;kSfxd vfLFkj vEy ¼fLFkj½
¼fLFkj½

eksuksgkbfMªd ,YdksgkWy

,YdksgkWy ukedj.k ds fy, rhu ç.kkfy;ka gSa%

(i) ljy ,YdksgkWy dk uke ,fYdy lewg ds uke ij j[kk
x;k gS ftlls gkbMª‚fDly lewg tqM+k gqvk gSA mnkgj.k ds fy,] CH

3
OH

dks ̂  dgrs gSaA lkèkkj.k ,YdksgkWy ds fy, lkekU; uke
mi;ksx fd, tkrs gSaA
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(ii) lcls ljy eksuksgkbfMªd ,YdksgkWy CH
3
OH dkjfcZuksy

(Carbinol) ds :i esa gSA dkjfcuksy ç.kkyh esa lHkh ,YdksgkWy dks dkjfcuksy
;k feFkkby ,YdksgkWy dk ,Ydkby O;qRiUu 'kCn ekuk tkrk gSA bl çdkj]
CH

3
CH

2
OH dks ^ * (Methylcarbinol) ds :i esa tkuk

tkrk gSA

iii IUPAC : IUPAC ç.kkyh esa ,Ydsuksy uke fn;k x;k gS vkSj fdlh
fo'ks"k vo;o dk uke ewy gkbMªksdkcZu ¼,Ydsu½ ds vafre 'e' dks NksM+dj vkSj
d{kk çR;; 'ol ' tksM+dj çkIr fd;k tkrk gSA bl çdkj C

2
H

5
OH dks

^ (Ethanol) ds :i esa tkuk tkrk gSA

rhuksa ç.kkfy;ksa esa dqN ,YdksgkWy ds uke uhps fn;s x;s gSa%

lw= lk/kkj.k uke dkfcZukWy uke IUPAC uke 
CH3OH feFkkby 

,YdksgkWy 
dkfcZuksy esFku‚y 

CH3.CH2OH ,Fkkby 
,YdksgkWy 

feFkkby dkjfcuksy ,Fksu‚y 

CH3.CH2.CH2OH n &çksikby 
,YdksgkWy 

,fFkydkfcZuksy çksiSuksy&1 

(CH3)2CHOH vkblksçksikby 
,YdksgkWy 

Mk;esfFkydkfcZuksy çksiSuksy&2 

CH3(CH2)2.CH2OH n &C;wVkby 
,YdksgkWy 

çksikbydkfcZuksy C;wVkuksy&1 

(CH3)2CH.CH2OH vkblksC;qVkby 
,YdksgkWy 

vkblksç‚ikbydkfcZukWy 2&esfFky&çksiksuky&
1 

CH3.CH2.CHOH.CH3 sec &C;qVkby 
,YdksgkWy 

bZFkkby&feFkkby 
dkfcZuksy 

C;wVkuksy& 2 

(CH3)3.C.OH ter&C;qVkby 
,YdksgkWy 

f=esFkkby dkfcZuksy 2&feFkkby& 
çksiksuky&2 

 

;fn dkcZu Ük`a[kyk esa gkbMªkstu v.kqvksa ds LFkku ij fofHkUu ijek.kqvksa ;k
lewgksa ;k vusd vuqcaèk dk ç;ksx fd;k tkrk gS rks ukedj.k ds lkekU; IUPAC

fu;eksa dk vuqikyu fd;k tkrk gSA

3 2 2 3CH .CH CH CH.CH

OH Br


CH
3
= CH CH.CH

2
OH

2&czkseksisuVkukWy&3 ¼,ykby ,YdksgkWy½
2& izksisu &1&ol

CH
3
.CH CH.CH

2
OH CH

2
=CH.CH(OH).CH

3
¼ØksVkby ,YdksgkWy½ ¼esFkkbyfoukby ,YdksgkWy½

2&C;wVsu 1 &ol 3&C;wVsu&2&ol

C
6
H

5
.CH

2
OH C

6
H

5
 CH=CH.CH

2
OH

¼Qsukby esFku‚y½    lkbukekby ,YdksgkWy
¼csatkby ,YdksgkWy½ fQfuyesfFky,YdksgkWy 3&Qsukby&2&izksisu&1&ol
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gkbMª‚fDly ¼OH½ ds gkbMªkstu dks gVkus ls çkIr lewg ,YdsuksYl ds lewg
dks (Alkoxy Group) ¼R-O&½ ds :i esa tkuk tkrk gSA mnkgj.k
ds fy,] CH

3
O& ,d esFk‚Dlh gS vkSj C

2
H

6
O& ,d bFkksDlh lewg gSA

dsoy ,d gkbMª‚fDly lewg okys ,YdksgkWy dks ^
(Monohydric Alcohols) ds :i esa tkuk tkrk gSA gkbMªksdkcZu lewg ds vkèkkj ij
mUgsa ^  ;k * fd;k tk ldrk gSA lar`Ir eksuksgkbfMªd ,YdksgkWy ,d
le:i Ük`a[kyk dk fuekZ.k djrs gSa ftldk lkekU; lw= C

n
H

2n+1
OH gS vkSj ,d

lkekU; lajpukRed lw= R.OH, tgk¡ R ,d ,Ydkby lewg gSA bUgsa vkxs oxhZÑr
fd;k x;k gS]

(1) (Primary Alcohols)  çkFkfed ,YdksgkWy esa gkbMª‚fDly
lewg çkFkfed (1°) dkcZu ls tqM+k gqvk gSA mudh lewg fo'ks"k —CH

2
OH

vkSj bldk ç;qDr lw= R.CH
2
OH gS] mnkgj.k ds fy,]

lewg fo'ks"k ç;qDr lw= mnkgj.k

-CH
2
OH R.CH

2
OH CH

3
.CH

2
OH ,Fkkby ,YdksgkWy

C
2
H

5
.CH

2
OH çksikby ,YdksgkWy

(2) (Secondary Alcohols)  tc gkbMª‚fDly lewg
fdlh f}rh;d ¼2°½ dkcZu ls tqM+k gksrk gS rks ,YdksgkWy dks f}rh;d
,YdksgkWy dgrs gSaA f}rh;d ,YdksgkWy esa vfHkyk{kf.kd lewg gksrk gS%

|

– C H.OH vkSj ç;qDr lw= gS]  mnkgj.k ds fy,]

vfHkyk{kf.kd lewg ç;qDr lw=1 mnkgj.k

vkblksçksfiy ,YdksgkWy

sec&C;wVkby ,YdksgkWy

(3) (Tertiary Alcohols)  tc gkbMª‚fDly lewg ,d
dkcZu ijek.kq ,YdksgkWy vkSj QsuksYl ls tqM+k gksrk gS tks rhu ,Ydkby lewg
ls tqM+k gksrk gS ;k dksbZ gkbMªkstu ¼r`rh;d ;k 3°dkcZu½ ugha gksrk gS] rks
,YdksgkWy dks r`rh;d ,YdksgkWy dgk tkrk gS] mnkgj.k ds fy,]

vfHkyk{kf.kd lewg ç;qDr lw= mnkgj.k

&C;wVkby ,YdksgkWy
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fuEufyf[kr rhu çdkj ds ,YdksgkWy dks vkblksisaVsu ls çkIr fd;k tk ldrk
gS blesa rhu çdkj ds dkcZu ijek.kq 'kkfey gSa vkSj gkbMªkstu dks 1°] 2° vkSj 3°

dkcZu ijek.kq dks çfrLFkkiu djus ij Øe'k% çkFkfed] f}rh;d vkSj r`rh;d
,YdksgkWy }kjk izkIr gksrs gSaA

vklksiksuVsu

çkFkfed ,Ydksgy

ek/;fed ,Ydksgy

rr̀h;d ,Ydksgy

v‚Dlhtu ijek.kq dk bysDVª‚fud foU;kl (Electronic Configuration) gS
2 2 2 1 12 2 2 2x y zIs s p p p A ,YdksgkWy esa] ;g ,d rjQ gkbMªkstu rFkk ,d vksj

,Ydkby lewg dk dkcZu ,dy caèk }kjk tqMk gksrk gSA H—O—C ds chp dk caèk
dks.k  ,YdksgkWy esa pqrq"dks.k eku ds djhc gSA bl çdkj ;g Li"V gS fd d{kd ds
ljy vfrO;kih v‚Dlhtu ds lkFk caèk ugha cus gSa] D;ksafd ml fLFkfr esa dks.k
HOC dks 90° ds djhc gksuk pkfg, FkkA gky dh x.kuk esa lq>ko fn;k x;k gS fd
ladfjr d{kd ds mi;ksx ls è;kukafdr prq"dks.k dks loksZRre :i le>k;k x;k
gSA blfy, v‚Dlhtu dks ladfjr voLFkk esa ekuk tkrk gSA pkj cjkcj sp3 ladj
d{kd caèkksa ds chp 109-5° ds dks.k ij ,dy ;qXeksa ds chp mRiknu djrs gSa tks
ladfjr d{kdksa esa Hkh j[ks tkrs gSaA gkykafd ladfjr d{kdksa ds ikl ,dy ;qXe gksrk
gS ftlls s xq.k dh o`f) gksrh gS rFkk v;qfXer bysDVªkWu (Unpaired Electron) ds
ikl s xq.k de gksrk gSA mudk ço`fŸk de gksrh gSA bl çdkj caèk dks.k lgh
VsVªkgsMªy eku ls fo—r gksrs gSa yxHkx 105° ds chp dh d{kk esa vkSj 114° ds chp
dh d{k ds chp vdsyk ;qXe gksrk gSA fp= 2-1 esa fn[kk, x, vuqlkj CH

3
OH

¼feFkkby ,YdksgkWy½ dk M.O. vkjs[kA

feFkkby ,YdksgkWy dk M.O. vkjs[k

yxHkx lHkh ,YdksgkWy esa caèk dh fLFkfr feFkkby ,YdksgkWy ds leku gksrh
gSA



,YdksgkWy vkSj fQuksy

Lo&vf/kxe 49

ikB~; lkexzh

eksuksgkbfMªd ,YdksgkWy rhu çdkj ds leko;rk dks çnf'kZr djrs gSa%

(i)  pwafd ,YdksgkWy gkbMªksdkcZu ds gkbMªksDlh O;qRiUu
gksrs gSa] ;s Ük`a[kyk dh lajpuk esa varj gksus ds dkj.k Ükà[kyk le:irk dk
iznf'kZr Hkh djrs gSA mnkgj.k ds fy, C

4
H

9
OH nks Ükà[kyk le:i :iksa esa

ekStwn gSA

vkSj

n&C;wVkby ,YdksgkWy

 ¼C;wVkukWy& ½1
vkblksC;wVkby ,YdksgkWy

 ¼ & ½2&feFkkby&çksisukWy 1

(ii)  ,d gh dkcZu Ük`a[kyk esa gkbMª‚fDly lewg ds la;kstu
dh fLFkfr esa varj] fLFkfr le:irk dks mRiUu djrh gS] mnkgj.k ds fy,]

CH
3
 .CH

2
 .CH

2
OH vkSj CH

3 
.CHOH.CH

3

n&çksikby ,YdksgkWy vkblksçksikby ,YdksgkWy
¼çksisukWy&1½ ¼çksisukWy&2½

CH
3
 .CH

2
 .CH

2
 .CH

2
 OH vkSj CH

3
 .CH

2
 .CHOH.CH

3

n&C;wVkby ,YdksgkWy sec&C;wVkby ,YdksgkWy

(C;wVsukWy&1½ (C;wVsukWy&2½

(iii)  lar`Ir eksuksgkbfMªd ,YdksgkWy ds lkFk leko;oh
gksrs gSa] nksuksa dk lkekU; lw= C

n
H

2n + 2
O gksrk gSA ,YdksgkWy esa ,d

gkbMª‚fDly lewg gksrk gSa tcfd bZFkj esa bZFkj v‚Dlhtu gksrk gS vkSj bl
çdkj ds lao;fork] tks fØ;kRed lewgksa esa varj gksus ds dkj.k gksrk gS]
mnkgj.k ds fy, C

2
H

6
O ,fFky ,YdksgkWy (C

2
H

5
OH) vkSj MkbZfeFkkby bZFkj

(CH
3
.O.CH

3
) dks çLrqr djrk gS, tks fØ;kRed laeko;oh gSaA blh rjg

çksisu‚y (C
3
H

7
OH) bFkkby] feFkkby bZFkj (C

2
H

5
.O.CH

3
) ds lkFk leko;oh

gksrk gSA

 vlefer dkcZu ijek.kqvksa okys ,YdksgkWy] tSls fd C;wVku‚y &2] izdk'kh;
leko;ork dk çn'kZu djrs gSaA

1- eksuksgkbfMªd ,YdksgkWy ds f}rh;d ,YdksgkWy dks ifjHkkf"kr djsaA

2- eksuksgkbfMªd ,YdksgkWy dh fØ;kRed leko;ork D;k gS\
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,YdksgkWy dks fuEufyf[kr lkekU; fofèk ls çkIr fd;k tk ldrk gS %&

tc tyh; {kkj ;k ue flYoj v‚DlkbM ls
,Ydkby gSykbM~l dks xeZ fd;k tkrk gS rks tyh; vi?kVu ls ,YdksgkWy
curk gSA tyh; vi?kVu U;wfDy;ksfQfyd ;k ukfHkdLusgh çfrLFkkiu
vfHkfØ;k }kjk gksrk gSA

R.X   + KOH ¼tyh;½    R.OH    +    KX
,Ydkby gSykbM ,YdksgkWy

C
2
H

5
Br    +    KOH (aq.)           C

2
H

5
OH     +    KBr

3CH I    +     AgOH           CH
3
OH    +    AgIAgI

  feFkkby vk;ksMkbM    (ue pkanh v‚DlkbM)

6 5 2
Benzylchloride

C H .CH Cl     +    NaOH              C
6
H

5
CH

2
OH     +    NaCl

csatkby DyksjkbM tyh;

vkerkSj ij mUewyu dh vfHkfØ;k tyh; vi?kVu ls de gksrh gSA ftlds
ifj.kkeLo:i ,Ydsuksa ,d vfrfjDr mRiknksa ds :i esa curs gSaA

           OH     +    R — X          HO — R    +    X (S
N
2 çfrfØ;k)

,YdksgkWy

         

–
2 2 2OH + H — CH —CH —X H O + R.CH==CH + X (E2 )

R




,Ydkgs kWy

izfrfØ;k

¼i½ lkanz lY¶;wfjd vEy esa vo'kksf"kr gksus ij ,YdhUl ;k vksysfQu]
,YdhUl dks lY¶;wfjd vEy ds bysDVªksfQfyd ;k bysDVªkWuLusgh tksM+us
ij ,Ydkby gkbMªkstu lYQsV~l cukrs gSaA ikuh ;k Hkki ,YdksgkWy ds
lkFk tyh; vi?kVu gksus ij ;s ,Ydkby gkbMªk stu lYQsV
¼U;wfDy;ksfQfyd ;k ukfHkdLusgh çfrLFkkiu vfHkfØ;k }kjk½ cukrs gSaA

2H O
2 2 4 3 3 2 4

3

R.CH==CH + H SO R.CH.CH R.CH.CH + H SO

O.SO H OH


 

 ,Ydsu

,Ydkgs kWy,Ydkby gkbMªkts u
lYQsV

2 2 2 4CH == CH + H SO
bFZ kus

   
3 2 3CH .CH .O.SO H
bFkkby gkbMªkts u

lYQVs

 2H O


  
3 2 2 4CH .CH OH +  H SO

bFZ ksukWy

,YdksgkWy cukus ds fy, bl rjhds dk bLrseky vkS|ksfxd rjhds ls fd;k
tkrk gS D;ksafd cM+s iSekus ij isVªksfy;e ls ,YdsUl vklkuh ls fey tkrs gSaA

¼ii½ ,YdsUl] ,Y;qfeuk] eSaxuht Q‚LQsV vkfn dh mifLFkfr esa ty ls mipkfjr
gksus ij ,Ydsal dks ,YdksgkWy cukus ds fy, tyh;dj.k fd;k tkrk gSA
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2 2R.CH== CH + H O  2 3Al O
/Pressure

  3
Alcohol

R.CHOH.CH

3 2
Propene

CH .CH== CH + 2H O   2 3Al O
/Pressure

   3 3
Isopropyl alcohol

CH CHOH.CH

çfrLFkkfir ,YdhUl vEy mRçsjd dh mifLFkfr esa vklkuh ls gkbMªsVsM gksrs
gSaA blds vfrfjä ̂ekdksZuhd‚Q~l* ds fu;e ds vuqlkj mls tksM+k tkrk gSA

¼iii½ ,YdsUl dk gkbMªkscksjs'ku&v‚Dlhdj.k] ,YdksgkWy nsrk gSA

3.R.CH   CH2 
3 2(BH )  (R.CH2CH2)3B  2 2H O

OH  3.R.CH2CH2OH    + H3BO3

,aVh&ekdksZuhd‚Q ikuh ds vykok f}&caèk ij gksrk gSA

CH
3
.CH   CH

2
    2 6

2 2

( ) B H
( ) H O /OH

i
ii

     CH
3
.CH

2
 CH

2
OH

¼iv½ ekdksZuhd‚Q ds fu;e ds vuqlkj] tgk¡ ty;kstu ?kVrk gS] ogka ,Ydhu ds
gkbMªs'ku dks v‚Dlhdj.k dh deh ls Hkh fd;k tk ldrk gSA

vDlj 90% ls vfèkd mRiknu cgqr vPNh gksrh gS;

dkcksZfuy lewg okyk ;kSfxd] mnkgj.k ds fy,
,fYMgkbM] dsVksUl] vEy vkSj vEy O;qRiUu vipf;r gksus ij ;g ,YdksgkWy
nsrk gSA bl mís'; ds fy, dbZ vyx&vyx vipk;d vfHkdeZdksa dk
mi;ksx fd;k tkrk gSA

(i)  mi;qä mRçsjd]
Pt] Pd ;k Ni dh mifLFkfr esa vk.kfod gkbMªkstu dkcksZfuy ;kSfxdksa
dks ,YdksgkWy esa vipf;r dj nsrk gSA ,fYMgkbM] vEy vkSj vEy
O;qRiUu dks çkFkfed ,YdksgkWy esa cny fn;k tkrk gS tcfd dhVksUl
ls f}rh;d ,YdksgkWy çkIr gksrk gSA

,YdksgkWy

,lsVsYMsgkbM ,FksukWy

izkFkfed ,YdksgkWy

,lhVksu vkblksizksikby ,YdksgkWy

f}rh;d ,YdksgkWy
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(ii) : ,fYMgkbM] dsVksUl] vEy vkfn ds
dkcksZfuy lewg dks lksfM;e vkSj bFksu‚y ds fdlh èkkrq&foyk;d
feJ.k }kjk vipf;r djuk ckWmfovYV&CySad vip;u ds :i esa tkuk
tkrk gSA

dkcksZfuy ;kSfxdksa ds vip;u ij ,YdksgkWy fufeZr gksrs gSaA

R.CO.R   +   2H    2 5Na/C H OH     R.CHOH.R

R.CHO   +   2H    2 5Na/C H OH     2R.CH OH

    +     4H    2 5Na/C H OH   R.CH2OH   +   R.OH

2 5Na/C H OH
3 2 2 3 2 2 2CH .CH .CH .CHO 2H CH .CH .CH .CH .OH 

    C;wVkuky C;wVkukWy-1

2 5Na/C H OH
2 5 3 7 3 2 2C H .CO.OC H 4H 2CH CH CH OH 

n-çksikby çksfi;ksusV çksiSukWy-1

vU; foyk;d èkkrq la;kstu dk mi;ksx Hkh deh ds fy, fd;k tk
ldrk gSA vip;u ,d eqä d.kksa dh fØ;kfofèk ds ekè;e ls gksrh gSA

csatkfYMgkbM dks Na-Hg vkSj ikuh ;k ftad vkSj gkbMªksDyksfjd vEy
}kjk vipf;r fd;k tk ldrk gSA

C6H5CHO   +   2H    2Na-Hg/H O     C6H5CH2OH

(iii)  fyfFk;e ,Y;wehfu;e gkbMªkbM
vkSj lksfM;e cksjkWgkbMªkbM tSls ;kSfxdksa dk mi;ksx dkcksZukby
;kSfxdksa dks ,YdksgkWy esa vipf;r djus ds fy, fd;k tkrk gSA

(a) 4R.COR
dhVkus

  +   LiAlH
4
   bFZ kj    (R

2
CHO)

4 
Li Al 24H O

(b) 3 2 3
Butanone

CH .CO.CH CH    4LiAlH    3 2 3
Butanol-2

CH .CHOH.CH .CH
C;wVkukWu C;wVkukWy&2

(c)

lkbDyksisaVsukWu lkbDyksisaVkukWy

(d) R.CHO    4NaBH     R.CH
2
OH

(e) fyfFk;e ,Y;wehfu;e gkbMªkbM ,YdksgkWy ls vEy dks vipf;r
dj ldrk gSA çkjafHkd mRikn ,d ,YdksDlkbM gS] ftlls
,YdksgkWy tyh; vi?kVu }kjk çkIr fd;k tkrk gSA
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4 2 2 2 44R.COOH + 3 LiAlH 4H + 2LiAlO + (RCH O) AlLibZFkj

   


4H2O

4R.CH2OH  +  LiOH  +  Al (OH)3

C;wVsuksbd vEy ls C;wVkuksy&1 çkIr fd;k tk ldrk gSA

4 4LiAlH or NaBH
3 2 2 3 2 2 2CH .CH .CH .COOH CH .CH .CH .CH OH

C;wVkukWy-1

(f) vlar`Ir ,YMhgkbM dks ,YdksgkWy ls vipf;r ugha fd;k tk
ldrk gS ;fn fudsy mRçsjd dh mifLFkfr esa gkbMªkstu ds lkFk
vipf;r fd;k tkrk gS ysfdu vxj fyfFk;e ,Y;wehfu;e
gkbMªkbM ;k 9-BBN1 dk mi;ksx fd;k tkrk gS rks vlar`Ir
,YdksgkWy çkIr fd;k tkrk gSA

3CH .CH==CH.CHO 2H , Ni 3 2 2 2
-Butyl alcohol

CH CH CH .CH OH
nØksVksuyMhgkbM n-C;wVkby ,YdksgkWy

(2-C;wVkuy)

3CH CH== CH.CHO 4LiAlH 3 2CH CH ==CH.CH OH
ØksVksuyMhgkbM 2-C;wVsu-1-o1

,YdksgkWy dk fuekZ.k djus esa bu gkbMªkM~l dk egRo gS % ¼d½ ;s
lkekU; dkcZfud foy;u esa ?kqyu'khy gSa] ¼[k½ Åij fn[kk, vuqlkj os
dkcZu ds nksgjs caèku dks vipf;r ugha djrs vkSj ¼x½ mR—"V mRiknu
nsrs gSaA

rr̀h;d ,YdksgkWy dkcksZukby ;kSfxdksa ds vip;u ls çkIr ugha gksrsA

,LVj] tc [kfut ,flM ;k {kkj }kjk gkbMªksykbTM fd;k tkrk
gS] rks ,YdksgkWy vkSj dkcksZfDtfyd ,flM izkIr gksrs gSa

Ester
R.COOR   + 2 H O    

+H   
Fatty acid

R.COOH   +   
Alcohol
R .OH

bZLVj olh; vEy ,YdksgkWy

3 2 5CH COOC H   +  2H O    
+H or OH


    3

Acetic Acid
CH COOH   +   2 5

Ethanol
C H OH

bZFkkby ,flVsV ,flfVd vEy bZFkkukWy

vfèkd vfLFkj gksus okyh ,YdksgkWy dks vklou }kjk vEy ls vyx fd;k
tkrk gSA

,LVj ds ty vi?kVu esa vkerkSj ij ,lkby&v‚Dlhtu caèk ds fonyu
(Cleavage) 'kkfey gksrs gSa]
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 vkSj ,fYdy vkWDlhtu caèk ugha 

,YdksgkWy nsus ds fy, gkbMªkstuhdj.k }kjk ,LVj Hkh vipf;r fd;k tk
ldrk gS ysfdu xaHkhj ifjfLFkfr;ksa dh vko';drk gSA mPp rkieku vkSj
mPp nkc ds lkFk ,d mRçsjd dh vko';drk gSA d‚ij ØksekbV ds :i esa
tkuk tkus okyk mRçsjd ftls CuO.CuCr

2
O

4
 }kjk fn;k x;k ,d vuqekfur

jpuk gSA

;g fofèk vkerkSj ij mPp vEy ds ,LVj dks vipf;r djus ds fy, iz;ksx
dh tkrh gSA

3 2 10 2 5
        Ethyl laurate

CH (CH ) COOC H    2 2 4H ; CuO.Cr O
150°/High pressure

   3 2 10 2 2 5CH (CH ) CH OH+C H OH

           bZFkkby ykmjsV ykmjkby ,YdksgkWy

¼bZFkkby MksMsdsuks,V½ ¼MksMsdsukWy&1½

5- bZFkj tc ruq lY¶;wfjd vEy ds lkFk xeZ fd;k tkrk gS rks ty
vi?kVu ls ,YdksgkWy çkIr gksrs gSaA

2 4H SO
2R.O.R ' H O R.OH R '.OH  

2 4H SO
3 3 2 3

Metha

CH .O.CH H O 2CH

n

.OH

ol
 

bl vfHkfØ;k dh fØ;kfof/k ukfHkdLusgh çfrLFkkiu vfHkfØ;k gSA

çkFkfed ,ekbuksa ij ukbVªl vEy dh fØ;k ls
çkFkfed ,YdksgkWy curk gSA rFkkfi] feFkkby ,ekbu ls feFkkby ,YdksgkWy
izkIr ugha gksrk gS] ysfdu feFkkby ukbVªkbV feyrk gSA

2 2 2R.NH HO.N O R.OH N H O    
çkFkfed ,ekbu ukbVªl vEy ,YdksgkWy

2 5 2 2 5 2 2C H .NH HO.N O C H .OH H O N     

bZFkkby ,ekbu ukbVªl vEy bFkkukWy

3 2
Methylamine
CH .NH  

 +   HO.NO    3
Methyl nitrite
CH .O.NO   +  NH

3
 (Anomalous reaction)

feFkkby ,ekbu feFkkby ukbVªkbV

f}rh;d vkSj r`rh;d ,sYdksg‚y bl fofèk ls çkIr ugha fd, tk ldrsA

: fxzXukMZ vfHkdeZdksa dks lHkh rhu çdkj dh
,YdksgkWy ;kuh çkFkfed] f}rh;d vkSj r`rh;d rS;kj djus ds fy, bLrseky
fd;k tk ldrk gSA

(i) % ;s rc çkIr gksrs gSa tc fxzXukMZ vfHkdeZd dks
v‚Dlhtu ;k QkesZfYMgkbM ;k ,iksv‚DlkbM tSls bfFkyhu v‚DlkbM
vkSj gkbMªksykbTM mRikn ds lkFk çfrfØ;k nh tkrh gSA
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 bFkkby eSXuhf'k;e czksekbM ;ksx mRikn bFkkukWy

           QkWesZfYMsgkbM

feFkkby eSXuhf'k;e vkb;ksMkbM    bFksukWy

            ,fFkyhu vkWDlkbM

;ksx mRikn      izksisukWy&1

(ii) : bUgsa Q‚esZfYMgkbM ds vykok ,fYMgkbM ds
lkFk fxzXukMZ vfHkdeZdksa dh vfHkfØ;k ;k ,Ydkby QkeZsV~l ¼QkWfeZd
,LVj½ ls çkIr fd;k tk ldrk gSA

(iii) ;s rc curs gSa tc fxzXukMZ vfHkdeZd dhVksUl ;k
,LVj ds vykok Q‚feZd ,LVj ;k vEy gSykbM~l ds lkFk vfHkfØ;k
djrs gSaA

(a) 

(b) 

rr̀h;d ,YdksgkWy
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(c) 

                  rr̀h;d C;wVkby ,YdksgkWy

fd.ou çfØ;k }kjk dbZ ,YdksgkWy tSls
bFksu‚y] C;wVkuksy vkfn rS;kj fd, tkrs gSaA vkerkSj ij dkcksZgkbMªsV
¼iksfygkbMª‚Dlh dkcksZukby ;kSfxd½ mi;qä lw{e thoksa dh mifLFkfr esa
,YdksgkWy mRiUu djus ds fy, fo?kfVr gksrs gSa] tks fd  ds :i esa
tkus tkus okys tSo jklk;fud mRçsjd ds lzksr gksrs gSaA

6 12 6
Glucose

C H O     Zymase
( )


ikLs V

    2 5
Ethanol

2C H OH    +    CO
2

Xywdkst bFksukWy

6 10 5(C H O )n
LVkpZ

  
Zymase

B.maceranus or
B. clostridiumacetobutylicum

    3 2 2 2
-1

CH .CH .CH .CH OH
C;Vw us kWy

  +  3 3CH .CO.CH
,lhVkus

cM+s iSekus ij ,YdksgkWy çkIr djus ds fy, fuEufyf[kr
egRoiw.kZ  fofèk;ka gSa%

(i) ,fFkyhu vkSj çksiyhu tSls cM+h ek=k esa
,YdsUl isVªksfy;e ds VwVus ls çkIr gksrs gSa tks ,YdksgkWy esa ifjofrZr
gks tkrs gSaA

(ii)  tc dkcZu eksuksv‚DlkbM
vkSj gkbMªkstu mRçsjd dh mifLFkfr esa ¼vkerkSj ij yksgs ds yo.k ;k
{kkj èkkrqvksa ds lkFk ftad ØksekbV½] nkc esa xeZ gksrk gSA ,YdksgkWy dk
feJ.k] mnkgj.k ds fy,] ehFksu‚y] bFksu‚y] çksisu‚y] C;wVsu‚y] vkfn
çkIr fd;k tkrk gSA bl feJ.k dks 'kq) :i esa vyx&vyx
,YdksgkWy çkIr djus ds fy, va'kkafdr fd;k tk ldrk gSA

(iii) çk—frd xSl ds lkoèkkuhiwoZd
v‚Dlhdj.k }kjk fuEu ,YdksgkWy ;qä ehFksukWy] bFksu‚y] çksisu‚y vkSj
C;wVsu‚y dk feJ.k çkIr fd;k tk ldrk gSA vyx&vyx ,YdksgkWy
dks fQj va'kkadu }kjk vyx fd;k tk ldrk gSA

(iv)  bl çfØ;k esa] dkcZu eksuksv‚DlkbM vkSj gkbMªkstu
ftUgsa ,YdsUl esa tksM+k x;k tks isVªksfy;e ;k vksfyfQal ds VwVus ls
çkIr gksrs gSa mUgsa mPp nkc ds rgr xeZ mRçsjd ¼dksckYV] Fkksfj;k]
eSXusf'k;k vkSj dstyxqj ds vuqikr 40: 2: 3: 80½ esa ikfjr fd;k x;kA
bldk ;ksx ,YMhgkbM vkSj ,YdksgkWy ds fuekZ.k ds :i esa ifj.kke nsrk
gSA fofHkUu ,YdksgkWy ls vyx ,YdksgkWy çkIr dh tkrh gSA
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3 2CH .CH== CH
ikz is us

  +  CO2   +  22H     
125–145°C

200 Atm.
catalyst

     3 2 2
2-Methyl-propanol-1

+ Aldehydesetc.

(CH ) CH.CH OH

3 2 2 2
-1

+ CH .CH .CH .CH OH
C;Vw sukWy

fofHkUu dkcZu ijek.kqvksa ij nks gkbMª‚fDly lewgksa okys ;kSfxdksa dks MkbgkbfMªd
,YdksgkWy (Dihydric Alcohols) ds :i esa tkuk tkrk gSA muds ehBs Lokn ds dkj.k
mUgsa XykbdksYl (Glycols) ¼Greek: Glykys = Sweet½ ds :i esa Hkh tkuk tkrk gSA
tSlk fd igys crk;k tk pqdk gS] ;s nksuksa gkbMªksfDly lewg nks fofHkUu dkcZu
ijek.kqvksa ls tqM+s gksus pkfg,] D;ksafd ,d gh dkcZu ij nks gkbMª‚fDly lewg okys
;kSfxd vkerkSj ij vfLFkj gksrs gSaA

;s nks gkbMªksfDly lewgksa dh lkis{k fLFkfr;ksa ds vuqlkj oxhZ—r fd;k x;k
gSaA bl çdkj 1] 2 XykbdksYl dks &]1, 3 XykbdksYl dks &] vkSj 1] 4 Xykbdksy
dks & vkSj blh rjg ls dgk tkrk gSA

1- bl ç.kkyh esa &XykbdksYl dk uke vksysfQu ds uke
ij j[kk x;k gS ftlls os çR;{k gkbMª‚fDlys'ku }kjk curs gSa] tcfd &
vkSj &XykbdksYl dks i‚yhesfFkyhu XykbdksYl ds :i esa tkuk tkrk gS]
mnkgj.k ds fy,]

2 2
Ethylene glycol

CH OH.CH OH
       2 3

Propylene glycol
CH OH.CHOH.CH

          2 2 2
Trimethylene glycol

CH OH.CH .CH OH

2- IUPAC Mk;gkbfMªd ,YdksgkWy ds O;ofLFkr uke çR;; *Mk;ksy*
(Diol) dks tud ,Ydsu ds uke esa tksM+dj çkIr fd, tkrs gSa] vkSj bu lewgksa
dh fLFkfr vkSj i{k J̀a[kyk] ;fn dksbZ gks] rks vadksa }kjk bafxr fd;k tkrk gSA
nksuksa ç.kkfy;ksa esa dqN MkbgkbfMªd ,YdksgkWy ds uke bl çdkj gSa]

lw= lkekU; uke] IUPAC uke 
CH2OH.CH2OH ,fFkyhu Xykbdksy bFksu&1] 2&Mk;ksy 
CH3 .CHOH.CH2OH çksiyhu Xykbd‚y çksisu&1] 2& Mk;ksy 
CH2OH.CH2 .CH2OH VªkbesfFkyhu 

Xykbdksy 
çksisu&1] 3& Mk;ksy 

CH3 .CH2 .CHOH.CH2OH cqfVyhu Xykbd‚y C;wVsu&1] 2& Mk;ksy 
(CH3)2 .COH.CH2OH vkblksC;wfVyhu 

Xykbd‚y 
2&esfFkyç‚isu&1] 2& 
Mhvksy 

CH3 .CHOH.CH2 .CH2OH & C;wVsu&1] 3& Mk;ksy 
CH2OH.CH2 .CH2 .CH2OH VsVªkesfFkfyu 

Xykbd‚y 
C;wVsu&1] 4& Mk;ksy 
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MkbgkbfMªd ,YdksgkWy dks ,d lkekU; lw= C
n
H

2n
 (OH)

2
 }kjk çnf'kZr fd;k tk

ldrk gSA os vkil esa fLFkfr leko;ork vkSj bZFkj ds lkFk fØ;kRed leko;ork
çnf'kZr djrs gSaA bl çdkj C

3
H

8
O

2
 lw= pkj leko;oh ;kSfxdksa dk fu#i.k djrk

gSA

fLFkfr leko;o    
3 2

2 2 2

1. CH .CHOH.CH OH

2. CH OH.CH .CH OH





ikz is su &1]2 & Mh;ksy

izksius &1]3 & Mh;kys

fØ;kRed leko;o
3 2 3

3 2 2

3. CH O.CH .O.CH   

4. CH .O.CH .CH OH      





feFkkbysV ;k MkbesFkkWDlh esFkus
2& eSFkksDlhbFkus

MkbgkbfMªd ,YdksgkWy ds cukoV vkSj lkekU; jklk;fud fo'ks"krkvksa ds
rjhds eksuksgkbfMªd ,YdksgkWy ds leku gSa] flok; blds fd gesa v.kq esa nks
gkbMª‚fDly lewgksa dks n'kZkuk gksxk vkSj jklk;fud vfHkfØ;kvksa esa os nks ckj gksus
ds dkj.k eksuksgkbfMªd ,YdksgkWy dh lHkh fof'k"V vfHkfØ;kvksa dk çn'kZu djrs gSa]
nks ,YdksgkWy lewgksa dh mifLFkfr ds dkj.k gSA

fXylj‚y (Glycerol) dks çksisu ds O;qRiUu ds :i esa ekuk tk ldrk gS tks rhu
gkbZMªksfDly lewgksa }kjk fofHkUu dkcZu ijek.kqvksa ls rhu gkbMªkstuksa ds çfrLFkkiu
ls çkIr fd;k tkrk gSA gkykafd] m|ksx esa bls  ds :i esa Hkh tkuk tkrk
gSA ;g igyh ckj 1779 esa 'khys (Scheele) }kjk [kkstk x;k Fkk ftlus bls tSrwu
ds rsy ds tyh;dj.k }kjk çkIr fd;k FkkA

;g la;qä voLFkk esa yxHkx lHkh ouLifr vkSj i'kq rsyksa vkSj olk esa mPp
olh; vEy ds Xykblsfjy ,LVj ds :i esa gksrk gSA fXyljy ,LVj esa ik;k tkus
okyk mPp olk vEy vkerkSj ij ikfYefVd ¼C

15
H

31
.COOH½] vksfyd

¼C
17

H
33

.COOH½ vkSj LVs;fjd ¼C
17

H
35

.COOH½ vEy gksrk gSsaA fXylj‚y ds
lkFk muds ,LVj dks fXyljhu ds :i esa Hkh tkuk tkrk gSA buesa fXyljkbM dh
dqN lajpuk uhps nh x;h gSA lkèkkj.k fXyljkbM esa dsoy ,d ek=k esa vEy vo'ks"k
ik;k tkrk gS ysfdu fefJr fXyljkbM esa vEy vo'ks"k dh ek=k ,d ls T;knk gksrh
gSA

ljy fXyjkbM~l

fVªiSyfefVu Vªk;yhu VªkbZLVhfju
¼Xykblsfjy VªkbeyfeVsV½ ¼fXyljy Vªk;ysV½ ¼fXyljy VªkblsjsV½
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fefJr fXyljkbM

fXyljhu&&MkbikesVsV&& vksysbV

fXylj‚y dk fuekZ.k fuEufyf[kr fofèk;ksa ls gksrk gS %

1- tSlk fd Åij crk;k x;k gS] olk vkSj rsy fXylj‚y
¼;k fXyljhu½ ds VªkbbLVjlZ gSaA tc ty vi?kfVr gksrs gSa rks os fXylj‚y
vkSj olh; vEy nsrs gSaA ;s olh; vEy eksecfÙk;ksa ds fuekZ.k ds fy, m|ksx
esa mi;ksx djrs gSa ;k muds lksfM;e ;k iksVsf'k;e yo.k ds :i esa lkcqu
ds fuekZ.k esa mi;ksxh gksrs gSaA olk vkSj rsy {kkj ¼lkcqu m|ksx esa½ ds lkFk
;k vfr Å"ek Hkki ¼eksecÙkh m|ksx esa½ vkSj fXylj‚y }kjk mRikn ds :i esa
çkIr fd;k tkrk gS %

(i)  lkcqu
m|ksx esa] olk vkSj rsyksa dks dkfLVd {kkjh; ?kksy ¼ykb (Lye) ds :i
esa tkuk tkrk gS½ ds lkFk gkbMªksykbt fd;k tkrk gS] tc mPp olh;
vEy ¼lkcqu½ vkSj fXylj‚y ds lksfM;e ;k iksVsf'k;e yo.k çkIr gksrs
gSaA rks bl tyh;dj.k ftlds ifj.kkeLo:i lkcqu dk fuekZ.k gksrk
gSaA vkSj bls lkcquhdj.k ds :Ik esa tkuk tkrk gSaA vfHkfØ;k mRikn esa
lksfM;e DyksjkbM tksM+dj lkcqu dks uedhu ¼;k vo{ksfir½ fd;k
tkrk gSA lkcqu dks Nkuus ds ckn çkIr Nud dks LisaV ykb ds uke ls
tkuk tkrk gSA blesa ikuh ds vykok lkcqu] lksfM;e DyksjkbM] csnkx
{kkj] olk;qä vkSj çksVhu;qä inkFkZ esa yxHkx 3–5 çfr'kr fXylj‚y]
?kqyu'khy gksrk gSA

(ii) eksecfÙk;ksa ds fuekZ.k
esa mPp olk;qä vEy tSls LVh;fjd vEy dks iSjkfQu ekse ds lkFk
feyk;k tkrk gSA rks bl ç;kstu ds fy, vko';d mPp olk;qä vEy
mRçsjd ds :i esa ruq lY¶;wfjd vEy dk mi;ksx djds vfrrIr Hkki
ds lkFk olk vkSj rsyksa ds tyh;dj.k }kjk çkIr fd;k tkrk gSA ;s
olh; vEy vkerkSj ij Bksl gksrs gSa vkSj bUgsa Nkuus ds ckn gVk fn;k
tkrk gSA
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olh; vEy

Nkuus dks ehBs ikuh ds :i esa tkuk tkrk gSA blesa fXylj‚y ds vykok]
ikuh vkSj eqä olh; vEy 'kkfey gksrk gSA ;g lksfM;e dkcksZusV dh x.kuk
dh ek=k ds lkFk fu"çHkkoh gks tkrk gS vkSj Hkki vklou ds vèkhu gksrk gSA
ok"i'khy olh; vEy xSj&ok"i'khy lksfM;e ued cukrs gSa vkSj vo'ks"k ds
:i esa ihNs jg tkrs gSaA ;g vklou fXylj‚y dk ruq ?kksy gSA ;g igys
fuokZr ds rgr ikuh ds ok"ihdj.k }kjk lkafær fd;k tkrk gS vkSj fQj 'kq)
fXylj‚y çkIr djus ds fy, vklqr vkSj iquvkZlqr fd;k tkrk gSA

fXylj‚y dk fuekZ.k 'kdZjk ds
,Ydksgfyd fd.ou ds }kjk mRikn ds :i esa gksrk gSA gkykafd] ,d teZu
jlk;u U;wcxZ (Neuberg) us ns[kk fd ;fn lksfM;e lYQkbV dh mifLFkfr
esa 'kdZjk dk fd.ou fd;k tkrk gS] rks fXylj‚y ds mRiknu 25 çfr'kr rd
c<+ ldrh gSA fXylj‚y çkIr djus ds fy, fdf.or rjy dks izHkkth vklou
ds vèkhu fd;k tkrk gSA

12 22 11C H O
lqØkts

 
2

Yeast
+ H O

  6 12 6
 

2C H O
Xywdkts  vkjS

ÝDVkts

 2 3Na SO
;hLV

 2 22CH OH.CHOH.CH OH
fXyljkWy

+  2CH3CHO   +   2CO2

vc fXylj‚y dks çksiyhu ¼isVªksfy;e Hkatu
ls çkIr½ ls —f=e fofèk }kjk vkS|ksfxd nf̀"V ls çkIr fd;k tkrk gS %
(i)

çksikbfyu ,yhy DyksjkbM  ,ykby ,sydksgy fXylj‚y& 
eksuksDyksjksgkbMªhu 

fXylj‚y

oSdfYid :i ls ,ykby DyksjkbM ij gkbZiksDyksjl vEy dk ç;ksx
djds fXyljhu MkbDyksjksgkbfMªu dk fuekZ.k fd;k tk ldrk gS tks
ty vi?kVu }kjk fXylj‚y cukrk gSA
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,yhy DyksjkbM Xykblsjhy& ;k fXylj‚y

a&MkbDyksjksgkbfMªu

(ii) fXylj‚y dks fdlh vU; fofèk ls Hkh la'ysf"kr fd;k tk ldrk gS]
ftlesa izksikbfyu dks gok ls ,ØksVhu rd vkDlh—r fd;k tkrk gS tks
fd ,YdksgkWy esa vipf;r gks tkrk gSA tc fXylj‚y fy;k tkrk gS
rks mlls çkIr ,ykby ,YdksgkWy dks VaxLVu Vªk;v‚DlkbM dh
mifLFkfr esa 70 fMxzh lsfYl;l ij gkbMªkstu ds lkFk vfHkÑr fd;k
tkrk gSA

2 3 2CH ==CH.CH + O      2Cu O
Air at 350°C

     2CH ==CH.CHO

2CH ==CH.CHO     2H /mRizsjd
    2 2CH ==CH.CH OH

2 2CH ==CH.CH OH   +   H2O2    
3WO

70°C
     CH2OH.CHOH.CH2OH

;g ,d jaxghu] xaèkghu] fpifpik ¼ylhyk½ vkSj vknzZrk xzkgh rjy
gS] 20 fMxzh lsfYl;l ij ftldk DoFkukad 290°C gksrs gSaA tks Lokn esa ehBk gksrk
gS vkSj bls gj rjg ls ikuh vkSj ,Fksu‚y ls feyk;k tkrk gSA ;g bZFkj] csathu]
DyksjksQ‚eZ vkfn tSlh dkcZfud foy;d esa v?kqyu'khy gSA ;g b.p dks xeZ djus
ij fo?kfVr gks tkrk gS vkSj vfr'khryu ij ikjn'khZ fØLVy (Transparent

Crystals) ¼m.p 17 fMxzh lsfYl;l½ nsrk gSA

fXylj‚y v.kq esa nks çkFkfed vkSj ,d f}rh;d ,Ydksgfyd
lewg gksrs gSaA vkerkSj ij çkFkfed ,YdksgkWfyd lewg vfèkd vfHkfØ;k'khy gksrs
gSaA gkykafd ;g nksuksa çdkj ds lewgksa dh jklk;fud vfHkfØ;kvksa dks n'kkZrk gSA
fXylj‚y esa dkcZu ijek.kqvksa dks fn[kk;k x;k gS %

OHCH
2
.CHOH.CH

2
OH

  

;k]   
1- fXylj‚y dejs ds rkieku ij lksfM;e ds

lkFk vfHkfØ;k djrk gS vkSj eksukslksfM;e fXyljksysV cukrk gS tcfd mPp
rkieku ij ;g MkbZlksfM;e fXYljksysV cukrk gSA ;g dsoy çkFkfed
,YdksgkWfyd lewg gS tks bl vfHkfØ;k esa Hkkx ysrs gSaA

eksukslksfM;e fXyljvksysV fMfLM;e fXylksysV
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2-
eksuks] MkbZ vkSj

VªkbZ&,LVj cukrs gSaA

(i) 110 fMxzh lsfYl;l ij nks eksuksO;qRiUuksa
dk feJ.k curk gS

  fXyljhu&& fXyljhu&&
DyksjksgkbfMu (66%) DyksjksgkbfMu (34%)

HCl ds lkFk fujarj çfrfØ;k nks O;qRiUuksa ds feJ.k dk mRiknu djrh
gS]

Xykblsjhy&,& Xykblsjhy&,&
    MkbDyksjksgkbfMªu MkbDyksjksgkbfMªu

(57%) (57%)

(ii) lY¶;wfjd vEy dh mifLFkfr esa de
rkieku ij mRçsjd lkanz ukbfVªd vEy ds lkFk vfHkfØ;k djds
Xykblsfjy VªkbZukVªsV ¼ftls ukbVªksfXyljhu ds :i esa Hkh tkuk tkrk gS½
dk fuekZ.k djrk gSA

fXylfjy VªkbukbVªsV

fXyljhu Vªkb& ukbVªsV Mk;ukekbV cukus ds fy, bLrseky gksus okyk
,d vR;fèkd foLQksVd rjy gksrk gSA

(iii) ;g ,flfVd
vEy] ,flfVd ,ugkbMªkbM ;k ,flVkby DyksjkbM ls ,d eksuks&] MkbZ
vkSj VªkbZ&,LVj cukus ds fy, vfHkfØ;k djrk gSA

fXyljhu eksuks,flVsV fXyljy Mk;lsVsV 

fXyljhu VªkbZ,flVsV
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(iv)  vyx&vyx
mRikn nsus ds fy, fXylj‚y vyx&vyx ifjfLFkfr;ksa esa v‚Dtsfyd
vEy ls vfHkfØ;k djrk gS %

(a) 110 fMxzh lsfYl;l ij xeZ gksus ij blesa v‚Dtsfyd vEy dh
ek=k vfèkd gksrh gS rks ;g igys fXylj‚y eksuksv‚DlSysV cukrs
gSa tks fd vdkcZuhdj.k ij fXylj‚y eksuksQksesZV cukrk gSaA blds
ckn QkWfeZd vEy vkSj fXylj‚y cukus ds fy, ikuh ¼v‚Dlkfyd
vEy ds fØLVyhdj.k ds ikuh ls½ ds lkFk çfrfØ;k djrk gSA

fXylj‚y eksuksv‚DlkysV

fXylj‚y eksuksQkeZesV fXyljkWy QkWfeZd vEy

(b) tc v‚Dtsfyd vEy ds lkFk 260 fMxzh lsfYl;l rd xeZ fd;k
tkrk gS rks ;g lcls igys fXylj‚y&Mkbv‚DtsysV dk fuekZ.k
djrk gS tks ,ykby ,YdksgkWy nsus ds fy, mPp rkieku ij
fo?kfVr gks tkrk gSA

fXylj‚y ,ykby
Mkbv‚DlkysV

 ,YdksgkWy

(v)

(a) fXylj‚y] lkaæ gk;fMª;ksfMd vEy dh NksVh ek=k ds lkFk
vfHkfØ;k ij fXyljhy VªkbZ&vk;ksMkbM cukrk gS] tks fo?kfVr
gksdj vR;fèkd vfLFkj vkSj ,ykby vk;ksMkbM nsrk gSA

fXyljkby ,ykby
VªkbZ &vk;ksMkbM vk;ksMkbM

¼vfLFkj½

(b) ;fn gk;fMª;ksfMd vEy vfèkd ek=k esa ekStwn gksrk gS rks ;g
,ykby vk;ksMkbM ls vfHkfØ;k djds MkbZ&vkbMksçksisu dk
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fuekZ.k djrk gS tks vfLFkj gksrk gS] vk;ksMhu ds ,d v.kq dks
çksfiyhu cukus ls lekIr dj nsrk gSA çksiyhu rc gk;fMª;ksfMd
vEy dh vfèkdrk ds lkFk 80% vkblksçksikby vk;ksMkbM cukus
ds fy, vfHkfØ;k djrk gSA

1]2&MkbZ&vk;ksMksçksisu çksfifyu vkblksçksfiy
¼vfLFkj½ vk;ksMkbM

 fXylj‚y QkLQksjl isaVkDyksjkbM
;k VªkbDyksjkbM ds lkFk vfHkfØ;k djrk gS vkSj fXyljhu VªkbDyksjkbM ds
:i esa fXyljhu VªkbDyksjkbM ;k 1]2]3&VªkbDyksjksçksisu cukrk gSA

Xykblsjh VªkbDyksjkbM

Q‚LQksjl isaVk ;k VªkbczksekbM ds lkFk blh rjg dh vfHkfØ;k ns[kh tkrh
gSA gkyakfd Q‚LQksjl VªkbZvk;ksMkbM ls ;g vfLFkj fXyljkby VªkbZvk;ksMkbM
cukrk gS tks ,Ykkby vk;ksMkbM nsus ds fy, fo[kafMr gksrk gSA ;fn
Q‚LQksjl VªkbZvk;ksMkbM vfèkd ek=k esa ik;k tkrk gS rks blds ifj.kkeLo:Ik
HI vkblksçksikby vk;ksMkbM vafre :i esa Åij nh xbZ çfØ;kvksa }kjk
Q‚LQksjl ds :i esa vk;ksMkbM dh vfHkfØ;k ty ds lkFk HI gksrh gSA

vfLFkj ,fyy vk;ksMkbM

PI
3
   +   3H

2
O       3HI   +   H

3
PO

3

pwafd blesa nks çkFkfed vkSj ,d f}rh;d ,Ydksgfyd lewg
lS)kafrd :i ls gksrk gS blfy, ;s v‚Dlhdj.k mRiknksa dh cM+h la[;k dks
mRikfnr djrk gSA fQj Hkh v‚Dlhdj.k ij çkIr mRiknksa dh okLrfod la[;k
NksVh gS vkSj v‚Dlhdj.k dkjdksa dh ço`fÙk ij fuHkZj djrh gSA fXylj‚y ds
v‚Dlhdj.k ds nkSjku fuEufyf[kr mRiknksa dh dYiuk dh tk ldrh gSA
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fXyljsfYMgkbM fXylsfjd vEy VkVªksfud vEy

MkbZgkbZMªksDlh gkbMª‚Dlh      eslksDtsfyd v‚Dtsfyd
,sflVksu       ikb#fod vEy         vEy vEy

fofHkUu vfHkdeZdksa ds lkFk v‚Dlhdj.k fofHkUu mRikn nsrk gS %

(i) ruq ukbfVªd vEy eq[;r% fXyljhu vEy nsrk gSA

(ii) lkanz ukbfVªd vEy fXylj‚y fXylfjd vkSj VkjVªksfud vEy dks
v‚Dlhdj.k nsrk gSA

(iii) fcLeFk rFkk lksfM;e ukbVªsV eq[;r% eslksvksDtsfyd vEy nsrs gSaA

(iv) QsUVu vfHkdeZd (Fenton's Reagent) ¼H
2
O

2 
+ FeSO

4
½ ;k lksfM;e

gkbiksczksekbV ¼NaOBr½ ;g fXyljyfMgkbM vkSj MkbZgkbZMªksDlh ,lhVksu
¼fXyljkst+½ v‚Dlhdj.k nsrk gSA

(v) lksfM;e dkcksZusV dh mifLFkfr esa czksehu ds ikuh ds lkFk v‚Dlhdj.k
djus ls fXyljsfYMgkbM vkSj MkbZgkbMªksDlh ,lhVksu çkIr gksrk gSA

(vi) Bksl iksVsf'k;e ijeSaxusV ds lkFk ;g v‚Dtsfyd vEy vkSj dkcZu
Mkbv‚DlkbM ds fy, vkDlh—r gSA vfHkfØ;k esa foLQksVd gksrk gS
vkSj bldk ç;ksx Vkbe&ce esa fd;k tkrk gSA

 ,flVkby DyksjkbM tSls vEy DyksjkbMksa ds lkFk xeZ djus
ij fXylj‚y ,LVj ¼,lkby O;qRiuksa½ dh rhu Ükà[kyk cukrh gSA

 gkbMªkstu DyksjkbM xSl ds
lkFk ;g ,fYMgkbM vFkok dhVksal ls vfHkfØ;k djds Øe'k% ,fYMgkbM vkSj
dhVksu cuk ysrk gSA
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pØh; ,lhVy
¼5&membered½

pØh; ,lhVy
¼6& ½  membered

lY¶;wfjd vEy] Q‚LQksjl isUVksDlkbM ;k iksVsf'k;e
gkbMªkstu lYQsV ¼KHSO

4
½ tSls futZyhdj.k vfHkdeZdksa dh mifLFkfr esa]

tc dsoy fXyljkWy dks xje fd;k tkrk gS ,Øfyu ,fYMgkbM ¼,Øksfyu½
dk mRiknu djrk gS] ftlesa vis{kk—r vfèkd xaèk gksrh gSA

iqufoZU;kl

vLFkkbZvLFkkbZ

(i) fe"VkUu] is; inkFkksaZ vkSj nokvksa esa feBkl ?kksyus okys dkjdksa ds :i esaA

(ii) ifjj{kd ds :i esaA

(iii) vPNh xq.koÙkk okys lkcqu vkSj lkSan;Z çlkèkuksa dh rS;kjh esaA

(iv) eksVj&xkM+h jsfM,Vjksa esa fgejksèkh ¼,aVh¶jhtj½ ds :i esaA

(v) ?kfM+;ksa esa ,d Lusgd ds :i esaA

(vi) rackdw mRiknksa ds fy, ,d ueh daMh'kuj ds :i esaA

(vii) u lw[kus okyh L;kgh] eqnz.k L;kgh vkSj LVkEi iSM L;kgh dh rS;kjh esaA

(viii) lsyQksu ds fy, ,d lq?kVîrkdkjh ¼IykLVlkbtj½ ds :i esaA

(ix) ,Ydkby jsftu rS;kj djus rFkk xaèkjky ¼jksftu½ ds bZLVsjhQkb ds fy,A

(x) fofHkUu dkcZfud ;kSfxdksa tSls QkfeZd vEy] ,YdksgkWy] ,Øksyhu] vkfn] dh
rS;kjh esaA

(xi) vEy jksèkh lhesaV ds fuekZ.k esaA

(xii) fXyljkby VªkbukbVªsV ¼;k ukbVªks&fXyljhu½ tSls Xykblsjkby ,LVj ds
fuekZ.k esa ç;qä Mk;ukekbV] dksMkbZV vkSj CykfLVax tsysfVu cukus esa
mi;ksx fd;k tkrk gSA
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(i) tc fXylj‚y dks iksVsf'k;e gkbMªkstu lYQsV ls xeZ fd;k tkrk gS rks
,Øksfyu ds cuus ls cgqr vfç; xaèk mRiUu gksrh gSA ,Øksfyu us ̂ f'k¶Q* ds
vfHkdeZd (Schiff Reagent) dk jax iquLFkkZfir fd;k gS vkSj ̂Qsgfyax* vkSj
^Vksyu* ds vfHkdeZd dks vipf;r dj nsrk gSA

(ii) Qsuksy vkSj fXylj‚y ds leeksyj feJ.k esa dqN cw¡nsa lY¶;wfjd vEy dh nh
tkrh gSA vkSj 130 fMxzh lsfYl;l rd xje fd;k tkrk gSA fQj ikuh
Mkydj BaMk fd;k tkrk gSA bl foy;u esa veksfu;e gkbMª‚DlkbM dh
feykoV yky jax dks mRikfnr djrk gSA

(iii) QhuksYQFksfyu dh yxHkx ,d cwan dks Mkyk tkrk gSA 5 feyhyhVj cksjsDl
foy;u dk bl çdkj tks xqykch jax feyk gS og cgdj vkrk gS vxj blesa
fXylj‚y dh 2&3 cw¡n Hkh fey tkrs gSA jax fQj ls xeZ djus ij fn[kkbZ nsrk
gS vkSj fQj ls BaMk gksus ij yqIr gks tkrk gS ¼MaLVu ijh{k.k }kjk½A

(i) vk.kfod lw= fXylj‚y dk C
3
H

8
O

3 
gksrk gS tSlk fd rkfRod fo'ys"k.k vkSj

vk.kfod Hkkj fuèkkZj.k }kjk fuèkkZfjr fd;k tkrk gSA

(ii) v‚Dlhtu dh çof̀Ÿk % PCl
5,
 ,flVkby DyksjkbM] ukbfVªd vEy] vkfn] ds

lkFk fXylj‚y dh vfHkfØ;k ls gkbZMªksfDly lewg ds :i esa rhuksa v‚Dlhtu
ds ijek.kq ekStwn gksus dk ladsr feyrk gSA

C3H8O3   +   3CH3COCl           3 5 3 3C H (O.OC.CH )
 fXyljkby Vªkb,Z flVVs

   +   3HCl

C3H8O3  +  3HNO3    
2 4H SO     3 5 2 3

 
C H (O.NO )
fXyljkby VªkbukVªVs

   +    3H2O

C3H8O3   +   PCl5         C3H5Cl3    +   3POCl3   +    3HCl

rhu gkbMª‚fDly lewgksa dks fofHkUu dkcZu ijek.kqvksa ls feyk;k tkuk pkfg,
D;ksafd fXylj‚y ,d LFkk;h ;kSfxd gSA bl çdkj Øe'k% dkcZu] v‚Dlhtu
vkSj gkbMªkstu ds f=lgla;ksth] f}la;ksth vkSj ,dla;ksth xq.kksa dks è;ku esa
j[krs gq,A fuEufyf[kr lw=ksa dks bls lkSaik tk ldrk gS %

 

(iii) fXylj‚y ds vkDlhdj.k ij çkIr fofHkUu mRiknksa }kjk fXylj‚y ds fy,
mijksä lw= dk leFkZu djrk gSA ;g Hkh mlds }kjk rRoksa ds la'ys"k.k }kjk
lefFkZr gSA

2C   +  H2  
Electric arc

1200°C
   2 2C H

,flfVyhu

2 4 2

4

H SO /H O
HgSO

   3CH CHO
, fs lVyS fMgkbM

 
O   3CH COOH

fljdk vEy



,YdksgkWy vkSj fQuksy

68 Lo&vf/kxe
ikB~; lkexzh

2Ca(OH)   
3 2(CH COO) Ca

dSfY'k;e yo.k

  
3

Dry distillation
CaCO

   
3 3CH .CO.CH
,flVkus

2H /Ni   3 3CH .CHOH.CH
vkblkis kz is by  ,Ydkgs y

  2 4

2

Conc. H SO
H O

   
2 3CH == CH—CH

ikz fs iyus

2Cl   
2 3CH Cl.CHCl.CH

1]2&MkbDykjs kis kz is us

  lCl   
2 2CH Cl.CHCl.CH Cl

Xykblfs jy Vkª bDykjs kbM

NaOH   
2 2CH OH.CHOH.CH OH

fXyljkWy

3- XykbdksYl dh ifjHkk"kk nsa \

4- fXyljhu 'kCn dh O;k[;k djsa \

5- fXylj‚y ds dqN mi;ksxksa dh :ijs[kk le>k;s\

fQuksy (Phenols) dks ,d ¼,d] nks] rhu vkfn½ ijek.kq gkbMª‚fDly lewgksa dh
la[;k ds vuqlkj eksuksgkbfMªd] MkbgkbfMªd] VªkbgkbfMªd vkfn ds :i esa oxhZ—r
fd;k tk ldrk gSA vfèkdka'k lnL;ksa ds ikl fo'ks"k uke gSaA

gkbMª‚Dlh csUthu ¼C
6
H

5
OH½ dks vkSj feFkkby gkbMª‚DlhcsUthu ;k

gkbMª‚fDlVksyq,Ul dks  dgk tkrk gSA

gkbMª‚Dlhcsuthu o-gkbMª‚Dlhcsuthu m-gkbMª‚Dlhcsuthu p-gkbMª‚Dlhcsuthu
¼fQuksy½ (o- ØSlksy)  (m- ØSlksy) (p- ØSlksy)

çfrLFkkfir fQuksYl dks ;k rks fQuksy ds lwpd ds :i esa ;k gkbMªksDlh
;kSfxdksa ds :i esa ukfer fd;k tkrk gSA mnkgj.k ds fy,]

o &,feuksfQuksy o &gkbMª‚DlhcsatkYMhgkbM 2,4,6-VªkbgkbfMªdfQuksy p-gkbMªksDlh

(fizfØd vEy)     csatksbd vEy
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MkbgkbfMªd fQuksy ds chp] o&MkbgkbMª‚DlhcsUtsu dks  ;k 
ds :i esa tkuk tkrk gS( m&Mk;gkbMªksDlhcsfUtu dks  ds :i esa vkSj
p&Mk;gkbMª‚DlhcsfUtu dks  ;k  ds :i esaA fDouksy ;k
gkbMªksfDouksu lClVªsV MkbgkbfMªd fQuksYl dks  ;kSfxdksa dk uke fn;k
x;k gSA

o- MkbgkbMª‚DlhcsUtsu m-MkbgkbMª‚DlhcsUtsu p-MkbgkbMª‚DlhcsUtsu 3,5-MkbgkbMªksDlhVksY;wfu

(dSVsdksy) (iquZlksZflu‚y) (fDouksy) (vkWjfluksy)

1]2]3&VªkbgkbMª‚DlhcsUthu dks  ds :i esa tkuk tkrk gS; gkbMª‚DlhfDou‚y
ds :i esa  vkSj 1]3]5&VªkbZgkbMª‚DlhcsUtksu

 ds :i esaA

1]2]3&VªkbgkbMª‚DlhcsUthu 1]2]4&VªkbgkbMª‚DlhcsUthu 1]3]5&VªkbZgkbMª‚DlhcsUthu
             (ikbjksx‚y) (gkbMª‚DlhfDou‚y) (¶yksjksXyqfduksy)

vko';d rsyksa esa ik, tkus okys dqN fQuksYl vkSj fQuksfyd bZFklZ ds fo'ks’k
uke gksrs gSaA

Fkkeksy xkSbdy
¼3&gkbMª‚Dlh&4&blksçksikbyVksY;wusu ¼o&gkbMª‚Dlh vkblksy½

;wtsu‚y ykSax ds rsy esa ekStwn gS] bldk leko;oh vkblks;qtsu‚y tk;Qy
ds rsy ekStwn gSA

vkblks;qtsu‚y ;wtsu‚y

(4- ,yhxkSbdy) (4- çksiuh ysxqvkbdksy)
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fQuksYl esa gkbMª‚fDly lewg vkSj lqxfUèkr oy; nksuksa dh vfHkfØ;k,a çnf'kZr gksrh
gSaA ,YdksgkWy esa vEy dk xq.k detksj gksrk gS vkSj blds foyksiu rFkk U;wfDy;ksfQfyd
;k ukfHkdLusgh çfrLFkkiu çfrfØ;kvksa dh laHkkouk de gksrh gSA

gkbMª‚fDly lewg] fQuksy ds izdj.k esa] csathu oy; ls tqM+k gksrk gS vkSj bls
fQuksfyd lewg dgk tkrk gSA bldk dqN Hkkx ,YdksgkWy tSlk gh gksrk gS tcfd
vU; vfHkfØ;kvksa esa ;g ,YdksgkWy ds lewg ls fHkUu gksrk gSA

fQu‚Yl tSls
,u‚Yl ¼ lewg okys ;kSfxd½ ysfdu ,YdksgkWy ds foijhr ikuh

esa ?kqyu'khy jaxhu ladqyksa dks cukus ds fy, Qsfjd DyksjkbM ds lkFk
vfHkfØ;k djrs gSaA ladqy dk jax cSaxuh] yky] uhyk ;k gjk gks ldrk gSA
fofHkUu Qsuksy ,YdksgkWy vkSj QsuksYl dks Qsfjd DyksjkbM ds lkFk vyx&vyx
jax nsrs gSa] mnkgj.k ds fy,] ¼i½ fQuksy] jslksfjflu‚y] lSfyflfyd vEy]
p&gkbMª‚Dlhcsatksbd vEy & cSaxuh jax] ¼ii½ dSVsdksy] o&fØlksy&gjk jax]
¼iii½ m&fØlksy] p&fØlksy — uhyk ;k uhyk&cSaxuh jax] ¼iv½ I;ksjkxSyksy
vkSj fDouksyhu—yky jax] ¼v½ QqyjksXyqfluksy – xk<+k cSaxuh jaxA

bu ladqyksa dk Bhd çdkj Kkr ugha gS] ijarq laHkor;k os lgla;kstd ;kSfxd
gSa ftuesa yksgk "kV~lgla;kstd gSA ;g çfrfØ;k ,uksfyd lewg ds fy, lewg
ijh{k.k dk vkèkkj curh gS vkSj mlls çkIr jax ds vkèkkj ij fofHkUu cká
rRoksa esa varj djus ds fy, Hkh ç;qä dh tk ldrh gSA

 ,YdksgkWy ls fHkUu] cká rRo dkQh vEyh; gksrs gSa vkSj
{kkj èkkrqvksa] lksfM;e ;k iksVsf'k;e gkbMª‚DlkbM ds lkFk vfHkfØ;k djds
cká vkDlkbM ;k  (Phenoxides) uked yo.k cukrs gSaA

2Ar—OH    +   2Na           
+

Ar — ONa
lkfs M;e Qus ksDlkbMl~

 +   H2

Ar—OH   +   NaOH         +
Ar — ONa    +    H2O

gkykafd] lksfM;e ckbdkcksZusV ;k dkcksZusV ds lkFk vfHkfØ;k djus ds fy,
fQuksYl i;kZIr vEyh; ugha gksrs gSaA muesa ls vfèkdka'k detksj vEy rc Hkh
dkcksZfud vEy gksrs gSa vkSj blhfy, fQuksDlkbM dks dkcZu MkbvkDlkbM
}kjk fo?kfVr djds eqä fQuksYl mRiUu dj ldrs gSaA

+
NaAr—O  +   H2O   +   CO2        ArAr—OH    +    NaHCO3
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fQu‚y ds gkbMªksDlh lewg dk fo;kstu fLFkjkad (K
a
) 10&10 ds Øe dk gksrk

gS] tcfd dkcksZfDtfyd vEy esa ;g 10&5 ds Øe dk gksrk gS] vkSj ,YdksgkWy
esa ;g 10&16 ls 10&18 ds chp gksrk gSA bl çdkj fQu‚y ,YdksgkWy dh rqyuk
esa vfèkd 'kfDr'kkyh vEy gksrs gSaA ysfdu dkcksZfDtfyd vEy dh rqyuk esa
detksj vEy gksrs gSaA fQu‚y ds vEyh; O;ogkj dks nks dkj.kksa ls le>k;k
tk ldrk gSA

¼i½ vuqukn ds dkj.k ¼tks fd ,YdksgkWy esa laHko ugha gS½ &OH lewg ds
v‚Dlhtu ijek.kq dks /kukRed vkos'k ¼èkukos'k½ fey tkrk gS tks
çksV‚u ds çn'kZu esa enn djrk gSA

¼ii½ fQuksy ls fQuksDlkbM vk;u vkSj ,d çksV‚u ds fo;kstu esa larqyu
eq[; :i ls nkfgus gkFk dh vksj gksrk gS D;ksafd fQu‚y dh rqyuk esa
ifj.kkeLo:i fQuksDlkbM vk;u vfèkd fLFkj gksrk gSA

– +Ar—OH ArO + H

fQukWDlkbM vk;u dk vuqukn fu#i.k

pwafd fQuksy ds ekeys esa ;ksxnku nsus okyh lajpuk,a f}èkqzoh; lajpuk,a gSa]
ftuesa v.kq esa /kukRed (+ve) rFkk _.kkRed (-ve) nksuksa gh vkos'k gksrs gSa]
mudh fLFkjrk de gksrh gS vkSj ifj.kkeLo:i fQuksy dh dqy lajpuk esa Hkh
mudk ;ksxnku de gksrk gSA fQuksDlkbM vk;u dh fLFkfr esa pwafd dsoy
lgk;d pktZ v.kq esa QSys gq, gSa] ,sls esa bu lajpukvksa dh fLFkjrk vkSj
;ksxnku çfrèofu rqyukRed :i ls mPp gSA bl çdkj dh lajpukvksa dh
fLFkjrk rFkk çfrèofu esa mudk ;ksxnku vis{kk—r vfèkd gksrk gSA blfy,
fQu‚y dh rqyuk esa fQuksDlkbM vk;u çfrèofu dks dkQh gn rd fLFkj
cukrk gSA ,YdksgkWy ;k ,YdksDlkbM v‚;u ¼-caèkksa dh vuqifLFkfr ds
dkj.k½ esa ,slk vuqukn laHko ugha gS vkSj blfy, fQuksYl ,YdksgkWy dh
rqyuk esa vfèkd vEyh; gksrs gSaA

fQuksyksa dh vEyh; lkeF;Z csathu dsaæd esa fo|eku inkFkksaZ dh ç—fr ij
fuHkZj djrh gSA bysDVª‚u okil ysus okys lewg tSls&NO

2
,&CN,&CHO,-

COOH,&COR, vkfn esa tc vkWFkksZ& ;k iSjk& LFkku esa fQuksfyd lewg ds
lacaèk esa ekStwn gksrs gS] rks _.kkRed vkos'k ¼_.kkos'k½ ds QSyko ¼vFkkZr~
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çHkko½ }kjk QsuksfDlkbM vk;u ds vfèkd fLFkjhdj.k ds dkj.k fQuksYl dh
vEyrk dks c<+krk gSA bl izdkj v.kqvksa esa ukbVªks lewgksa dh la[;k ds lkFk
ukbVªksQsu‚y dh vEyrk dh dksfV esa o`f) gks tkrh gSA

 ukbVªksQsuksy < 2]4&MkbfuVªksfQuksy < 2]4]6&fVªujksfQuksy

10-8 ls 10-9 10-5 ¼fidfjd vEy½

10-1

O&ukbVªks&QsuksDlkbM vk;u dk vuqukn fu:i.k

;ksxnku nsus okyh lajpukvks dh la[;k vfèkd gksus ds dkj.k vkSj _.kkRed
vkos'k nks fo|qRiknd vkDlhtu ijek.kqvksa ds Åij QSy tkrk gS] blfy,
cká LFkku dh vis{kk vk;u vfèkd fLFkj jgrk gSA

bysDVªkWu foekspu inkFkZ tSls&CH
3
]&HNR]&OR]&NH

2
]&OH bR;kfn tc

vkSFkksZ ;k iSjk fLFkfr esa fQuksfyd lewg ds lacaèk esa ik;k tkrk gS rks
_.kkRed vkos'k ¼;kfu –I çHkko½ }kjk fQuksfyd lewg ds lacaèk esa vkSFkksZ ;k
iSjk fLFkfr esa gksus ls mRiUu vk;u dh vEy 'kfä esa deh vkrh gSA rFkkfi
&NH

2
] &OH] &OR vkfn tSls lewgksa dh orZeku fLFkfr esa fQuksy dh

vEyrk laHkor;k I çHkkoksa ds dkj.k c<+ tkrh gSA

% ftad èkwy ds lkFk vklou ij] fQuksy
,jkseSfVd gkbMªksdkcZu çnku djrs gSa ¼cf. ,fyQsfVd ,YdksgkWy dks  ds lkFk
gkbMªksdkcZu esa ifjofrZr dj fn;k tkrk gS½A

Ar — OH    +    Zn            AAr — H    +    ZnO

C6H5OH     +     Zn     
     C6H6    +    ZnO

inkFkZ vfHkfØ;k ;ksX; ugha gS blfy, mRiknu de gS ysfdu çk—frd
mRiknksa esa ukfHkd dh igpku ds fy, mi;ksxh gSA

1-  lY¶;wfjd] QkLQksfjd ;k VksY;wlYQksfud
vEy tSls mRçsjd vkSj futZyhdj.k vfHkdeZd dh mifLFkfr esa fQuksy
vfHkfØ;k djrk gSA
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Ar — OH   +  R.COOH    2 4H SO      Ar.O.OC.R   +   H2O

,LVjhdj.k dk ,d csgrj rjhdk gS vEy DyksjkbM ;k Qsuksy ij ,d {kkj
dh mifLFkfr esa dkjZokbZA

Ar — OH   +   RCO.Cl    
–OH    Ar.O.O.C.R    +    HCl

C6H5OH    +   3
Acetyl chloride
CH COCl     

–OH     6 5 3
Phenyl acetate

C H .O.OC.CH     +    HCl

C6H5OH    +   6 5
Benzoyl chloride
C H COCl    

NaOH      6 5 6 5
Phenyl benzoate

C H .O.OC.C H     +    HCl

lksfM;e gkbMª‚DlkbM dh mifLFkfr esa ,LVj cukus ds fy, lksfM;e
gkbMª‚DlkbM dh mifLFkfr ds lkFk fQuksy dh çfrfØ;k dks 
(Schotten Baumann)vfHkfØ;k dgk tkrk gSA

futZy AlCl
3
 ds lkFk vfHkfØ;k ij ;s fQukby ,LVj fQuksfyd v‚Dlhtu

ls O ;k P fLFkfr ds oy; esa ,lkby lewg ds LFkkukarj.k ds lkFk fQuksfyd
dhVksal ds fuekZ.k ds fy, iquO;ZfLFkr djrk gSA blfy, Ýkbt iquO;ZoLFkk
(Fries Rearrangement) fQuksfyd dhVksal dh rS;kjh ds fy, bldk mi;ksx
fd;k tkrk gSA

lYQksfuy DyksjkbM Hkh QsuksYl ds lkFk lYQksusV nsus ds fy, vfHkfØ;k
djrs gSaA

Ar — OH   +   Cl.SO2 CH3    
Pyridine

– HCl
   Ar.O.SO2 CH3

 P-VksywulYQksfud DyksjkbM       ,fjy VksflysV
           (or Tosyl chloride)
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,LVjhdj.k vfHkfØ;k dk mi;ksx Qsuksfyd lewg dh j{kk ds fy, fd;k
tkrk gS D;ksafd ,LVj dks fQuksy nsus ds fy, vklkuh ls gkbMªksykbTM fd;k
tk ldrk gSA bu ,LVj dk mi;ksx fQuksy dh igpku ds fy, Hkh fd;k
tkrk gSA

Ýkbt iquO;ZoLFkk dh çfØ;k ;k ra= fuf'pr ugha gSA vUrj&vk.kfod fØ;k
1948 (Blatzly et.al.) esa j[kh xbZ ysfdu Ø‚QMZ (Crawford) ¼1959½ us ik;k
fd çfrfØ;k varj&vk.kfod gSA vc ;g ekuk tkrk gS fd iquO;ZoLFkk
vUrj&vk.kfod vkSj var% vk.kfod ra= dk ,d la;kstu gSA

(i)  bls ÝhMy Øk¶V ,lk;sys'ku
ekuk tk ldrk gS ftlesa eè;orhZ ,lkbfy;e vk;u curk gS tks oy;
ij bysDVªkWuLusgh ds :i esa vkØe.k djrk gSA

igys pj.k esa ,Y;qfefu;e DyksjkbM ,d feJ.k ¼1½ dk fuekZ.k djrk
gS tks ,flfy;e vk;u dk fuekZ.k djus ij VwV tkrk gS tks rc v‚FkksZ&
vkSj iSjk&;kSfxdksa dks nsus ds fy, csathu oy; ij geyk djrk gS

blh rjg iSjk&fLFkfr ij vk{ksi iSjk&lao;fork djrk gSA

(ii) bl ra= esa feJ.k ¼I½ uhps fn[kk, vuqlkj
ifjorZu%

blh çdkj] iSjk&fLFkfr ¼iksft+'ku½ ls mRiUu iSjk&leko;oh (Isomer)

ij geyk çR;sd leko;oh dh lkis{k ek=k rkieku] foyk;d] mRçsjd
vkSj ,LVj dh lajpuk ij fuHkZj ik;k x;k gSA

: {kkjh; gSykbM~l ds lkFk
vfHkfØ;k ij fQuksy ¼ysfdu ,jkbZy gSykbM~l ds lkFk ugha&tSlk fd os
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vfØ; gSa½ ;k {kkjh; ?kksy esa ,ydkby lYQsV ds :i esa fQukWfyd bZFklZ ;k
,Ydkby O;qRiUuA

Ar—OH   +   R—X       OH       Ar—OR    +    HX

C6H5OH   +   C2H5Br    OH    6 5 2 5

   (Phenetole)

C H .O.C H
,FkksDlhcats hu

   +    HBr

Ar—OH   +   (R.O)2SO2            AAr—OR    +    R.O.SO2H

{kkjh; ?kksy esa fQuksDlkbM vk;u ukfHkdLusgh ds :i esa dk;Z djrk gS vkSj
U;wfDy;ksfQfyd çfrLFkkiu esa ifj.kke ds fy, ,Ydkby gSykbM ls ,d
gykbM ,YdksgkWy vkSj fQuksYl vk;u dh txg ysrk gSA

;fn X – O.SO
2
.OR lewg gS rks mijksä iz.kkyh le>k tk ldrk gSA

,Ydkby lYQsV ds lkFk bZFkj feFkkby lYQsV dk mi;ksx djds ,fjy
feFkkby bZFkj dk xBu fd;k tk ldrk gSA

6 5
Phenol

C H OH   +   3 2 3
Methyl sulphate

CH .O.SO .O.CH       6 5 3C H O.CH   +   CH3O.SO2.OH

fQuksy feFkkby lYQsV esFkksDlhcsustsu

¼bfulksy½

pwafd bu vYdksDlh O;qRiUu dk ,Ydkby lewg fQukWYl ds leku vkbvksukbt
ugha cuk ldrk] blfy, ,Yd‚Dlh lewg fQukWfyd lewg dh vis{kk
vfHkfØ;k'khy ugha gSA ,sYdksDlh oxZ dh bl fuEu vfHkfØ;k ds dkj.k
Qsu‚y dh vis{kk ,jkseSfVd bZFkj v‚Dlhdj.k ds çfr de laosnu'khy gksrk
gSA blfy, bFkjhdj.k dk mi;ksx v‚Dlhdj.k ds nkSjku oy; vkSj fQuksfyd
lewg dh lqj{kk ds fy, fd;k tkrk gS D;ksafd bZFkj vklkuh ls fonyu ds
}kjk ewy Qhu‚y esa ifjofrZr gks tkrs gSaA

(i) : tc ,flVksu ,ykby fQukby bZFkj esa ,Ydkby
czksekbM ds lkFk lksfM;e QsuksDlkbM dh vfHkfØ;k djkbZ tkrh gSA

+
6 5C H ONa    +    2 2

Allyl bromide
Br.CH .CH==CH     3 2(CH ) CO     6 5 2 2

Allylphenylether
C H O.CH CH==CH

,ykby czksekbM ,ykby fQukby bZFkj

,ykby ,jkby bZFklZ] tc vdsys ;k dqN vfØ; foyk;d ds lkFk xeZ
fd;k tkrk gS] mnkgj.k ds fy, ¼C

6
H

5
½
2
O 200°C rd rc ,ykby

lewg v‚FkksZ&iksft'ku esa LFkkukarfjr gksrk gS] bZFkj v‚Dlhtu ds lacaèk
esa v‚FkksZ&iksft'ku nksuksa ij vf/kÑr dj fy;k tkrk gS] rc lg;ksxh
lewg iSjk&iksft'ku esa pyk tkrk gSA bl iquO;ZoLFkk dks 

(Claisen Rearrangement) dgk tkrk gSA
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gkyk a fd ] d qN viokn g S a ]  mnkgj.k d s fy,] Øk WV kby
3]5&MkbfeFkkbyfQukby bZFkj tc xeZ gksrk gS] rks v‚FkksZ& vkSj iSjk&
nksuksa iquO;ZoLFkk,a nsrk gSA

¼isfjlkbfDyd çfrfØ;kvksa dk lanHkZ ysa½ ;g ,d [3.3]

f'k¶V flXesVªksfid iquO;ZoLFkk (Shift Sigmatropic) gSA vxj ge nks
vyx&vyx bZFklZ dks xeZ djrs gSa] rks iquO;ZofLFkr djuk vUr%vk.kfod
gS] ge muesa ls gj ,d ds fy, nks vyx&vyx iqufuZfeZr fQuksy çkIr
djrs gSaA dksbZ Ø‚l&mRikn çkIr ugha gksrs gSaA

f'eV (Schmidt et al.) ¼1953½ us C14 lajfpr okys ,fyy lewg dk
mi;ksx ;g fn[kkus ds fy, fd;k fd iquO;ZoLFkk ds nkSjku caèkksa ds
foijhr gSA

(ii) : ;g ekuk tkrk gS fd d{kh; le:irk ds
laj{k.k ds lkFk ¼pØh;½ iz.kkyh dk ikyu djuk ftlesa v‚FkksZ&fLFkfr
ij dkcZu&dkcZu caèk ds ,d lkFk fuekZ.k ds lkFk v‚Dlhtu&,ykby
caèk dks rksM+us ds ckn Ng&Lef̀r laØe.k voLFkkvksa dk fuekZ.k fd;k
tkrk gSA
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(iii)  ;fn v‚FkksZ&fLFkfr;ksa dks vo#) dj fn;k tkrk
gS] rc Hkh ,ykbfyd lewg dk v‚FkksZ&LFkkukUrj.k v‚FkksZ&çfrLFkkfir
lkbDyksgsDlkMkbu ¼II½ cukus esa gksrk gS] tks ,ykby lewg ds LFkkukarj.k
ds nkSjku fQj ls ,ykby lewg dks iquO;ZofLFkr djrk gSA

cf-  fQuksy ds
gkbMªksDlh lewg dks gSykstu ds lkFk cnyuk eqf'dy gSA fQuksy ds lkFk
gSykstu vEy vfHkfØ;k ugha djrs gSaA gkykafd] QkLQksjl isaVkDyksjkbM ;k
isaVkczksekbM fQuksy ds LFkku ij &OH lewg }kjk &Cl ;k&Br ds lkFk
vfHkfØ;k djrk gSA

5 3Ar—OH + PCl Ar—Cl  +  POCl   +  HCl

mRiknu [kjkc gksrk gS vkSj Vªkb,jkby Q‚LQsV¼ArO½
3
PO ds fuekZ.k ls

lacafèkr ik'oZ vfHkfØ;k ¼lkbM fj,D'ku½ dh çcyrk jgrh gSA

nwljh vksj] ;fn bysDVªkWu ukbVªks lewg dks okil ys jgs gSa rks v‚FkksZ&
vkSj@;k iSjk&fLFkfr ;qä fQuksfyd lewg dh vPNh mRiknu DyksjksukbVªkscsathu
çkIr fd;k tkrk gSA
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P
2
S

5 
ds lkFk vfHkfØ;k

djus ij fQuksy fFk;ksQsuksYl dk fuekZ.k djrs gSaA

5Ar—OH   +   P2S5        5ArSH   +   P2O5

: tc ncko esa veksfu;k ds lkFk xeZ fd;k
tkrk gS vkSj futZy ftad ;k dSfY'k;e DyksjkbM tSls mRçsjd dh mifLFkfr
esa] fQuksy ds gkbMª‚fDly lewg dks vehuks lewg }kjk cny fn;k tkrk gSA

Ar—OH   +   NH3    
2ZnCl /200°C     AAr—NH2   +    H2O

6 5C H OH    +    NH3         6 5 2C H .NH    +   H2O
fQuksy ,fuykbu

,ehuks lewg tSls Qsuksfyd lewg csUthu oy; dks bysDVªkWuLusgh çfrLFkkiu
vfHkfØ;k esa lfØ; djrk gSA vkerkSj ij] vf/kdre vfHkfØ;k ds dkj.k] fQuksy
cgqçfrLFkkiu vkSj v‚Dlhdj.k ls xqtjrk gSA blfy, fQuksYl ds eksukçfrLFkkfir
O;qRiUu rS;kj djus ds fy, fo'ks"k lkoèkkuh cjrh tkrh gSA iqu%] ,ekbal dh rjg]
fQuksYl fo'ks"k bysDVªkWuLusgh çfrLFkkiu çfrfØ;kvksa dks çnf'kZr djrs gSa tks
fQukWYl dh mPp çfrfØ;k ds dkj.k gh laHko gksrs gSaA fQuksfyd lewg  vkSj
lapkyu gS blfy, vkus okyh çfrLFkkih fQuksfyd lewg ds lacaèk esa oy; esa  vkSj
fLFkfr çkIr djrk gSA

gkbMªkstu ds çfrLFkkiu ds QyLo:Ik fQuksYl dk
gkbMªkstuhdj.k gksrk gS] gSykstu }kjk o- vkS, p-fLFkfr izkIr gksrh gSA
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;fn fuf"Ø; djus okys lewg&SO
3
H]&NO

2
] COOH lewg ekStwn gSa o-

vkSj p- inksa ds fy, fQuksfyd lewg esa mUgsa gykstu }kjk çfrLFkkfir fd;k
tk ldrk gSA

ih&gkbMª‚Dlhcsuthu   2]4]6 VªkbcksQsu‚y
lYQsfud vEy

eksuksgSykstu O;qRiUu rS;kj djus ds fy, gSykstuhdj.k dks de rkieku ij
vkSj CCl

4
 ;k CS

2
 tSls xSj&èkzqoh; foy;u dh mifLFkfr esa fd;k tkrk gSA

O&czkseksfQuksy ih&czkseksQsu‚y
¼eq[;mRikn½

vk;ksMhuhdj.k vklkuh ls çkIr ugha fd;k tk ldrk gS blfy, Mk;tksfu;e
yo.k ds ekè;e fQuksy ds vk;ksMks O;qRiUu çkIr fd;s tkrs gSA

ih&vehuks fQuksy ih&Iodophenol

gkykafd] v‚FkksZ& vkSj iSjk&fLFkfr;ksa ij vk;ksMhu ,YdksgkWy vkSj fQuksy ds
Qsuksy eD;Zwjhdj.k }kjk fd;k tk ldrk gS ¼tc o-  vkSj p-,flV‚fDl
edZjhfQu‚y çkIr gksrk gS½ vkSj DyksjksQ‚eZ esa NaCl vkSj vk;ksMhu ds lkFk
mRikn dk O;ogkjA

de rkieku ij ruq ukbfVªd vEy ds lkFk fQuksy dks
ukbVªsVsM fd;k tk ldrk gSA leko;oh o- ,oa p-ukbVªksfQuksy dks Hkki
vklou }kjk iF̀kd fd;k tk ldrk gSA

o&nitrophenol p&nitrophenol

¼ok"i'khy Hkki½ ¼xSj&ok"i'khy Hkki½
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;fn lkUæ HNO
3
 dk mi;ksx ukbVªs'ku 2,4,6-VªkbukbVªksQsukWy ¼fidfjd

vEy½ cukus ds fy, bLrseky fd;k tkrk gSA

ukbfVªd vEy }kjk fQuksy ds v‚Dlhdj.k ls uqdlku ds dkj.k mRiknu
vkerkSj ij de gksrk gSA

3-  lY¶;wfjd vEy ds vfHkfØ;k ij Qsu‚Yl o- vkSj p-

fQuksy&lYQksfud vEyksa dk feJ.k cukrs gSaA de rkieku ij o-leko;oh
vfèkd rkieku esa curk gS tcfd mPp rkieku p-leko;oh ij çcy gksrk
gSA

¼100oC esa eq[; mRikn½ (15-200C esa eq[; mRikn)

HNO
3
 ds lkFk o-;k p-fQuksYlyQksfud vEy dk ukbVªhdj.k 2]4]6&

fVªfuVªksQsu‚y vPNs Hkkx esa nsrk gSA

(Friedel–Crafts

Alkylation and Acylation) o- vkSj p-leko;rk ds feJ.k cukus ds fy,
fQuksy nksuksa vfHkfØ;kvksa ls xqtjrs gSaA

(i)

o-leko;oh p-leko;oh

HF dh mifLFkfr esa ,Ydkby gSykbM ds cqYdkbZ ,Ydkby lewg iSjk&fLFkfr
esa tkuk ilan djrs gSa

VVZ&C;qVkby DyksjkbM p&VVZ &C;wVkby fQuksy
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(ii) ,lkbys'ku esa mRiknu vke rkSj ij [kjkc gksrk gS
blfy, Qsuksfyd dhVksu ÝkbZl iquO;ZoLFkk }kjk rS;kj fd, tkrs gSaA
¼,LVjhdj.k vfHkfØ;k dk lanHkZ ysa½

: tc eD;wZfjd ,lhVsV ds lkFk xeZ fd;k tkrk gS rc fQuksy
dks izfØ;k djds o- vkSj p&leko;oh dk feJ.k curk gSA

,flVksfDleDZ;qfjfQuksyo-

p-,flVksfDleDZ;qfjfQuksy

 gkbMª‚Dlh,tks ;kSfxdksa dks cukus
ds fy, {kkjh; ?kksy esa Mk;tksfu;e yo.k ds lkFk fQuksy ;qXe Hkh gksrs gSaA
;fn p-fLFkfr esa txg gks rks ;qXeu o&fLFkfr;ksa esa gks ldrk gSA ;fn o-vkSj
p-nksuksa fLFkfr;ksa esa vfèk—r gks tkrs gSa] ;k rks ;qXeu ?kfVr ugha gksrs ;k
p-fLFkfr ls lewg [kkfjt gks tkrk gSA

csathu fQuksy p&gkbMª‚Dlh ,tkscsathu
Mkbtksfu;e yo.k

(Kolbe Reaction or

Kolbe Schmidt Reaction) tc lksfM;e QsuksDlkbM dks dkcZu MkbvkDlkbM
ls nkc esa xeZ fd;k tkrk gS rks dkcksZfDtfyd lewg &OH esa çfo"V fd;k
tkrk gSA

lksfM;e QsuksDlkbM lksfM;e lSfylk;ysV lSfylk;fyd vEy
¼o-gkbMksDlhcsUtksbd vEy½

p &leko;oh dh NksVh ek=k Hkh mijksä vfHkfØ;k esa çkIr gksrh gSA ;fn
vfHkfØ;k mPp rkieku ij dh tkrh gS ;k ;fn lksfM;e yo.k p&leko;oh
¼p &gkbMª‚DlhcsUtksbd vEy½ ds txg iksVsf'k;e QsuksDlkbM dk mi;ksx
fd;k tkrk gS tks fd eq[; mRikn gSA
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(Reimer-Tiemann Reaction) :

tc fQuksy dks DyksjksQ‚eZ vkSj lksfM;e gkbMª‚DlkbM ls vfHkfØ;k ¼fj¶ysDl½
fd;k tkrk gS] rks ,d Q‚ekZby lewg &CHO dks o-fLFkfr ls &OH lewg
esa ,jkseSfVd oy; esa çfo"V gks tkrk gSA NksVh ek=k esa p&leko;rk Hkh çkIr
fd;k tkrk gSA

fQuksy vks&gkbMªksDlhcsutyfMgkbM ih&gkbMªksDlhcsutyfMgkbM

¼eq[; mRikn½

blh çdkj CCL
4
 vkSj NaOH dh vfHkfØ;k djus ij o- vkSj p-

gkbMªksfDlcsUtksbd vEy dk feJ.k çkIr gksrk gSA

lSfylkbfyd vEy p-gkbMª‚DlhcsUtkWbd vEy

Houben-Hoesch Reaction

(Acylation) : tc ,d i‚yhgkbfMªd fQuksy ¼fo'ks"k :i ls esVk&çfrLFkkiu½
dks bZFkj ds ?kksy esa ftad DyksjkbM dh mifLFkfr esa ,d ,Ydsuhy lkbukbM
vkSj gkbMªkstu DyksjkbM xSl ds lkFk vfHkfØ;k }kjk] ,d dsfVekbu
gkbMªksDyksjkbM curk gS] tks Hkki ds lkFk gkbMªksfyfll ij fQuksy dk ,d
,lkby O;qRiUu nsrk gSA ,lkby lewg dks vkerkSj ij o-fLFkrh ds lkFk
&OH lewgksa esa izfo"V fd;k tkrk gSA

vksflZukWy dsfVekbu gkbMªksDyksjkbM 2,6-MkbgkbMªkWDlh

-4-esFkkby,flVkWQsukWu

fQuksy Lo;a bl vfHkfØ;k ls ugha xqtjrk gS D;ksafd gkbMªksDlh lewg ds
v‚Dlhtu ij bfeuks&,LVj gkbMªksDyksjkbM ls xfBr gks tkrh gSA

6 5C H OH    +   CH
3
CN     2ZnCl

HCl
    

3
+ –

6 5 2

CH

C H O — C == N H .Cl


bfeuk s ,LVj

bls ukbfVªy vkSj HCl ds lkFk ÝhMy&Øk¶V ,flys'ku ekuk tk ldrk gSA
vfHkfØ;k dh O;oLFkk fuf'pr ugha gksus ds dkj.k ;g uhps fn, x, ds
vuqlkj laHkkfor gksrh gS %

(i) RCN   +   2HCl   +   ZnCl2           R— C==NH.HCl


   +   3ZnCl
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(ii)

;g vfHkfØ;k Qhuksfyd bZFklZ ds lkFk mi;ksxh gS] dqN ghVªkslk;fDyd~l
tSls ikbjksy ds lkFk mi;ksxh gksrh gS vkSj bls BCl

3
 ds ç;ksx ls ,sjkseSfVd

vehuksa esa c<+k;k tk ldrk gSA ,sfyQsfVd ukbfVªYl ,sjkseSfVd ukbfVªYl ds
vykok vPNh mRiknu nsus ds fy, Hkh ik;k x;k gSA bZFkj] ,fFkysdsV]
DyksjksQ‚eZ vkfn foy;uksa esa ls dqN mi;ksxh gSaA

ukbVªl vEy ds lkFk fQuksy dh vfHkfØ;k ls ukbVª‚lks
lewg oy; esa] fo'ks"kdj p&fLFkfr esa& OH lewg esa çfo"V gksrk gSA lksfM;e
ukbVªkbV vkSj ruq lY¶;wfjd vEy dk feJ.k ukbVªl vEy ds fy, bLrseky
fd;k tk ldrk gSA

lY¶;wfjd vEy ;k futZy tad DyksjkbM] 200°C ij fQFkfyd ,ugkbMªkbM dks
jslksflZuksy ¼1 % 2 eksyj vuqikr½ nsdj rS;kj fd;k tkrk gSA

;g nks :iksa esa ;k rks ,d ukjaxh Bksl] ;k yky Bksl] xyukad 314.6°C ds
:i esa fo|eku gSA DuksuksbM QkeZ ¼c.f Qsuks¶Fksyhu½ esa lksfM;e yo.k ds fuekZ.k ds
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dkj.k ;g ,d rhoz ihys&gjs çfrnhfIr dks {kkj ds #i esa iryk {kkj nsrk gSA ;g
ikuh esa ?kqyu'khy gS ysfdu dkQh ,YdksgkWy esa ?kqyu'khy gSA ;g VsVªkgyks O;qRiUu
ds :i esa gSykstu vklkuh ls xqtjrk gSA

 Åu vkSj js'ke ds fy, ¶yksjksflu dk mi;ksx fd;k tkrk
gSA 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 esass Hkh fd;k tkrk gS blds ,aVhlsfIVd dk;Z gksrs gSa vkSj blds
O;qRiUu ejD;wjksØkse ¼gkbMªksDlh ejZD;qjh VsVªkczksjks&¶yksjsflu½ dks O;kid :i ls
tujy ,aVhlsfIVd ds :i esa mi;ksx fd;k tkrk gSA bldk mi;ksx bvksflu
¼VsVªkczkseks¶yksjsflu½] ,d MkbZ dh rS;kjh esa fd;k tkrk gSA

fQuksy vkSj ,YdksgkWy ds xq.kksa dh rqyuk

 

1- ;s os ,fly gSykbM] ,Ydkby gykbM~l] 
veksfu;k vkSj Øe'k% deh ds lkFk çfrfØ;k 
ij ,LVj] bZFkj] vekbu vkSj gkbMªksdkcZu 
cukrs gSaA gkykafd ;s vfHkfØ;k,a mPp 
rkieku] mPp nkc vkSj vf/kekur% mRçsjd 
dh mifLFkfr esa gksrh gSaA 

1- blh çdkj dh vfHkfØ;k ls ;s ,LVlZ] bZFklZ] 
,ekbu~l vkSj gkbMªksdkcZu~l dk Hkh fuekZ.k 
djrs gSaA 

  
2- muds ikl fof'k"V fQuksfyd xa/k gS 2- blesa lqaxa/k gksrh gSA 
3- os vEyh; gSa vkSj {kkj esa ?kqydj 

QsuksDlkbM~l cukrs gSaA 
3- os mnklhu gSa vkSj {kkj ds lkFk dksbZ 

vfHkfØ;k ugha fn[kkrs gSaA 
4- v‚Dlhdj.k ij ladqy jaxhu mRiknksa dks nsrk 

gSA muds cM+s gksus ds dkj.k v‚Dlhdj.k ds 
fy, laosnu'khyrk] dbZ fQuksy dkjd dks 
de djus ds :i esa dk;Z djrk gSA 

4- gokbZ v‚Dlhdj.k ds fy, vfrlaosnu'khy 
ughaA v‚Dlhdj.k ij ,YMhgkbM] dhVksu 
vkSj vEy nsrs gSaA 

5- FeCl3 ds lkFk jax çfrfØ;k nsrs gSA 5- FeCl3 ds lkFk dksbZ çfrfØ;k ugha gksrh gSA 
6- ;s gSykstu vEy ds çfr fuf"Ø; gksrs gSaA 6- ;s gSykstu vEy ds çfr fuf"Ø; ugha gksrs gSaA  
7- Q‚LQksjl gSykM~l ds lkFk eq[; :i ls 

Vªkbjhy Q‚LQsV curk gSA 
7- vYdkby gSykbM~l dk fuekZ.k djrs gSA 

8- ;s Mk;tksfu;e yo.k ds lkFk ;qXe cukrs gSa 
tks fd ,stks MkbZt cukrs gSaA 

8- ;s ,stks Mkbt ugha cukrsA 

9- fycjeSu ukbVªkslks iSFkkysu (phthalein)( 
fjej&VkbZesu( dksYcs vkSj gks,'k vfHkfØ;k 
n'kkZrs gSaA 

9- bu vfHkfØ;kvksa dks ugha fn[kk;k x;k gSA 

10. HCHO ds lkFk la{ksi.k ls xqtjukA 10- dksbZ vfHkfØ;k ughaA 

11- fQuksy ,LVj Ýkbt iquoZ~;oLFkk ls xqtjrk 
gSA 

11- ,Ydksgy ds ,LVj }kjk ugha fn[kk;k x;k 
gSA ,fyQSfVd ,YdksgkWy bu çfrfØ;kvksa 
dks ugha 

12- fQu‚Yl vklkuh ls gykstu] HNO3, H2SO4  
vkfn ds lkFk bysDVªkWuLusgh çfrLFkkiu 
çfrfØ;kvksa dks fn[kkrs gSaA  

12- fn[kkrs gSa] ysfdu vjSfyd ;k lqxaf/kr 
,YdksgkWy bu vfHkfØ;kvksa ls xqtjrs gSaA 

13- fQukWYl vkerkSj ij ,Ydksgy ls lacaf/kr 
lYQsfud vEy;k ,Ydkby ;k vdkZby 
gSykbM~l ls rS;kj fd, tkrs gSaA 

13- ,Ydkby ;k ,Ydkby gSykbM~l ds 
gkbMªksfyfll }kjk ,YdksgkWy çkIr fd;k 
tkrk gSA 

14- ;s vukoj.k dh fLFkfr esa ok;qeaMyh; 
v‚Dlhdj.k ds fy, vfrlaosnu'khy gksrs gSaA  

14- os vkerkSj ij vizHkkfor jgrs gSaA 
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6- DySlsu iquO;ZoLFkk ls ,ykby fQukby bZFkj dks dSls çkIr fd;k tkrk gS\

7- ,Ycl ijlYQsV v‚Dlhdj.k dks ifjHkkf"kr djsaA

8- fycjeSu dh ukbVªkslks vfHkfØ;k dh ifjHkk"kk crk,aA

9- ¶yksjsflu ds nks mi;ksx nsaA

fQu‚Yl i;kZIr vEyrk (Phenois Show Appreciable) ¼pK
a
¾ 8&10½ fn[kkrs gSaA

mnkgj.k ds fy,] fQuksy fuEu çdkj ls tyh; NaOH ds lkFk vfHkfØ;k djrh gSA

;g ,d fcydqy gh fu"çHkkoh vfHkfØ;k gSA

budh mPp vEyrk ds dkj.k bUgsa çk;% (Carbolic Acid)

dgk tkrk gSA fQuksy v.kq vR;fèkd vEyh; gS] D;ksafd blesa vuqukn ds dkj.k
v‚Dlhtu ijek.kq ij vkaf'kd /kukRed vkos'k gksrk gS]

 

v.kq ds v‚Dlhtu ijek.kq ij /kukRed vkos'k ds pkj esa ls rhu ;ksxnku lajpuk,a
gSaA bl çdkj] lgh ladj (Hybrid) lajpuk esa vkaf'kd /kukRed vkos'k gksuk pkfg,A
D;ksafd v‚Dlhtu ,d fo|qrh; rRo gS] tks bysDVª‚uksa esa v‚Dlhtu gkbMªkstu vkcaèk
d{k v‚Dlhtu ijek.kq ls vkdf"kZr gksrs gSa] ftlds ifj.kkeLo:i vkaf'kd :i ls
èkukRed gkbMªkstu gksrk gSA vkèkkj ij gkbMªkstu vk;u dk gzkl QsuksDlkbM
vk;u cukrk gS ftlds vuqukn fLFkj gksrk gSA
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è;ku nsa fd ,d vkèkkj }kjk gkbMª‚Dlh gkbMªkstu dks gVkus ij fQuksDlkbM

dk vk;uu gksrk gSA ;g vk;u iwjs v.kq esa ,d bysDVª‚u ;qXe ds fu:i.k }kjk fLFkj
vuqukn gS] tSlk fd ;ksxnku lajpukvksa }kjk fn[kk;k x;k gSA

1- tc gkbMª‚fDly lewg ,d f}rh;d ¼2°½ dkcZu ls tqM+k gksrk gS] rks
,YdksgkWy dks f}rh;d ,YdksgkWy ds :i esa tkuk tkrk gSA

2- fØ;kRed leko;ork % lar`Ir eksuksgkbfMªd ,YdksgkWy bZFkj ds lkFk lerkih;
gSa] nksuksa ds fy, lkekU; lw= C

n
H

2n
 + 

2
O gSA ,YdksgkWy esa ,d gkbMª‚fDly

lewg gksrk gS tcfd bZFkj esa bZFkjy v‚Dlhtu gksrk gS vkSj bl çdkj ;g
le:Ik gksrk gS] tks fd dk;kZRed lewgksa esa varj ds dkj.k gksrk gS ftls
fØ;kRed le:irk dgk tkrk gSA

3- fofHkUu dkcZu ijek.kqvksa ij nks gkbMª‚fDly lewgksa okys ;kSfxdksa dks MkbgkbfMªd
,YdksgkWy ds :i esa tkuk tkrk gSA muds ehBs Lokn ds dkj.k mUgsa
XykbdksYl ds uke ls Hkh tkuk tkrk gSA

4- fXylj‚y dks çksisu dk O;qRiUu ekuk tk ldrk gS] tks rhu gkbZMªksfDly
lewgksa }kjk fofHkUu dkcZu ijek.kqvksa ls rhu gkbMªkstuksa ds çfrLFkkiu ls çkIr
fd;k tkrk gSA gkykafd] m|ksx esa bls fXyljhu ds :i esa tkuk tkrk gSA

5- (i) fe"Bku] is; inkFkksaZ vkSj nokvksa esa feBkl ?kksyus okys dkjd ds :i esaA

(ii) ,d ifjj{kd ds :i esaA

(iii) vPNh xq.koÙkk okys lkcqu vkSj lkSan;Z çlkèkuksa dh rS;kjh esaA

(iv) v‚Vkseksckby jsfM,VlZ esa vfr'khryu ds :i esaA

6- tc ,lhVksu ,ykby fQukby bZFkj esa ,Ydkby czksekbM ds lkFk lksfM;e
QsuksDlkbM dks mipkfjr fd;k tkrk gSA rks fuEu fØ;k dh izkfIr gksrh gSa

+
6 5C H ONa    +    2 2

Allyl bromide
Br.CH .CH==CH     3 2(CH ) CO     6 5 2 2

Allylphenylether
C H O.CH CH==CH

,ykby czksekbM ,ykby fQukby bZFkj

7- {kkjh; ?kksy ,YdksgkWy vkSj fQuksy esa iksVsf'k;e ijlYQsV ds lkFk fQu‚Yl
¼eksuksgkbfMªd½ ds v‚Dlhdj.k ls MkbgkbfMªd fQuksy dk mRiknu gksrk gSA
u;k&OH lewg vfèkekur% LFkku esa ços'k djrk gS] ;fn eqä gks] vU;Fkk
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&LFkku ij gh jgrk gSA bl çfrfØ;k dks ,YCl ijlYQsV v‚Dlhdj.k ds
:i esa tkuk tkrk gSA

8- tc ,d fQuksy dh çfrfØ;k lksfM;e ukbVªkbV vkSj lkUæ H
2
SO

4
 ds lkFk

gksrh gSA rc ,d xgjk gjk ;k uhyk jax nsrk gS tks ikuh ds lkFk detksj
iM+us ij yky gks tkrk gSA tc {kkj dks NaOH ewy gjs ;k uhys jax ds lkFk
vfHkfØ;k fd;k tkrk gS rc bl vfHkfØ;k dks fycjeSu&ukbVªkslks vfHkfØ;k
ds :i esa tkuk tkrk gS vkSj fQuksy ds fy, ,d ijh{k.k ds :i esa mi;ksx
fd;k tkrk gSA

9- 1- ¶yksjsflu dk mi;ksx Åu vkSj js'ke ds fy, MkbZ ds :i esa fd;k tkrk
gSA

2- bldk mi;ksx ikbiksa esa fjlko dk irk yxkus] ty çokg dk irk
yxkus vkSj tgktksa }kjk vkikr fLFkfr esa leqæ fpUg ds :i esa fd;k
tkrk gSA

 ,Ydksu‚Yl ;k ,YdksgkWy ,sls ;kSfxd gSa ftUgsa gkbMªksdkcZu ds ,d ;k vfèkd
ijek.kqvksa gkbMªkslhy ¼&OH½ lewg }kjk ¼lar`Ir ;k vlar`Ir½ ds gkbMªksdkcZu
ds ijek.kqvksa ds LFkku ij gkbMª‚Dlh ds :i esa ekuk tk ldrk gSA

 gkbMª‚fDly ¼OH½ ds gkbMªkstu dks gVkus ls çkIr lewg ,YdkuksYl ds lewg
dks ,YdksDlh lewg ¼R.O&½ ds :i esa tkuk tkrk gSA

 dsoy ,d gkbMª‚fDly lewg ;wDr ,YdksgkWy dks eksuksgkbfMªd ,YdksgkWy
dgk tkrk gSA os gkbMªksdkcZu lewg ds vkèkkj ij larÌr ;k vlar`Ir gks ldrs
gSA

 vEy mRçsjdksa dh mifLFkfr esa inkFkZ ;qä ,ydsuksa dks vklkuh ls gkbMªsVsM
fd;k tkrk gSA blds vfrfjDr ekdksZfuDdksd ds fu;e ds vuqlkj mls tksM+k
tkrk gSA

 mi;qä mRçsjd] Pt, Pd ;k Ni dh mifLFkfr esa vk.kfod gkbMªkstu dkcksZfuy
;kSfxdksa dks ,YdksgkWy ls de dj nsrk gSA

 ,YMhgkbM~l] dhVksUl] vEy vkfn ds dkcksZfuy lewg dks lksfM;e vkSj
bFksu‚y ds fdlh èkkrq foyk;d lewg n~okjk de djuk cqoqYV&CySad U;wuhdj.k
ds :i esa tkuk tkrk gSA

 dkcksZfuy ;kSfxdksa dh deh ls r`rh;d ,YdksgkWy çkIr ugha fd;k tk ldrk
gSA

 bFksu‚y] C;wVsu‚y vkfn tSls dbZ ,YdksgkWy fd.ou çfØ;k }kjk rS;kj fd,
tkrs gSaA
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 lekU; dkcksZgkbMªsV ¼i‚yhgkbMª‚Dlh dkcksZfuy ;kSfxd½ mi;qä lw{ethoksa dh
mifLFkfr esa ,YdksgkWy mRiUu djus ds fy, fo?kfVr gksrs gSa] tks tSo
jklk;fud mRçsjd dk lzksr gSa ftUgsa ,atkbe dgk tkrk gSA

 ,fFkyhu vkSj çksiyhu tSlh ,Ydsuht dh cM+h ek=k isVªksfy;e ds fo?kVu
}kjk çkIr fd;k tkrk gS ftls ,YdksgkWy esa cny fn;k tkrk gSA

 MkbgkbfMªd ,YdksgkWy dk çfrfufèkRo ,d lkekU; C
n
H

2n
(OH)

2
 }kjk fd;k

tk ldrk gSA

 Xykblsjhy ,LVj esa ekStwn mPp olk;qä vEy vkerkSj ij ikfefVd
¼C

15
H

31
-COOH½] vksfyd ¼C

17
H

33
-COOH½ vkSj LVh;fjd ¼C

17
H

35
-

COOH½ ,flM gksrk gSA fXylj‚y ds lkFk muds ,LVj dks fXyljkbM ds
:i esa Hkh tkuk tkrk gSA

 lkcqu dks Nkuus ds ckn çkIr Nud dks LisaV ykb ds uke ls tkuk tkrk gSA

 ,ykby DyksjkbM dk mipkj gk;iksDyksjl vEy ls fd;k tk ldrk gS] tks
gkbMªksfyfll ij fXylj‚y cukrk gSA

 fXylj‚y v.kq esa nks çkFkfed ,oa ,d f}rh;d vYdksgfyd lewg gksrs gSaA

 Xykblsfjy f=&ukbVªsV Mk;kukekbV cukus ds fy, bLrseky gksus okyk ,d
vR;fèkd foLQksVd rjy gSA

 ruq ukbfVªd vEy eq[; :i ls fXyljkbd vEy nsrk gSA

 fXylj‚y dk vk.kfod lw= C
3
H

8
O

3
 gS] tSlk fd fo'ys"k.k vkSj vk.kfod Hkkj

fuèkkZj.k rRo }kjk fuèkkZfjr fd;k x;k gSA

 ijek.kq gkbMª‚fDly lewgksa ¼,d] nks] rhu] vkfn½ dh la[;k ds fy, QsuksYl
dks eksuksgkbfMªd] MkbgkbfMªd] VªkbgkbfMªd] vkfn ds vuqlkj oxhZ—r fd;k
tk ldrk gSA

 LFkkukiUu fQuksy ds ;kSfxdk dks ;k rks fQuksy ds lwpd ds :i esa] ;k
gkbMªksDlh ds :i esa] ukfer fd;k tkrk gSA

 Mk;gkbfMªd Qsuksy ds chp] vks&MkbgkbMª‚DlhcsUtsu dks dSVspksy ds :i esa
tkuk tkrk gS ;k ik;jksdSVspksy fMgkbMª‚DlhcsUtsu dks jslksfjflu‚y ds :i
esa vkSj Mk;gkbMª‚Dlhcsusftu dks fDouksy ;k gkbMªksfDouksu ds :i esa tkuk
tkrk gSA

 ykSax ds rsy esa ;wtsu‚y; ekStwn gS tk;Qy ds rsy esa bldk leko;oh
vkblks,tsu‚y ekStwn gksrk gSA

 Qsu‚Yl gkbMª‚fDly lewg vkSj lqxafèkr oy; nksuksa dh çfrfØ;kvksa dk
çn'kZu djrs gSaA

 gkbMª‚fDly lewg] fQuksy ds ekeys esa] ,d csathu oy; ls tqM+k gksrk gS vkSj
bls Qsuksfyd lewg ds :i esa tkuk tkrk gSA
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 fQuksy ç—fr esa dkQh vEyh; gksrs gSa vkSj {kkj èkkrqvksa vkSj lksfM;e ;k
iksVsf'k;e gkbMª‚DlkbM ds lkFk çfrfØ;k djrs gSa vkSj yo.k cukus ds fy,
QsuksDlkbM ds :i esa tkuk tkrk gSA

 fQuksDlkbM vk;u fQuksy dh rqyuk esa dkQh gn rd fLFkj vuqukn gSA

 lksfM;e dh mifLFkfr esa csatks;y DyksjkbM ds lkFk fQuksy dh vfHkfØ;k
;kSfxd bZFkj cukus ds fy, gkbMª‚DlkbM dks 'kksVsu&ckmeu vfHkfØ;k ds
:i esa tkuk tkrk gSA

 ,LVsfjdj.k vfHkfØ;k dk mi;ksx Qsuksfyd lewg dh lqj{kk ds fy, fd;k
tkrk gS] D;ksafd ;kSfxd bZFkj dks fQuksy nsus ds fy, vklkuh ls gkbMªksykbTM
fd;k tk ldrk gSA

 {kkjh; ?kksy esa QsuksDlkbM vk;u ,d ukfHkd ds :i esa dk;Z djrk gS vkSj
,fYdy gSykbM ls gSykbM vk;u dks cnydj ukfHkdLusgh dk çfrLFkkiu
djrk gSA

 bysDVªkWuLusgh çfrLFkkiu vfHkfØ;k,a vehuks lewg dh rjg Qsuksfyd lewg
csathu oy; dks lfØ; djrk gSA

 leko;oh dk feJ.k cukus ds fy, ejD;qfjd ¼ikjk½ ,sflVsV ds }kjk xeZ fd,
tkus ij fQuksy esa ikjkdj.k gksrk gSA

 fQuksy tc yxHkx 150&200 fMxzh lsfYl;l lkbDyksgsDlkuksYl ij fudsy
mRçsjd dh mifLFkfr esa gkbMªkstuh—r gksrk gSA

 fQuksy v.kq vR;fèkd vEyh; gS D;ksafd blesa vkaf'kd /kukRed vkos'k gS
vuqukn ds dkj.k v‚Dlhtu ijek.kq ij] vkSj uqdlku ds }kjk xfBr vk;u
,d gkbMªkstu vk;u dh Hkh çfrèofu fLFkj gSA

 v.kq ds v‚Dlhtu ijek.kq ij /kukRed vkos'k j[kus okys pkj ;ksxnku
lajpukvksa esa ls rhu gSaA

  ;s ,sls ;kSfxd gSa ftUgsa gkbMª‚fDly ekuk tk ldrk gS
gkbMªksdkcZu ¼-OH½ lewgksa }kjk gkbMªksdkcZu ds ,d ;k ,d ls vfèkd
gkbMªkstu ijek.kqvksa ¼lar̀Ir ;k vlar̀Ir½ dks çfrLFkkfir djds çkIr gkbMªksdkcZu
dks O;qRiUu fd;k tkrk gSA

 ,YdksgkWy ftlesa dsoy ,d gkbMª‚fDly lewg
gksrk gSA

 fofHkUu dkcZu ijek.kqvksa ij nks gkbMª‚fDly
lewg ;qä ;kSfxd gksrs gSA
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 tc olk vkSj rsy dkfLVd {kkj ds lkFk gkbMªksykbTM gksrs
gSa] rks mPp olk;qä vEy vkSj fXylj‚y ds lksfM;e ;k iksVsf'k;e yo.k
çkIr gksrs gSaA lkcqu ds fuekZ.k esa bl gkbMªksfyfll ds ifj.kke dks
lkcquhdj.k ds :i esa tkuk tkrk gSA

 QsuksYl dks dHkh&dHkh fQuksfyDl dgk tkrk gS] ;g jklk;fud
;kSfxdksa dk ,d oxZ gksrk gS ftlesa ,d gkbMª‚fDly lewg ¼&OH½ gksrk gS
tks ,dlhèks lqxafèkr gkbMªksdkcZu lewg dk caèk gksrk gSA

 ,YdksgkWy ds foijhr] fQuksy ç—fr esa dkQh vEyh; gksrs
gSa vkSj {kkj èkkrqvksa vkSj lksfM;e ;k iksVsf'k;e gkbMª‚DlkbM ds lkFk
çfrfØ;k djds yo.k ds :i esa QsukDlkbM cukrs gSaA

  la?kuu mRiknksa dk fuekZ.k tc Qsu‚y vkSj Q‚eZykMsgkbM dh
vfèkdrk ls lksfM;e gkbMª‚DlkbM dh mifLFkfr esa çfrfØ;k gksrh gS] tks
,d rhu vk;keh cgqyd ds :i esa gksrk gS ftls cSdsykbV dgk tkrk gSA

1- ,d mnkgj.k dh enn ls c‚oqYV&CySad deh dks ifjHkkf"kr djsaA

2- flaFksfVd rjhdksa ls vksDlks (oxo) çfØ;k dks crk,aA

3- 'kdZjk ds fd.ou }kjk fXylj‚y dSls curk gS\

4- fXylj‚y ds HkkSfrd xq.kksa dks crk,¡A

5- dksYcs&f'eV çfrfØ;k dh O;k[;k djsaA

6- ysMjj&ekul çfrfØ;k dk o.kZu djsaA

7- ¶yksjsflu ds fofHkUu vuqç;ksxksa dks lwphc) djsaA

8- fQuksy vkSj ,YdksgkWy ds chp lekurk ds :ijs[kk ds ckjs esa crk,aA

1- ,YdsUl ls ,YdksgkWy ds fuekZ.k dh lkekU; fofèk ds ckjs esa crk,aA

2- foLrkj ls crk,a fd fXylj‚y olk vkSj rsyksa ls dSls fufeZr gksrk gSA

3- fXylj‚y ds mi;ksx dk crk,asA

4- fofHkUu çdkj ds fQuksy ij foLr`r tkudkjh nsaA

5- mnkgj.kksa ds lkFk vksFkksZ (Ortho) vkSj iSjk (Para)&iquO;ZoLFkk ds chp varj
djsaA

6- ÝkbMy&f'kYi ,Ydsykbts'ku vkSj ,lkbys'ku vfHkfØ;kvksa dh voLFkk dks
crk,aA
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7- fQuksy vkSj ,YdksgkWy ds xq.kksa ds chp varj djsaA

8- fQuksDlkbM vk;u dk vuqukn fLFkjhdj.k D;k gS\
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3-0 ifjp;
3-1 mÌs';
3-2 dkcksZfuy lewg dk ukedj.k vkSj lajpuk
3-3 ,fYMgkbM vkSj dhVksUl dk la'ys"k.k
3-4 HkkSfrd xq.k
3-5 ,fYMgkbM vkSj dhVksUl dh jklk;fud vfHkfØ;k,a
3-6 viuh izxfr tkafp, ç'uksa ds mÙkj
3-7 lkjka'k
3-8 eq[; 'kCnkoyh
3-9 Lo&ewY;kadu ç'u ,oa vH;kl

3-10 lgk;d ikB~; lkexzh

,fYMgkbM ,d ;kSfxd gS ftlesa lajpuk ds lkFk ,d fØ;kRed lewg gksrk gS]
CHO, ftlesa dkcksZfuy dsaæ ¼vkWDlhtu ds fy, ,d dkcZu f}&ca/k½ gksrk gS ftlesa
dkcZu ijek.kq Hkh gkbMªkstu vkSj ,d R lewg ls tqM+k gksrk gSa] tks fdlh Hkh lkekU;
,Ydkby ;k mlds i{k esa gksrk gSA ;g lewg fcuk R&,fYMgkbM lewg gS] ftls
Q‚esZy (formyl) lewg Hkh dgk tkrk gSA ,fYMgkbM dkcZfud jlk;u esa lekU; gksrk
gS] vkSj blesa dbZ lqxa/k ;k ,fYMgkbM gksrs gSaA ,fYMgkbM 'kCn ySfVu ,YdksgkWy
fMgkbMªkstsul ¼fMgkbMªkstusVsM vYdksgy½ ds ladqpu ds :i esa tLVl o‚u ysfcx
}kjk x<+k x;k FkkA ,fYMgkbM esa ,d sp2& gkbfczM] Iysuj dkcZu dsaæ gksrk gS tks
v‚Dlhtu ds fy, ,d nksgjs ca/ku vkSj gkbMªkstu ds fy, ,d ,dy caèku ls tqM+k
gksrk gSA ,lkbfDyd ,fyQSfVd ,fYMgkbM dks ,fYMgkbM lewg okyh lcls yach
dkcZu Ük̀a[kyk ds O;qRiUu “kCn ds :i esa ukfer fd;k x;k gSA ;g uke ekSfyd
,Ydsu&al ds çR;;&e dks cnydj cuk;k x;k gSA

jlk;u esa dhVksu lajpuk RC¼¾O½R’ fØ;kRed lewg gS] tgka R vkSj R’

dbZ çdkj ds fodYi gks ldrs gSaA dhVksUl vkSj ,fYMgkbM ljy ;kSfxd gksrs gSa
ftuesa dkcksZfuy lewg gksrk gS ¼,d dkcZu v‚Dlhtu dk f}&ca/k½A bUgsa “ljy” ekuk
tkrk gS D;ksafd buesa dkcksZfDtfyd vEy ds lkFk lh/ks rkSj ij “OH ;k Cl” tSls
vfHkfØ;k'khy lewg ugha tqM+s gksrs gSaA ;gka dkcksZfDtfyd vEy esa &COOH gksrk
gSA m|ksx vkSj tho foKku esa dbZ dhVksUl Kkr gSa rFkk cgqr ls dhVksUl dk egRo
gksrk gSA mnkgj.k ds fy, dbZ 'kdZjk ¼dhVksUl½ vkSj vkS|ksfxd foyk;d ,lhVksu
'kkfey gSa] tks lcls NksVk dhVksu gksrk gSA dhVksu 'kCn ,lhVksu ds fy, ,d iqjkuk
teZu 'kCn ,dsVksu ls fy;k x;k gSA IUPAC ukedj.k ds fu;eksa ds vuqlkj
dhVksUl ds uke ls ekSfyd vYdsu ds çR;; -ane dks –anone esa cnydj uke fn;k
x;k gSaA dkcksZfuy lewg dh fLFkfr dks lekU; rkSj ij ,d la[;k ls fpfàr fd;k
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tkrk gSA egRoiw.kZ dhVksUl ds fy, lkekU; rkSj ij ijaijkxr vO;ofLFkr uke dk
mi;ksx fd;k tkrk gS tSls ,lhVksu rFkk csUtksQsuksuA

bl bdkbZ esa vki dkcksZfuy lewg ds ukedj.k] lajpuk] ,fYMgkbM] dhVksUl
ds la'ys"k.k] blds HkkSfrd xq.kksa] ,fYMgkbM] dhVksUl dh jklk;fud vfHkØ;kvksa]
,uksfytscy fdVksUl dk gykstuhdj.k rFkk]  vlarÌr ,fYMgkbM vkSj dhVksUl
ds ifjp; ds ckjs esa v/;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 dkcksZfuy lewg ds ukedj.k vkSj lajpuk dh O;k[;k dj ik;saxs(

 ,fYMgkbM rFkk dhVksUl ds la'ys"k.k ds fofHkUu çdkjksa ij foLr`r o.kZu dj
ik;saxs(

 ,fYMgkbM rFkk dhVksUl ds HkkSfrd xq.kksa dh :ijs[kk rS;kj dj ik;saxs(

 ,fYMgkbM vkSj dhVksUl ls tqM+h fofHkUu jklk;fud vfHkfØ;kvksa dks lwphc)
dj ik;saxs(

 dsoy ,fYMgkbM }kjk nh xbZ vfHkfØ;kvksa dks crk ik,axs(

 dsoy dhVksUl }kjk fn, x, çfHkfØ;kvksa dk o.kZu dj ik;saxs(

 uksfytscy dhVksUl ds gykstu dks le> ik;saxsA

,fYMgkbM vkSj dhVksUl vfHkfØ;k'khy dkcZfud ;kSfxdksa ds ,d egRoiw.kZ oxZ ls
lacaf/kr gSaA ,fyQSfVd ,fYMgkbM vkSj dhVksUl dk lkekU; lw= C

n
H

2n
O gS vkSj ,d

gh fØ;kRed lewg gksrs gSa] tks (>C=O) dkcksZfuy xzqi esa gSA ,fyQSfVd ,fYMgkbM
esa dkcksZfuy lewg ds dkcZu ijek.kq dh 'ks"k nks la;kstdrk gkbMªkstu ¼Q‚esZfYMgkbM½
;k gkbMªkstu ijek.kq vkSj ,d ,Ydkby lewg }kjk larq"V gksrs gSa] tcfd ,fyQSfVd
dhVksUl esa nks la;kstdrk ,d gh ;k vyx&vyx ,fYdy lewg }kjk larq"V gksrs
gSaA tc nks ,Ydkby lewg leku gksrs gSa rks dhVksu dks ,d  ds
:i esa tkuk tkrk gS] vU;Fkk ,d fefJr dhVksuA

,fYMgkbM vkSj dhVksUl esa R vkSj R’ dks ,sjkseSfVd lewg Ar }kjk çfrLFkkfir fd;k
tkrk gSaA
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dkcksZfuy lewg dk dkcZu ijek.kq  ca/kuksa }kjk rhu vU; ijek.kqvksa esa 'kkfey gks
tkrk gSA pw¡fad sp2 ds ckn ls d{kh; ca/kuksa ds fuekZ.k esa 'kkfey gksrs gSa] ;s ijek.kq
,d gh Lrj ij gksrs gSa vkSj ,d nwljs ls 120° nwj gksrs gSA dkcZu ijek.kq ds vo'ks"k
p d{kh; v‚Dlhtu ijek.kq ds lkFk vf/kO;kiu djrk gS vkSj ,d   ca/ku cukrk
gSA   bysDVª‚u gS vkSj dhVksUl vf/kd fo|qr v‚Dlhtu ijek.kq dh vksj [khpsa tkrs
gSaA blfy, ca/ku izd`fr esa yxHkx 40 ls 50 çfr'kr vk;fud gS ;g bu ;kSfxdksa ds
mPp gkbMªksdkcZUl dh rqyuk esa larks"ktud :i ls mPp f}/kzqoh; vkSj mPp DoFkukad
fcanqvksa dh O;k[;k djrk gSA dkcksZfuy lewg dks fuEufyf[kr fofgr lajpukvksa ds
vuqukn ladj (Resonance Hybrid) ds :i esa n'kkZ;k tk ldrk gSA

,fYMgkbM ds lanHkZ esa dkcksZfuy lewg esa ,d gkbMªkstu tqM+k gqvk gSA lajpuk
esa ;g varj ,fYMgkbM dks cgqr vklkuh ls vEy ds fy, v‚Dlhdj.k ;ksX; cukrk
gS] tgka dhVksUl ds :Ik esa >C=O lewg ls tqM+s fdlh Hkh gkbMªkstu dks dfBukbZ
ds lkFk v‚Dlhdj.k ugha fd;k tkrk gSA blds vykok ,fYMgkbM U;wfDy;ksfQfyd
vfrfjDr vfHkØ;kvksa esa dhVksUl dh rqyuk esa vf/kd vfHkØ;k'khy gksrs gSaA

,fYMgkbM esa fØ;kRed lewg -CHO gksrs gSa vkSj lkekU; lw= R-CHO gksrs gSaA
,Ydkby ekSfyd R dks ,sjkseSfVd ,fYMgkbM ds lanHkZ esa ,sjkseSfVd ewyd Ar }kjk
çfrLFkkfir fd;k tkrk gSA

(i) : lkekU; ç.kkyh esa ,fYMgkbM dks lekU; rkSj ij vEy
ds lanHkZ esa j[kk tkrk gS] tks v‚Dlhdj.k ls mRiUu gksrs gSaA bl izdkj tks
,fYMgkbM v‚Dlhdj.k ij QkfeZd vEy nsrk gS] mls 
(Formaldehyde) dgk tkrk gS] tks ,flVkYMhgkbM ds :i esa ,flfVd
vEy] vkSj csatksbd vEy nsrk gS] mls  (Benzaldehyde) dgk
tkrk gSA

(ii) IUPAC : bl ç.kkyh esa ,fYMgkbM lewg okyh lcls yach dkcZu
Ük̀a[kyk dks ewy Ükà[kyk ds :i esa fy;k tkrk gSA fQj blh gkbMªksdkcZu
¼dkcZu ijek.kqvksa dh leku la[;k okys½ ds uke ij vafre -e dks -al ls cny
fn;k tkrk gSA bl çdkj]
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,fYMgkbM lw= vuq:i vEy lkekU; uke IUPAC uke

H.CHO H.COOH QWkeZyfMgkbM esFkkuy

Q‚feZd vEy

CH
3
.CHO CH

3
.COOH ,lhVSfYMgkbM ,Fkkuy

fljdk vEy

CH
2
H

5
.CHO C

2
H

5
.COOH izksiksfugkbM izksiSuy

çksfi;‚fud vEy

C
3
H

7
.CHO C3H7.COOH C;wfVjYgkbM C;wVkuy

n&C;wfVfjd vEy

C
4
H

9
.CHO C

4
H

9
.COOH okYMjgkbM isaVy

n &oSysfjd vEy

gkykafd tfVy v.kqvksa ds ukedj.k esa i{k&Üka`[kyk ;k çfrLFkkiu dh fLFkfr dks vad
;k xzhd v{kjksa }kjk ewy Üka`[kyk ds dkcZu ijek.kqvksa dh la[;k }kjk bafxr fd;k
tkrk gSA ;fn vadu vadksa }kjk fd;k tkrk gS] rks –CHO lewg ds dkcZu ijek.kq
dks 1 ds :i esa fxuk tkrk gS] vxyk 2 ds :i esa vkSj blh rjg ;fn la[;k xzhd
v{kjksa }kjk dh tkrh gS] rks ,fYMgkbM lewg ls lVs dkcZu ijek.kq dks , nwljs dks
, rFkk mlls Hkh vf/kd la[;kvksa esa ckaVk tk ldrk gSA fuEufyf[kr mnkgj.k fcanq
dks o.kZu djrs gSa]

,sjkseSfVd ,fYMgkbM uhps fn, x, vuqlkj ukfer fd;k x;k gS:
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dhVksUl os ;kSfxd gksrs gSa] ftuesa ,d dkcksZfuy lewg (>C==O) gksrk gS] nks ,Ydkby

lewgksa ls tqM+s vkSj lkekU; lw=
'

/

\R

R
C O  gS] tgk¡  R vkSj R’ leku ;k fHkUu lewgksa

dk çfrfuf/kRo djrs gSa vkSj dkcksZfuy lewg dks  dgk tkrk gSA

(i) : bl ç.kkyh ds vuqlkj dhVksu dk uke dsVksfud lewg ls
tqM+s ,Ydkby ;k ,jhy lewgksa ds vuqlkj j[kk tkrk gSA ljy ;k lefer :i
ls dhVksUl ds lanHkZ esa mudk uke (Dialkyl) ;k 
(Diaryl) dhVksu ds :i esa j[kk x;k gSA

vleku ;k fefJr dhVksu dk uke nks ,Ydkby lewgksa ,fYMgkbM vkSj
dhVksUl dks dsVksfud lewg ls vyx&vyx 'kCnksa ¼o.kZekyk ds Øe esa½ ds :i
esa j[kk x;k gS vkSj var esa dhVksu 'kCn dks tksM+dj uke fn;k x;k gSA

(ii) IUPAC : IUPAC ç.kkyh ds vuqlkj dsVksfud lewg okyh lcls
yach dkcZu Ükà[kyk dks ewy Ükà[kyk ds :i esa fy;k tkrk gSA Üka`[kyk ds
vuq:i gkbMªksdkcZu ds uke ij] vafre ‘e* dks çR;; *one* ls cny fn;k
tkrk gSA mnkgj.k ds fy,] yksdsaV (Locants) }kjk dsVksfud lewg vkSj inkFkksZa
dh fLFkfr dks bafxr fd;k tkrk gSA

,d dhVksu ftlesa csathu oy; dkcksZfuy lewg ls tqM+h gksrh gS] bldk uke–

(Phenone) ds :i esa gksrk gSA
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,fYMgkbM Üka[̀kyk leko;ork dks vkil esa rFkk dhVksUl] pØh; bZFkj vkSj vlarÌr
vYdksgy ds lkFk dk;kZRed leko;ork fn[kkrs gSaA

i : vk.kfod lw= C
4
H

8
O nks Üka`[kyk leko;ork dk

fu:i.k djrk gSA

          3 2 2
-Butyraldehyde

CH .CH .CH .CHO
n

3 2
Isobutyraldehyde

(CH ) .CH.CHO

ii : vk.kfod lw= C
3
H

6
O okys ,fYMgkbM ds fØ;kRed

leko;ork dks O;k[;k djus ds fy, fn, x, gSaA

3 2
Propanal

CH .CH CHO
                 3 3

Acetone
CH .CO.CH                  2 2

Allyl alcohol
CH ==CH.CH OH

(i) : dhVksUl Ükà[kyk leko;ork fn[kkrs gSaA

(ii) (Metamerism) : dkcksZfuy lewg e/;o;o nsus ds fy, dkcZu
Ükà[kyk esa fofHkUu fLFkfr;ksa esa fLFkr jg ldrk gSA

3 2 2 3
3-Pentanone

CH .CH .CO.CH .CH
          3 2 2 3

2-Pentanone

CH .CH CH .CO.CH

      CH
3
.CH

2
CO.CH

2
.CH

3
CH

3
.CH

2
CH

2
.CO.CH

3

,sjkseSfVd ,fYMgkbM rFkk dhVksUl Hkh leko;ork iznf'kZr djrs gSa ysfdu ;g
,fyQSfVd ,fYMgkbM vkSj dhVksUl ls FkksM+h vyx gksrh gSA

6 5 2
Phenyl acetaldehyde
C H .CH .CHO   is isomeric with  

VksY;wbd (Toluic) ,fYMgkbM esa gh o] m vkSj p leko;o gksrs gSaA
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            o-Toluic aldehyde      m-Toluic aldehyde       p-Toluic aldehyde

,sjkseSfVd dhVksUl esa Hkh dk;kZRed leko;ork ikbZ tkrh gSa ¼dsoy csathu‚;M
leko;ork ij fopkj djus ij½A

tSls]

             Phenyl acetone      Ethyl phenyl ketone      o-, m-, p-Methyl acetophenone

Ükà[kyk leko;ork vkSj e/;ko;ork ds vykok] dhVksUl esa Hkh dk;kZRed leko;ork
ik;h tkrh gSaA mnkgj.k ds fy,] lw= C

3
H

6
O ,lhVksu ds lkFk pkj vkSj ;kSfxdksa

dk fu:i.k djrk gSA ¼,fYMgkbM ds dk;kZRed leko;ork dk lanHkZ ysaA½

,fYMgkbM vkSj dhVksUl dks Hkh dbZ rjhdksa ls cuk;k tk ldrk gS] ftudk o.kZu
uhps fn;k x;k gS %

(1)

(i) % vEyh; iksVsf'k;e MkbØksesV] eSaXuht MkbvkDlkbM]
fgekaf'k;y ,flfVd vEy esa Øksfed vugkbMªkbM] ikbfjMkbfu;e DyksjksesV
¼C

5
H

5
NHCrO

3
Cl½ vkfn ds lkFk v‚Dlhdj.k ij çkFkfed ,fYMgkbM

dk mRiknuA

5 5 3
2 2. .C H NHCrO CLR CH OH O R CHO H O  

çkFkfed ,YdksgkWy ,fYMgkbM ¼,d dkcZfud ;kSfxd½s
+

2 2 7K Cr O /H
3 2 3 2
Ethanol Ethanal

CH .CH OH O CH CHO H O  

blh rjg ds tkap ij f}rh;d ,YdksgkWy dhVksu nsrs gSaA

f}rh;d ,YdksgkWy     dsVksu

   vkblksçksfiy ,YdksgkWy ,slhVksu
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çkFkfed vkSj f}rh;d ,YdksgkWy esa v‚Dlhdj.k dh tkrh gS tc muds ok"i
dks ok;q esa feyk;k tkrk gS] mRçsjd dks 2500C ij j[kk tkrk gSA bl fofèk
ls vPNh ek=k fey tkrh gSA

,lhVksu ls Hkh vf/kd ek=k esa vYeqfu;e VVZ&cVksDlkbM [¼CH
3
½
3
CO]

3 
dk

ç;ksx djds vksiusmj vkWDlhdj.k (Oppenauer’s Oxidation) ds }kjk dhVksu vPNh
ek=k esa miyC/k djk;k tk ldrk gSA

,fYMgkbM ,YdksgkWy dh rqyuk esa de DoFkukad gksrs gSa blfy, mUgsa
vfHkØ;kvksa ds feJ.k ls gVk;k tkuk pkfg, rkfd os vkxs vEy ds fy, v‚Dlhdj.k
ls cpus ds fy, tYn xfBr u gksA

(ii)  % eksuks vkSj fo?kfVr vksysfQu dks CuCl
2
 

 ds lkFk iSysfM;e DyksjkbM }kjk ,YMhgkbM vkSj dhVksUl dks
v‚DlhÑr fd;k tk ldrk gSA CuCl2 dk dk;Z pØ dks fQj ls tksM+uk gS
tks Pd ¼II½ ls Pd pj.k rd vipf;r gks tkrk gSA bl fof/k dk mi;ksx
eq[; :i ls ,fFkyhu ls ,flVkYMhgkbM cukus ds fy, fd;k tkrk gSA ,slh
gh fLFkfr esa çksisu ,lhVksu nsrk gSA 1]1&f}izfrLFkkfir vksysfQu detksj
ifj.kke nsrs gSaA

2CuCl
2 2 2 2 3CH ==CH PdCl H O CH .CHO + Pd + 2HCl  

2 2 2 2Pd + 2CuCl PdCl Cu Cl 

çksisu ,lhVksu nsrk gS]

2CuCl
3 2 2 2 3 3CH .CH==CH PdCl H O CH .CO.CH Pd 2HCl    

(iii) xje d‚ij ds Åij 300 fMxzh lsfYl;l ij xqtjus
ij çkFkfed vkSj f}rh;d ,YdksgkWy MhgkbMªkstsusVsM gks tkrs gSa rFkk Øe'k%
,fYMgkbM vkSj dhVksUl nsrs gSaA

Cu
3 2 3 2300°C

CH .CH OH CH .CHO + H

(2) :
(i) tc dSfY'k;e QkesZV dks vdsys

gh xeZ fd;k tkrk gS] rc QkesZfYMgkbM fudy tkrk gSA

2 3
FormaldehydeCal. formate Cal. carbonate

(HCOO) Ca CaCO H.CHO 
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dSfY'k;e QkeZ ds lkFk ,d oklh; vEy ds dSfY'k;e yo.k dks xeZ djds
vU; ,YMhgkbM çkIr fd;k tk ldrk gSA çkIr ,fYMgkbM oklh; vEy gSA

2 2 3(R.COO) Ca + (HCOO) Ca 2CaCO 2R.CHO 

3 2 2 3 3
Cal. acetate Acetaldehyde

(CH COO) Ca + (HCOO) Ca 2CaCO 2CH CHO 

gkykafd] tc ,d olk vEy ¼QkfeZd ds vykok½ ds dSfY'k;e yo.k dks vklqr fd;k
tkrk gS] rc dhVksu çkIr gksrk gSA

fofHkUu olh; vEyksa esa dSfY'k;e ds yo.kksa dks feykdj ,d fefJr dhVksu çkIr

fd;k tk ldrk gSA

bl fof/k ls ,fYMgkbM vkSj dhVksUl dk mRiknu Ik{k vfHkfØ;kvksa ds dkj.k
cgqr de gksrk gSA dSfY'k;e yo.k ds LFkku ij csfj;e] Fkksfj;e vFkok eSaxuht
yo.kksa ds mi;ksx ls ljy dhVksuksa dh çkfIr esa o`f) dh tk ldrh gSA

(ii) olk vEy ds ok"iksa dks Q‚feZd vEy ds lkFk feyk;k
tkrk gS] tc xeZ Fkksfj;k ¼350 fMxzh lsfYl;l½] ,yqfeuk ¼400 fMxzh
lsfYl;l½ ;k eSaxuht v‚DlkbM ds Åij ls xqtjus ij ,YMhgkbM nsrs gSaA

2 3

400 C
2 2Al O

R.COOH + HCOOH R.CHO + H O CO 

2 3

400 C
3 3 2 2Al O

60% yield
CH COOH + HCOOH CH CHO + H O CO 

olk vEy ds ok"i esa ,d leku ifjfLFkfr;ksa esa dhVksu ik;k tkrk gSA

MnO
3 3 3 2 2500°C

2CH COOH CH CO.CH + H O CO 

tc fofHkUu olk vEyksa ds ok"iksa dk feJ.k ¼QkWfeZd dks NksM+dj½ dk ç;ksx
fd;k tkrk gS rks dhVksUl dks de ek=k esa çkIr fd;k tkrk gSA

(3)  ysM VsVªk ,lhVsV ;k vkof/kd vEy ds lkFk f}rh;d
XykbdksYl dk v‚Dlhdj.k ,fYMgkbM nsrk gSA
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leku ifjfLFkfr;ksa esa r̀rh;d XykbdksYl dhVksUl nsrs gSaA

(4)  % MkbgSykbM~l esa ty vi?kVu dh Üka`[kyk ds var esa ,d
gh dkcZu ij nks gSykstu gksrs gSaA ,d gYds {kkj tSls Ba(OH)2 dk mi;ksx
gkbMªksfyfll ds fy, fd;k tk ldrk gSA

ijarq ;fn nks gSykstu ijek.kq Üka[̀kyk ds e/; esa dkcZu ls tqM+s jgrs gSa rks blls
dhVksu mRiUu gksrk gSA

(5)

(i) % ,YdhUl dh tc vkstksu ls fØ;k gksrh gS rks vkstksukbM~l
izkIr gksrk gS tks fd vuqorhZ fØ;k ls ,fYMgkbM rFkk dhVksUl nsrk gS rFkk
;g ,Ydhu dh lajpuk ij fuHkZj djrk gSA

Mk;,dkby çfrLFkkfir ,YdhUl ls dhVksUl çkIr gksrs gSaA

;fn ,fYMgkbM gkbMªksfyfll ds }kjk rS;kj fd;k tkrk gS rks H
2
O

2
 fo?kfVr

djus ds fy, dqN ftad d.k feyk;k tkrk gS vkSj ,fYMgkbM dks vEy esa
v‚Dlhdj.k ls jksd fn;k tkrk gSA
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(ii) % tc mPp ncko yxHkx 55 × 104 N/m2 ds rgr 125
fMxzh ij xeZ MkbdksckYV v‚DVkdkjcksuhy esa ,Ydsu] dkcZu eksuksv‚DlkbM
vkSj gkbMªkstu dk feJ.k ikfjr fd;k tkrk gS] rks ,YMhgkbM~l dk feJ.k
fufeZr gksrk gSA

(6)  % tc ,flfVyhu dks xeZ ruq 40 izfr”kr lY¶;wfjd vEy esa
ikfjr fd;k tkrk gS edZ~;wfj;l lYQsV ¼mRçsjd½ ;qä] ,flVkyfMgkbM çkIr
fd;k tkrk gSA

2 4

4

Dil. H SO
2 2 3HgSOAcetylene (Unstable)

CH CH + H O [CH CHOH] CH .CHO   

;fn ,flfVyhu ds LFkku ij] blds le:irk dk mi;ksx mijksä vfHkØ;k
esa fd;k tkrk gS] rks dhVksu dk ifj.kke nsrk gSA

3 2 3 2 3 3
Propyne Acetone

CH .C CH H O CH C(OH) CH CH .COCH    

(7)

(i) (Grignard Reagent and Cyanides)

:  gkbMªkstu lkbukbM ;k ,Ydkby lkbukbM dks fxzXukMZ vfHkdeZd ds
lkFk vfHkØ;k ,d vfrfjä mRikn cukus ds fy, fd;k tk ldrk gS] tc
ikuh ds lkFk gkbMªksykbtsM ,d ,fYMgkbM ;k dhVksu nsrk gS tSlk fd fuEu
fLFkfr gks ldrk gSA

,fYMgkbM esa fLFkr ,Ydkby jsfMdy fxzXukMZ vfHkdeZd ls vkrk gS vkSj
dhVksUl ds ekeys esa fxzXukMZ vfHkdeZd }kjk dsoy ,d gh ewy vuqØe fn;k
tkrk gSA
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(ii) ,d fxzXukMZ vfHkdeZd tks QkfeZd
bZLVj ls vf/kd gksrk gS mlds vfHkØ;k ls ,fYMgkbM çkIr fd;k tk ldrk
gSA

tc QkfeZd ,LVj ds vykok vU; ,LVj dk mi;ksx fd;k tkrk gS rks
dhVksUl izkIr gksrs gSaA

(8)  % tk;yhu (Xylene) esa gkbMªkstu dks mckyus ds }kjk
csfj;e lYQsV ¼FkksM+k dkcZfud lYQj ;kSfxd ls tgjhyk½ dh mifLFkfr esa
iSysfM;e mRçsjd dh mifLFkfr esa de djus ij vEyDyksjkbM ds vip;u ls
,fYMgkbM dk mRiknu gksrk gSA 

4Pd/BaSO
2RCOCl + H RCHO + HCl

3 2 2 3 2
Propionaldehyde

CH CH COCl + H CH CH CHO + HCl

(9)

(i) ,fYMgkbMl dks bZFkj vkSj LVsuy DyksjkbM vkSj gkbMªksDyksfjd vEy esa ?kqys
gq, ukbfVª;y dk vip;u djds rFkk çkIr ,fYMfeu LVSfud DyksjkbM

 esa gkbMªksykbflax djds çkIr fd;k tk ldrk gSaA
A

 2
+HCl SnCl / HCl– 2–

3 3 3 2 62

Imino chlorideAceto nitrile Aldimine stannic chloride
(Methyl cyanide)

HCH .C N CH C N Cl CH CH== NH SnCl 
   

 

22H O
3 4 42CH CHO + 2NH Cl SnCl 
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(ii) ,fYMgkbM rc çkIr gksrk gS tc fyfFk;e ,Y;wehfu;e gkbMªkbM vkSj blds
ifj.kkeLo:i mRiUu mRikn gkbMªksykbTM ds lkFk ,Ydkby lkbukbM dks
vipf;r fd;k tkrk gSA

2H O
4 44R.C N + LiAlH (RCH N—) LiAl 4R.CHO   

(10) vkxsZuksfYd;y fyfFk;e ;kSfxd tc
fyfFk;e v‚xksZuksD;wçsV ls D;wijl gSykbM (Cuprous Halide) ds lkFk vfHkfØ;k
fd;k tkrk gSA

2 2Cu Cl
2RLi R CuLi

fyfFk;e v‚xksZuksD;wçsV dhVksUl mRiUu djus ds fy, vEy DyksjkbM ls
vfHkfØ;k djrk gSA

vEy DyksjkbM U;wfDy;ksfQfyd çfrLFkkiu ls xqtjrk gS] U;wfDy;ksfQfyd
v‚xksZuksdwçsV dk ewy {kkj lewg gSA

(11) dhVksul dks ,flVks,flfVd bLVj ;k blds
,fYdy ;kSfxd ds O;qRiUu dhVksul }kjk rS;kj fd;k tkrk gS tks iksVsf'k;e
gkbMª‚DlkbM ds irys tyh; ;k ,YdksgkWfyd ?kksy ds lkFk mckydj rS;kj
gksrs gSaA

(12)  ,d ,fYMgkbM ;k
bldh ,flVy dks 1]3&çksisufMfFkvksy ds lkFk igys 1]3&fMfFk,u ds vfHkØ;k
ls ,d ,fYMgkbM dks ,d dhVksu esa ifjofrZr fd;k tk ldrk gSA
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bl çdkj 1]3&fMfFk;kus dks THF esa Bu-Li dk mi;ksx djds ,d çksV‚u dks
fudkydj vyx&vyx dj fn;k tkrk gS vkSj vYdkbysVsM 1]3&fMfFk;ku dks
dhVksu esa gkbMªksykbt fd;k tkrk gSA

,fYMgkbM Üka[̀kyk dk çFke lnL; Q‚eZyfMgkbM lkekU; rkieku ij ,d xSl gSA
,fYMgkbM Ükà[kyk ds vxys nl lnL; jaxghu ok"i'khy rjy inkFkZ gSaA 10 ;k 11
dkcZu v.kqvksa ds fuEu dhVksUl jaxghu ok"i'khy vfLFkj rjy inkFkZ gksrs gSaA
,fYMgkbM ds lkFk gh dhVksu Ükà[kyk esa mPp lnL; Bksl gksrs gSaA

,d fu;e ds :i esa dhVksUl esa lq[kn xa/k gksrh gSA fupys ,fYMgkbM esa
vfç; xa/k gksrh gS ysfdu vkf.od Hkkj esa of̀) ds lkFk&lkFk xa/k Hkh Qfyr gks tkrh
gSA

,fYMgkbM vkSj dhVksu Ükà[kyk ds fuEu lnL; ty ls eqä :i ls feVkus
;ksX; gksrs gSa fdarq vk.kfod Hkkj esa o`f) ds lkFk ?kqyu'khyrk rsth ls ?kV tkrh gSA
ikap ls vf/kd dkcZu ijek.kqvksa okyk ,d mPprj lnL;] O;kogkfjd :i ls
v?kqyu'khy gksrk gSA gkykafd] ;s bZFkj vkSj ,YdksgkWy tSls dkcZfud foy;u esa
Lora= :i ls ?kqyu'khy gSaA

,fYMgkbM vkSj dhVksUl –<+rk ls /kqzoh; ;kSfxd gksrs gSa] ftlds ifj.kkeLo:i
ç'kaluh; varj&vk.kfod vkd"kZ.k gksrk gSA ifj.kke ;g gksrk gS fd ,fYMgkbM vkSj
dhVksUl esa Hkh ,sls gh vk.kfod Hkkj ds ,YdhUl dh rqyuk esa DoFkukad fcanq vf/kd
gksrs gSaA gkykafd buesa dksbZ Hkh DoFkukad mlls lacaf/kr ,YdksgkWy ls dkQh de gSa
D;ksafd &OH lewg dk vHkko gS vkSj os gkbMªkstu ca/ku cf.  }kjk lac)
v.kqvksa ds fuekZ.k dks jksd nsrs gSaA vk.kfod Hkkj ¼lanHkZ rkfydk 3-1½ esa of̀) ds lkFk
,fYMgkbM vkSj dhVksUl dk DoFkukad c<+rk gSA

(i) UV  % lar`Ir ,fyQsfVd ,fYMgkbM vkSj dhVksUl yxHkx
280m ij 

max
 fn[kkrs gq, fudV ijkcSaxuh {ks= esa detksj vo'kksf"kr gksrs

gSaA ;g dqN gn rd ,fYMgkbM ds fy, vf/kd gSA – vlar`Ir ,fYMgkbM
gkykafd 240&260 m ij ,d etcwr ca/ku gksrk gSA

(ii) IR  % 1700cm&1 ds vklikl ds {ks= esa >C ¾ O ds dkj.k etcwr
ca/ku fn[kkbZ nsrk gSA ,fyQsfVd ,fYMgkbM mPp vkòfÙk 1725cm&1 ij ,d
ca/ku gksrs gSa vkSj 1325&1440 cm&1 {ks= esa C&C ca/ku çnf'kZr gksrs gSaA bl {ks=
esa 2665&2880 cm&1 Js.kh vkSj C&H gksrk gSA dkcZu&dkcZu ds nksgjs ca/kuksa



,fYMgkbM rFkk dhVksUl

Lo&vf/kxe 107

ikB~; lkexzh

dk la;qXeu 1675 cm&1 {ks= esa vo'kks"k.k dks cnyrk gSA C&H ¼CH
3
CO½ ds

dkj.k dk fof'k"V ca/ku 1365&1355 cm&1 gksrk gSA

,fYMgkbM rFkk dhVksUl ds HkkSfrd fLFkjkad
      B.P. °C M.P. °C

H.CHO QkeZfYMgkbM –21 –92 0.815

CH3.CHO ,sflVSyfMgkbM 21 –123 0.795

CH3.CH2.CHO çksiksfu,fYMgkbM 49 –81 0.797

CH3(CH2)2CHO n&C;wfVjYnsgkbM 75 –97 0.817

(CH3)2CHCHO vkblksC;wfVjkYnsgkbM 64 –66 0.794

CH3.(CH2)3CHO n&oSysyZ~MgkbM 93 –51 0.819

CH3(CH2)4CHO n&dSçksbd ,fYMgkbM 129 –56 0.834

2CH CH.CHO ,fØfyd ,fYMgkbM 53 –87 0.841

3CH .CH CH.CHO ØksVksu,fYMgkbM 104 –69 0.858

CH3.CO.CH3 ,flVksu 56 –95 0.790

CH3CO.C2H5 feFkkby ,fFky dhVksu 80 –86 0.805

C2H5COC2H5 Mk,fFky dhVksu 102 –39 —

C2H5.CO.C3H7 Mk,fFky dhVksu 124 — 0.818

(CH3)3C.COCH3 t-C;wVkby feFkkby dhVksu 106 –53 —

3 2CH .CO.CH CH feFkkby foukby dhVksu 80 — 0.864

3 3 2CH .CO.CH C(CH ) esflVhy vkWDlkbM 130 –53 0.865

CH3CO.CH2.COCH3 ,lhfVy ,lhVksu 138 –23 0.972

CH3CO.COCH3 fc,flVy 88 — 0.990

1- ,fYMgkbM dks ifjHkkf"kr djsaA

2- dhVksUl D;k gSa\

3- Mk;fjy dhVksUl in dks ifjHkkf"kr djsaA

 ,fYMgkbM vkSj dhVksUl dh fo'ks"krk
,d dkcksZfuy lewg dh mifLFkfr ls gksrh gS (>C=0) vkSj blfy, muds jklk;fud
O;ogkj esa fo'ks"k lekurk fn[kkbZ nsrh gSA dkcZu v‚Dlhtu f}ca/k vR;f/kd
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èkzqoh;dj.k gS( dkcZu /kukRed vkSj v‚Dlhtu f}/kzqoh; dk _.kkRed var gS blfy,
;g vk'kk djuk rdZlaxr gS fd U;wfDy;ksfQfyd vfHkdeZd ;k {kkj dkcksZfuy xzqi
ij bysDVªksu dh deh okys dkcZu ij èkkok djsaxs] ;g çfØ;k uhps nh tk jgh gS %

U;wfDy;ksfQfyd vfHkdeZd ds –f"Vdks.k ds vuqlkj] HkkSfrd bysDVªkuksa dks
bysDVªkseksfjd foLFkkiu }kjk dkcZu  bysDVªku dks vkDlhtu dh vksj LFkkukarfjr
fd;k tkrk gSA U;wfDy;ksQkby rc bl dkcZu ls feydj ,d _.kk;u iSnk djrk
gS tks var mRikn nsus ds fy, ,d çksV‚u ;k ,d bysDVªksQkby ysrk gSA ;g /;ku
nsus dh ckr gS fd dkcZu vkDlhtu ds nksgjs ca/ku ds vfrfjDr U;wfDy;ksfQy
vkØe.k bysDVªksfQfyd vkØe.k ls igys gksrk gS D;ksafd vk;uksa dk mRiUu vkØe.k
dfV;ksfQfyd vkØe.k ls vf/kd LFkk;h gksrk gSA

,fYMgkbM ;k dhVksu esa dkcZu f=dks.kh; gksrk gS tks U;wfDy;ksQkby ds
yxko ij laØe.k dh fLFkfr esa VsVªkgsMªy vkdkj çkIr djuk 'kq: dj nsrk gS tks
mRikn esa iw.kZ gks tkrk gSA

Li"V gS fd dkcksZfuy dkcZu ij bl pktZ dks c<+kus okys lHkh dkjd dkcksZfuy
lewg dh vfHkØ;k esa of̀) djsaxsA

bl çdkj ,YMhgkbM~l esa dkcksZfuy lewg dhVksUl dh rqyuk esa vf/kd
vfHkfØ;k'khy gksxk D;ksafd dhVksUl +I esa nks {kkjh; d.kksa ds dkj.k dkcksZfuy dkcZu
esa bysDVª‚u ?kuRo vf/kd ls vf/kd c<+ tk,xk] ftlls ,YMhgkbM~l ds ekeys esa
dkcksZfuy lewg dh vfHkfØ;k'khyrk de gks tk,xhA ftlds ikl dsoy ,d
,Ydkby lewg gSA

blh dkj.k Q‚esZfYMgkbM fdlh Hkh vU; ,fYMgkbM dh rqyuk esa vf/kd
vfHkfØ;k'khy gksxkA vfHkfØ;k'khyrk dk Øe]

blds vykok dkcksZfuy dkcZu ls tqM+s ,fYdy lewgksa ds vkdkj ftruk vfèkd
gksrk gS] dkcksZfuy xzqi dh vfHkØ;k (i) +1 c<+ tkus ds dkj.k çHkko de gksrh gS vkSj
(ii) dkcksZfuy lewg ds vklikl ds cM+s lewg /kukRed :i ls pktZ fd, x, dkcZu

 rd fookn djus okys vfHkdeZd esa ck/kk Mkyrs gSaA fuEufyf[kr
fp=.k fcanq Li"V cukrk gSA



,fYMgkbM rFkk dhVksUl

Lo&vf/kxe 109

ikB~; lkexzh

nwljh rjQ] ;fn ,fYdy jsfMdy ds gkbMªkstu dk çfrLFkkiu] fo'ks"k :i ls
&dkcZu ds çfrLFkkiu dk LFkku ,d leqnk; }kjk fn;k tkrk gS ftlls ,d
etcwr-I çHkko gksrk gSA gSykstu tSlh vfHkØ;k gh dkcksZfuy lewg dh vfHkØ;k c<+
tkrh gSA

&dkcZu ls tqM+s gkbMªkstu ijek.kq vfHkfØ;k'khy gksrs gSa D;ksafd dkcZu
cukus ij bldk ifj.kke gksrk gS tks vuqukn fLFkj jgrk gS etcwr çksV‚u dks Lohdkj
djus okys bl foekspu esa enn feyrh gSA

U;wfDy;ksfQfyd tksM+ dks Hkh vEy ds ek/;e ls mRçsfjr fd;k tk ldrk gSA
igys pj.k esa çksV‚usVsM dkcksZfuy lewg dk fuekZ.k çksVksu vEy }kjk gksrk gSA

U;wDyh;ksfQy blds ckn dkcksZfuy lewg ds ldkjkRed dkcZu ij vkØe.k
djrk gSA

¼1½ ,fYdy lewg dh vfHkØ;k,a

¼2½ dkcksZfuy lewg dh vfHkØ;k,a

(i) U;wfDy;ksfQfyd vfrfjä vfHkØ;k,a

(ii) vU; ijek.kqvksa ;k lewgksa }kjk dkcksZfuy v‚Dlhtu ds çfrLFkkiu

¼3½ la{ksi.k vfHkØ;k,aA

(i) : ,fYMgkbM esa gkbMªkstu ijek.kqvksa dk LFkku vYdsUl dh
vis{kk vf/kd vklkuh ls fy;k tk ldrk gSA

bl çdkj vknz Dyksjhu ;k czksehu ,lhVSfYMgkbM ls lkekU; rki ij
f=gykstu O;qRiUu dk fuekZ.k gksrk gSA dhVksUl dks Hkh blh çdkj ds fodYi ls
xqtjuk iM+rk gSA
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3 2 3CH CHO + 3Cl CCl .CHO + 3HCl

              Acetaldehyde      Trichloroacetaldehyde
or Chloral

3 3 2 3 3CH .CO.CH + 3Cl CCl .CO.CH + 3HCl
 Acetone Trichloroacetone

 (i)

(ii)

pj.k (i) ,d /kheh xfr ls dne gS] ysfdu pj.k (ii) ,d rst dne gSA çksV‚u dk
viorZu vkSj gSykstu dks tksM+uk vkxs tkjh gS]

(iii) 

(iv) 

(v) 

{kkj dh mifLFkfr esa vfHkØ;k dh lqfo/kk gksrh gS tks çksV‚u ds i`FkDdj.k dks vklku
cukrh gSA

vc ;g Kkr gS fd nksuksa] vEy vkSj {kkj fdVksu ds gSykstu dks mRçsfjr djrs gSaA
áwtsl vkSj baxksYM us çLrko fn;k Fkk fd {kkj mRçsfjr gSykstu vk; dks igys èkhes
nj fu/kkZj.k dne esa ,d ,uksysV vk;u ¼I½ ds xBu ds ek/;e ls djrk gSA ,uksysV
vk;u dk xBu dkQh gn rd ,Ydkby lewgksa ds vkxeukRed çHkkoksa }kjk fu;af=r
fd;k tkrk gSA bl çdkj ,lhVksu dk mnkgj.k ysrs gq, {kkj mRçsfjr gykstu esa
gksaxsA

(i) 

nwljs rst&xfr ls dne czksehu esa mlij czkseksVksu mRiUu gksus dh vfHkØ;k
feyrh gSA
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(ii)  

vfHkfØ;k ds dkbusfVDl ds v/;;u ls irk pyk fd vfHkØ;k dhVksu vkSj
{kkj dh lkanzrk ij fuHkZj Fkh vkSj czksehu dh lkanzrk ls Lora= FkhA vEy mRçsfjr
vfHkØ;k esa Hkh lay;u gksrk gSA igys pj.k esa rsth ls çfrorhZ çksV‚u dh mRifÙk
gksrh gS] blds ckn ,uksy ¼II½ cukus ds fy, &gkbMªkstu dh /kheh gkfu gksrh gSA

  (i)   izFke rhoz pj.k

(ii)   èkhek pj.k

fQj czksesVksu cukus ds fy, czksfeu ls laidZ djsaA

(iii)   rhoz pj.k

(iv)     rhoz pj.k

bl fLFkfr esa Hkh vfHkØ;k dsoy ,slhVksu vkSj vEy ds lkaæ.k ij fuHkZj djrh
gS vkSj czksehu dh lkaærk ls Lora= gksrh gSA

bl ckr ds Hkh çek.k feyrs gSa fd lkewfgd fØ;kfof/k }kjk vfHkØ;k dh tkrh
gSA Lokbu ¼1950½ us fn[kk;k fd vEy mRçsfjr vfHkØ;k ds ekeys esa ,uksfyts'ku
VeksZysD;wyj gS vkSj ;g ,eksal et al ¼1956½ ls iqf"V dh xbZ gSA Bksl ra= esa ,lhVksu
¼dhVksu½ v.kq ij ,d lkFk nks LFkkuksa ij vfHkØ;k fd;k tkrk gS vkSj ,Dl&dkcZu
ls ,d çksV‚u ds ,d lkFk gVkus vkSj dkcksZfuy v‚Dlhtu esa ,d çksV‚u dks tksM+us
ds lkFk ,lhVksu dk lap; gksrk gSA

bl ra= esa foyk;d ikuh ds v.kqvksa dks 'kkfey fd;k x;k ekuk tkrk gS] ,d
çksV‚u nkrk ds :i esa dk;Z djrk gS vkSj nwljk ,d çksV‚u LohdrkZ ds :i esa dk;Z
djrk gSA

nksuksa esa] vEy vkSj {kkj mRçsfjr gSykstu] eksuksczkseks,lsVksu dk xBu gksrk gS
ftlesa dsVksfud lajpuk dks cgky fd;k tkrk gSA vfHkØ;k vkxs c<+us ls iqujko`fÙk
gksrh gS vkSj bl çdkj fM (Di) vkSj VªkbczksekslsVksu (Tribromoacetone) curs gSaA vEy
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mRçsfjr vfHkfØ;k ds ekeys esa fM (Di) vkSj VªkbczksekslsVksu dks vyx dj fn;k x;k
gSA {kkj mRçsfjr vfHkfØ;k esa nwljh vkSj rhljh czksehu ijek.kq dh 'kq:vkr igys dh
rqyuk esa de rsth ls gksrh gSA vEy mRçsfjr vfHkØ;k ds lanHkZ esa fM (Di) vkSj
VªkbczksekslsVksu dks vyx dj fn;k x;k gSA vk/kkj mRçsfjr vfHkØ;k esa nwljh vkSj
rhljh czksehu ijek.kq dh 'kq:vkr igys dh rqyuk esa de rsth ls gksrh gSA

(ii)  : lsysfu;e Mkbv‚DlkbM dejs
ds rkieku ij ,fYMgkbM vkSj fdVksu dk v‚Dlhdj.k djrk gSA feFkkbfyu
lewg dks dkcksZfuy lewg esa v‚Dlh—r fd;k tkrk gSA

2 2 2H.CH CHO + SeO OHC.CHO + Se + H O

          Acetaldehyde        Glyoxal

2 3 2 3 2HCH COCH + SeO CH CO.CHO + Se + H O

               Acetone           Methyl glyoxal

O;ogkj esa mi;ksx fd, tkus okys vfHkdeZd lsysul vEy gksrk gS vkSj
,flfVd vEy esa vfHkØ;k dh tkrh gSA

(I) : dkcksZfuy dkcZu v‚Dlhtu ds sp2 ladj.k ds dkj.k]
gkbMªkstu vkSj dkcZu ijek.kq ds dkcZu ijek.kq dkcksZfuy&dkcZu ds lkFk tqM+s
gSa mlh lrg esa vkSj ml ij yacor lrg esa ogh   bysDVª‚u ,df=r gSA
v‚Dlhtu ijek.kq ds bysDVª‚u dks vkdf"kZr djus dh otg ls dkcksZfuy&dkcZu
bysDVª‚u dh deh gks tkrh gS vkSj U;wfDy;ksQkby }kjk vfHkØ;k fd;k tkrk
gSA ryh; foU;kl VsVªkgsMªy esa ifjorZu gks tkrk gSA

(i) ( ) Pt, Pd ;k Ni ,fYMgkbM tSls /kkrq dh
mifLFkfr esa mRçsjd vip;u ij çkFkfed ,YdksgkWy curs gSa tcfd dhVksut
f}rh;d ,YdksgkWy cukrs gSaA gkykafd eSXuhf'k;e ds feJ.k esa dhVksUl
fiuSdksYl cukrh gSaA

Ni
2 2R.CHO + H R.CH OH

          Aldehyde               Primary alcohol

Ni
2R.CO.R + H R.CHOH.R 

              Ketone           Secondary alcohol
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 /kkrq dk dk;Z laHkor% gkbMªkbM vk;uksa dk mRiknu djuk gS] tks
dkcksZfud dkcZu ijek.kq dks tksM+rk gSA

vYdksg‚y dh ek=k dks tfVy /kkrq ,fYMgkbM vkSj dhVksUl gkbMªkbM~l tSls
LiAlH

4
, LiBH

4
, NaBH

4
 ;k Zn&,flfVd vEy] lksfM;e vkSj ty] lksfM;e vkSj

,YdksgkWy] ftad vkSj ,Ydksgfyd lksfM;e gkbMªksDlkbM ;k vYeqfu;e vkblkssçksDlkbM
ds lkFk Hkh yk;k tk ldrk gSA

 (Clemmensen’s Reduction) : ,fYMgkbM dks de
djus ds fy, dkcksZfuy fefJr feJ.k dks lkafær gkbMªksDyksfjd vEy ds lkFk iqu%
fefJr djds Hkh yk;k tk ldrk gSA bls DysesUlu dk vip;u dgrs gSaA

  (i) Zn-Hg/HCl
3 2 3 3 2 3 3CH (CH ) CHO + 4H CH .(CH ) .CH

     Pentanal       n-Pentane

 (ii) Zn-Hg/HCl
3 2 3 3 2 2 3CH CO.CH .CH 4H CH .CH .CH CH 

        n-Butane

(iii) Zn-Hg/HCl
6 5 2 3 6 5 2 2 3C H CO.CH CH 4H C H .CH .CH CH 

    Propiophenone        n-Propylbenzene

&dhVks vEy] Qsuksfyd ,fYMgkbM rFkk pØh; dhVksUl ds fy, Hkh bl fofèk
dk ç;ksx fd;k tk ldrk gSA

(iv) Zn-Hg/HCl
3 2 3 2 2CH CO.CH .COOH + 4H CH CH CH .COOH

    Acetoacetic acid               Butanoic acid

(v)  

 (vi)  

gkykafd] dqN çdkj ds ,fYMgkbM vkSj dhVksUl lkekU; mRikn ugha nsrs gSa]
mnkgj.k ds fy,] &gkbMª‚Dlh dhVksUl dhVksu ;k vksysfQu vkSj 1]3&MkbdhVksu
mit nsrs gSa] tks eksuks&dhVksUl mRiUu djus ds fy, iquO;ZoLFkk ls xqtjrs gSaA
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3

Zn-Hg/HCl
3 2 3 3 3

Pentan- ,4-dione 3-Methylbutan-2-one2

CH

C H .CO.CH .CO.CH CH .CO. CH — CH




: vfHkØ;k dh fØ;kfof/k fuf'pr ugha gS] ysfdu ;g lq>ko fn;k x;k
gS fd /kkrq dh lrg ls dkcksZfuy dkcZu rd bysDVª‚u dk LFkkukarj.k gks vkSj blesa
dkcZu&ftad ca/k dk fuekZ.k gksrk gksA mi;ksx esa yk;s x, lkafær gkbMªksDyksfjd
vEy] ftad ds vkjafHkd çksVksus'ku vkSj lEesyu ls blds gkbMªkstu esa ruko ls
vfèkd of̀) gksrh gSA

vk.kfod gkbMªkstu dh ih<+h dks jksdus ds fy, ;kaf=d i)fr uhps nh xbZ gSA

: bl vip;u dh çfØ;k esa mPp rkieku ij ,Ydyh
¼C

2
H

5
ONa ;k NaOH½ ds lkFk gkbMªkstksu] lsehdkcZtksu ;k dhVksu vkSj ,fYMgkbM~l

dks viÑr fd;k tkrk gS] ftlds ifj.kkeLo:i gkbMªksdkcZu nsus okys gkbMªkstksu
dk vi?kVu gksrk gSA

bl fof/k esa gkbMªkstuh gkbMªsV ds lkFk dkcksZfuy ;kSfxd KOH ;k NaOH

,fFkyhu Xykbdksy esa dbZ ?kaVs ikuh la?kfur djds xeZ fd;k tkrk gSA gkbMªkstu dk
xBu gkbMªksdkcZu vkSj ukbVªkstu ds vi?kVu ls gksrk gSA

Alkali, Glycol
2 2 2 2 2 2 2 2R C O + H N.NH R C N.NH R CH N== == 

  

gkbMªkstu

bl fof/k dk mi;ksx mu ;kSfxdksa ds fy, fd;k tkrk gS tks ;k rks DysesUlu
ds vip;u ds xeZ vEy O;ogkj dks ugha jksd ldrs gSa ;k fQj detksj ek=k ns
ldrs gSaA

vxj v/kZdckZtksu ,tkbu dks vipf;r djuk gS rks bUgsa igys gkbMªkstksu esa
cnyuk gksxkA
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bl fof/k dks cM+s iSekus ij diwj] dksysLVª‚y vkfn ds flaFksfVd dkcZfud
jlk;u esa iz;ksx fd;k x;k gS] vc vip;u ds dqN mnkgj.kksa dk ikyu djrs gSaA

izksihQsuksu

: igys pj.k esa {kkj ,d çksV‚u dks izfrLFkkfir gS ftlds ckn dkcZu dk
iquZla;kstu gksrk gSA dkckZsfu;u ds ,d vU; foLQksV vkSj vkSipkfjd ds ckn vafre
mRikn çkIr gksrk gSA

;g fof/k vU; lewg dks vçHkkfor djus okys dkcksZfuy lewg dk vip;u
djus ds fy, fof'k"V gS ysfdu  vlar`Ir dhVksUl ds fy, mi;qä ugha gSA

(Meerwein-Pondorff-Verley

Reduction) : ,Y;wehfu;e vkblksçksi‚DlkbM }kjk dkcksZfuy lewg ;kSfxdksa ds
vip;u dks lacaf/kr ,YdksgkWy rd ys tk;k tk ldrk gSA bl vip;u dks

  ds :i esa tkuk tkrk gSA vkblksçksfiy ,YdksgkWy
esa ,Y;wehfu;e vkblksçksi‚DlkbM ds lkFk dkcksZfuy ;kSfxd vfHkØ;k xeZ djds dh
tkrh gSA /kheh xfr ls vklou }kjk xfBr ,lhVksu dks gVkus ds fy, vfHkØ;k dks
vkxs dh fn'kk esa Hkstk tkrk gSA

;g fof/k mu dkcksZfuy ;kSfxdksa ds fy, mi;ksxh gS ftuesa dqN vU; [kaMuh;
fØ;kRed lewg gksrk gS D;ksafd vfHkdeZd dkcksZfuy lewg ds fy, fof'k"V gksrk gSA
uhps dqN mnkgj.k fn, x, gSaA
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 3 2 3

2

(CH ) CHO Al
3 3 3 3Me CHOH

CH .CO.CH CH CHOH.CH

 2 3

2

Me CHO Al
6 5 3 6 5 3Me CHOH

C H .CO.CH C H .CHOHCH

 &fQukby bFkkby ,YdksgkWy

 :

2 3

2

(Me CHO) Al
2 2 2Me CHOH

CH == CH.CHO CH == CH.CH OH

     ,fyy ,YdksgkWy

2 3

2

(Me CHO) Al
3 3 2Me CHOH

CH .CH== CH.CHO CH .CH== CH.CH OH

     ØksVk,y ,YdksgkWy

 & :

2 3

2

(Me CHO) Al
3 3 3 3Me CHOH

Cl C.CO.CH C.Cl .CHOH.CH

3,3,3-VªkbDyksjksçksiSuksy-2

: ;g ekuk tkrk gS fd ,Y;wehfu;e vkblksçksçksDlkbM ls
dkcksZfuy ;kSfxd esa gkbMªkbM vk;u LFkkukarj.k }kjk deh gksrh gS ftlds ifj.kkeLo:i
vfHkfØ;k fuEu inksa ds vuqlkj gksrh gSA

vkblksizksfiy ,YdksgkWy

(ii) : tc lksfM;e lkbukbM vkSj lY¶;wfjd
vEy dks iryk djds viÑr fd;k tkrk gS rks dkcksZfuy lewg gkbMªkstu
lk;ukbM dks tksM+rk gS vkSj lkbuksgkbfMu cukrk gSA lk;uksgkbfMªUl vPNs
flaFksfVd vfHkdeZd gSa vkSj bUgsa gkbMªksDlh vkSj vehuks vEy 

 esa ifjofrZr fd;k tk ldrk gSA
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,fYMgkbM ,fYMgkbM lk;uksgkbfMªu &gkbMªksDlh vEy

dhVksu dhVksu lkbukbgkbfMªu

: vfHkfØ;k djus okys U;wfDy;ksfQy ;k ukfHkdLusgh –
CN  ds –f"Vdks.k

ds vuqlkj dkcksZfuy xzqi esa bysDVªksesfjd ifjorZu gksrs gSa] tks fuEukuqlkj gSa:

vc –
CN  dkcksZds'ku dkcZu ij fØ;k djrk gS vkSj fQj vxys pj.k esa çksV‚u

_.kkRed vkosf"kr v‚Dlhtu ijek.kq ij izfrfØ;k djrk gSA

lHkh ,YMhgkbM~l lk;uksgkbfMªUl cukrs gSa] ysfdu dhVksu ds chp dsoy
,lhVksu] C;wVsuksu] isaVkuksu&3 vkSj fiuSd‚yksu gh vfHkØ;k djrs gSaA

(iii) : tc lksfM;e ckblYQkbV ds larÌr
?kksy ¼40%½ ds lkFk ,fYMgkbM ;k dhVksUl dks feyk;k tkrk gS] rks
fØLVyh; lksfM;e ckblYQkbV O;qRiUu gksrs gSa:

,fYMgkbM ,fYMgkbM lksfM;e ckblYQkbV

dhVksu dhVksu lksfM;e ckblYQkbV

lHkh dhVksUl bl vfHkØ;k ls ugha xqtjrs gSaA dsoy dhVksUl gh fØLVyh;
;kSfxd mRiUu djrs gSa ftuesa de ls de ,d feFkkby lewg dkcksZfuy lewg ls tqM+k
gksrk gSA R ds vkdkj esa of̀) Hkh vfHkØ;k esa ck/kk mRiUu djrh gS ftlds
ifj.kkeLo:i detksj ek=k gksrh gSA

ruq vEy ;k lksfM;e dkcksZusV ds lkFk ckblYQkbV xeZ djus ij ewy
,fYMgkbM ;k dhVksu iquthZfor gksrk gSA blfy, bl vfHkØ;k dk mi;ksx
,fYMgkbM~l vkSj dhVksUl ds ìFkDdj.k vkSj 'kks/ku esa fd;k tkrk gSA
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: fØ;kfof/k dh vfHkØ;k vPNh rjg ls LFkkfir ugha gSA gkyk¡fd] 1958
esa fgalsyoqM vkSj vU; yksxksa us v/;;u djds fuEufyf[kr fØ;kfof/k dks vkxs
c<+k;kA

– 2–
3 3SO H H SO 

(iv) : dkcksZfuy lewg fxzXukMZ vfHkdeZd ij
tqM+ tkrk gS vkSj gkbMªksfyfll ij vfrfjä mRikn ,YdksgkWy dk mRiknu
djrk gSA mnkgj.k ds fy,] QkeZykMsgkbM çkFkfed ,YdksgkWy nsrk gS] vU;
,YMhgkbM~l f}rh;d ,YdksgkWy cukrs gSa] tcfd dhVksUl rr̀h;d ,YdksgkWy
¼Hkkx 26-3½ cukrs gSaA

,YdksgkWy

(v) : ikuh ds v.kq ds lh/ks izfrfØ;k ls ,fYMgkbM~l dk ty;kstu
gks ldrk gS] ysfdu dhVksUl ds lanHkZ esa vEy ;k {kkj mRçsjd dh vko';drk
gksrh gS D;ksafd dkcksZfuy&dkcZu de bysDVª‚u dh deh gSA

gkykafd] ;s gkbMªsV~l lekU; rkSj ij de fLFkj gksrs gSa vkSj bUgsa vyx ugha
fd;k tk ldrk gS] mu lanHkZ dks NksM+dj ftuesa etcwr bysDVª‚u dks gVkus ds fy,
dkcksZfuy dkcZu ls tqM+k gksrk gS] mnkgj.k ds fy,]

Dyksjy    Dyksjky gkbMªsV

bl gkbMªsV dh fLFkjrk var%v.kq gkbMªkstu ca/ku ds dkj.k gksrh gSA

,fYMgkbM~l vkSj dhVksUl dbZ vfHkdeZdksa ds lkFk vfHkØ;k djrs gSa tc dkcksZfuy
lewg ds v‚Dlhtu ijek.kq dks ,d lewg ;k nks la;kstd ijek.kqvksa ;k lewgksa }kjk
ikuh ds ,d v.kq mUewyu ds lkFk çfrLFkkfir fd;k tkrk gSA

(i) : ,fYMgkbM vkSj dhVksUl Øe'k%
gkbMª‚fDlyekbu ds lkFk vfHkØ;k djrs gSa tks vyM‚fDle vkSj dsVksDlhe
dk mRiknu djrs gSaA
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,sflVSyfMgkbM  gkbMª‚Dlhykekbu ,flVSYMksfDle

,slhVksu gkbMª‚Dlhykekbu ,flVSfDle

v‚fDlEl ds fof'k"V xyukad gksrs gSa] blfy, mudk mi;ksx ,fYMgkbM vkSj
dhVksu ds i`FkDdj.k vkSj igpku ds fy, fd;k tkrk gSA

: ;g vfHkØ;k vEy }kjk lhfer lkanzrk esa mRçsfjr gksrh gSA mPprj esa
vEy dh lkaærk dk vk/kkj Hkh çksV‚u gksrk gS vkSj tSls fd U;wfDy;ksQkby ds :i
esa dk;Z ugha djrk gS vkSj vfHkØ;k vkxs ugha c<+rh gSA fuEufyf[kr fØ;kfof/k dk
lq>ko fn;k x;k gSA

çkscusVsM dkcksZfuy lewg

(eslkseksfjd)

gkbMª‚Dlhykekbu çkscusVsM dkcksZfuy lewg

vkWfDle

(ii) : ,fYMgkbM vkSj dhVksu gkbMªkstuh ds
lkFk vfHkØ;k dj gkbMªkstksu cukrs gSaA

,sflVSyfMgkbM ,lhVSfYMgkbM gkbZMªktksu
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,lhVksu gkbMªktksu

,Utkbu nsus ds fy, gkbMªsatksUl dkcksZfuy ;kSfxdksa ds lkFk vkxs vfHkØ;k dj
ldrs gSaA

,Utkbu

,Utkbu xBu dks gkbMªsftu ds mi;qä O;qRiUu dk mi;ksx djds Vkyk tk
ldrk gS] vkSj mnkgj.k ds fy, dhVksUl] Qsfuy gkbMªsftu gSA

(iii) : QsfuygkbMªktkbu ,YMhgkbM
vkSj dhVksu ds lkFk fØLVyh; QsfuygkbMªStksu dk fuekZ.k gksrk gSA

QsfuygkbMªktkbu QsfuygkbMªStksu

QsfuygkbMªktkbu ds vykok 2:4 tSls QsfuygkbMªktkbu çfrLFkkfir
MkbfuVªksQsfuygkbMªktkbu  Hkh mi;ksx fd;k tkrk gS] fo'ks"k
:i ls O;qRiUu gkbMªsatksUl ds fof'k"V xyukad ds dkj.k ,fYMgkbM vkSj dhVksu dh
igpku ds fy,A

(iv) : lsehdkjcstkbM ,fYMgkbM vkSj
dhVksUl ds lkFk vfHkØ;k djrk gS vkSj fØLVyh; v/kZoÙ̀k cukrk gSA

lsehdkjcstkbM lsehdkjcstkbM

vfHkØ;kvksa dk fØ;kfof/k (iii)] (iv) vkSj (v) vfHkØ;k (ii) esa mfYyf[kr ds
leku gSA

lksfM;e bFkksDlkbM ] iksVsf'k;e gkbMª‚DlkbM
;k iksVsf'k;e VVZ&C;wVkbM tSls etcwr vk/kkjksa ds lkFk xeZ gksus ij gkbMªsatksu]
QsfuygkbMªStksu vkSj lsehdkckZtksu gkbMªksdkcZu nsrs gSaA
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(v) : ,fYMgkbM vkSj dhVksUl Øe'k% Fkk;ksYyksUl
¼edSZIVu½ ds lkFk vfHkØ;k djrs gSa vkSj fFk;ks&,flVYl ¼edSZIVYl½ vkSj
Fkk;ksdsVYl ¼edSZIVksYl½ cukrs gSaA

(vi) : ,fYMgkbM vkSj dhVksUl
nksuksa Q‚LQksjl isaVkDyksjkbM ds lkFk vfHkØ;k djrs gSa vkSj dkcksZfuy
v‚Dlhtu ds nks Dyksjhu ijek.kqvksa }kjk tse&Mk;gkbM~l cukus ds lkFk
çfrLFkkfir fd;k tkrk gSA

vii (McMurry Reaction) : VkbVsfu;e ¼III½ DyksjkbM vkSj
K ;k fe- xzk- Mg tSls ,sYdsUl ds ç;ksx }kjk dhVksUl ij nks ,fYMgkbM ds
çfro/khZ ;qXeu rFkk ,sYdsu cukus okys ?kVd ds ,sYdsujh :i esa 

 esa tkuk tkrk gSA

C = O + O = C
R

R

Ph

R

TiCl /Zn3

THF
C = C

R

R

Ph

R
+ TiO  + ZnCl2 2

VkbVsfu;e izdkj ds }kjk nks dkcksZfuy ;kSfxdksa ds dkcksZfuy lewgksa esa ,dy
bysDVªku ds LFkkukarj.k }kjk mudk ;qXeu fd;k tkrk gS ftlls ,d fiukdksysV
fdLe dk ifjlj curk gSA v‚Dlhtu ds fy, VkbVsfu;e dh lekurk ds dkj.k
fiuksdksysV dk fMv‚Dlkbts'ku ,sYdsu mRiUu gksrk gSA

(viii) (Wittig Reaction): ,YMhgkbM ;k dhVksUl dh vfHkØ;k,a
,d ,Ydsu cukus ds fy, VªkbQsfuy Q‚LQksfu;e ;ykbM ¼fofVx vfHkdeZd½
ds lkFk vkSj VªkbQsfuyQ‚LQkbM v‚DlkbM ds :Ik esa  esa
tkuk tkrk gSA

fofVx vfHkdeZd igys ,YdksgkWy gykbM ds lkFk VªkbQsfuyQ‚fLQu vfHkØ;k
djds Q‚LQksfu;e yo.k cukus ds }kjk rS;kj fd;k tkrk gSA QkLQksfu;e yo.k dks
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rc etcwr {kkj ds lkFk tkap fd;k tkrk gS] mnkgj.k ds fy,] bZFkj foyk;d esa
C;wVkby fyfFk;eA

4 4
3 2 3 2 3 4 10

C H Li

Phosphonium salt Wittig reagent
Ph P + R—H —X Ph P —CH —RX Ph P— C H—R LiX C H

 
    

fofVx vfHkdeZd dks ikjaifjd Q‚LQksjsu :i ;k ;sykbM :i esa fy[kk tk
ldrk gS ¼,d ;sykbM ,d rVLFk f}/kzqoh; v.kq gS] ftldk _.kkRed vkos”k ijek.kq
gS ¼mnkgj.k ds fy,] dkcksZfu;u½ ,d èkukRed vkos”k gsVjks ijek.kq ls tqM+k gqvk gS
¼mnkgj.k ds fy,] PS vkfnA½

Ph—P == C
R

R

Ph

Ph

Ph—P—C
R

R

Ph

Ph



Phosphorane Ylide

..

vfHkØ;k dkcksZfuy dkcZu ij ft~yVj vk;fud e/;e chVk cukus ij ;sYM
dkcZu vk;u ds vfHkØ;k ls gksrh gSA blds ckn ,d pØh; pkj lnL;h;
v‚DlkQksLQsVsu curk gS tks fQj ,d ,Ydsu cukus ds fy, ,d vR;f/kd fLFkj
Q‚LQhu v‚DlkbM dk fuekZ.k djrk gSA

C

R

O

R—C—

O

R

Wittig ragent

R

+ CN

P Ph3

R



CH

R

P Ph3



R—C—CH

O—

R R

P Ph3

–Ph P=O 3

C = C
R

R

H

R

Betaine intermediate Oxaphosphetane Alkene

fofVx vfHkØ;k ds lkFk fofVx iquO;ZoLFkk Hkzfer ugha fd;k tkrk gS tks
,Ydkby fyfFk;e dh mifLFkfr esa ,d bZFkj 1]2 dh iquO;ZoLFkk gSA

i : ruq {kkj dh mifLFkfr esa] tSls NaOH] Ba¼OH½
2
 ;k

K
2
CO

3
] ,d gh ;k fofHkUu dkcksZfuy ;kSfxdksa ds nks ;k vf/kd v.kq] ftuesa

&gkbMªkstu ¼dkcksZfuy ds vkxs dkcZu ls tqM+k gkbMªkstu lewg gksrk gSA½s
la/kuu ,d lkFk ,Ydksgfyd ¼&OH½ vkSj ,fYMgkbM ¼&CHO½ ;k dsV‚fud
¼>C¾¾O½ lewg cukrs gSaA vfHkØ;k ,d gh ;k vyx&vyx ,fYMgkbM ds
chp gks ldrh gS] ,d ,fYMgkbM vkSj ,d dhVksu] vkSj ,d gh ;k fofHkUu
dhVksUlA bu vfHkØ;kvksa dks  ds :i esa lanfHkZr fd;k tkrk
gSA

¼aa½ tc ruq {kkjh; vYMksy dh mifLFkfr esa ,flVkYMhgkbM la/kuu ds nks
v.kq curs gSa&&gkbMªksDlhC;wVªkfYMgkbM curk gSA
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xeZ djus ij ,YMksy ikuh ds v.kq dks ] &vlar`Ir ,fYMgkbM cukrk gSA

tc nks vyx&vyx ,fYMgkbM dk mi;ksx vfHkØ;k esa fd;k tkrk gS] rks
pkj la?kuu mRikn laHko gSa ysfdu fofHkUu mRçsjd dk mi;ksx djds dsoy eq[;
mRikn ds :i esa çkIr fd;k tk ldrk gSA

NaOH
3 3 2 3 2 2CH .CHO + CH CH CHO CH CH CH(OH).CH CHO

 Ethanal Propanal           3-Hydroxypentanal

HCl
3 3 2CH .CHO + CH CH CHO     3

3
3-Hydroxy-2-methyl butanal

CH .CH(OH).CH.CHO

CH


¼b½ tc ,fYMgkbM dhVksu ds lkFk la?kfur gksrk gS] rks ;g dhVksu dk &gkbMªkstu
ijek.kq gksrk gS tks la?kuu esa 'kkfey gksrk gSA

NaOH
3 3 3 3 2 3

4-Hydroxypentanone-2

CH .CHO + CH .CO.CH CH CH(OH)CH COCH

¼c½ &gkbMªkstu u gksus ij Hkh Q‚eZfYMgkbM] detksj {kkj ¼csjkbVk½ dh
mifLFkfr esa ,d ,YMksy çdkj ds la?kuu ls xqtjrk gSA

22
Ba (OH) Ba (OH)

2 2+HCHO
Glycollic aldehyde Glyceraldehyde

O

H— C —H  +  HCHO HO.CH .CHO HO.CH CHOHCHO


 

+ 3HCHO
6 12 6
Formose

C H O

¼d½ ,lhVksu ds nks v.kq ,d lkFk Mk;,lhVksu ,YdksgkWy dk mRiknu djrs gSaA
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Mk;,lhVksu ,YdksgkWy dk mRiknu de gS ysfdu bls c<+k;k tk ldrk gS
vxj vfHkØ;k lks[kysV ,DlVªSDVj esa Bksl csfj;e gkbMª‚DlkbM dks fFkEcy vkSj
,lhVksu esa j[krs gq, dqN le; ds fy, mckyrs jgsA

Mk;,lhVksu ,YdksgkWy xeZ djus ij ikuh ds v.kq dks [kks nsrk gS ftlls
esflVkby v‚DlkbM curk gSA

: ,d ,fYMgkbM dk ,d
v.kq ,d dkcksZfu;u cukus ds fy, {kkj ¼OH-½ ds çHkko ds rgr ,d çksV‚u
[kks nsrk gS tks vuqukn dks fLFkj djrk gSA

dkcksZfuy U;wfDy;ksQkby gksus ds dkj.k dkcksZfuy dkcZu esa ,fYMgkbM ds ,d
v.kq esa ,YMksy vk;u mRiknu djrk gSA vk;uu ty ls ,d çksV‚u ysrk gS tks
,YMksy dk fuekZ.k djrk gS vkSj {kkj ¼OH-½ dks çn'kZu djrk gSA

blh rjg dhVksUl ds vk/kkj ij mRçsfjr la?kuu uhps fn, x, gSaA

 (i) 
– –

3 3 3 2 2CH .CO.CH OH CH COC H H O 

(ii) 

:  vEy mRçsfjr la?kuu esa lekU; rkSj ij
;g ekuk tkrk gS fd la?kuu vEy vkSj dkcksZfuy ;kSfxd ds ,uksy :i ds
chp vfHkØ;k }kjk la?kuu gksrk gSA bl rjg ,lhVksu ds nks v.kqvksa ds
la?kuu }kjk esflfVy v‚DlkbM ds gkbMªksDyksfjd vEy dh jpuk dk O;k[;k
dj ldrs gSaA
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i (Knoevenagel Condensation) : ;g vfHkØ;k ,YMksy
la?kuu ds leku çrhr gksrh gSA bl vfHkØ;k esa ,d ,fYMgkbM ;k dhVksu
gksrk gS] ftlesa lekU; rkSj ij ,d lfØ; feFkkbyhu lewg okys ;kSfxd ds
lkFk ,d &gkbMªkstu la?kuu ugha gksrk gS] ,d detksj {kkj dh mifLFkfr
esa vkSj vDlj ,d dkcksZfDtfyd vEy dh ,d mRçsjd jkf'k gksrh gSA
ifj.kkeh mRikn ,d ] &  gSA vfHkØ;k ds
igys pj.k ds fy, ,fYMgkbM vkSj ,fFky eSyksusV ds cjkcj ek=k esa vfHkØ;k
ds fy, fy;k tkrk gSA

;fn ,fFky eSyksusV dh vf/kd ek=k fiisfjfMu dh mifLFkfr esa yh tkrh gS] rks
mRiUu mRikn (I) ,d vo{ksih vEy çkIr gksus ij  ls xqtjrk gSA

,fyQSfVd vkSj ,sjkseSfVd nksuksa ,fYMgkbM bl vfHkØ;k ls xqtjrs gSa] ysfdu
;g lqxfU/kr ,fYMgkbM dks lcls csgrj cukrk gSA vfHkdkjdksa dks csathu dks mrkj
esa pyk;k tkrk gS vkSj blds curs gh ty fudkyus dh O;oLFkk dh tkrh gSA

5 5

6 5

C H N
6 5 2 2 6 5 2C H COOH

C H CH O + H C.(COOEt) C H .CH C.(COOEt)  
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–
( ) OH

( ) Acid hydrolysis
i

ii



2

, 150–200 C
6 5 2 6 5– CO

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

dhVksUl] ,fYMgkbM dh rqyuk esa de vfHkØ;k'khy gksrs gSa blfy, dhVksUl
dsoy ;kSfxdksa ds lkFk vfHkØ;k djrs gSaA ftuesa vf/kd lfØ; esfFkyhu lewg gksrs
gSa mnkgj.k ds fy,] lk;ukdksusfVd ,LVj mRçsjd ds :i esa vehuks vEy dh
mifLFkfr esa ,flVksuSflfVd ,LVj ds lkFk ,lhVksu vfHkØ;k djrk gSA gkbMªksfyfll
vkSj ckn esa MhdkckZfDlys'ku ij mRikn ] &  nsrs gSaA

: mnkgj.k ds fy, ikbfjMkbu rr̀h;d {kkj dh mifLFkfr esa ,slk ekuk
tkrk gS fd bldh fØ;kfof/k ,YMksy ds la?kuu ds leku gksrh gSA

   (i) 
–

2 2 2:CH (COOEt) B BH CH(COOEt) 

 (ii) 

(iii) 

,d oSdfYid –f"Vdks.k esa ;g dgk tkrk gS fd vDlj çkFkfed vkSj f}rh;d
,ekbu dks r`rh;d ,ekbu dh rqyuk esa vf/kd çHkkoh ik;k tkrk gS vkSj vfHkØ;k
ds fy, vDlj dkcksZfDtfyd vEy dh mRçsjd ek=k dh vko';drk gksrh gS blfy,
e/;orhZ behus ;k bfefu;e yo.k dk jpuk fd;k tk ldrk gS] fQj dkcksZfu;u ds
lkFk vfHkØ;k djrk gSA
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(iii) (Stobbe) : ,d dsVkssu ;k ,fYMgkbM dh vfHkØ;k ds lkFk
,d etcwr {kkj ¼tSls fd iksVsf'k;e Vh&C;wV‚DlkbM +Vh&C;wVku‚y½ dh
mifLFkfr esa ,d &,YdsykbMhu ¼;k fdlh Hkh ,fyMhu½ lDlhfud vEy ds
eksuk,slLVj dks çkIr djus ds fy,  dgk tkrk gSA

C

R

O

R

+
CH COOC H2 2 5

C == C
R

R

COOK

CH COOC H2 2 5

Base

COOC H2 5

H


C == C
R

R

COOH

COOC H2 5

vfHkØ;k esa dkcksZfuy dkcZu ij dkcksZfu;u ¼vk/kkj dh fØ;k }kjk Mk;ydkby
lDlsusV vkSj dhVksUl ls curk gS½ dk vfHkØ;k gksrk gS] tks ,d ySDVksu
eè;orhZ cukrk gS tks rc &,YdsykbMhu O;qRiUu esa cny tkrk gSA

C

R

O

R

+
CH COOC H2 2 5

C
R

RCHCOOC H2 5

C == C
R

R

C COOH2

COOC H2 5

O O

OC H2 5

COOC H2 5

H
C

R

R O
O

OC H2 5

COOC H2 5
H

iv : &gsyksLVj ds lkFk
dhVksu ;k ,fYMgkbM dh vfHkØ;k ls ]& ,i‚Dlh ,LVj ¼XykblhfMd
,LVj ds :i esa Hkh tkuk tkrk gS½ nktsaZl vfHkØ;k gSA

C == O + Cl—CH—C—OC H2 5

R

R

OR
C H ONa2 5 C—C

R

R

COOC H2 5

R
Glycidic ester

O

etcwr {kkj ,d dkcksZfu;u &gsyksLVj cukrk gS tks ,YMksy çdkj dh
vfHkØ;k esa dkcksZu‚;y dkcZu ij vfHkØ;k djrk gS] blds ckn iwoZ esa U;wfDy;ksfQukby
gsykbM ij v‚Dlhtu _.kk;u }kjk S

N
2 vfHkfØ;k gksrh gS tks gykstu dks

foLFkkfir djus vkSj ,d ,i‚DlkbM cukus dh fLFkfr esa gksrk gSA

C

R

O

R

+ C

CH

O

OC H2 5

Cl

CH

C

Cl

C

O

C H O2 5 R

R
O

–Cl

CH—C

C

O

C H O2 5

R

RO

,i‚DlkbM jpuk dk  vuqikr 1:1 ls 1:2 ds chp gSA

: ,fYMgkbM lewg dk gkbMªkstu ijek.kq vklkuh ls v‚Dlhdj.k
gksrk gS] blfy, os gYds v‚Dlhdj.k ?kVd tSls fd Qsgfyax dk foy;u]
csusfMDV ds foy;u vkSj Vksyu ds vfHkdeZd dks vipf;r djrs gSaA
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(i) : tc leku ek=k ds lkFk
xeZ fd;k tkrk gSA Qsgfyax foy;u I vkSj II esa ,YMhgkbM~l D;wiwl
v‚DlkbM ds ,d yky Hkwjs jax ds vo{ksi dk fuekZ.k djrs gSaA

4 2 2 4CuSO 2NaOH Cu(OH) Na SO  

 
         VkjVªsV ,uk;u      dkWij v‚DlkbM ¼yky Hkwjk

   ihihVh½

la{ksi esa vfHkØ;k lehdj.k }kjk fu:i.k fd;k tk ldrk gS]

] 2R.CHO 2CuO R.COOH Cu O  

(ii) : csusfMDV dk lek/kku
¼17-3 g½] lksfM;e dkcksZusV dk foy;u ¼17-3 g½] lksfM;e dkcksZusV dk
?kksy ¼17-3 g½ ,oa lksfM;e dkcksZusV ¼100g½ dk ?kksy gksrk gS] tc
,fYMgkbM ls xeZ fd;k tkrk gS rks d‚ij v‚DlkbM dk yky Hkwjk
vo{ksi.k gksrk gSA

  lksfM;e lkbVªsV d‚ij d‚EiysDl           lksMk- lkbVªsV

   yky Hkwjk ihihVh

(iii) : tc vehdy flYoj
ukbVªsV ¼Vksyu ds vfHkdeZd½ ds foy;u ls xeZ gks tkrk gS rks
,fYMgkbM /kkrq dh flYoj dk osx mRiUu djrk gS tks tkap Vîwc dh
nhokjksa ij tek ;k dkap ds ik= dks pkanh ds niZ.k esa tek djrk gSA bls

 (Mirror)  dgk tkrk gSA

3 2 3 2 4 3 4 3R.CHO 2Ag(NH ) NO H O R.COONH NH 2NH NO 2Ag     

iv ,fYMgkbM vklkuh ls vEyh—r iksVSf'k;e MkbØksesV ;k LFkk;h :i ls
dkcZu ijek.kqvksa ds leku la[;k okys vEyksa esa vkDlh—r gksrs gSaA

2 2 7Acid K Cr OR.CHO [O] R.COOH 
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: ,fYMgkbM gkbMªkstu DyksjkbM xSl
,lsVy cukus dh mifLFkfr esa ,fYMgkbM ds lkFk vfHkfØ;k djrs gSaA dhVksUl
leku ifjfLFkfr;ksa esa ,lsVy ugha cukrsA

,fYMgkbM gseh&Acetal ,lhVy
¼1]1&Mk;FkksDlhDysusu½

fufeZr gseh ,lsVy eqf'dy ls ,dkdh tk ldrs gSa D;ksafd os rqjar cgqr fLFkj
,lsVy esa cny tkrs gSaA {kkjh; v‚Dlhdj.k ds nkSjku ,flVy xBu ,fYMgkbM
lewg dh lqj{kk ds fy, mi;ksxh gSA ,flVy dks vEy tkap }kjk ,fYMgkbM esa
ifjofrZr fd;k tk ldrk gSA

: vfHkØ;k ds fy, fuEufyf[kr fØ;kfof/k dk lq>ko fn;k x;k gS ,d
çksV‚u dkcksZfuy v‚Dlhtu ls tqM+ tkrk gS tks dkcZu ij ,d ldkjkRed vk;u
fodflr djrk gSA

  (i) 

vxys pj.k esa ,YdksgkWy dk ,d v.kq ¼U;wfDy;ksfQy½ i‚ftfVo dkcZu ls tqM+
tkrk gS vkSj gseh&,lsVy curk gSA

(ii) 

gSeh&,lsVsy

vc gseh&,flVy ,d vkSj v.kq ds lkFk vydksgy ds :i esa la?kfur gksdj
,flVy iSnk djrk gSA

: ,fYMgkbM veksfu;k ds lkFk ,flVSfYMgkbM
uked vU; mRikn cukrs gSaA QkeZykMgkbM gkykafd ,d vyx vfHkØ;k n'kkZrk gSA

   ,lhVSfYMgkbM veksfu;k
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;fn ,lhVSfYMgkbM veksfu;k dks lY¶;wfjd vEy ds Åij [kM+k gksus fn;k
tkrk gS rks og f=feFkkby gsDlkgkbMªksfVª;kftu ds fVªgkbMªsV esa ifjofrZr gks tkrk
gSA

(iii)

QkesZfYMgkbM veksfu;k ls vfHkØ;k djds gsDlkesfFkfyu VsVªkekbu ¼ftls
gsDlkekbu ;k ;wjksVªksikbu Hkh dgk tkrk gS½

3 2 6 4 2
Urotropine

6H.CHO + 4NH (CH ) N + 6H O

 ;wjksVªksfiu

   ¼;wjksVªksfiu dh lajpuk½

,sYMksy laiUu ,fYMgkbM] fcuk &gkbMªkstu okys dks NksM+dj] dkfLVd {kkj
ds etcwr foy;u ds lkFk tkap djus ij Hkwjs jax dk jky æO;eku nsrs gSaA
dhVksUl ;g vfHkØ;k ugha nsrsA

jky (Resin) dk fuekZ.k laHkor;k ,lhVSfYMgkbM ds fy, lfp= la?kuu
çfØ;k dh ,d Üka`[kyk ds tfj, fd;k tkrk gSA

32 CH CHO–H O
3 3 2 3

CrotonaldehydeAcetaldehyde Aldol

2CH CHO CH .CH(OH).CH CHO CH .CH==CH.CHO   

,flVSyMhgkbM; ,sYMkSy ØksVksu,fYMgkbMA

2–H O
3 2 3CH .CH== CH.CH(OH).CH CHO CH .CH== CH.CH== CH.CHO  bR;kfnA

Q‚esZfYMgkbM] ftlesa &gkbMªkstu ijek.kq 'kkfey ugha gS] dejs ds
rkieku ij 50% tyh; ;k bFksu‚fyd {kkj ds lkFk vfHkØ;k djus ij
Lo&v‚Dlhdj.k&vip;u ,d v.kq dks nwljs ds [kpZ ij QkfeZd vEy ds v‚Dlhdj.k
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fd;k tkrk gS tks esFku‚y esa vip;u gks tkrk gSA ftls dSfutkjks dh vfHkØ;k dgk
tkrk gSA

 32HCHO + NaOH HCOONa + CH OH

QkeZfYMgkbM lksMk&QkjesV esFku‚y

blh rjg] 2]2&fMesFkkby çksiujy vkSj lqxfU/kr ,fYMgkbM] tks ugha djrs gSa
blesa &gkbMªkstu 'kkfey gS] ;g Hkh dSfutkjks dh vfHkØ;k ls xqtjrk gSA

3 3 3 3 3 3 22(CH ) C.CHO + NaOH (CH ) .C.COONa + (CH ) C.CH OH

2]2&fMesFkkby çiuy 2-2 fMesFkkby çiuy çkiksfud vEy yo.k       2]2&fMesFkkby çiuy

6 5 6 5 6 5 22C H OH + KOH C H COOK + C H CH OH

csatsfYMgkbM iksVsf'k;e iksVVsf'k;e csUt+kby ,YdksgkWy

 gkbMªksDlkbM  csUtks,V

g‚ljeSu ¼1951½ us ik;k fd tyh; lksfM;e gkbMª‚DlkbM ds lkFk xeZ djus
ij dqN ,fyQSfVd &eksuksDykbysVsM ,YMhgkbM Hkh dSfutkjks dh vfHkØ;k ls
xqtjrs gSaA

200°
3 2 3 2 3 2 22(CH ) CH.CHO + NaOH (CH ) CH.COONa + (CH ) CH.CH OH

dSfutkjks dh vfHkØ;k ,sjkseSfVd ,fYMgkbM ij eq[; :i ls iz;ksx gksrh gSA

vc QkfeZd vEy çksV‚u ds LFkkukarj.k ls feFkkby ,YdksgkWy nsrk gSA

: ;g ,d la'kksf/kr :i esa dSfut+kjks vfHkØ;k gS tgk¡
vfYMgkbM esa -gkbMªkstu gksrk gS vkSj ,fYMgkbM dk ,LVj nsus ds fy, ,d
lkFk vfHkØ;k nsrk gSA vfHkØ;k ,Y;wehfu;e ,FkksDlkbM dh mifLFkfr esa
gksrh gSA
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2 5 3Al(OC H )
3 3 2 5 3 2 52CH .CHO [CH COOH + C H OH] CH COOC H 

    Acetaldehyde   Ethyl acetate

2 5 3Al(OC H )
3 2 3 2 3 2 22CH .CH .CHO [CH CH COOH + CH CH CH OH]

   Propionaldehyde

2 5 3 7C H COOC H
Propyl propionate

: tc ,fYMgkbM dk mi;ksx f'kQ vfHkdeZd
¼SO

2
 }kjk jkslkuhu ds ?kksy½ ds lkFk fd;k tkrk gS rks mlds xqykch jax dks

fQj ls Mkb dj fn;k tkrk gSA ;g ijh{k.k dhVksUl }kjk ugha fn;k x;k gSA

: fuEu ,fYMgkbM vyx&vyx lnL;ksa ds varxZr foLr`r :i ls
of.kZr fofHkUu ;kSfxdksa ds fuekZ.k fofHkUu ifjfLFkfr;ksa esa cgqyhdj.k ls xqtjrs
gSaaA

: ,fYMgkbM ls vyx fdVksu dk v‚Dlhdj.k ugha fd;k tk
jgk gS] blfy, ;s Qsfyax ds ?kksy vkSj veksfud flYoj ukbVªsV dks vip;u
ugha djrs gSaA gkykafd &gkbMªksDlh dhVksUl esa –CH(OH)CO lewg
vklkuh ls QsfYyax vkSj veksfu;ky flYoj ukbVªsV lksY;w'ku dks vip;u dj
nsrk gSA dhVksUl us csusfMDV ds vfHkdeZd dks vip;u ugha fd;k gSA

vEyh; iksVsf'k;e MkbØksesV tSls etcwr v‚Dlhdj.k ,tsaV fdVksu dh rqyuk
esa dkcZu ijek.kqvksa dh de la[;k okys vEy dks rksM+rs gSaA dkcksZfuy lewg ls lVs
dkcZu ijek.kq dks gkbMªkstu dh de la[;k ds fy, ojh;rk ij izfrfØ;k fd;k tkrk
gSA

O
3 3 3 3CH CO.CH CH COOH + CH COOH

fefJr dhVksUl ds ekeys esa v‚Dlhdj.k bl rjg ls gksrk gS fd dkcksZfuy
lewg NksVs ,Ydhy lewg ds lkFk tqM+k jgrk gSA

tc ,fyQsfVd dhVksUl dks çfr vEy tSls ijcsUtksbd] ijeksfud lY¶;wfjd
vkSj ijk,flfVd vEy ls mipkfjr fd;k tkrk gS rks 
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ls xqtjrh gSaA gkykafd lcls vPNk v‚Dlhdj.k vEy isjksDlhVªkbl¶yksjks ,flfVd
vEy gSA

lexz vfHkØ;k dkcksZfuy&dkcZu vkSj ,Ydkby izfrfØ;k'khy cukus ,LVj ds
chp v‚Dlhtu dk lfEeyu gSA Xysf'k;y ,flfVd vEy tSls fuf"Ø; foy;u dks
vfHkØ;k ls ckgj fudkyus ds fy, mi;ksx fd;k tkrk gSA

¼2½ dhVksUl gkbMªkstu DyksjkbM dh mifLFkfr esa ,YdksgkWy ds lkFk mipkfjr
djus ij ,lsVy tSls dsVyksa ls ugha mÙkiu gksrkA rFkkfi ,fFky v‚FkksaZesZV ds
lkFk mipkj djus ij fdVksal dhVy ns nsrs gSaA

¼3½ mRçsjd dh deh gksus ij dhVksUl f}rh;d ,YdksgkWy nsrs gSaA tc mnklhu
;k {kkjh; ?kksy esa deh dh tkrh gS rks os fiukd‚yksu ¼lefer 1]2½
fiukdkWyksu ¼1]2 MkbZ&vkWYl½ cukrs gSaA tc ,lhVksu eSXuhf'k;e feJ.k ds
:i esa vip;u gks tkrk gS rc fiuksd‚y curk gSA

¼4½ dhVksu veksfu;k ds lkFk tfVy la?kuu mRikn cukus ds fy, vfHkØ;k djrs
gSaA

¼5½ dhVksUl ukbVªl vEy ls fØ;k djds vkWDlhbZehuks ,lhVksu (Oxiiminoacetone)

cukrk gSA

2 5C H O.NO/HCl
3 3 2 3 2CH CO.CH + HNO CH COCH==NOH + H O

,lhVksu  ukbVªl vEy vkWDlhbZehuks ,lhVksu

¼6½ dhVksUl] lkekU; :i ls] f'kQ ds vfHkdeZd ds jax dks iquLFkkZfir ugha
djrs gSaA gkykafd] ,lhVksu vfHkdeZd ds jax dks cgqr /khjs&/khjs cgky djrk
gSA

¼7½ CH
3
CO& lewg okys lHkh dhVksUl gyksQkeZ vfHkØ;k nsrs gSaA CH

3
CO&

lewg okys dhVksu dks Mkbv‚Dlku esa Hkax dj fn;k tkrk gS] vkSj foy;u



,fYMgkbM rFkk dhVksUl

134 Lo&vf/kxe
ikB~; lkexzh

NaOH foy;u ds lkFk {kkjh; cuk fn;k tkrk gSA iksVsf'k;e vk;ksMkbM esa
Hkax vk;ksMhu rc tksM+k tkrk gS vkSj lek/kku xeZ gksrk gSA ihyk vk;ksMksQ‚eZ
vo{ksfir gksrk gSA

3 3 2 3 3 2
Iodoform

CH COCH + 3I + 4NaOH CHI + CH COONa + 3NaI + 3H O

vk;ksMksQ‚eZ

gsyksQ‚eZ vfHkØ;k CH
3
CO& lewg okys ;kSfxdksa }kjk nh xbZ gSA dkcZu ;k

gkbMªkstu ls tqM+s ;k ;kSfxdksa }kjk tks fd v‚Dlhdj.k CH
3
CO& lewg }kjk mRiUu

vfHkØ;k ds nkSjku] mnkgj.k ds fy,] ,fFky vYdksgy] blksçksikuksy] ySfDVd vEy]
vkfnA

: DyksjksQ‚eZ dhVksUl ds lkFk
vfHkØ;k djrk gSA DyksjksbMªksDlh la?kuu ;kSfxdksa dks cukus ds fy, dkfLVd
iksVk'k dh mifLFkfr esa fdVksu ,fYMgkbM bl vfHkØ;k ugha nsrs gSaA

: dhVksUl tc bZFkj ds ?kksy esa lksfM;e
;k lksMkekbM ds lkFk O;ogkj fd;k tkrk gS] rks dhVksUl eas lksfM;ks&O;qRiUu
nsrs gSaA

4- ,fYMgkbM vkSj dhVksUl ds fy, dkSu lh vfHkØ;k,a lekU; gSa\

5- ehjfou&i‚UM‚QZ&oysZ ds deh dh dsoy ifjHkk"kk nsaA

6- iksyhejkbts'ku ls D;k rkRi;Z gS\

7- lksfM;ks&MsfjosfVo dSls curs gSa\

1. ,fYMgkbM esa fØ;kRed lewg &CHO gksrs gSa vkSj lkekU; lw= R.CHO gksrs
gS aA

2. dhVksUl os ;kSfxd gksrs gSa] ftuesa ,d dkcksZfuy lewg ¼>C==O½ tqM+k gksrk

gSA nks ,Ydkby lewgksa ds fy, vkSj lkekU; lw= 
'

/

\R

R
C O  gSA

3. bl ç.kkyh ds vuqlkj dhVksu dk uke dhVksfud lewg ls tqM+s ,Ydkby ;k
vkfjy lewg ds vuqlkj j[kk tkrk gSA ljy ;k lefer :i ls dhVksUl ds
lanHkZ esa mudk uke Mk;,fYdy ;k Mk;,fjy dhVksu ds :i esa j[kk x;k gSA
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4. ¼1½ ,fYdy lewg dh vfHkØ;k,a

¼2½ dkcksZfuy lewg dh vfHkØ;k,¡

¼i½ U;wfDy;ksfQfyd vfrfjä vfHkØ;k,a

¼ii½ vU; ijek.kqvksa ;k lewgksa }kjk dkcksZfuy v‚Dlhtu dk çfrLFkkiuA

¼3½ la{ksi.k vfHkØ;k,a

5. dkcksZfuy lewg ds ;kSfxdksa dk vip;u vYeqfu;e vkblksçksDlkbM }kjk
,YdksgkWy ls lacaf/kr ,YdksgkWy rd dh tk ldrh gSA ;g vip;u
ehjosu&iksaMksjQ&osysZ vip;u dgykrh gSA

6. vyx&vyx lnL;ksa ds rgr foLrkj ls of.kZr fofHkUu çdkj ds ;kSfxdksa ds
fuekZ.k ds rgr] fuEu Lrj ds ,YMhgkbM] fofHkUu ifjfLFkfr;ksa esa i‚yhejkbts'ku
ls xqtjrk gSA

7. lksfM;ks MsfjosfVOl ds fuekZ.k % bZFkj ds ?kksy esa lksfM;e ;k lksMkekbM ds
lkFk vfHkØ;k fd, tkus ij dhVksUl] dhVksu&O;qRiUu dhVksUl nsrs gSaA

Ether
3 3 2 3 2 3

Sodio-acetone
CH .CO.CH + NaNH CH .CO.CH Na + NH

 ,fYMgkbM rFkk dhVksUl vfHkØ;k'khy dkcZfud ;kSfxdksa ds ,d egRoiw.kZ
oxZ ls lacaf/kr gSaA ,fyQsfVd vfYMgkbM rFkk dhVksUl dk lkekU; lw=
C

n
H

2n
O gksrk gS rFkk muesa ,d gh fØ;k'khy lewg gksrk gS vFkkZr~]

dkcksZfuy lewg ¼>C ¾ O½A

 ,fYMgkbM esa dk;kZRed lewg &CHO gksrs gSa vkSj lkekU; lw= R-CHO

gksrs gSaA ,sjkseSfVd ,fYMgkbM ds ekeys esa ,sdksfyd jsfMdy R dks ,sjkseSfVd
Ar ls çfrLFkkfir fd;k tkrk gSA

 dhVksUl ;kSfxd gksrs gSa] ftuesa nks ,fYdy lewgksa ds lkFk ,d dkcksZfuy

lewg gksrk gS ¼>C¾ O½ vkSj lkekU; lw= 
'

/

\R

R
C O  gksrk gS tgk¡ R rFkk

R’ ,d gh ;k fofHkUu lewgksa dks çnf'kZr djrs gSa rFkk dkcksZfuy lewg dks
dsVksfud lewg dgrs gSaA

 ,fYMgkbM Üka[̀kyk leko;ork dks vkil esa rFkk dhVksUl] pØh; bZFkj vkSj
vlarÌr ,YdksgkWy ds lkFk fØ;k'khy leatu fn[kkrs gSaA

 ,YMhgkbM~l esa lacaf/kr ,YdksgkWy dh rqyuk esa de DoFkukad fcanq gksrs gSa]
blfy, mUgsa vfHkØ;k feJ.k ls nwj fd;k tkuk pkfg, rkfd os vkxs vEy
ds v‚Dlhdj.k ls cpus ds fy, tYn gh xfBr uk gksaA

 dSfY'k;e yo.k ds LFkku ij csfj;e] Fkksfj;e vFkok eSaxuht yo.kksa ds
mi;ksx ls ljy dhVksuksa dh çkfIr esa o`f) dh tk ldrh gSA
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Ether
3 3 2 3 2 3

Sodio-acetone
CH .CO.CH + NaNH CH .CO.CH Na + NH

 gkbMªksfyfll ij Üka`[kyk ds var esa ,d gh dkcZu ij nks gSykstu ;qä
Mk;gkbMkbM~l vYgkbMsl mRiUu djrs gSaA

 ,YdsUl dk vkstksu ek=k nsus okys vkstksukbM~l ls tkap djus ij ,fYMgkbM
rFkk dhVksUl ,Ydsu dh lajpuk ij fuHkZj djrs gSaA

 ,fYMgkbM esa fLFkr ,Ydkby jsfMdy fxzXukMZ vfHkdeZd ls vkrk gS vkSj
dhVksUl ds lanHkZ esa fxzXukMZ vfHkdeZd }kjk dsoy ,d gh ewy vuqØe fn;k
tkrk gSA

 tkbyhu esa gkbMªkstu dks mckyus ds }kjk csfj;e lYQsV ¼FkksM+k dkcZfud
lYQj ;kSfxd ls tgjhyk½ dh mifLFkfr esa iSysfM;e mRçsjd dh mifLFkfr
esa vip;u djus ij vEy DyksjkbM ds vip;u ls ,fYMgkbM dk mRiknu
gksrk gSA

 ,fYMfgMsl dks bZFkj vkSj LVsuy DyksjkbM vkSj gkbMªksDyksfjd vEy esa ?kqys
gq, ukbfVª;y dks vip;u djds rFkk çkIr ,fYMfeu LVSfud DyksjkbM
¼LVhQu fof/k½ esa gkbMªksykbflax djds çkIr fd;k tk ldrk gSA

 dhVksUl okLro esa lq[kn xa/k okyk gksrk gSA fupys ,fYMgkbM esa vfç; xaèk
gksrh gS ysfdu vkf.od Hkkj esa of̀) ds lkFk&lkFk xa/k Hkh Qfyr gks tkrh
gSA

 ,fYMgkbM vkSj dhVksUl çcy /kqzoh; ;kSfxd gSa ftuds ifj.kkeLo:i
,d&nwljs ij çHkko iM+ ldrk gSA ifj.kke ;g gksrk gS fd vfYMgkbM vkSj
dhVksUl esa Hkh ,sls gh vk.kfod Hkkj ds ,YdsUl dh rqyuk esa vf/kd DoFkukad
gksrs gSaA

 dkcksZfuy xzqi ds pkjksa vksj cM+s lewg èkukRed :i ls vkosf”kr fd, x,
dkcZu ¼LVsfjd ck/kk½ rd izfrfØ;k djus okys vfHkdeZd esa ck/kk Mkyrs gSaA

 dejs ds rkieku ij lsysfu;e Mkbv‚DlkbM v‚Dlhdj.k ,fYMgkbM vkSj
dhVksUl gSA vkSj feFkkbfyu lewg dkcksZfuy lewg ds fy, vkDlh—r gksrk
gSA

 ,fYMgkbM dk vip;u djus ds fy, dkcksZfuy ;kSfxd dks lkafær gkbMªksDyksfjd
vEy ds lkFk fefJr ftad ds lkFk çfrokg dks Hkh yk;k tk ldrk gSA bls
DysesUlu dk vip;u dgrs gSaA

 dkcksZfuy lewg ds ;kSfxdksa dk vip;u vYeqfu;e vkblksçksDlkbM }kjk
,YdksgkWy ls lacaf/kr ,YdksgkWy rd dh tk ldrh gSA ;g vip;u
ehjosu&iksaMksjQ&osysZ dgykrh gSA

 ,fYMgkbM vkSj dhVksUl jklk;fud vfHkdeZdksa ds lkFk vfHkØ;k djrs gSa
tc dkcksZfuy lewg ds v‚Dlhtu ijek.kq dh txg f}la;kstd lewg ;k nks
,dkaxh ijek.kqvksa ;k lewgksa esa cny tkrs gSaA
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 vfYMgkbM ;k dhVksUl dh f=Qsfuy QkLQksfu;e ;ykbM ¼fofêx vfHkdeZd½
;qä vfHkØ;k dks ,fYMgkbM vfHkØ;k dgrs gSaA

 ,d etcwr {kkj ¼tSls fd iksVsf'k;e t&C;wV‚DlkbM + t&C;wVsu‚y½ dh
mifLFkfr esa dhVksu ;k ,fYMgkbM ds lkFk ,d a&,YdsykbMhu ¼;k fdlh
Hkh ,fyMhu½ ds eksukslsLVj dk mRiknu djus ds fy, lDlhfud vEy dh
vfHkØ;k dks LVªksc vfHkØ;k dgk tkrk gSA

 tc f'kQ dh vfHkdeZd ds lkFk ,d ,fYMgkbM dk vfHkØ;k fd;k tkrk
gS] rks SO

2
 }kjk fo?kfVr jkslsuhykbu dk foy;u dks cgky fd;k tkrk gSA

;g ijh{k.k dhVksu }kjk ugha fn;k tkrk gSA

 isfjatksbd] ijeksukslqy¶;wfjd vkSj isjkflfVd vEy tSls çfr vEy ds lkFk
vfHkØ;k fd, tkus ij] ,ysgkfVd dhVksUl cs;j&fcfyt+j v‚Dlhdj.k ds
lkFk xqtjrk gSA

  v‚Dlhdj.k ij tks ,fYMgkbM QkWfeZd vEy nsrk gS mls
QkseZfMgkbM dgk tkrk gSA

 ,YdhUl dh tc vkstksu ls fØ;k gksrh gS rks vkstksukbM~l
izkIr gksrk gS tks fd vuqorhZ fØ;k ls ,YMhgkbM rFkk dhVksUl nsrk gS rFkk
;g ,YdhUl dh lajpuk ij fuHkZj djrk gSA

 ,fYMgkbM dk vip;u djus ds fy, dkcksZfuy
;kSfxd dks lkafær gkbMªksDyksfjd vEy ds lkFk fefJr ftad ds lkFk
vfHkØ;k esa yk;k tk ldrk gSA

 % ,d &vYdhyhMhu ds eksuks,LVj dh mRiknu
djus ds fy, ,d etcwr {kkj dh mifLFkfr esa ,d Mkb,Ydkby ds lkFk
dhVksu ;k ,fYMgkbM dh vfHkØ;k L;wlsfud vEyA

  &gyksbZLVj ds lkFk , & ,i‚Dlh ,LVj ¼ftls
XykblhfMd ,LVj ds :i esa Hkh tkuk tkrk gS½ cukus ds fy, dhVksu ;k
,fYMgkbM ls vfHkØ;k fd;k tkrk gSA

1. ,d osdj (Wacker) çfØ;k D;k gS\

2. Xykbdksy ls ,fYMgkbM vkSj dhVksu dks dSls la'ysf"kr fd;k tkrk gS\

3. LisDVªksLdksfid xq.kksa ds vkbZvkj (IR) LisDVªk dh O;k[;k djsaA

4. oksYQ&fd'kuj vip;u dh ifjHkk"kk nhft,A
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5. Fkk;ks,sYdkWgy ds lkFk vfHkØ;k nsaA

6. eSdejh vfHkØ;k D;k gS\

7. flYoj ds niZ.k ijh{k.k dh O;k[;k djsaA

8. fVlsadks dh vfHkØ;k dk o.kZu djsaA

9. DyksjksQ‚eZ ds lkFk dhVksUl ds la?kuu dh çfØ;k dks le>kb,A

1. ,YMhgkbM vkSj dhVksu olk;qä vEy ls dSls la'ysf"kr fd;s tkrs gSa\
mnkgj.k nhft,A

2. dsoy ,YMhgkbM nsus okys rjhds crk,aA

3. dsoy dhVksUl nsus dh fof/k;k¡ lwphc) djsaA

4. fØ;kfof/k ds lkFk&lkFk DysesUlu ds vip;u dks Hkh le>kb,A

5. fofVax vfHkØ;k D;k gS\ foLrkj ls crk;saA

6. uksosusxsy la?kuu ds ckjs esa foLrkj ls crk,aA

7. mnkgj.k vkSj fØ;kfof/k ds lkFk&lkFk dSfut+kjks dh vfHkØ;k dk o.kZu djsaA
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dkcksZfDtfyd vEy ,d dkcZfud ;kSfxd gS ftlesa dkcksZfDly lewg]

O
||

R — C — OH

gksrk gSA ,d dkcksZfDtfyd vEy dk lkekU; lw= R-COOH gS] tgk¡ R {kkj lewg
dks çnf'kZr djrk gSA dkcksZfDtfyd vEy O;kid :i ls ik, tkrs gSaA ,feuks vEy
vkSj ,flfVd vEy blds egRoiw.kZ mnkgj.k gSaA ,d dkcksZfDty lewg ds vo{ksi.k
ls dkcksZfDtysV _.kk;u feyrk gSA dkcksZfDtfyd vEy dks vkerkSj ij muds rqPN
ukeksa ls igpkuk tkrk gSA budk çR;; vEy '-ic' gksrk gSA IUPAC ds }kjk
vuq'kaflr uke Hkh ekStwn gSa ftlesa dkcksZfDtfyd vEy esa '-oic' vEy çR;; gSA
mnkgj.k ds fy,] IUPAC ds fn'kk funsZ'kksa ds vuqlkj C;wfVfjd vEy (C

3
H

7
CO

2
H½

C;wVsfud vEy gSA dkcksZfDtfyd vEy èkqzoh; ç—fr dk gksrk gSA ckn esa ;s nksuksa
gkbMªkstu caèk LohdkjdrkZ ¼dkcksZfuy&C=O½ vkSj gkbMªkstu caèk nkrkvksa
¼gkbMª‚fDly&OH½ ds :i esa gksrs gSA blfy, os gkbMªkstu caèk esa Hkh Hkkx ysrs gSaA
gkbMª‚fDly vkSj dkcksZfuy lewg ,d lkFk dkcksZfDly fØ;k'khy lewg dk fuekZ.k
djrs gSaA Lo;a lg;ksxh gksus dh çof̀Ùk ds dkj.k dkcksZfDtfyd vEy vkerkSj ij xSj
èkqzoh; ekè;e esa f}Hkkxh ds :i esa ekStwn gksrs gSaA NksVs dkcksZfDtfyd vEy ¼1 ls 5
dkcZu½ ikuh esa ?kqyu'khy gksrs gSa tcfd mPp dkcksZfDtfyd vEy {kkj Ükà[kyk dh
c<+rh gqbZ gkbMªksQksfcd ç—fr ds dkj.k de foys;rk çnku djrs gSaA ;s yach Ükà[kyk
vEy de èkqzoh; foy;u esa ?kqyu'khy gksrs gSa] tSls fd bZFkj vkSj ,YdksgyA tyh;
lksfM;e gkbMªksDlkbM vkSj dkcksZfDtfyd vEy ;gka rd fd gkbMªksQksfcd vEy Hkh
ty esa ?kqyu'khy lksfM;e yo.k mRiUu djus ij vfHkfØ;k djrs gSaA dkcksZfDtfyd
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vEy czksULVsM&yksjh vEy (Bronsted-Lowry Acid) gSa D;ksafd ;s çksV‚u ¼H+½ nkrk
gSaA ;s lcls lkèkkj.k çdkj ds dkcZfud vEy gksrs gSaA

jlk;u foKku esa] ,d ,LVj ,d vEy ¼dkcZfud ;k vdkcZfud½ ls çkIr ,d
jklk;fud ;kSfxd gS ftlesa de ls de ,d -OH¼gkbMª‚fDly½ lewg dks ,d –

OR- {kkj ¼,YdksDlh½ lewg }kjk çfrLFkkfir fd;k tkrk gSA ,LVj dkcZfud ;kSfxdksa
dk ,d oxZ gS tks ,YdksgkWy vkSj dkcZfud ;k vdkcZfud vEy dk mRiknu djus
ds fy, ikuh ds lkFk vfHkfØ;k djrk gSA dkcksZfDtfyd vEy ls çkIr ,LVj lcls
lkèkkj.k gSaA teZu jlk;uK fy;ksiksYM xsfyu (Leopold Gmelin) }kjk 19 oha
'krkCnh ds igys Hkkx esa ,LVj 'kCn dh 'kq#vkr dh xbZ FkhA ,d ,LVj dks ijek.kqvksa
R vkSj R' ds vfHkfoU;kl vkSj caèk }kjk n'kkZ;k tkrk gS tks vyx&vyx yackbZ dh
dkcZu&vkjaHk dh Ük`a[kyk,a gSa] ftUgsa {kkj lewgksa ds :i esa Hkh tkuk tkrk gSA vkerkSj
ij] ,LVj ,d dkcksZfDtfyd vEy vkSj ,YdksgkWy ls çkIr gksrs gSaA fXyljkbM] tks
fXylj‚y ds olk vEy ,LVj gSa] tho foKku esa egRoiw.kZ ,LVj gSa] tks fyfiM ds
eq[; oxksaZ esa ls ,d gS] i'kq olk vkSj ouLifr rsyksa ds vfèkd ek=k esa cukrs gSaA de
vk.kfod Hkkj okys ,LVj vkerkSj ij lqxaèk ds :i esa mi;ksx fd, tkrs gSa vkSj
vko';d rsyksa vkSj Qsjkseksu esa ik, tkrs gSaA ,LVj esa vke rkSj ij ,d ehBh xaèk gksrh
gS vkSj IykfLVd] IykfLVlkbtj] jsftu] vkSj ySdj dh ,d foLr̀r lkj.kh ds fy,
mPpre foy;u ekuk tkrk gSA ,LVj uke ewy ,YdksgkWy vkSj ewy vEy ls fy;k
x;k gS] tks dkcZfud ;k vdkcZfud gks ldrs gSaA ljyre dkcksZfDtfyd vEy ls
fudys ,LVj dk uke vkerkSj ij vfèkd ikjaifjd ds vuqlkj j[kk tkrk gS] ftls
'fu—"V uke' dgk tkrk gS] tSls fd Q‚esZV] ,lhVsV] çksfi;ksusV vkSj C;wVkbjsV] tcfd
IUPAC ukedj.k esa bls esFkuks,V] ,Fkkuks,V] çksisuks,V vkSj C;wVkusV ds :i esa
ukfer fd;k tkrk gSA

dkcZfud jlk;u esa] ,d ,ekbM] ftls v‚xsZfud ,ekbM ;k dkcksZDt+kekbM ds
:i esa Hkh tkuk tkrk gS] lkekU; ;kSfxd RC(=O)NR'R''] tgk¡ R, R''] vkSj R''

dkcZfud lewgksa ;k gkbMªkstu ijek.kqvksa dk çfrfufèkRo djus okyk ,d ;kSfxd gSA
bls ,d dkcksZfDtfyd vEy RC(=O)OH ds O;qRiUu ds :i esa gkbMª‚fDly lewg
ds lkFk ns[kk tk ldrk gS] -OH dks ,d vekbu lewg –NR'R'' }kjk çfrLFkkfir
fd;k tkrk gSa ;k lerqY; :i esa ,d ,lkby ¼,Ydku‚;y½ lewg RC (= O)-,d
vekbu lewg esa 'kkfey gks tkrk gSA ,ehu milewg ds :i ds vuqlkj –NH

2
, -

NHR, ;k –NRR' çkFkfed] ekè;fed] vkSj r̀rh;d ,ekbM ds :i esa ;ksX; gSa] tgka
R vkSj R' gkbMªkstu ds vykok vU; lewg gSaA

bZFkj dkcZfud ;kSfxdksa ds ,d oxZ ls lacafèkr gS] tks nks vYdkby ;k vjkbZy
lewgksa esa caèkh v‚Dlhtu ijek.kq dh fo'ks"krk gSA bZFkj] ,YdksgkWy dh lajpuk esa
leku gSa] vkSj bZFkj vkSj ,YdksgkWy nksuksa ikuh dh lajpuk esa leku gSaA ,d ,YdksgkWy
esa ikuh ds v.kq ds ,d gkbMªkstu ijek.kq dks ,d {kkj lewg }kjk cny fn;k tkrk
gS] tcfd ,d bZFkj esa nksuksa gkbMªkstu ijek.kqvksa dks {kkj ;k vjkbZy lewg }kjk
çfrLFkkfir fd;k tkrk gSA dejs ds rkieku ij] bZFkj lq[kn&egd okys jaxghu
rjy gksrs gSaA ,YdksgkWy ds lkis{k] bZFkj vkerkSj ij de ?kuRo okys gksrs gSa] ikuh
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esa de ?kqyu'khy gksrs gSa] vkSj de DoFkukad fcanq ds gksrs gSaA os vis{kk—r
vvfHkfØ;k'khy gSa] vkSj ifj.kkeLo:i os olk] rsy] ekse] b=] jsftu] jatd] xksan vkSj
gkbMªksdkcZu ds fy, foyk;d ds :i esa mi;ksxh gSaA dqN bZFkj ds ok"i dk mi;ksx
feêh ds fy, dhVuk'kd] nheduk'kd vkSj èkweu ¼èkq¡ok djuk½ ds :i esa fd;k tkrk
gSA

bl bdkbZ esa] vki dkcksZfDtfyd vEy] ukedj.k] lajpuk] caèku] HkkSfrd xq.kksa]
vEyrk] dkcksZfDtfyd vEy dh rS;kjh vkSj vfHkfØ;kvksa] gsy&o‚YM&tsysULdh
vfHkfØ;k] vEy DyksjkbM ds la'ys"k.k] ,LVj vkSj ,ekbM] bZFkj ds ukedj.k vkSj
muds xBu ds rjhds] HkkSfrd xq.k vkSj jklk;fud vfHkfØ;k,a vkSj ̂thlsy* dh fofèk
ds ckjs esa vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 dkcksZfDtfyd vEy ds ukedj.k] lajpuk vkSj lacaèk ds ckjs esa ppkZ dj ik;saxs(

 dkcksZfDtfyd vEy ds HkkSfrd xq.kksa] vEyrk vkSj vfHkfØ;kvksa dk o.kZu dj
ik;saxs(

 dkcksZfDtfyd vEy dh fofHkUu jklk;fud vfHkfØ;kvksa dks le> ik;saxs(

 gsy&oksYM&tsysULdh vfHkfØ;k dk fo'ys"k.k dj ik;saxs(

 vEy DyksjkbM ds la'ys"k.k ij foLrr̀ ppkZ dj ik;saxs(

 ,LVj vkSj ,ekbM dh lajpuk vkSj xq.kksa dks ifjHkkf"kr dj ik;saxs(

 bZFkj dh lajpuk vkSj xq.kksa dh O;k[;k dj ik;saxs(

 ^thlsy* dh fofèk dks le> ik;saxsA

 (Carboxylic Acid) ;qä dkcZfud ;kSfxd 
||
O

C O H— —  dks
 dgk tkrk gSA pwafd lewg esa dkcksZfuy ,d gkbMª‚fDly

lewg gksrk gS] ftls  Hkh dgk tkrk gSaA v.kq esa mifLFkr
dkcksZfDt+fyd lewgksa dh la[;k ds vuqlkj vEy dks eksuks (mono)] MkbZ (di), VªkbZ (tri)
vFkok i‚yhdkcksZfDt+fyd vEy ds uke ls tkuk tkrk gSA ;s larÌr vkSj vlarÌr Hkh
gks ldrs gSaA

,sfyQsfVd eksuks dkcksZfDt+fyd vEy dks ^olk vEy^ (Fatty Acid) Hkh dgk
tkrk gS tSls LVs;fjd vEy (Stearic Acid) 17 35( )C H COOH  ikfefVd vEy
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(Palmitic Acid) 15 31( )C H COOH v‚fyd vEy (Palmitic Acid) 17 33( )C H COOH ]

bR;kfn] rsy vkSj olk esa  ds :i esa gksrs gSa vkSj ;s HkkSfrd xq.kksa esa olk
ds leku gksrs gSA

olk vEy dk ukedj.k fuEu ç.kkfy;ksa ds vuqlkj fd;k x;k gS%

(i)  fuEUk Lrj ij vkerkSj ij ?kVuk ds lzksr ls O;qRiUu fu—"V uke
dks O;fäxr vEy ds uke ls tkuk tkrk gS]

tSls

.H COOH yky phaVh ¼ QkWfeZdk ½ Q‚feZd vEy

3.CH COOH fljdk ¼,flVe½ ,flfVd vEy

3 7 .C H COOH eD[ku C;wfVfjd vEy

4 9.C H COOH osysfj;u ikSèks dh tM+ oSysfjd vEy

11 23.C H COOH tSrwu dk rsy y‚fjd vEy

xzhd v{kj& , , ,     çfrLFkkfir vEyksa ds ekeys esa çfrLFkkiu inkFkZ dh
fLFkfr dk fu:i.k djrk gSA

mnkgj.k ds fy,]

feFkkby C;wfVªd ,flM gkbMª‚Dlh oSysafjd ,flM

(ii)  dHkh&dHkh olk vEy dks ,flfVd vEy ds vYdkby O;qRiUu
ds :i esa tkuk tkrk gSA mnkgj.k ds fy,]

(CH3)2CH.COOH esfFkyslsfVd vEy

(CH3)2CH.COOH MkbesfFkysVsfDVd vEy

(CH3)2CH.CH2COOH blksçksikbyflfVd vEy

(iii) IUPAC bl i)fr ds vuqlkj ^e’ vkSj oic  ds LFkku ij
^vYdsu^ ds uke ls vEy dk ukedj.k fd;k tkrk gS-;gk mnkgj.k

IUPAC 

H.COOH Q‚feZd vEy esFkkuksbd vEy

CH3.COOH ,flfVd vEy bFkksuksbd vEy

C2H5.COOH çksiksfud vEYk çkiksfud vEy
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C3H7.COOH ;wfVd vEy C;wVsfud vEy

C4H9.COOH oSysfjd vEy isaVkuqbd vEy

C5H11.COOH dSçksbd vEy gsDlkuksbd vEy

çfrLFkkfir vEy esa dkcksZfDly lewg lfgr lcls yach dkcZu Ük̀a[kyk dks
ekSfyd Ük`a[kyk ds :i esa fy;k tkrk gSA vkSj blh rjg LFkkukiUu dh fLFkfr
dks ;wukuh v{kjksa (,,vkfn) ls ;k vadksa (1, 2, 3 vkSj vkxs) lss Hkh n'kkZ;k
tk ldrk gSA tc dkcksZfDly lewg ds dkcZu ijek.kq ¼1] 2] 3 ½ vadksa ls fd;k
tkrk gS] rks ;g 1 ds :i esa fxus tkrs gSaA ysfdu tc ;g xzhd v{kjksa }kjk
fy;k tkrk gS] rks dkcZu ijek.kq dkcksZfDly lewg dk uacj ugha gksrs gS blh
rjg dkcZu ijek.kq dks vkSj vxys dkcZu ds :i esa ukfer fd;k tkrk gSA

mnkgj.k ds fy,]

–esfFky C;wfVfjd vEy

;k

2&esfFky C;wVkuksbd vEy

olk vEy fLFkfr vkSj fØ;kRed leko;ork fn[kkrk gS] tSlk fd
fuEufyf[kr mnkgj.kksa ls Li"V gSA
(i)

is.Vsuksbd vEy 3& esfFky C;wVkbuksbd vEy

(ii)

is.Vsuksbd vEy 2&esfFkd C;wVkuksbd vEy

(iii)

CH3.CH2.COOH              CH3.COOCH3              H.COOC2H5

çksiksfud vEy eSFkkbysVsV ,fFky QkesZV

1- eksuksdkcksZfDtfyd vEy
,YdksgkWy ,fYMgkbM ;k dhVksUl ds v‚Dlhdj.k }kjk çkIr fd, tkrs gS] vEyh;
MkbØksesV foy;u ds lkFkA

O O
2

Aldehyde Acid
R.CH OH R.CHO R.COOH 
çkFkfed ,YdksgkWy ,fYMgkbM vEy

O O
3 2 3 3

Ethyl alcohol Acetaldehyde Acetic acid
CH .CH .OH CH .CHO CH COOH 

,fFky ,YdksgkWy ,sflVSyfMgkbM ,flfVd vEy
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sec. ,YdksgkWy dhVksu olk vEyh; fefJr

2-  & ,Ydkby lk;ukbM olk vEy ;k {kkj ds lkFk ty vi?kVu
}kjk vPNh ek=k esa rS;kj fd;k tk ldrk gSA

2 2

3

H O H O
2 – NH

R.C N R.CO.NH R.COOH  

lkbukbM ,ekbM vEy

Aq. NaOH
3 7 3 7 3

-Propyl bromide Butyric acid
C H CN C H COOH NH 

n
n-çksikbyçksn~M C;wfVªd vEy

3-  olk vEy dkcZu Mkbv‚DlkbM dh fØ;k }kjk
fxzxukMZ vfHkdeZd ij rS;kj fd;k tkrk gSA

fxzukMZ vfHkdeZd  vEy

+
2 2CO H /H O

3 3 3 3 3 3
-Butyl Magnesium Trimethyl acetic 

O

(CH ) CMgBr (CH ) C —OMgBr (CH ) .COOH


 
tert

tert-butyl eSXuhf'k;e czksekbM VªesfFky ,flfVd vEy

4-  f=gSyks&,YdsUl ;qä gkbMªksfyfll }kjk ,d gh dkcZu
ijek.kq olk vEy ls tqM+s rhu gSykstu ijek.kq de ek=k esa mRiUUk djrs gSA

mnkgj.k

f=gykstsu O;qRiUu vfLFkj vEy

+
3 2CHCl + 4KOH HCOOK + 3KCl + 2H O

5- Mkbdkcks ZfDlfyd vEy dks xeZ djds
eksuksdkcksZfDlfyd vEy rS;kj fd;k tkrk gS vkSj ;s nksuks ,d gh dkcZu ijek.kq ls
tqM+s dkcksZfDly lewgksa esa 'kkfey gksrs gSaA

v‚DlSfyd vEy QkWfeZd vEy

eSyksfud vEy ,flfVd vEy
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6-  lksfM;e ,Ydksv‚DlkbM ls dkcZu eksuksv‚DlkbM
dh fØ;k }kjk olh; vEy dk lksfM;e ued çkIr fd;k tkrk gS] tks gkbMªksfyfll
ds lkFk vfHkfØ;k dj ruq [kfut vEy ls olh; vEy cukrk gSA tSls&

HCl

Sod. alkoxide Sod. salt Fatty acid
RONa + CO RCOONa RCOOH 

lksMk ,YdksDlkbM lksMk yo.k olh; vEy

7- dbZ olh; vEy dks eSyksfud ;k
,flVks,lsfVd ,LVj ds vEy gkbMªksfyfll }kjk vklkuh ls la'ysf"kr fd;k tkrk gS
;k lksfM;e gkbMª‚DlkbM ds lkFk muds O;qRiUu gksrs gSaA

vYdkby ,flVSlsfVd ,LVj vYdkby ,flfVd vEy

eSyksfud ,LVj dk mi;ksx eksuksdkcksZfDlfyd vEy ds la'ys"k.k ds fy, Hkh fd;k tk
ldrk gSA ,Ydkby eSfyd vEy ds iksVsf'k;e yo.k çkIr gksus ij ,Ydkby eSfyd
,LVªkstsu dk mi;ksx gkbMªksDyksjkbM }kjk fd;k tkrk gSA bldh gkbMªksDyksfjd
vEy ds lkFk fØ;k dh tkrh gS vkSj eksuksdkcksZfDlfyd vEy çkIr djus ds fy,
mRikn dks xeZ fd;k tkrk gSaA

2 5

KOH 2HCl
2 5 2 2 2–2C H OH –2KCl

R.CH(COOC H ) R.CH(COOK) R.CH(COOH) 

2 2150–200°C
R.CH COOH + CO

8-  fuEu Lrjh; ,LVj dks gkbMªksfyfll }kjk rS;kj fd;k tkrk gS] tcfd
mPp Lrjh; {kkj ds lkFk olk ;k rsyksa ds gkbMªksfyfll rS;kj fd;k tkrk gSA
gkbMªksfyfll ds ckn ds rjhds dks lkcquhdj.k ds :i esa tkuk tkrk gSaA

3 2 5 2 5 3CH COOC H + KOH C H OH + CH COOK

9- xSlksyhu ds fQ'kj&VªksIl la'ys"k.k (Fischer-

Tropsch Synthesis) ds ekse va'k ls çkIr yach Ükà[kyk gkbMªksdkcZu] mRçsjd ds :i
esa eSaxuht LVh;jsV dh mifLFkfr esa 120oC ij gok }kjk v‚Dlhdj.k fd;k tkrk gSA
;g mPp olk vEy rS;kj djus dh ,d u;h fofèk gSaA

3 2 22RCH + 3O 2RCOOH + 2H O

mPp ,Ydsu olk vEy

10- olk vEy ds fuekZ.k dk ,d vU; rjhdk mRçsjd ds :i esa
Q‚LQksfjd vEy dh mifLFkfr esa dkcZu eksuksv‚DlkbM vkSj Hkki ds lkFk 300&400oC

ij nkc esa vksysfQu ds feJ.k dks xeZ djds gSA

çksihu dkcksZds'ku
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1- dkcksZfDtfyd vEy dks ifjHkkf"kr dhft;sA

2- dkcksZfDtfyd vEy ds fof'k"V xq#Ro dh O;k[;k dhft;sA

1-  igys rhu lnL; jaxghu] rh[kh xaèk;qä æo gSa C
4
 ls

C
9
 rd dh vEy esa jaxghu rsy gksrk gS tks cdjh ds eD[ku dh rjg xaèk

nsrk gS] tcfd vfèkd lnL; jaxghu vkSj fcuk xaèk okys ekse dh rjg Bksl
gksrs gSaA

2- igys pkj lewg ikuh esa cgqr foys; gSa vk.kfod Hkkj esa of̀)
ds lkFk mPp lnL;ksa dh foys;'khyrk rsth ls fxjrh gSA C

10
 ls vkxs ds vEy

ikuh esa foys;'khy gSaA olh; vEy] ,YdksgkWy] bZFkj vkfn tSls de èkzqoh;
foyk;d esa vklkuh ls ?kqyu'khy gksrs gSaA

3-  &  fof'k"V xq#Ro QkfeZd vEy ds fy, 1-22 ls èkhjs&èkhjs
de gksus yxrk gS vkSj LVs;fjd vEy ds fy, 0-85 gksrk gSA dsoy çkjaHk ds
nks lnL; gh ty ls Hkkjh gksrs gSaA

4-  v.kq Hkkj ls fupys lnL; vfLFkj gksrs gSa tSls n&isaVkbu dk
otu 36 fMxzh lsfYl;l ij mcyrk gS tcfd çksiksfud vEy 141 fMxzh
lsfYl;l ij mcyrk gSA ;g f}Hkkxh cukus okys vUrj&v.kqd gkbMªkstu caèk
ds dkj.k gksrk gSA ;s vojä vo'kks"k.k LisDVªk ds vè;;u ls lefFkZr gSaA
i‚fyax us fn[kyk;k fd Mk;ej esa vkB lnL;ksa fd ,d fjax curh gSA

vU; vEyksa ds foijhr QkfeZd vEy vlkèkkj.k O;ogkj dks n'kkZrk gSA ;g
ok"i voLFkk esa eand ds :i esa gS ijarq æo vkSj Bksl voLFkk esa cgqyd
¼psieSau] 1956½ gSA

lkekU; olh; vEy ds xyukad fcanq ,d
lnL; ls nwljs esa nksyu dks fn[kkrs gSaA dkcZu v.kqvksa dh le la[;k ds lkFk
fdlh vEy dk xyukad fdlh vEy dh rqyuk esa vfèkd gksrk gS ftlesa blls
iwoZ ;k blds vuqlj.k esa dkcZu v.kqvksa dh fo"ke la[;k gksrh gSA ;g Bksl
voLFkk esa v.kqvksa ds djhc caèku ds dkj.k gksrk gSA
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DoFkukad vk.kfod Hkkj c<+us ds lkFk c<+rk gSA

 eksuksdkcksZfDt+fyd vEy ds HkkSfrd fLFkjkad

K
a

N
 H

2
O g/ g 

0C 

QkWfeZd H.COOH 8.0 100-5  24 × 10–5

¼esFkuksbd½

,flfVd CH
3
.COOH 16.6 118-0  1.85

¼,Fkuksbd½

çksfi;ksfud CH
3
.CH

2
.COOH &22-0 111-0  1-22

¼çksisuksbd½

n&C;wfVªd CH
3
.(CH

2
)

2
COOH &8-0 163-0  1-50

¼C;wVksfud½

n&oSysfjd CH
3
(CH

2
)

3
COOH &34-5 187-0 3-7 1-56

¼isaVku‚bd½

dSçkWbd CH
3
(CH

2
)

4
COOH &3-0 204-0 1-0 1-40

¼gsDlkuksbd½

dSijkbfyd CH
3
(CH

2
)

6
COOH 16-0 238-0 0-7 &

¼v‚DVkukWbd½

dSçhd CH
3
(CH

2
)

8
COOH 31-0 269-0 0-2 &

¼Mhdsuksbd½

6- eksuksdkcksZfDtfyd vEy] gkbMªksDyksfjd
vEy] lY¶;wfjd vEy vkSj ukbfVªd vEy tSls [kfuth; vEy dh rqyuk esa
dkQh detksj vEy gksrs gSaA dkcksZfDtfyd vEy vkSj fQuksy dk K

a
 Øe'k%

10–5 ls 10–10 ds dksfV dk gksrk gSA vk.kfod otu esa òf) ds lkFk vEy pfj=
?kV tkrh gSA QkWfeZd vEy lHkh olh; vEyksa esa lcls çcy gksrk gSA ,d vEy
dh 'kfä dks ìFkDdj.k fLFkjkad ¼K

a
½ ;k vfèkd lqfoèkktud :i ls ìFkDdj.k

fLFkjkad dk _.kkRed y?kqx.kd ¼PK
aa
½ }kjk O;ä fd;k tkrk gSA

dkcksZfDt+fyd vEy dk v.kq fuEufyf[kr ;ksxnku lajpukvksa ds vuqukn
gkbfczM ds :i esa n'kkZ;k tk ldrk gS %

xSj led{k xwat lajpuk,aA ,ddksf'kdh; xqat;eku lajpuk,a

gkbMª‚fDly xzqi ds v‚Dlhtu ijek.kq ij bysDVª‚u dh deh ds dkj.k
v‚Dlhtu ijek.kq ds çfr O-Hs gkbMªkstu dks ,d çksV‚u ds :i esa NksM+us
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dh lqfoèkk gksrh gS ifj.kkeLo:i dkcksZfDt+ysV vk;u ,d vuqukn ladj gS
vkSj bls uhps n'kkZ;k x;k gSA

R — C R — C—— —— ——
O O

O O–

–

I II

 ds cjkcj R — C R — C R — Cequivalent  to ——
O

O

–

dkcksZfDtfyd vEy] dkcksZfDtysV vk;u dh vuqukn ÅtkZ] dkcksZfDtfyd
vEy ds lerqY; vuqukn lajpuk (I) vkSj (II) dh rqyuk esa dkQh vfèkd gksrh
gSA bl çdkj dkcksZfDtysV vk;u vEy dh vis{kk  fLFkj gksrk gS rFkk
dkcksZfDtysV vk;u çksV‚u rFkk dkcksZfDtysV vk;u ls vyx gksus dh çof̀Ùk
j[krk gS ;g vEyh; xq.k çnku djrk gSA d{kh; voèkkj.kk ds vkèkkj ij ;g
le>k;k tk ldrk gS fd dkcksZfuy dkcZu ijek.kq caèkksa   }kjk rhu vU;
ijek.kqvksa esa 'kkfey gks tkrk gS] ftlds xBu esa sp2 d{k dk mi;ksx gksrk
gS] tks ,d gh lery ij 120° ls vyx gksrs gSaA dkcZu ijek.kq ds cps gq,
p-d{k] nksuksa v‚Dlhtu ijek.kqvksa ds p-d{k ds lkFk leku :i ls vkPNkfnr
gksrs gSa] tks fd rFkkdfFkr caèk   dks fo—r fd;k tk ldsA bl çdkj
bysDVªkWu tks rhu ukfHkd ¼,d dkcZu vkSj nks v‚Dlhtu ds ijek.kqvksa½ ls
etcwr caèku cukus djus ds fy, caèks gksrs gSa vkSj ifj.kkeLo:i vfèkd LFkk;h
_.kk;u curk gSA

bl çdkj ge ns[krs gSa fd dkcksZfDtfyd vEy dh vEyrk vk;uksa ds çcy
vuqukn fLFkjhdj.k ds dkj.k gksrh gSA blds LFkku ij fdlh vU; bysDVª‚u
}kjk fudkys tkus okys inkFkZ tSls gSykstu ¼X½] OH,CN _.kkRed vkos'k
dks QSykrs gS] blfy, dkcksZfDtysV ,suk;u dks T;knk fLFkj djrk gS] ftlds
ifj.kkeLo:i vEyh; pfj= esa o`f) gksrh gS

X  C Cl — C.COOH Cl — C — COOH CH .COOH3
——

O

O — —

— —

H Cl

ClH

bysDVª‚u dks vyx Dyksjks,lsfVd vEy VªkbZDyksjks,lsfVd vEy ,lsfVd vEy
djus okyk lewg K

a
 =136×10-5 K

a
 =23000×10-5 1.75×10-5
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nwljh rjQ bysDVªku eqDr vk;u dks vfLFkj dj nsrk gS vkSj bl çdkj
vEyh; pfj= ?kV tkrh gS tSls]

G  C CH .CH .C.COOH3 2
——

O

O —
—

H

H

bysDVª‚u eqDr djus okyk lewg C;wfVªd vEy k
a
¾ 1-5 × 10-5

eksuksdkcksZfDtfyd vEy dk ,d v.kq ftlesa (i) ,d dkcksZfDty lewg rFkk ¼ii½ ,d
,fYdy lewg gksrk gSA bl çdkj blds jklk;fud xq.k bu nks lewgksa ds dkj.k gSaA
lkekU; :i ls jklk;fud vfHkfØ;kvksa ij bu nks 'kh"kksaZ ds varxZr vyx ls ppkZ
dh tk ldrh gSA

dkcksZfDly lewg ¼—COOH½ ds dkj.k gksus okyh vfHkfØ;kvksa dks bl çdkj
vkxs c<+k;k tk ldrk gS %

¼i½ çksV‚u (H) ls tqM+h vfHkfØ;k,¡

¼ii½ gkbMª‚fDly lewg ls tqM+h vfHkfØ;k,¡ (-OH)

¼iii) dkcksZfuy lewg dh vfHkfØ;k,¡ (> C ==O)

¼iv½ laiw.kZ :i ls dkcksZfDly lewg ls tqM+h vfHkfØ;k,¡

¼v½ vEyksa ds yo.kksa ls ;qä vfHkfØ;k,¡A

(i)  & vU; vEyksa dh rjg dkcksZfDtfyd vEy Hkh
vk;u dk mi;ksx çksVksu vkSj vEy vk;uksa esa djrs gSa] gkykafd vdkcZfud
vEyksa dh rqyuk esa vk;u dh ek=k de gksrh gSA

+
RCOOH RCO O H

blfy, ;s etcwr fo|qr èkukRed èkkrq,¡] èkkrq vkDlkbM] dkcksZusV] {kkj]
veksfu;k vkfn ds lkFk feydj yo.kksa dk fuekZ.k djrs gSaA

2RCOOH + Zn        (RCOO)
2
Zn + H

2

2RCOOH + ZnO        (RCOO)
2
Zn + H

2
O

2RCOOH + Na
2
CO

3
        2RCOONa + H

2
O + CO

2

RCOOH+ NaOH        RCOONa + H
2
O

RCOOH+ NH
3
        RCOONH

4
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(ii)

¼a½  olk vEy ,YdksgkWy ds lkFk vfHkfØ;k djrs gSa
tSls ,LVj ls ysdj futZy ftad DyksjkbM ;k lkUær lY¶;wfjd vEy
curk gSA

+H
2

Acid Alcohol Ester
R.COOH + HO.R R.COOR H O 

vEy ,YdksgkWy ,LVj

+H
3 2 5 3 2 5 2CH COOH + HOC H CH CO.OC H H O

,flfVd vEy bFkkby ,YdksgkWy bZFkkby ,lhVsV

+H
3 6 5 2 3 2 6 5CH COOH + C H CH OH CH .COOCH C H

,flfVd vEy csUtkby ,YdksgkWy csUtkby ,flVsV

 buxksYM ds vuqlkj ,fly&v‚fDltu dk fo[kaMu vEy
ds ekè;e ls LVsfjfQds'ku mRçsfjr fd;k tkrk gSA

¼b½  & ,YdksgkWy
dh rjg] olk vEy Hkh Q‚LQksjl gSykbM~l ;k fFk;ksukby DyksjkbM ds
lkFk vEy gSykbM~l cukus ds fy, vfHkfØ;k djrs gSaA

3 3 3
Acid Acid chloride

3R.COOH + PCl 3RCOCl + H PO
   vEy vEy DyksjkbM

3 5 3 3
Acetic acid Acetyl chloride

CH .COOH + PCl CH .COCl + POCl + HCl

,flfVd vEy ,flVkby DyksjkbM

2 5 2 2 5 2
Thionyl chloridePropionic acid Propionyl chloride

C H .COOH + SOCl C H COCl + SO + HCl

çksfi;ksfud vEy Fkkb;ksukby DyksjkbM çksfi;ksukby DyksjkbM

¼c½   & olk vEy dks tc fMgkbMªsfVax ,tsaV
¼tSls Q‚LQksjl isUV‚DlkbM ;k ,flfVd ,UgkbMªkbM½ dh mifLFkfr esa
xeZ fd;k tkrk gS ;k tc muds lksfM;e yo.k dks ,flfVy DyksjkbM
ds lkFk xeZ fd;k tkrk gS rks ,flM ,ugkbMªkbM mRiUu gksrk gSA

2 5P O
2

Acid Acid anhydride
R.COOH + HO.OC.R R.CO.O.OC.R + H O
vEy

2 5P O
3 3 3 3 2CH COOH + HOOCCH CH CO.O.CO.CH + H O

,flfVd vEy ,flfVd ,ugkbMªkby

3 3 3 3
Sod. acetate Acetyl chloride Acetic anhydride

CH COONa + Cl.CO.CH CH .CO.O.CO.CH + NaCl
lksfM- ,flVsV ,flfVy DyksjkbM ,flfVd ,ugkbMªkbM
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¼iii½ & vuqukn ds dkj.k dkcZu vkWDlhtu dk
nksgjk caèk (> C==O) esa dqN ,dy caèku laçrhd gksrk gS vkSj bldh caèk dh
yackbZ 'kq) C==O nksgjs caèku ls vfèkd gksrh gSA blh rjg C-OH caèk esa dqN
f}caèk çof̀r ds gksrs gS vkSj bldh caèk dh yackbZ 'kq) C-OH caèk dh yackbZ de
gksrh gSA fQj Hkh bysDVªkWu foorZu ij vkèkkfjr çs{k.k ;g n'kkZrs gSa fd dkcZu
vkSj nks vkWDlhtu ijek.kqvksa ds chp caèk dh yackbZ leku gksrh gS vkSj bldk
eku ,dy ca/k vkSj f}ca/k C==O  caèk ds eè; gksrk gSA bl çdkj ge ns[krs
gSa fd dkcksZfDtfyd vEy esa dkcksZfuy lewg dh vfHkfØ;k,a ugha gksrh gSaA

fQj Hkh dkcksZfuy lewg dks nkc esa gkbMªkstu }kjk feFkkbfyu lewg ¼&CH
2
&½

rd vip;u dj fn;k tkrk gSA fupys lnL; mPp lnL;ksa dh rqyuk esa
vip;u ds çfr vfèkd çfrjksèkh gksrs gSa] ftlls çkFkfed ,YdksgkWy vklkuh
ls mRiUu gksrs gSaA

4LiAlH
2R.COOH R.CH OH

4LiAlH
3 2 3 2

Propionic acid Propyl alcohol
CH CH COOH CH CH .COOH

çksikb;ksfud vEy çksikby ,YdksgkWy ¼1° ,YdksgkWy½

mPp dkcksZfDtfyd vEy tSls ,YdksgkWy esa dkWij&Øksfe;e v‚DlkbM dh
mifLFkfr esa gkbMªkstu }kjk ykWfjd vEy] ykWjkby ,YdksgkWy ls lksfM;e
y‚jkby lYQsV tSls viektZd rS;kj djus ds fy, fd;k tkrk gSA

11 23 2 11 23 2 2C H .COOH + 2H C H CH OH + H O

ykSfjd vEy ykSjkby ,YdksgkWy

fudsy ;k lkafær gkbfMª;ksfMd vEy }kjk gkbMªkstu rFkk can ufydk esa 200
fMxzh lsfYl;l ds Q‚LQksjl dh ,d NksVh lh ek=k ls iSjkfQu dh mifLFkfr
esa yach vofèk rd vip;u gksrh gSA

Ni
2 3 2

Acid
R.COOH + 3H R.CH + 2H O

vEy  ikjkfQu

(iv)

(Schmidt’s Reaction)  & dkcksZfDtfyd
vEy 50&55 fMxzh lsfYl;l ij gkbMªktksbd vEy ds }kjk çkFkfed ,ehuksa
dk mRiknu djrk gSA ukbVªkstu ds Øfed fodkl ls ,d çcy vfHkfØ;k
vkjaHk gksrh gS vkSj tc mlds ifj.kkeLo:i ty çkFkfed ,ekbu ls xeZ gksrk
gS rc dkcZu MkbvkDlkbM ds mRØkafr ls ,d çcy vfHkfØ;k gksrh gS]

2 4H SO
3 2 2 2R.COOH + HN R.NH + N + CO

gkbMªktksbd vEy çkjafHkd ,ekbu
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(v)

(a) 

1- (By Decarboxylation) & tc ,d olh; vEy ds
futZy lksfM;e yo.k dks lksMk ykbe ds lkFk xeZ fd;k tkrk gS rks ,Ydsu dk
mRiknu gksrk gSA

2 3R.COONa + NaOH R.H + Na CO

bl fMdkcksZfDtys'ku dh fØ;kfofèk vfuf'pr gksrs gq, bls S
E
1 esa ekuk

x;k gSA

eqä ,flM ds fMdkcksZtkbys'ku ds :i esa çfrfufèkRo fd;k x;k gS tks
fd uhps of.kZr gSA

bysDVª‚u okil ysus okyk lewg MhdkcksZfDlys'ku ds i{k esa gSA

2- (By Kolbe's Reaction) & lksfM;e ;k QSVh
,flM ds iksVSf'k;e ued ds lkafær tyh; ?kksy ds bysDVªksfyfll ls iSjkfQu dh
mRifŸk gksrh gSA

– +R.COONa R.COO + Na

,uksM ij

– –
22RCOO R.R + 2CO + 2e

dSFkksM ij

+ –2Na + 2e 2Na

2 22Na + 2H O 2NaOH + H

(b) tc ,d olh; vEy ds
dSfY'k;e yo.k dks –<+rk ls xeZ fd;k tkrk gS rks ;g dhVksu çkIr gksrk gS ijarq
;fn bls dSfYl;e ds lkFk xeZ fd;k tk, rks ,fYMgkbM çkIr gksrk gSA

dSfY'k;e ,lhVsV ,lhVksu

3 2 2 3 3
Cal. formateCal. acetate Acetaldehyde

(CH COO) Ca + (HCOO) Ca 2CH CHO + 2CaCO
dSfYl- ,flVsV dSfYl- QksjesV ,lsVyfMgkbM

dSyfl;e Q‚esZV dks tc xeZ fd;k tkrk gS rks Q‚esZYMgkbM curk gSA
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csfj;e] eSaXuht vkSj Fkksfj;e yo.kksa ds olh; vEy ls dhVksUl dh vPNh
mRifŸk gksrh gS] ;fn vk;ju yo.k dks ik;jksykbfll çfØ;k }kjk
vfHkfØ;k djkbZ tk; rks lefefr dhVksUl dh vPNh mRifŸk gksrh gSA

¼c½  (Hunsdiecker’s)

& tc dkcZu VsVªkDyksjkbM esa ,d dkcksZfDtfyd vEy ds flYoj yo.k dks Dyksjhu
;k czksfeu ls xje fd;k tkrk gS] rc ,Ydkby gSykbM curk gSA

2 2R.COO.Ag + Br RBr + CO + AgBr

3 2 3 2
Silver acetate

CH COOAg + Br CH Br + CO + AgBr

flYoj ,flVsV

¼d½ tc eksuksdkcksZfDtfyd vEy ds veksfu;e yo.kksa dks xeZ fd;k tkrk gS rks vEy
,ekbM dk fuekZ.k gksrk gSA

4 2 2
Acid amide

R.COONH R.CONH + H O

3 4 3 2 2CH .COONH CH CONH + H O
veksfu;e ,flVsV ,DVekbM

¼e½ tc dSfY'k;e yo.k dks dSfY'k;e ,lhVsV ls xeZ fd;k tkrk gS rks esFkkby
dhVksu curk gS ftls vEyh—r iksVSf'k;e MkbØksesV ds }kjk vkDlh—r fd;k tkrk
gS rks ,d dkcZu ijek.kq de dkcZu gksrk gSA

2 2 3 2 2 3 3(R.CH COO) Ca + (CH COO) Ca 2R.CH COCH + 2CaCO

2 2 7 2 4

3O
2 3 3K Cr O /H SO

R.CH COCH R.COOH + CH COOH

;g fofèk vEy Ükà[kyk dks vkxs c<+us ds fy, dkQh mi;ksxh gSA bl fofèk ls
le vad okys vEy dks fo"ke vad okys vEy esa LFkkukarfjr fd;k tk ldrk gSA

1- & dkcksZfDtfyd vEy ds lkFk Dyksjhu ;k czksehu Fe, P, I,

vkfn dh mifLFkfr esa lw;Z dh jkS'kuh esa ;k mckyus ij izfrfØ;kLo:i vEy
ds&gkbMªkstu ijek.kq çfrLFkkfir gks tkrs gSA

2 2Cl /P Cl /P
3 2 3 3 2– HCl – HCl

CH .CH .COOH CH .CHCl.COOH CH C(Cl ).COOH
 

 
izksfi;ksfud Dyksjksizksfi;ksfud Mk;Dyksjksizksfi;ksfud
vEy vEy vEy

&vkSj &gSyksftusVsM vEy ijks{k fofèk (Indirect Method) ls rS;kj fd;s
tkrs A &gSyksftusVsM vEy dk mi;ksx gkbMª‚Dlh] lkbuks vkSj ,ehuks vEy
cukus esa fd;k tkrk gS vkSj bu ij {kkj] lkbukbM vkSj veksfu;k ds çHkko
ls vfHkfØ;k gksrh gSA

2- Q‚feZd ,flM dks NksM+dj lHkh olh; vEy v‚Dlhdj.k ds
çfr vR;ar çfrjksèkh gksrs gSaA fQj Hkh izcy v‚Dlhdj.k dkjd ds lkFk yacs
le; rd xeZ gksus ls dkcZu Mkbv‚DlkbM vkSj ikuh v‚Dlhdj.k ds :i esa
nsrk gSA
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gYds v‚Dlhdj.k dkjdksa ¼tSls] 3 % H
2
O

2
½ ds lkFk os &gkbMª‚Dlh ,flM

ds v‚Dlhdj.k gksrs gSaA

2 2

O
3 2 2 3 2H O

CH .CH .CH .COOH CH .CHOH.CH .COOH
  



C;wfVd vEy &gkbMªksDlhC;wfVd vEy

1- dkcksZfDlfyd vEy uhys fyVel dks yky dj nsrk gSA

2- dkcksZfDlfyd vEy dks ,YdksgkWy vkSj lkUnz H
2
SO

4
 ds lkFk xeZ djus ij

,LVj dh lqxUèk mRiUu gksrh gSA

3- vEy dk tyh; vFkok ,YdksgkWyh foy;u NaHCO
3
 ds lkFk CO

2
 xSl

mRiUu djrk gSA

HCOOH

Ük̀a[kyk dk igyk lewg QkfeZd vEy eèkqefD[k;ksa] rrS;k@cjksaZ] yky phafV;ksa vkSj
fLVafxax usVYl] ikbu usVYl vkSj Qyksa ds Mad ls gksrk gSA [kwu] ilhuk] is'kkc] vkSj
bfYy;ksa esa Hkh ik;k tkrk gSA ;g igyh ckj yky phafV;ksa ds vklou }kjk 1670 esa
çkIr fd;k x;k Fkk vkSj blfy, ;g uke ¼ySfVu% phafV;ksa ls lacafèkr :iHksn½ FkkA

fuEufyf[kr lkekU; fofèk;ksa ds vfrfjä bl fofèk;ksa ls Hkh rS;kj fd;k tk ldrk
gSA

1- ç;ksx'kkyk esa ;g 100 ls 110 fMxzh lsfYl;l ij
fXylj‚y vkSj vkWDtsfyd vEy dks xeZ djds lcls lqfoèkktud <ax ls rS;kj
fd;k x;k gSA fXyljhu eksuksv‚DtsysV dk xBu igys fd;k x;k] fXyljhu
eksuksQksfeZu vkSj dkcZu Mkbv‚DlkbM esa vi?kfVr gks tkuk tc dkcZu
Mkbv‚DlkbM dk fodkl lekIr gks tkrk gS] rks vfèkd fØLVyh; v‚Dtsfyd
vEy (COOH)

2
.2H

2
O ikuh esa feyk;k tkrk gS] tgk¡ ls eksuksQksfeZu vEy dks

gkbMªksykbTM gksdj fXylj‚y cukrs gSa] tks rktk v‚Dtsfyd vEy ls
vfHkfØ;k djrk gSA

tyghu QkWfeZd vEy izHkkth vklou }kjk çkIr
ugha fd;k tk ldrk gS] pw¡fd QkfeZd vEy dk DoFkukad ¼100-5 fMxzh
lsfYl;l ½ ikuh ds rkieku ds cjkcj gksrk gSA

blfy, çkIr QkWfeZd vEy dk tyh; foy;u igyh ckj lhlk dkcksZusV ls
ckgj fudky fn;k tkrk gSA ml le; bl feJ.k dks ladsanz.k esa Nkuus rFkk
BaMk djus ls os lhls fufeZr fØLVy cu tkrs gSaA fØLVy ty la?kfu= dh
vanj Vîwc esa Hkjs gq, gksrs gSa] bldk ,d fljk gkbMªkstu lYQkbM tsujsVj
rFkk nwljk dSfY'k;e DyksjkbM Vîwc ls lqjf{kr] cqpuj ¶ykLd ls tqM+k gksrk
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gSA gkbMªkstu lYQkbM dks vanj dh Vîwc esa ls gksdj tkus fn;k tkrk gS
tcfd Hkki vius ckgjh tSdsV ds ekè;e ls xqtjrh gSA

2 2(HCOO) Pb + H S 2HCOOH + PbS
lhlk QkesZV Q‚feZd vEy

cqpuj ¶ykLd (Buchner Flask) esa tyghu QkWfeZd vEy bdëk gksrk gS-pwafd
;g FkksM+k gkbMªkstu lYQkbM ls nwf"kr gS] ;g fdlh lw[kh lhlk okys Q‚esZV
ij iquvkZlqr gksrk gSA

lksfM;e QkWfeZd vkSj lksfM;e gkbMªkstu lYQsV ds tyghu QkWfeZd vEy dks
,d feJ.k ds }kjk Hkh çkIr fd;k tk ldrk gSA

4 2 4HCOONa + NaHSO HCOOH + Na SO

2-  QkWfeZd vEy dk fuekZ.k ok;qeaMyh; nkc esa 200 fMxzh
lsfYl;l ij 6&10 vkVksDyso esa lksfM;e gkbMª‚DlkbM vkSj dkcZu
eksuksvkDlkbM dks xeZ fd;k tkrk gSA lksfM;e QkesZV dh ek=kRed mRiUu
gksrh gS ftlls 'kq) QkWfeZd vEy lksfM;e gkbMªkstu lYQsV ;k iryk
lY¶;wfjd vEy ds vdZ }kjk çkIr fd;k tkrk gS-

200°C
6–10 Atm.

NaOH + CO HCOO.Na

2 4 2 42HCOONa + H SO 2HCOOH + Na SO

;g ,d csjax] rh[ks xaèk okyk rjy gS] ftldk 8-4 fMxzh lsfYl;l
ij xyukad vkSj 100-5 fMxzh lsfYl;l ij DoFkukad gSA ;g ikuh] 'kjkc vkSj bZFkj
ds lkFk feJ.k ;ksX; gSA ;g çcy la{kkjd gksrk gS rFkk Ropk ij QQksys dk dkj.k
curk gSA ;g ikuh ds lkFk ,d fLFkjDokFkh (Azeotropic) feJ.k ¼b.p. 107-1 fMxzh
lsfYl;l½ cukrk gS ¼22-5% ikuh] 77-5% QkfeZd vEy½

^uS'k* (Nash) ¼1957½ us crk;k fd ;g gkbMªkstu ca/kksa ls tqM+s tyh; ?kksy esa
Mkbej ;k f}r; ds :i esa ekStwn gS vkSj blfy, bldk DoFkukad Hkh vfèkd gSA

QkWfeZd vEy vU; lHkh ltkrh; Ük̀a[kyk ds vEy lewgksa ls
etcwr gSA ;g vU; olh; vEyksa ls bl rF; ls fHkUu gS fd dkcksZfDty ;kSfxd ds
vykok ,fYMgkbM dk ,d lewg Hkh gSA vr% ;g nksuksa dk gh O;ogkj ,d vEy vkSj
,fYMgkbM tSlk gksrk gSA

Q‚feZd vEy dkcksZfDly lewg ,fYMgkbM lewg
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1- CHO vU; ,fYMgkbM QkWfeZd ,flM dh rjg
vip;u djus okys vfHkdeZd ds :i esa O;ogkj djrk gSA ;g
veksfudy flYoj ukbVªsV] Qsfyax ds feJ.k vkSj ejD;wfjd DyksjkbM
dks vip;u dj nsrk gSA

– 2 – –2
3 2 2

RedFehling's solution (Blue)

HCOO + 2Cu + 5OH CO + 3H O + Cu O
Qsfyax dk feJ.k ¼uhyk½ yky

– + – –2
3 2

Amm. silver nitrate

HCOO + 2Ag + 3OH CO + 2H O + 2Ag

veksfudy flYoj ukbVªsV

2 2 2 2
Mercuric chloride Mercurous chloride

HCOOH + 2HgCl Hg Cl + CO + 2HCl

ejD;qfjd DyksjkbM ejD;wjl DyksjkbM

2 2 2
(Grey)

HCOOH + Hg Cl 2Hg + CO + 2HCl

¼Hkwjk½

;g vEyh—r iksVsf'k;e ijeSaXusV ds foy;u dks jaxghu Hkh djrk gSA

4 2 4 2 4 4 22KMnO + 3H SO + 5HCOOH K SO + 2MnSO + 5CO

2- tc lkanz lY¶;wfjd ,flM Q‚feZd ,flM ds lkFk xje
dj ds bls dkcZu eksuksv‚DlkbM nsus ds fy, futZfyr fd;k tkrk gSA

2 4H SO
2HCOOH CO + H Olkna  z

3- tc 160 fMxzh lsfYl;l ds nkc ij xeZ fd;k tkrk gS] rks
QkfeZd ,flM dkcZu Mkbv‚DlkbM vkSj gkbMªkstu esa fo?kfVr gksrk gSA

2 2HCOOH CO + H

4-  Q‚feZd ,flM ,YdksgkWy ds lkFk ,LVj cukrk gSA ;g
Lo;a ,d ,flM mRçsjd ds :i esa dk;Z djrk gSA

2 5 2 5 2
Ethyl formate

HCOOH + C H OH H.COOC H + H O

,fFky Q‚esZV

5-  & PCl
5
 ds lkFk

Q‚feZd ,flM vfLFkj Q‚ekZby DyksjkbM cukus ds fy, vfHkfØ;k djrk
gS tks HCl vkSj CO esa fo?kfVr gksrk gS

5 3HCOOH + PCl HCOCl + POCl + HCl

Q‚eZy DyksjkbM

HCOCl HCl + CO

6-  & QkfeZd ,flM ds yo.k dks
Q‚esZV~l ds :i esa tkuk tkrk gSA lhlk vkSj pkanh ds vykok] vU; ikuh
esa ?kqyu'khy gSaA xeZ gksus ij] os vyx rjg ls O;ogkj djrs gSa %



dkcksZfDtfyd vEy
vkSj bZFkj

Lo&vfèkxe 157

ikB~; lkexzh

¼i½ lksfM;e ;k iksVsf'k;e Q‚esZV] tc bls yxHkx 360° rd xeZ
fd;k tkrk gS] rks gkbMªkstu vkSj {kkj èkkrq v‚DlkysV esa fo?kfVr
gksrs gS

¼ii½ lksfM;e Q‚esZV] tc lkanz lY¶;wfjd ,flM ds lkFk xje fd;k
tkrk gS] rks dkcZu eksuksv‚DlkbM dks cgqr 'kq) :i esa nsrk gSA

2 4 2 4 22HCOONa + H SO Na SO + 2H O + 2CO

¼iii½ lksMk pwus ds lkFk xeZ gksus ij lksfM;e ;k iksVsf'k;e Q‚esZV
gkbMªkstu fodflr djrk gS

2 2 3HCOONa + NaOH H + Na CO

¼iv½ veksfu;e Q‚esZV xeZ djus ij] ;g Q‚ekZekbM esa fo?kfVr gks
tkrk gSA

4 2 2HCOONH H.CO.NH + H O

¼v½ dSfY'k;e vkSj ftad QkWesZV xeZ gksus ij Q‚eZykMsgkbM dk fuekZ.k
djrs gSaA

2 3(HCOO) Ca HCHO + CaCO

bldk ç;ksx fuEu :iksa esa fd;k tkrk gS%
(i) diM+k m|ksx esa jaxcaèkd rS;kj djus ds fy,A

(ii) ,d ,aVhlsfIVd ds :i esa vkSj Qyksa ds laj{k.k esaA

(iii) VSfuax esa [kky ls pwuk fudkyus ds fy,A

(iv) jcj ysVsDl dks tekus esa

(v) xfB;k ds mipkj esaA

(vi) [kehj dh of̀) ds fy, mÙkstd ds :i esaA

(vii) fudsy ds :i esa rsyksa ds gkbMªkstuhdj.k esa mRçsjd ds :i esaA

(viii) IykfLVd] o‚VjçwfQax ;kSfxdksa] nokvksa vkfn ds fuekZ.k esaA

(ix) èkkrqvksa ds mfpr fu{ksi ds fy, fo|qr ysiu esaA

(i) ;g Vksysu ds vfHkdeZd (Tollen's Reagent)] Qsgfyax ds foy;u (Fehling's
Solution) vkSj ejD;wfjd DyksjkbM dks vip;u djrk gSA ¼vU; olh; vEy
ls fHkUu½A

(ii) ,d rktk Qsfjd DyksjkbM ?kksy dks vEy ;k mlds yo.k ds mnklhu
foy;u esa Mkyus ij yky jax vkrk gS tks xeZ djus ij Hkwjs vo{ksi esa cny
tkrk gSA ¼c.f. ,flfVd vEy½A
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(iii) lksfM;e ckb lYQkbV ds lkFk QkWfeZd ,flM ds ?kksy dks xeZ djus vkSj
mlesa lksfM;e ukbVªksizqlkbM dh dqN cw¡nsa feykus ij gjs jax vkrk gS
¼,flfVd vEy½A

(CH
3
,COOH)

fljds ds :i esa bls cgqr çkphu dky ls tkuk tkrk gSA eqDr :i esa ;g dbZ Qyksa
ds jl esa gksrk gS] tks fd.ou gksrs x;s gSaA ;g fljdk dk eq[; ?kVd gS ¼ySVhu%
,lsVe fljdk½A la;qä voLFkk esa yo.k ;k ,LVj ds :i esa tSfod rjy inkFkZ vkSj
ikSèkksa ds vdZ esa ;g ekStwn gksrk gSA fXylj‚y ds lkFk ;g ØksVkWu rsy esa ik;k tkrk
gSA

,flfVd vEy fdlh Hkh igys crk, x, lkekU; rjhdksa ls rS;kj fd;k tk ldrk
gSA gkykafd] vkS|ksfxd iSekus ij ;g fuEufyf[kr rjhdksa ls rS;kj dh tkrh gS:

1- : ydM+h ds 'kq"d vklou }kjk çkIr ikbjksfyfXu;l
vEy esa feFkkby ,YdksgkWy ds vykok 10% ,flfVd vEy, ¼2&4%½ ,lhVksu,

vkSj ¼0-5%½ ikuh gksrk gSA tc ,flfVd vEy dks dSfYl;e ,flVsV ds :i
esa j[kk tkrk gS vkSj vU; vfLFkj ?kVd mckys tkrs gSa rks ok"i xeZ pwus ds
ekè;e ls Qwy tkrs gSaA dSfY'k;e ,lhVsV ls fØLVyh—r gksrk gS mijksä
feJ.k vkSj dsafær dh x.kuk dh xbZ jkf'k ds lkFk vklqr lY¶;wfjd vEy]
,flfVd vEy dk ,d iryk feJ.k ¼10 ls 15%½ çkIr gksrk gSA

ruq vEy lksfM;e dkcksZusV vkSj lksfM;e ,lhVsV ¼CH
3
COONa.3H

2
O½ ds

lkFk fØLVyh—r gksrk gSA futZy yo.k çkIr djus ds fy, fØLVyksa dks xeZ
fd;k tkrk gS ftls lkafær lY¶;wfjd vEy dh ek=k esa vklqr fd;k tkrk
gSA rc izfr'kr 'kq) vEy ftls  dgrs gSa] izkIr
gksrk gSA

ikbjksfyfXu;l vEy ls ,flfVd vEy çkIr djus dh ,d oSdfYid fofèk
vkblksçksikby bZFkj ¼69 fMxzh lsfYl;l DoFkukad½ ds lkFk ,lsfVd vEy dks
fudkyus dh gSA vkaf'kd vklou ,flfVd vEy ¼118 fMxzh lsfYl;l
DoFkukad½ ds fy, bZFkj ijr ds vèkhu çkIr fd;k tkrk gSA

2- : vfèkdka'k ,flfVd vEy vktdy ,flfVyhu ls curs gSA
,flfVyhu dks 60 fMxzh lsfYl;l ij 42% lY¶;wfjd ,flM ds lkFk
vfHkfØ;k fd;k tkrk gS vkSj 1% eD;Zwfjd lYQsV ¼mRçsjd½ ds :Ik esa
bLrseky fd;k tkrk gS ftlls ,flVsfYMgkbM çkIr gksrk gSA

2 4
2 3

41%

H SO
HC CH H O CH CHO

HgSO
  

fQj ,flVsfYMgkbM dks eSaxuht ,lhVsV ds yxHkx 70 fMxzh lsfYl;l nkc
ij gok ds lkFk fefJr ok"Ik ds ekè;e ls ,flfVd ,flM esa vkWDlh—r fd;k
tkrk gSA QyLo:Ik fufeZr mR—"V dksfV dk ¼80% ls vfèkd½ vkSj vEy
yxHkx 97% 'kq) gksrk gSA
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O
3 3CH CHO CH COOH

4- : ,flfVd vEy Hkh isVªksfy;e ls çkIr C;wVsu dh ok;q&v‚Dlhdj.k
}kjk fufeZr gksrk gSA dksckYV ,lhVsV dk mi;ksx 200 fMxzh lsfYl;l ij gok
ds v‚Dlhdj.k ds fy, mRçsjd ds :i esa fd;k tkrk gSa

3 2(CH COO) Co
3 2 2 3 3 2

( )
CH .CH .CH .CH + 5O 2.CH COOH + H O

gok ls

lkèkkj.k rkieku ij] ,flfVd ,flM ,d jaxghu] la{kkjd rjy gS
tks ,d rst fljdk ds xaèk ds leku vkSj [kêk Lokn nsrk gS] ysfdu ;g 16-5 fMxzh
lsfYl;l ls uhps ,d cQhZys æO; ds :i esa te tkrk gS] ftls Xysf'k;y ,flfVd
,flM dk uke fn;k x;k gSA ;g ikuh] ,YdksgkWy vkSj bZFkj ds lkFk gj rjg ls
foys;'khy gSA ;g 118 fMxzh lsfYl;l ij mcyrk gS vkSj bldk fof'k"V xq#Ro 1-
08] 0 fMxzh lsfYl;l ij gksrk gSA ;g ikuh] ,YdksgkWy vkSj bZFkj ds lkFk gj rjg
ls foys;'khy gSA lac) ds dkj.k ;g ean jgrk gSA ;g QkLQksjl] lYQj] vk;ksMhu
vkSj dbZ dkcZfud ;kSfxdksa ds fy, vPNk foyk;d gSA

blesa igys crk, x;s eksuksdkcksZfDtfyd vEy dh lHkh lkekU;
vfHkfØ;k nh xbZ gSA

bldk mi;ksx fuEufyf[kr :iksa esa fd;k tkrk gS&
¼i½ fofHkUu jatd] b= vkSj js;ku ds fuekZ.k esaA

¼ii½ ysVsDl ls jcM+ vkSj nwèk ls dsflu cukus esa ,d lgk;d ds :i esaA

¼iii½ fljdk ds :i esa ,oa vpkj ds cukus esa mi;ksx gksrk gSA

¼iv½ ,Y;wehfu;e vkSj Øksfe;e ,slhVsV dk jaxcaèkd ds :i esaA

¼v½ ew=oèkZd ds :i esa {kkj ,lhVsV dksa] ÝSDpj vkSj tyu ds fy, ,lhVsV dks vkSj
fljnnZ ds fy, mik; ds :i esa QsuklsfVu dk mi;ksx fd;k tkrk gSA

(vi½ vToyu'khy fluseSVksxzkfQd fQYeksa vkSj ,lhVksu] ,flfVd vugkbMªkbM
vkfn tSls jlk;uksa ds fuekZ.k esaA

¼vii½ lQsn yhM ds :i esa vkSj ewy rkack ,lhVsV isaV ds fy,A

¼viii½ yhM VsVªk&,lhVsV dk vPNs v‚Dlhdj.k dkjd ds :i esaA

¼ix½ diM+s ds tyjksèkh rFkk ewY;oku ,aVhlsfIVd ,oa dlSys ds :i esa ,syqfefu;e
,lhVsV dk mi;ksx gksrk gSaA
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¼i½ tc ,fFky ,YdksgkWy vkSj lkanz lY¶;wfjd ,flM dks xje fd;k tkrk gS rks
,fFky ,lhVsV dh ÝwVh xaèk çkIr gksrh gSA ¼QkfeZd ,flM ls fHkUu½

¼ii½ lksfM;e gkbMª‚DlkbM ds lkFk vEy dks FkksM+k lk fuf"Ø; djds vkSj lw[kus
ds fy, okf"ir djsaxsA FkksM+k vklsZfud v‚DlkbM Mkydj vkSj fQj ls xeZ
djus ij ,d vR;ar eknd xaèk dSdksMkby v‚DlkbM [¼CH3-As-CH

3
½
2
O]

dk mRiknu gksrk gSA ¼QkfeZd vEy ls fHkUu½

¼iii½ bldk fuf"Ø; foy;u] fuf"Ø; Qsfjd DyksjkbM ds lkFk yky jax nsrk gSA

dbZ mPp olk vEy ç—fr esa gksrs gSa tSls ekse esa mPp ,YdksgYl vkSj olk vkSj rsyksa
esa fXyljkbM gksrs gSaA lcls egRoiw.kZ ikYeSfVd ¼C

15
H

31
.COOH½ vkSj LVsfjd

¼C
17

H
35

.COOH½ Vsyks ds gkbMªksfyfll }kjk mRikfnr vEy- y‚fjd vEy
¼C

11
H

23
COOH½ ukfj;y vkSj rkM+ —f=e rsy ds mRikn gSA ;s vEy lkcqu m|ksx

ds xkS.k mRikn ds :i esa çkIr fd;s tkrs gSaA

vlarÌr eksuksdkcksZfDtfyd vEy ,YdsUl ds O;qRiUu gSa tks dkcksZfDly lewg }kjk
gkbMªkstu ijek.kq ds çfrLFkkiu ls çkIr gksrs gSaA muds ikl lkekU; lw=
CnH2n–1COOH gSA os vke rkSj ij muds vke ukeksa ls tkuk tkrk gS IUPAC

ç.kkyh ds vuqlkj mudk ukedj.k dkcksZfDly lewg dh lcls yach dkcZu Ükà[kyk
vkSj bl nksgjs caèku dks ewyHkwr Ük`a[kyk ds :i esa fy;k tkrk gSA dkcZu ijek.kqvksa
dh lkis{k fLFkfr dk ladsr la[;kvksa }kjk gksrk gS ;Fkk]  

5 4 3 2 1

3 2CH CH==CH.C H — COOH

dks isaV&3&,uksbd vEy dgk tkrk gSA

bl Ük̀a[kyk ds dqN egRoiw.kZ lewg bl çdkj gSa %

IUPAC

CH
2
 = CH — COOH ,sfØfyd vEy çksi &2 ,uksbd vEy

CH
3
.CH = CH.COOH ØksVksfud vEy cwV] 2&,uksbd vEy

CH
3
(CH

2
).CH = CH(CH

2
).COOH vksysbd vEy v‚DVkMsd&9&,uksbd vEy

prop enoic (CH
2
==CH—COOH)

,sfØfyd vEy dkcksZDlhfFkyhu gS vkSj ;g Ükà[kyk dk lcls ljy lewg gSA bldk
uke blh ,fYMgkbM&,Øksfyu ls çkIr gksrk gSA

,fØfyd vEy fuEufyf[kr rjhdksa ls rS;kj fd;k tkrk gS %
¼i½ veksfu;kdy flYoj ukbVªsV ds lkFk ,Øksfyu ds v‚Dlhdj.k }kjk-

3

Amm.
2 2AgNO

CH ==CH—CHO + O CH == CH—COOH

,Øksfyu ,fØfyd vEy
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¼ii½ f}&caèk dh laj{k.k ds ckn ,ykby ,YdksgkWy ds v‚Dlhdj.k }kjk-

,ykby ,YdksgkWy ,fØfyd vEy

¼iii½ ,YdksgkWfyd iksVk'k ds lkFk &czkseksçksfi;ksfud vEy dks xeZ djds vkSj
iksVsf'k;e yo.k ds ruq vEy dks vfHkfØ;k djk;k tkrk gSaA

2 2 2 2
-Bromopropionic acid Acrylic acid

BrCH .CH .COOH + KOH CH == CH.COOH + KBr + H O




 & czkseksçksiksfud vEy ,fØfyd vEy

¼iv½ tyh; dkfLVd lksMk ds lkFk &gkbMªksDlh çksfi;ksfud vEy dks xeZ fd;k
tkrk gSaA

2

NaOH
2 2 2– H O

HO—CH .CH .COOH CH == CH.COOH

 gkbMª‚Dlhç‚iksfud vEy ,fØfyd vEy

¼v½ ftad ds lkFk ,&Mkbczkseksçksiksfud vEy dks xeZ djus ls]

2 2 2CH — CH.COOH   + Zn CH == CH — COOH + ZnBr

BrBr


 

;g fuEufyf[kr rjhdksa ls fufeZr gksrk gS %
(i) ,flfVyhu] dkcZu eksuksvkDlkbM ,oa ty fufdy dkcksZfuy ¼mRizsjd½ dh

mifLFkfr esa vfHkfØ;k dj dkcZu eksuksv‚DlkbM dk fuekZ.k gksrk gSA
4Ni(CO)

2 2HC CH + CO + H O CH == CH.COOH 

(ii) uhps fn, x, rjhdksa esa ls fdlh ,d ls vfHkfØ;k dj ,fØykWukbVªkby ds
gkbMªksfyfll }kjk çkIr fd;k gS:

¼a½ 

,fFkfyu vkDlkbM ,fFkfyu lk;uksgkbfMªu ,fØykWukbVªkby

¼b½ 2
Acetylene
HC CH + HCN CH == CH.CN 

,flfVyhu foukby lkbukbM
;k ,fØyksukbVªkby

2H O
2 2CH ==CH—CN CH ==CH—COOH

,fØfyd vEy

,sØsfyd vEy ,d jaxghu rjy ¼DoFkukad 142 fMxzh lsfYl;l½ gS]
ftlesa rh[kh xaèk gksrh gSA ;g ikuh ds lkFk lHkh vuqikr esa foys;'khy gSaA ;g
foHkkftr gksdj Bksl dk :Ik ysrk gS] tks ,flfVd vEy ls vfèkd etcwr gksrk gSaA
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;g ,d ,Ydsu vkSj dkcksZfDtfyd vEy nksuksa ds xq.kksa dks çnf'kZr
djrk gS%

1-
¼i½ ;g vip;u gksus ij ;g çksiksfud vEy nsrk gS

2 5Na/C H OH
2 3 2CH == CH—COOH + 2H CH .CH .COOH

¼ii½ ;g gSykstu ls vfHkfØ;k djrk gS vkSj blds vfrfjä mRiknksa dk
fuekZ.k djrk gSA

2 2 2
Acrylic acid , -Dibromopropionic acid

CH ==CH—COOH + Br CH Br.CHBr.COOH
 


,fØfyd vEy ] &Mkbczkseksçksiksfud vEy

¼iii½ gSykstu vEy ds lkFk ;g &gsyksizksfivkWfud vEy nsrk gS ¼tks
ekdksZfudks ds fu;e ds foijhr½

2 2 2CH == CH— COOH + HBr Br.CH .CH .COOH

¼iv½ ruq iksVSf'k;e ijeSaxusV ds lkFk] ,fØfyd vEy fXyljhu vEy esa
vkDlh—r gksrk gSA tksjnkj v‚Dlhdj.k ij ;g v‚Dlkfyd vEy
cukrk gS

2 2 2
Acrylic acid Glyceric acid

CH == CH.COOH + H O + O CH OH.CHOH.COOH

,fØfyd vEy fXyljhu vEy

2-  vU; dkcksZfDtfyd vEy dh
rjg ;g yo.k] ,LVj] vEy gsfyM~l] ,ekbM vkfn dk fuekZ.k djrk gSA

;g ,LVj rS;kj djus vkSj FkeksZlsfVax jsftu ds fy, la'kksfèkr dkjd ds
:i esa mi;ksx fd;k tkrk gSA

tSlk fd uke ls irk pyrk gS] MkbdkcksZfDtfyd vEy esa nks dkcksZfDty rRo gksrs
gSaA ;s lar`Ir Hkh gks ldrs gSa vkSj vlar`Ir HkhA larÌr MkbdkcksZfDtfyd vEy esa ,d
lkekU; lw= C

n
H

2n
(COOH)

2
 gksrk gSA v‚Dlkfyd vEy (COOH)

2
 ds ekeys esa n

dk eku 'kwU; gSA

lar`Ir MkbdkcksZfDtfyd vEy dk uke
vkerkSj ij ml lzksr ds vuqlkj j[kk tkrk gS tgk¡ ls ;s çkIr gksrs gSa] mnkgj.k ds
fy, v‚Dlkfyd vEy l‚jy ds ikSèks tks vkWDtkfyl lewg ls ik;k tkrk gSA
IUPAC ç.kkyh ds vuqlkj] çR;; Mk;ksbd vEy dks ewy ,Ydsu ds uke ls tksM+k
tkrk gS

3 3CH .CH                               
Ethanedioic acid

HOOC.COOH
bFksu v‚DlSfyd vEy
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lar`Ir MkbdkcksZfDtfyd vEy dh egRoiw.kZ lwph uhps nh xbZ gS %

IUPAC

(COOH)
2

v‚DlSfyd vEy ,FksusfMvksbd vEy

CH
2
(COOH)

2
eSyksfud vEy çksisusfMvksbd vEy

(CH
2
)

2
(COOH)

2
lfDlfud vEy cqVkukfMvksbd vEy

(CH
2
)

3
(COOH)

2
XywVfjd vEy isaVkusfMvksbd vEy

(CH
2
)

4
(COOH)

2
,fMfid vEy gsDlkusfMvksbd vEy

(CH
2
)

5
(COOH)

2
fiesfyd vEy gsIVkusfMvksbd vEy

(CH
2
)

6
(COOH)

2
lqcsfjd vEy vkWDVkusfVvksbd vEy

(CH
2
)

7
(COOH)

2
vftysd vEy u‚ukusfMvksbd vEy

(CH
2
)

8
(COOH)

2
lsckfld vEy MsdkusfMvksbd vEy

çfrLFkkiuh; dh rqPN ç.kkyh dh fLFkfr esa ;wukuh v{kjksa }kjk n'kkZ;k tkrk
gS tcfd IUPAC i)fr esa la[;kvksa }kjk n'kkZ;k tkrk gS] mnkgj.k ds fy,]

& Dyksjks&*&esfFkySfMfid vEy ¼lkekU; uke½

2&Dyksjks&5&esfFkYDlu&1]6&Mk;ksbd vEy ¼IUPAC uke½

MkbdkcksZfDtfyd vEy fLFkfr leko;ork fn[kkrs gSa tSls

lfDlfud vEy esfFkyeSyksfud vEy

1- MkbgkbfMªd ,fYMgkbM] gkbMªksDlh ,fYMgkbM] gkbMªksDlh vEy] Mk;fMgkbM
vkSj ,fYMgkbfMd vEy dk ruq HNO

3
 ;k iksVsf'k;e ijeSaXusV ds lkFk

v‚Dlhdj.k }kjkA

Mk;gkbfMªd
,Ydksgy

Mk;,fYMgkbM vkDtkfyd
vEy

,fYMgkbfMd
vEy

gkbMªksDlh
,YMhgkbM

gkbMªksDlh
vEy
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2- MkbZlkbukbM ;k lk;uks vEy ds gkbMªksfyfll }kjkA

,Fkyhu Mkblk;ukbM lfDlfud vEy

lk;uks,flfVd vEy eSyksfud vEy

3- gSykstu dh fØ;k }kjk ftad ;k flYoj ds lkFk MkbdkcksZfDlfyd vEy ,LVj
dks çfrLFkkfir fd;k tkrk gS vkSj bl çdkj çkIr ,LVj dks gkbMªksykbt
fd;k tkrk gSaA

2 5 2 2 2 2 2 5
-Iodopropionic ester

C H OOC.CH .CH I + 2Ag + ICH .CH .COOC H
&vk;ksMksçksfi;u ,LVj

2

2 5

2H O– 2AgI
2 5 2 4 2 5 2 4– 2C H OH

C H .OOC.(CH ) .COOC H HOOC(CH ) .COOH 

Mk;Fkkby ,fMisV ,fMfid vEy

4- vlarÌr MkbdkcksZfDtfyd vEy dh vip;u ds }kjkA

eSfyd vEy lqlsfud vEy

5- f}&vEyksa ds vkèkkj ij iksVsf'k;e ,Ydkby ,LVj ds tyh; ?kksy ds
bysDVªksfyfll }kjk (Crum-Brown and

Walker Method

iksV- bFkkby eSyksusV

ty vi?kVu

MkbZbFkkby ,fDlusV

ty fo?kVu

lfDlfud vEy

6. pØh; dhVksu ds v‚Dlhdj.k }kjkA

lkbDyksgsDlkuu

,sfMfid vEy

7. Mk;gSyks,Ydsu ds fxzXukMZ vfHkdeZd lsA

bFkkbyhu
czksekbM

fxzukMZ
vfHkdeZd

ty vi?kVu

lfDlfud
vEy
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8. vlarÌr vEyksa ds v‚Dlhdj.k }kjkA

3HNO
3 2 7 2 7 3 2 7

Nonanoic acid

2 7

CH (CH ) CH== CH(CH ) COOH CH (CH ) COOH

HOOC.(CH ) .COOH





vkfs yd vEy

vftykbd vEy

9. lksfM;ksesyksfud ,LVj ds lkFk fØ;k vkSj mlds ckn gkbMªksfyfll ij
Mkbgsyks,Ydsu dh fØ;k }kjkA

ty vi?kVu

ty 
vi?kVu

,fMfid vEy

10. ,flVks,lsfVd ,LVj dh vfHkfØ;kvksa ls fuEufyf[kr nks laHkkouk,a gks ldrh
gSA

(i) lksfM;e ,FkksDlkbM ds ,d {kkj ds :i esa] ,fFky ,lhVsV ds nks v.kqvksa
ds la?kuu }kjk rS;kj fd;k tkrk gS] ftls vfHkfØ;k ds 

(Claisen's Condensation) dgk tkrk gSaA

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

,d xksy ry esa ¶ykLd] HkkVk ;k i'pokgh (Reflux) la?kfu= dks ,d lkFk
'kq) vkSj futZy ,Fkkby fljdk dks 10 Hkkx esa fy;k tkrk gSaA ,d Hkkx
esa de ek=k esa iw.kZ ,YdksgkWy vkSj lksfM;e rkj dks ¶ykLd esa Mkyk tkrk
gS ftlls ,d rst vfHkfØ;k 'kq: gksrh gS tks gkbMªkstu xSl eqDr djrh
gSA tc gkbMªkstu dk fudkyuk can gks tkrk gS] rks ¶ykLd ds ikuh dks
FkksM+k xeZ fd;k tkrk gSA ,d vèkZ Bksl æO;eku dks BaMk djus ij
,flVks,lsfVd dk lksfM;e yo.k gksrk gS ftlls ,LVj] lksfM;e ,FkksDlkbM
vkSj vç;qä ,fFky ,lhVsV vyx gks tkrs gSaA fljdk vEy vkSj lksfM;e
DyksjkbM ds ,d larÌr ?kksy ds lkFk tksM+k tkrk gS tks dh vEyh—r gS]
tc ,fFky ,lhVsV vkSj ,flVks,lsfVd ,LVj nksuksa ,d vyx ijr cukrs
gSa] rc fHkUukRed ij vklou ,fFky ,lhVsV ¼DoFkukad 78°C½ vkSj
,flVks,lsfVd ,LVj ¼DoFkukad 181°C½ nsrk gSA ckn esa vklou }kjk
mÙkjknZ~èk dks de ncko esa 'kq) fd;k tkrk gSA

(ii) ,fFky ,lhVks,fllsV dks ,lhVksu fofy;u es fdVsuss ds vyxko }kjk
vkS|ksfxd :i ls rS;kj fd;k tkrk gS vkSj MkbZdsVsu dks ,YdksgkWy ds
lkFk ekuk tkrk gSA

fdVhu

,sflVksu

bFkkby ,flVks,flVsV
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;g ,d jaxghu] lqxafèkr jkspd rjy (DoFkukad181°C) gSA ;g
vkaf'kd :i ls fo?kfVr gks tkrk gS blfy,] de nkc esa vklqr gks tkrk gSA ;g
ikuh esa de ?kqyu'khy gS] ysfdu ,YdksgkWy vkSj bZFkj esa vklkuh ls ?kqyu'khy gks
tkrk gSA gkykafd fyVel ds fy, ;g ruq lksfM;e gkbMª‚DlkbM esa ?kqyu'khy gS
;g ,d ,uksy :i gS tks lksfM;e yo.k dks nsus ds fy, ?kqy tkrk gSA

,flVks,lsfVd ,LVj dhVksuks ds lkFk&lkFk ,YdksgkWy ds :i
esa O;ogkj djrk gS tks bl rF; ds dkj.k gksrk gS fd ;g dsVks&,uksy&V‚VksesfjTe
çnf'kZr djrk gSA

dhVks :i ,uksy :i   7-5%

larqyu feJ.k esa ;s nksuksa :i lekfgr jgrs gSa] ysfdu ,uksfyd dh çfr'krrk
cgqr de gSA lkekU; rkieku ij bldk vkdkj yxHkx 7-5 çfr'kr gSA foyk;d
dh çof̀r ij ,uksykbts'ku dh dksfV fuHkZj djrk 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

1- lHkh MkbdkcksZfDlfyd vEy jaxghu fØLVyh; Bksl gksrs gSaA

2- fupys lewg okys ikuh esa ?kqyu'khy gksrs gSaA ikuh esa ?kqyu'khyrk]
vk.kfod Hkkj esa of̀) ds lkFk de gks tkrh gS ysfdu bZFkj esa vk.kfod Hkkj
esa of̀) ds lkFk ?kqyu'khyrk c<+ tkrh gSA dkcZu v.kqvksa dh fo"ke la[;k okys
dkcZu ijek.kqvksa dh le la[;k okys vEy dh rqyuk esa igys ;k ckn esa vfèkd
LFkk;h gksrs gSaA

 Mk;dkcksZfDlfyd ,flM ds HkkSfrdh fLFkjkad

M.P. °C

g/100g

H2O at 20°C K1×10–5 K2×10–5

v‚Dlkfyd vEy 9 189 54-0 5-20

esyksfud vEy       74 136 14-0 0-20

L;wlsfud vEy 6 185-0 6-4 0-23

XywVsfjd vEy 64 98-5 4-5 0-38

,fMfid vEy 2 151 3-7 0-39

isfyesfyd vEy 5 105 3-1 0-37

lqcsfjd vEy 0-2 144 3-0 0-39

,tsfyd vEy 0-3 106 2-9 0-39

lsckfld vEy 0-1 134 2-6 0-40
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3- ¼rkfydk 4.2) esa dkcZu vk.kqvksa dh la[;k ds lkFk vEyksa ds
xyukad dh la[;k dkcZu ijek.kqvksa ls vfèkd gksrh gSA blds dkj.k dkcZu
ijek.kqvksa dh n'kk esa nks dkcksZfDly fiaM ,d gh vksj vleku vEyksa esa gksrs
gS] ijarq vusd vEyks esa blls foifjr fn'kkvksa esa vEy curk gSA

dkcZu ;qä Ük`a[kyk dh O;oLFkk esa ,flM ;qä dkcZu ijek.kqvksa dh fo"ke vkSj le la[;k

4- vk.kfod Hkkj esa of̀) ds lkFk bu vEyksa dh vEyh; 'kfDr
Hkh de gks tkrh gSA

MkbZdkcksZfDlfyd vEy dks nks pj.kksa esa vyx gks tkrs gSa %

1 –K +HOOC—COOH OOC—COOH + H

2– – –K +OOC—COOH OOC—COO + H

igyk i`FkDdj.k fujarj K
1
] nwljs K

2
 dh rqyuk esa vfèkd gSA mlh

MkbdkcksZfDlfyd vEy dh rqyuk esa Hkh ;g vfèkd gksrk gSA K1 dk mPp ewY; ,d
dkcksZfDtfyd lewg ds nwljs ij  çHkko ds dkj.k gSA nks dkcksZDlsy lewgksa ds chp
&CH2 ds chp ds çHkko ds dkj.k ;g çsjd çHkko cgqr de gks tkrk gSA K

2
 dk

U;wure eku dkcksZfDlysV lewg ( –
—COO) ds  çHkko ds dkj.k gksrk gSA nks

_.kk;u ( – –
OOC—COO) ds nks fljksa ij yxk, x, _.kkRed vk;uksaa ds dkj.k

fo|qRLFkSfrd çfrd"kZ.k dks vfLFkj dj nsrk gS rFkk K2 dk eku dks de dj nsrk gSA

MkbdkcksZfDlfyd vEy dh jklk;fud vfHkfØ;k eq[; :i ls dkcksZfDly lewgksa dh
çfrfØ;kRedrk }kjk fu;af=r gksrh gSA gkyk¡fd] v‚Dlkfyd ,flM ckdh lnL;ksa ls
vyx gSA bl rF; esa gS] fd blesa gkbMªksdkcZu Ük̀a[kyk ugha gksrh gS vkSj blesa dsoy
nks dkcksZfDly lewg gksrs gSaA

1- &MkbdkcksZfDlfyd vEy dkcksZfDly
lewg ds lkekU; vfHkfØ;kvksa dks fn[kkrs gSaA nks ,sls lewgksa dh mifLFkfr ds
dkj.k os yo.k] ,LVj] ,ekbM vkSj vU; vEy O;qRiUu dh nks Ükà[kykvksa dk
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fuekZ.k djrs gSA mnkgj.k ds fy,] lfDlfud vEy fuEufyf[kr O;qRiUu
cukrk gSA

vEy lfDlusV ,fly ,Fkkby lfDlusV vEy lfDlukby vEy lfDlukekbM
DyksjkbM

lksfM;e lfDlusV ,Fkkby lfDlusV lfDlukby DyksjkbM 'kdZjk

2- vyx&vyx mRiknksa dks xeZ djus ij nks dkcksZDlsy
lewgksa ds lkis{k fLFkfr;ksa ds vkèkkj ij çkIr fd;k tkrk gS %

(a) MkbdkcksZfDtfyd vEy ftlesa nks dkcksZfDtfyd vEy ,d gh dkcZu
ijek.kq ls ;qfXer gksrs gSa vkSj xeZ djus ij dkcZu MkbvkDlkbM NksM+rs
gSa tSls] v‚Dlkfyd vEy vkSj eSyksfud ,flMA

v‚DlSfyd vEy Q‚feZd vEy

eSyksfud ,flM  ,flfVd vEy

(b) dkcksZfDtfyd vEy ,d mPp vEy gSa] ftlesa dkcksZfDly lewgksa nks ;k
rhu dkcZu ijek.kqvksa ls foHkkftr djrk gS ¼1:4 ;k 1: 5 MkbdkckWDlhfyd
vEy½ vkSj xeZ gksus ij ty ds ,d v.kq dks u"V dj nsrk gS rFkk
,lhfVd ,ugkbMªkbM dk fuekZ.k djrk gSaA

XywVfjd vEy XywVkfjd ,ugkbMªkbM

(c) ,fMfid rFkk ihesfyd ,flM ¼1: 6 rFkk 1: 7 MkbdkcksZfDtfyd vEy½
ftlesa dkcksZDlsy lewgksa dks ,flfVd ,fugkbMªkbM ls fudkyus ij pkj
;k vfèkd dkcZu ijek.kqvksa ls foHkkftr gksrk gS rFkk bUgsa gkbMªkbM~l
dh txg pØh; dhVksUl dk fuekZ.k gksrk gSA

lfDlfud vEy lfDlfud ,ugkbMªkbM
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ikesfyd vEy lkbDyksgsDlkuksu

,fMfid vkSj ikesfyd ,flM ds dSfY'k;e yo.kksa dks xeZ djus ls fdVksal Hkh
curk gSaA

dSfY'k;e ,fMisV lkbDyksgsDlkuksu

mijksä çk;ksfxd ifj.kkeksa dks ̂ CySaDl* ds fu;e (Blanc's Rule) }kjk vfHkO;ä
fd;k x;k gS] ftlesa dgk x;k gS fd vdsys fMfLVfyax ;k ,lhfVd ,ugkbMªkbM
300 fMxzh lsfYl;l ij] MkbdkcksZfDtfyd vEy] dkcksZDlsy vEy dkcksZDlsy lewgksa
dh lkis{k fLFkfr ds vuqlkj lkbfDyd dhVksu mRiUu dj ldrk gSA 1%4 rFkk 1:5
ds vuqikr esa Mkbdkjc‚ftfyd vEy ,UgkbMªkbM nsrs gSa] tcfd 1%6 rFkk 1%7 ds
vuqikr esa Mkbdkjc‚ftfyd vEy pØh; dhVksal çnku djrs gSa rFkk 1%8 ;k mlls
vfèkd MkbdkcksZfDtfyd vEy js[kh; foHkktu ds :i esa var%vk.kfod futZyhdj.k
ls xqtjrs gSaA

lcfjd vEy lcfjd vEy

  f}rh;

1,6- , HOOC.(CH
2
)

4
.COOH

;g igys olk ds v‚Dlhdj.k ls çkIr fd;k x;k Fkk ¼ySfVu % ,fMIl (Adeps) dk
vFkZ olk gS½A

1- ;g ,fFkyhu MkbczksekbM ds lkFk lksfM;kseSyksfud ,LVj ls çkIr fd;k tk
ldrk gSA VsVªkVªkcksDlhfyd ,LVj dks KOH ds lkFk gkbMªksykbt fd;k
tkrk gS vkSj çkIr iksVsf'k;e yo.k dks gkbMªksDyksfjd vEy ds lkFk fØ;k
djk;k tkrk gS vkSj blds ckn xeZ djus ls ,fMfid ,flM çkIr fd;k tkrk
gSA

+ +
2 2 2 2(EtOOC) CHNa + Br.CH —CH .Br + NaCH(COOEt)    

( ) KOH
2 2 2 2 2 2 2 2( ) HCl

(EtOOC) CH.CH .CH .CH(COOEt) (HOOC) CH.CH .CH CH(COOH)i
ii



    15–200°C

             2 4HOOC.(CH ) .COOH   
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2- ;g vkS|ksfxd :i ls fQuksy ds mRçsjd gkbMªkstuhdj.k ls çkIr
lkbDyksgsDlkuksy ds vkDlhdj.k ls rS;kj fd;k tkrk gS ftlesa lsysfu;e
v‚DlkbM ;k veksfu;e ouSMsV dh mifLFkfr esa lkanz ukbfVªd vEy gksrk gSA

fQuksy lkbDyksgsDlkbu‚y lkbDyksgsDlkuu ,fMfid vEy

lkbDyksgsDlkuksy dks dksckYV ,lhVsV mRçsjd dk ç;ksx dj gok }kjk
lkbDyksgsDlsu ds v‚Dlhdj.k ls Hkh çkIr fd;k tk ldrk gSA

3- bls VsVªkgkbMªksQksju dkcZu eksukDlkbM ,oa ty ds vfHkfØ;k }kjk Hkh cuk;k
tk ldrk gSA

VsVªkgkbMªks¶;wjku ,sfMfid vEy

bldk mi;ksx i‚fy,LVj rS;kj djus rFkk ukbyksu cukus ds fy, gsDlkfefFkyhu
Mk;ehu ds lkFk la?kfur djus esa fd;k tkrk gSA

2 4 2 2 6 2 2 4HOOC(CH ) .COOH + H N.(CH ) .NH + HOOC.(CH ) COOH

  
2 4 2 6 2 4 2 6 2HOOC(CH ) .CO— —NH(CH ) .NH.CO(CH ) .CO— —NH(CH ) NH

 
 
 nuk;ykWu 66

vlarÌr Mk;dkjc‚fDlfyd ljyre vkSj egRoiw.kZ vEy gksrs gSa %

esfyd vEy (cis) ¶;qesfjd vEy (trans)

;g ç—fr esa ugha izkIr gksrh gSA

1- ;g rsth ls eSfyd vEy dks 250 fMxzh lsfYl;l rd xeZ djus ls çkIr gksrk
gSA bl çdkj çkIr eSykbd ,ugkbMªkbM dh fØ;k eSykbd vEy cukus ds
fy, ty ls fd;k tkrk gSA

esfyd vEy esykbd ,sugkbMªkbM esykbd vEy
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2- vkS|ksfxd :i ls ;g csathu ds v‚Dlhdj.k ls 450°C ij osusfM;e isaaVksDlkbM
ds mifLFkrh ij çkIr dh tkrh gS vkSj bl çdkj cuk;k x;k ,ugkbMªkbM
esfyd vEy mRiUu djus ds fy, ty ds lkFk fØ;k djk;k tkrk gSA

csathu

eSfyd ,ugkbMªkbM

3- bls O;kikfjd Lrj ij 2&C;wVsu ¼Hkaftr isVªksfy;e ls çkIr½ ds mRçsjd ds :i
esa Hkh rS;kj fd;k tk ldrk gSA

2&C;wVhu

eSfyd vEy

cM+s fçTe ¼xyukad 135°C½ esa esfyd vEy fØLVyh—r gksrk gSA ;g ikuh esa
vklkuh ls ?kqyu'khy gSA

var% vk.kfod gkbMªkstu caèkrk ds dkj.k] eSfyd vEy ¶;wesfjd vEy dh
rqyuk esa vfèkd 'kfä'kkyh vEy gksrk gSA gkbMªkstu caèk çksV‚u ds eqä gksus dh
lqfoèkk çnku djrk gSA

eSfyd vEy esysV vEy _.kk;u

vU; vEy dh rjg ;g yo.k vkSj ,LVj cukrh gS ftls eSysV~l dgk tkrk
gSA blesa deh vkus ij lfDlfud vEy dh mRifŸk gksrh gSA tc ruq iksVsf'k;e
ijeSaxusV ds lkFk v‚Dlhdj.k gksrk gS rks ;g eslks&VkVZfjd vEy vkSj ¶;wesfjd
vEy ¼cf- Fumaric acid½ cukrk gSA

eSfyd vEy eslks&VkjVfjd vEy

v‚ysQkbfud la;kstu gksus ds dkj.k ;g gSykstu vkSj gSykstu vEy ds lkFk
vfrfjä mRikn cukrk gSA
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Mk;byklfdlfud vEy eksuksgykslfdlfud vEy

tc dsoy xeZ fd;k tkrk gS rks vEy ds ,d Hkkx esa dksbZ ifjorZu ugha gksrk
vkSj 'ks"k dks eSfyd ,ugkbMªkbM esa cny fn;k tkrk gS] ,flfVd ,UgkbMªkbM ;k
,flVkby DyksjkbM ls ,flM dks xeZ djus ls csgrj fdLe dh çkfIr dh tk ldrh
gSA

ijarq 200 fMxzh ij yacs le; rd xeZ djus ls bls ¶;wesfjd vEy esa cny
tkrk gSA

(i) okfuZ'k vkSj yk[k cukus ds fy,A

(ii) nqXèk pw.kZ esa 'kq"drk dks jksdukA

(iii) Mk;y~l &,YMj fllFksfll esa ,ugkbMªkbM ds :i esaA

¶;wfefjd vEy dbZ Qwyksa esa vkSj ikSèkksa ds jl esa ik;k tkrk gSA ¶;wesfj;k
v‚Qlkbuhfyl] blfy, ¶;wesfjd vEy ds :i esa ukfer gSA

1- eSfyd vEy dks ,d yacs le; rd 150 fMxzh ij xeZ djds rS;kj djukA

2- eknd dkfLVd iksVk'k ds lkFk czksekslfDlfud vEy dks xeZ djus ij ¼eSfyd
vEy dk Hkh fuekZ.k fd;k x;k gS½A

cksekslfdlfud vEy ¶;wesfjd vEy

3- fijhMhu dh mifLFkfr esa Xykbd‚bfyd vEy ds lkFk eSfyd vEy dks la?kfur
djdsA

2 2 2 2HOOC.CHO + H C(COOH) HOOC.CH== CH.COOH + H O + COfijhMhu

Xykbvkotkfs yd vEy ¶;wesfjd vEyeys ksfud vEy

4- gkbMªksDyksfjd vEy ds lkFk eSfyd vEy dks mckydjA

5- Xywdkst vkSj vU; dkcksZgkbMªsV dks lw{e thoksa ds lkFk jkbtksil fufxzdsu ls
fd.ou djrs gSA

 % ;g ,d fØLVyh; Bksl ¼xyukad 287C½ ikuh esa FkksM+k ?kqyu'khy gSA
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(i) tc 230C rd xeZ fd;k tkrk gS rks ;g eSfyd ,ugkbMªkbM cukrk gSA

¶;wesfjd vEy eSfyd ,ugkbMªkbM

(ii) eSfyd vEy dh rjg] ;g gSykstu vkSj gSykstu vEy ds lkFk deh]
v‚Dlhdj.k vkSj vfrfjä vfHkfØ;kvksa ls xqtjrk gS ¼vksysfQfud fyadst ds
dkj.k½A

(iii) vU; MkbdkcksZfDlfyd ,flM dh rjg ;g nks Ükà[kykvksa ds yo.k vkSj ,LVj
cukrk gS ftUgsa ¶;wejsV~l ds :i esa tkuk tkrk gSA ;g eSfyd vEy ls
detksj gS] D;ksafd blesa varjkf.od v.kq gkbMªkstu caèkRo ugha gS A

¶;wesfjd vEy ¶;wejsV vEy _.kk;u

,fYdy lewg tks ,d ;k ,d ls vfèkd gkbMªkstu ijek.kqvksa }kjk vU; ijek.kqvksa
tSls&Cl ¼;k vU; gSykstu½—OH, —NH

2
, CH

3
CO—vkfn lewgksa }kjk çkIr

fd;k tkrk gSa dkcksZfDtfyd vEyksa ls O;qRiUu dkcksZfDtfyd vEyksa ls O;qRiUu inkFkZ
dks  dgk tkrk gSA bl çdkj ,flfVd vEy ls çkIr dqN
çfrLFkkfir vEy ik;k tkrk gSa %

,lhfVd
vEy

gkbMªksDlh ,lhfVd
vEy

vehuks ,lhfVd
vEy

,sflVkby ysfDVd
vEy

Dyksjks ,lhfVd
vEy

bu vEyksa ds ukehdj.k dh lkekU; fofèk esa vEy ds dqN uke dk ç;ksx fd;k
tkrk gS rFkk dkcksZfDly lewg ls tqM+s gksus dks  vkSj dkcZu ijek.kq dks lewg Hkh
dgk tkrk gSA

3 2 2CH .CH .CH .COOH
  

C;wfVd vEy Butyric acid

3 2

Cl

CH .CH .CH.COOH
 -DyksjksC;wfVd vEy

3 2

OH

CH .CH.CH COOH
 -gkbMªksDlhC;wVfjd vEy
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2 2 2

NH

CH .CH .CH COOH
 -vfeuksC;wVfjd vEy

CH3.CO.CH2.COOH ,lhVks,flfVd vEy

IUPAC ds vuqlkj lalkj esa fofHkUu inkFkksaZ dh fLFkfr dkcksZfDly lewg ds
dkcZu ijek.kq dks 1 ds :Ik esa fxuk tk jgk gS] vkxs 2 ds :Ik esa vkSj blh çdkj
vkxs Hkh fxus tk;saxsA mnkgj.k ds fy,] CH

3
.CH

2
.CH(OH).COOH dks

2&gkbMªksDlhcqVkfud vEy dgrs gSaA

lkekU;r% izfrLFkkfir vEy de ;k T;knk nksuksa fØ;k'khy lewgksa ds xq.kksa dk
çnf'kZr djrk gSA bl çdkj] Dyksjks,lsfVd vEy ,d lkFk gh ,d vEy ds :i esa
O;ogkj djrk gSa ;k ,d ,YdksgkWy vkSj ,d vEy ds :i esa gkbMª‚DlhfVd vEy ds
:i esa O;ogkj djrk gSaA ,d fØ;kRed lewg ds xq.kksa dks vU; dh mifLFkfr ls
çHkkfor fd;k tkrk gSA bl çdkj Dyksjks,lsfVd vEy ,d çcy vEy gksrk gS tcfd
,sehuks,flfVd vEy ,flfVd vEy dh rqyuk esa detksj vEy gksrk gSA

gSykstu çfrLFkkifir vEy vYdksgfyd ijek.kqvksa }kjk ,d ;k vfèkd gkbMªkstu
v.kqvksa ds çfrLFkkiu ls çkIr ,d dkcksZfDtfyd vEy ds O;qRiUu gksrs gSaA mnkgj.k
ds fy, %

CH2Cl.COOH CHCl2.COOH CCl3.COOH
Dyksjks,flfVd vEy Mk;Dyksjks,flfVd vEy VªkbZDyksjks,flfVd vEy

CH3.CHBr.COOH Cl.CH2.CH2.COOH ClCH2.CHBr.COOH
-czkseksizksfi;ksfud vEy -Dyksjksizksfi;ksfud vEy -czkseks -Dyksjksizksfi;ksfud vEy

gSykstu }kjk vEy dks çfrLFkkfir dh rS;kjh ds rjhds gykstu ijek.kq ds fLFkfr ij
fuHkZj djrs gSaA lkekU;r ;s fuEu fofèk;ksa }kjk rS;kj fd;s tkrs gSa %

1- &Dyksjks ;k czkseks vEy dks ikl djds çkIr fd;k tk
ldrk gS lwjt dh jks'kuh vkSj gSykstu dh mifLFkfr esa mcyrs olh; vEy
ds ekè;e ls Dyksjhu ;k czksehu okgd ¼I, P, S, Fe vkfn½ tcfd czksfeus'ku
dsoy &fLFkfr ij gksrk gS] Dyksjhuhdj.k] gkykafd T;knkrj &fLFkfr esa
gksrk gS] ;g &;k & ds LFkku ij Hkh gks ldrk gSA

2 2 2Cl Cl Cl
3 2 2 3

Chloroacetic acid Dichloroacetic acidAcetic acid Trichloroacetic acid
CH COOH CH Cl.COOH CHCl .COOH CCl COOH  

,flfVd vEy Dyksjks,lsfVd vEy MkbDyksjks,lsfVd vEy VªkbDyksjks,lsfVd vEy

vk;ksMks vEy dks ,lhVksu ;k esFksu‚y foy;u esa iksVsf'k;e vk;ksMkbM dh
fØ;k }kjk Dyksjks ;k czkseks vEyksa ls çkIr fd;k tkrk gS-

2 2
Bromoacetic acid Iodoacetic acid
BrCH .COOH + KI ICH .COOH + KBr

czksekslsfVd vEy Iodoacetic vEy
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mPp olh; vEy dk gSykstuhdj.k cM+h dfBukbZ ls fd;k tkrk gSA muds
vEy DyksjkbM] gkyk¡fd] cgqr vklkuh ls gykstu cuk;k tk ldrk gSA blfy,
vkerkSj ij igys &Dyksjks ;k &czkseks vEy dks igys DyksjkbM ;k czksekbM esa
ifjofrZr djds vkSj fQj Dyksjhus'ku ;k czksfeus'ku djds rS;kj fd;k tkrk gSA bls

H.V.Z (Hell-Volhard-Zelinsky (H.V.Z.)

Reaction) ds uke ls tkuk tkrk gSA dkcksZfDtfyd ,flM dks yky Q‚LQksjl dh
mifLFkfr esa Dyksjhu ;k czksfeu ds lkFk fØ;k djds vkSj ikuh ds lkFk mRikn dks
gkbMªksykbftax djds vfHkfØ;k dh tkrh gSA ;g ekuk tkrk gS fd &gsyks vEy
gSykbM igyh ckj curk gS tks blds lkFk vfHkfØ;k djrk gS vEy gsyks vey nsus
ds fy, vkSj iquthZfor & gsyks vEy gSykbM vfHkfØ;k tkjh j[kus ds fy, fd;k
tkrk gS A

2 2P + Br Br
2 2

Bromo acid bromide
RCH COOH RCH CO.Br RCHBr.CO.Br 

vEy   vEy czksekbM czkseks vEy czksekbM

2 2
-Bromo acid

RCHBr.CO.Br + RCH COOH RCHBr.COOH + RCH COBr



czkseks vEy

&fLFkfr esa Dyksjhuhdj.k vklkuh ls lYQj ds lkFk fd;k tk ldrk gS
DyksjkbM Hkh vk;ksMhu dh ,d de ek=k dh mifLFkfr esa gksrk gSaA

2
3 2 2 2 3 22 . . 2 . .ICH CH COOH SO CI CH CHCI COOH SO  

çksfi;‚fud vEy &Dyksjksçksiksfud vEy

2-  & &]&]& ;k & gSykstu vEy rS;kj djus ds
fy, blh gkbMªksDlh vEy ds lkFk Q‚LQksjl gSykbM ;k lkafær gSykstu
,flM dk fØ;k djk;k tkrk gSA

5 2PCl H O
3 2 3CH .CH(OH).COOH CH .CHCl.COCl CH .CHCl.COOH

 
 

&gkbMªksDlhçksfi;ksfud vEy &Dyksjksçksfi;ksuhy DyksjkbM &Dyksjk sçk sik s fud vEy
;k ySfDVd vEy

HCl
2 2 2 2 2 2 2

- -
HOCH CH CH COOH Cl.CH CH CH COOH + H O

  

 
lkna z

gkbMªksDlhC;fw Vd vEy DyksjkCs ;wfVd vEy

3- ,fYdy eSyksfud vEy igys Dyksjhu;qä ;k
czksfeusVsM gksrs gSa vkSj rc leku gsyks ,flM ds mRiknu ds fy, xeZ djus ls
fo?kfVr gks tkrs gSaA

,Ydkby eSyksfud vEy &czkseks vEy

4-  % gsyks vEy ukbVªksfly DyksjkbM ;k vehuh vEy ij
czksekbM dh fØ;k }kjk rS;kj fd;k tk ldrk gS A

2 2R.CH(NH ).COOH + NOCl R.CHCl.COOH + N + HCl
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5- , β  β&gsyks vEy , β  vlar̀Ir vEy ij gSykstu
,flM dh fØ;k ls çkIr fd;k tkrk gS blds vykok ekdksZfouhdkso ds fu;e
ds foijhr gksrk gSA

6-  tc vksysfQu fl;kuksgkbfMªu dks 40%

gkbMªksczksfed vEy] fj¶ysDl fd;k tkrk gS ftlls β-czkseks vEy çkIr gksrk
gSA

2 2 2 2 2 4
Ethylene cyanohydrin 2-Bromopropionic acid
CH OH.CH CN + 2HBr + H O CH Br.CH .COOH + NH Br

,fFkyhu lk;uksgkbfMªu  2&czkseksçksiksfud ,flM

7-  % ukbfVªd vEy ds lkFk vksysfQu DyksjksgkbfMªUl ds
v‚Dlhdj.k }kjk β&Dyksjks vEy çkIr gksrs gSaA

3

O
2 2 2 2 2HNO

-
CH Cl.CH .CH OH CH Cl.CH .COOH




VªkbZfeFkyhu Dykjs ksgkbfMªu Dykjs kis kz sfi;kfs ud vEy

gSykstu vEy jaxghu rjy inkFkZ ;k lkèkkj.k rkieku ij Bksl gksrs gSaA oks ikuh esa
?kqyu'khy vkSj lacafèkr olh; vEy ls vfèkd izcy gksrs gSaA vEy dh 'kfDr] Ükà[kyk
esa gSykstu ijek.kq dh ç—fr] la[;k vkSj fLFkfr ij fuHkZj djrk gS] bls ge fuEu
¼rkfydk 4-3½ ds }kjk le> ldrs gSA

 25°C ij MkbdkcksZfDlfyd vEy dh vEyrk

      Acid Ka              Acid Ka

HCOOH   17.70 × 10–5 Cl3C.COOH 23,200 × 10–5

CH3COOH     1.75 × 10–5 Cl2CH.COOH 5,530 × 10–5

FCH2COOH 260.00 × 10–5 CH3.CH2.CH2.COOH 1.50 × 10–5

ClCH2COOH 136.00 × 10–5 CH3.CH2CHCl.COOH 139.00 × 10–5

BrCH2COOH 125.00 × 10–5 CH3.CHCl.CH2.COOH 8.90 × 10–5

ICH2COOH   67.00 × 10–5 ClCH2.CH2.CH2COOH 2.96 × 10–5

bl çdkj ge ns[krs gSa fd gSykstu ds çHkko ls vEyh; lkeF;Z c<+rh gSA ,d
gh dkcZu Ük̀a[kyk okys fofHkUu gSykstu vEy ds fy, vEy dh 'kfDr F > Cl > Br

> I  ds Øe esa gksrh gSA

blh çdkj ;fn v.kq esa ,d ls vfèkd gSykstu gks rks vEy dh 'kfä esa of̀)
gksrh gS blds vykok vxj gSykstu dkcksZfDtfyd lewg ds vfèkd utnhd gS rks
vEy vfèkd izcy gksxkA rFkk budh vEy 'kfä dk > > > Øe gksxkA

bu gSykstuksa dh çcy vEy lkeF;Z dh O;k[;k gSykstu ijek.kq ds mPp
bysDVªku caèkqrk }kjk dh tk ldrh gS ftlesa çcy ¼&I½ çsjd çHkko 'kkfey gksrk gS
ftlls çksV‚u dks eqä djus esa lqfoèkk gksrh gSA gSykstu ijek.kqvksa dh la[;k ftruh
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vfèkd gksxh] os etcwr vkxeukRed çHkko gksaxs vkSj ifj.kkeLo:i vEy vFkkZr~
vfèkd izcy gksaxsA

eksuksgyks,flfVd vEy MkbZgyks,flfVd vEy

VªkbZgyks,flfVd vEy

nwljh rjQ vkxs dkcZu ijek.kq gS ftlesa gSykstu ijek.kq gksrk gS] tks ijek.kq
dks detksj çsjd çHkko dj nsrs gS vkSj ifj.kkeLo:i detksj vEy gks tkrs gS
mnkgj.k ds fy, &Dyksjks ,flM &Dyksjks ,flM ls detksj gS tks &Dyksjks vEy
dh rqyuk esa detksj gSA

2 2 2

O

Cl —CH — CH —CH — C — O H
  




-DyksjksC;wVfjd vEy

3 2

Cl O

CH — C — CH — C — O — H

H


 


-DyksjksC;wVfjd vEy

3 2

Cl O

CH — CH — C — C —O — H

H


 


-DyksjksC;wVfjd vEy

gSykstu vEy Ropk ij la{kkjd çHkko Mkyrh gSA

gSykstu vEy ,d vEy ds xq.kksa ds lkFk&lkFk ,d ,Ydkby gSykbM dks çnf'kZr
djrk gSA bysDVª‚u dh mifLFkfr ds dkj.k dkcksZfDly lewg dks vyx dj nsrs gSs]
gSykstu ijek.kq ,Ydkby gSykbM dh rqyuk esa ;gk¡ vfèkd çfrfØ;k'khy gSA tks bl
çdkj ds yo.k] ,LVj] ,flM gSykbM~l cukrs gSa] vkSj gSykstu ijek.kq dks vklkuh
ls —H, —OH, —NH

2
, —CN, —NO2 vkfn ds }kjk çfrLFkkfir fd;k tk

ldrk gSA

{kkj ds lkFk gSyks vEyksa dk O;ogkj fo'ks"k vfHkfØ;kRed gksrk gS vkSj ;g v.kq
esa gSykstu ijek.kq dh fLFkfr ij fuHkZj djrk gSA

(i) a &gSyks vEy {kkj ds lkFk fØ;k ds ckn gkbMª‚Dlh vEy cukus ds
fy, gkbMªksykbTM gks tkrs gSaA
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3 2 3 2
-Chlorobutyric acid -Hydroxybutyric acid

CH .CH .CHCl.COOH + NaOH CH .CH .CH(OH).COOH + NaCl
 



-DyksjksC;wfVªd vEy -gkbMªksDlhC;wfVªd ,flM

(ii) &gSyks vEy dks lacafèkr &gkbMª‚Dlh vEy esa ifjofrZr fd;k tkrk gS] tks
{kkj ds lkFk tkjh jgus ij] vlar̀Ir vEy cukus ds fy, ikuh dk ,d v.kq
dks [kks nsrs gSa A

KOH
3 2 3 2– KBr

CH .CHBr.CH .COOH CH .CH(OH).CH .COOH

&czkseksC;wfVªd vEy &gkbMªksfDlC;wfVªd vEy

2

KOH
3– H O

CH CH==CH.COOH

ØksVksfud vEy

¼iii½ & vkSj &gsyks vEy] fØ;k {kkj ds lkFk ySDVksu esa ifjofrZr gks tkrs gSa A

&C;wVjksysDVksu

mPp gSyks&vEy gkbMªksDlh&vEy cukrs gSaA

CH
2
Cl-COOH

1- bls QkLQksjl dh mifLFkfr lhèks èkwi esa mcyrs gq, ,flfVd ,flM ds
Dyksjhus'ku }kjk rS;kj fd;k tk ldrk gSA

Red P
3 2 2100°C

CH COOH + Cl CH Cl.COOH + HCl

2- ;g ukbfVªd ds lkFk ,fFkyhu DyksjksgkbfMªu ds v‚Dlhdj.k }kjk vkS|ksfxd
:i ls rS;kj fd;k tkrk gS

3HNO
2 2 2CH Cl.CH OH CH Cl.COOH

vEyA

3- ;g Hkh lY¶;wfjd vEy 90% ds lkFk mÙksftr VªkbDyksjksbFkhyhu ¼osLVªkslksy½
}kjk fufeZr gksrk gSA

2 4H SO
2 2 2HCCl==CCl + 2H O CH Cl.COOH + 2HCl

VªkbDyksjksbFkkbyhu Dyksjks,flfVd vEy

eksuksDyksjks,lsfVd vEy ,d foy{k.k Bksl ¼xyukad 61°C½ gS]
ftlesa ikuh vkSj ,YdksgkWy ?kqyu'khy gSA ;g Ropk ij ,d la{kkjd fØ;k djrk gSA

;g ,flfVd vEy dh rqyuk esa cgqr etcwr vEy gSA
;g dkcksZfDtfyd vEy vkSj ,Ydkby gSykbM nksuksa ds lkFk vfHkfØ;k nsrk gSA
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1- COOH & ,flfVd vEy dh rjg ;g èkkrq] èkkrq
dkcksZusV] {kkj] ,YdksgkWy] Q‚LQksjl g‚fyM~l vkfn ds lkFk vfHkfØ;k djrk
gSA

2 2 2
Sod. chloroacetate

2CH Cl.COOH + 2Na 2CH Cl.COONa + H

lksfM;e DyksjkslsVsV

2 2 5 2 2 5 2
Ethyl chloroacetate

CH Cl.COOH + C H OH CH Cl.COOC H + H O

,fFky DyksjkslsVsV

2 5 2 3
Chloroacetyl chloride

CH Cl.COOH + PCl CH Cl.COCl + POCl + HCl

Dyksjks,lsVkby DyksjkbM

2- feFkkby DyksjkbM dh rjg ;g Hkh vfHkdeZdksa
dh ,d la[;k ds lkFk vfHkfØ;k djrk gS vkSj Dyksjhu ijek.kq vklkuh ls
&OH] &CN] &NH

2
] NO

2
 vkfn ds }kjk çfrLFkkfir fd;k tkrk gSA

2 2
Glycollic acid

CH Cl.COOH + AgOH CH OH.COOH + AgCl
Xykbdksfyd vEy

2 2CH Cl.COOH + KCN CH (CN).COOH + KCl
lkbuks,lsfVd vEy

2 3 2 2 4
Glycine

CH Cl.COOH + 2NH CH (NH ).COOH + NH Cl
Xykbflu

2 2 2 2
Nitroacetic acid

CH Cl.COOH + AgNO CH (NO ).COOH + AgCl
ukbVªksflfVd vEy

2

2
2

CH .COOH
2CH Cl.COOH + 2Ag 2AgCl

CH .COOH

  

L;wlsfud rstkc

 bldk mi;ksx bafMxks vkSj dbZ vU; dkcZfud ;kSfxdksa tSls bZMhVh,]
foVkfeu] dkcksZfDly feFkkby lsyqykst] dSQhu vkfn ds la'ys"k.k esa fd;k tkrk gSaA

CHCl
2
.COOH

;g ç;ksx'kkyk esa vkS|ksfxd :i ls Dyksjhu gkbMªsV ds
,d xeZ vkSj tyh; ?kksy esa dSfY'k;e dkcksZusV dks feykdj rS;kj fd;k tkrk gS vkSj
fQj feJ.k dks xeZ djrs le; lksfM;e lkbukbM dk ,d tyh; ?kksy feyk;k
tkrk gSA dSfY'k;e yo.k ls vEy dks vEyhdj.k }kjk çkIr fd;k tkrk gSA

NaCN
3 2 3 2 2 2 2 2

Calcium dichloroacetateChloral hydrate
2CCl CH(OH) + 2CaCO (CHCl .COO) Ca + 2CO + CaCl + H O

Dyksjy gkbZMªsV dSfY'k;e MkbDyksjkslsVsV

2 2 2 4 4 2(CHCl COO) Ca + H SO CaSO + 2CHCl COOH
MkbDyksjks,lsfVd vEy
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lksfM;e lkbukbM Dyksjky gkbMªsV ls HCl  ds v.kq ds foyksiu esa enn djrk
gS tks vfLFkj ^,uksy^ nsrk gS] tks MkbDyksjks,lsfVd vEy esa vklkuh ls dsVksfut
cukrk gS

Dyksjky gkbMªsV vfLFkj fMDyksjk ,flfVd vEy

 MkbDyksjks,lsfVd vEy ,d jaxghu rjy (DoFkukad 193°C) gS vkSj tks ikuh]
,YdksgkWy vkSj bZFkj esa ?kqyu'khy gksrk gSA ;g eksuksDyksjks,lsfVd vEy dh rqyuk
esa 'kfDr'kkyh gSA tc bls ruq {kkj ;k ikuh ds lkFk mckyk tkrk gS rks ;g
gkbMªksykbTM Xy‚;ksfDlfyd vEy cukrk gSA

NaOH
2 2

Glyoxylic acid
Cl CH.COOH + H O CHO.COOH + 2HCl

MkbDyksjks,lsfVd vEy Xy‚;ksfDlfyd vEy

tc lkanz {kkj ds lkFk Xyk;ksftfyd vEy vfHkfØ;k djrk gS] rks dSfutkjks
vfHkfØ;k ds varxZr v‚DlkysV vkSj XykbdksysV curk gSA

2 2 2
Glyoxylic acid

2CHO.COOH + 3NaOH (COONa) + CH OH.COONa + H O

Xy‚;ksfDlfyd vEy lksMk v‚DlkysV lksMk XykbdksysV

 bldk mi;ksx QkekZL;wfVdYl esa fd;k tkrk gSA

VªkbDyksjks,lsfVd ,flM] (Cl
3
C.COOH)

Dyksjy ds v‚Dlhdj.k }kjk lkfUær ukbfVªd vEy ls rS;kj fd;k tkrk
gSA

3HNO
3 3CCl .CHO + O CCl .COOH

;g ,d fØLVyh;] jaxghu] çLosnh¼MhfyDlsaV½ inkFkZ ¼xyukad 57-5 fMxzh
lsfYl;l½ gksrk gS] ftlesa rhoz rh[kh xaèk gksrh gSA ;g çcy la{kkjd gksrk gS rFkk
ty] ,YdksgkWy rFkk bZFkj esa ?kqyu'khy gSA

{kkj ;k ikuh ds lkFk mcyrs gq,] ;g DyksjksQ‚eZ cukrh gSA ;g dkcZu v.kqvksa
ij rhu fo|qrh; Dyksjhu v.kqvksa dh mifLFkfr ds dkj.k gksrk gS tks fd C==O > lewg
ds fudV gksrs gSaA

NaOH
3 3 2CCl COOH CHCl + CO

 % fuEu esa budk mi;ksx fd;k tkrk gS
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(i) ,YC;wfeu dk irk yxkus ds fy, vfHkdeZd ds :i esaA

(ii) dkcZfud la'ys"k.k esaA

(iii) nok esa vkSj dhVuk'kd ds :i esa

gkbMª‚Dlh vEy os dkcksZfDtfyd vEy gksrs gSa ftuesa gkbMª‚fDly vkSj dkcksZfDly
nksuksa çdkj ds eksuks ;k iksfycsfld gks ldrs gSa vkSj muesa ,d ;k vfèkd gkbMª‚fDly
lewg gksrs gSaA

eksuksgkbMªksDlh eksukscsfld vEy ds LFkku ij eksuksdkjc‚ftfyd vEy çfrLFkkfir
gksrs gSa] ftlesa ,fYdy gkbMªkstu dk LFkkUrfjr ,d gkbMª‚fDly lewg }kjk fd;k
tkrk gSA mUgsa ,, vkfn ds :i esa oxhZ—r fd;k x;k gS] gkbMª‚fDly lewg dh
fLFkfr ds vuqlkj gkbMªksDlh ,flM dkcksZfDly lewg ds lacaèk esa gSA

CH2(OH).COOH gkbMª‚DlhlkbfVd vEy ;k Xykbdksfyd vEy

CH3CH(OH).COOH &gkbMªksDlhçksfi;ksfud vEy ;k ySfDVd vEy

CH2(OH).CH2.COOH &gkbMª‚Dlhçksfi;ksfud vEy ;k gkbMªklsfyd vEy

CH2(OH).CH2.CH2.COOH &gkbMªksDlhC;wfVªd vEy

gkbMª‚Dlh vEy esa gkbMª‚fDly vkSj dkcksZfDly nksuksa lewg gksrs gSaA blfy, mUgsa
muesa ls ,d dh 'kq:vkr ds }kjk rS;kj fd;k tk ldrk gS] tc nwljk ekStwn gS] ;k
v.kq esa nksuksa lewgksa dks 'kq: djus ds fy, tc dksbZ Hkh ekStwn ugha gS uhps dqN fofèk;k¡
nh x;h gSa:

OH COOH 

¼i½ vEy dss lkFk vknz flYoj vkWDlkbM] ruq {kkj ;k lksfM;e dkcksZusV dk feJ.k
mcyrs gq, gSykstu }kjk çfrLFkkfir gksrk gSA

2 2
Chloroacetic acid Glycollic acid
CH Cl.COOH + AgOH CH (OH).COOH + AgCl

Dyksjks,lsfVd vEy Xykbdksfyd vEy

¼ii½ ukbVªl vEy ¼lksfM;e ukbfVªd vkSj feujy vEy½ ds lkFk ,feuks vEy dk
fØ;k djdsA

Xykbflu

¼iii½ lksfM;e veyxe vkSj ,YdksgkWy dk ç;ksx dj ,fYMgkbM ;k dsVksfud vEy
dks vip;u djdsA

2
Glyoxylic acid

CHO.COOH + 2H CH (OH).COOH
yS;ksfDlfyd vEy Xykbdksfyd vEy

3 3CH .CO.COOH + 2H CH .CH(OH).COOH
ikb#fod vEy ySfDVd vEy
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fudsy dh mifLFkfr esa tc lksfM;e vkSj ,YdksgkWy ;k gkbMªkstu ds lkFk
,lhVks,flfVd bLVj dks vip;u fd;k tkrk gS rks -gkbMªksDlhC;wfVd
bLVj nsrk gS ftls vEy ds fy, gkbMªksykbTM fd;k tk ldrk gSA

Na/
3 2 2 5 3 2 2 5

-Hydroxybutyric ester
CH COCH COOC H + 2H CH CH(OH)CH COOC H


vYdksgy

-gkbMª‚DlhC;wfVd ,LVj

fyfFk;e ,Y;wehfu;e gkbMªkbM dk mi;ksx ikbjhMhu dh mifLFkfr esa Hkh
fd;k tk ldrk gS

gkbMª‚Dlh vEy dks ,flVks,lsfVd ,LVj dks vip;u djus ds fy,A

4LiAlH
3 2 2 5 3 2 2 5CH CO.CH .COOC H CH CH(OH).CH COOC H

ikbjhMhu

+

2

H
H O

 3
-Hydroxy butyric acid

CH CH(OH).COOH




-gkbMªksDlh C;wfVfjd vEy

¼iv½ olh; vEy ds v‚Dlhdj.k }kjk ukbfVªd vEy ;k iksVsf'k;e ijeSaxusV ds
lkFk >CH-COOH lewg ;qDr gksrk gSA

3HNO
3 2 3 2O

Isobutyric acid -Hydroxy-isobutyric acid
(CH ) CH.COOH (CH ) C(OH).COOH




vkblksC;wfVªd vEy &gkbMªksDlh&vkblksC;wfVªd vEy

¼v½ dkfLVd {kkj ds lkFk mcyus ls vlarÌr vEy ds gkbMªksfyfll }kjkA

NaOH
2 2 2 2

Acrylic acid Hydracrylic acid
CH ==CH.COOH + H O CH OH.CH .COOH

,fØfyd vEy gkbMªks,sØsfyd vEy

NaOH
3 2 3 2

Crotonic acid -Hydroxybutyric acid
CH .CH== CH.COOH + H O CH .CH(OH).CH .COOH




ØksVksfud vEy &gkbMªksfDlC;wfVªd vEy

OH COOH

¼i½ ruq ukbfVªd vEy ds lkFk Xykbd‚Yl ds v‚Dlhdj.k lsA

3Dil. HNO
2 2 2O

Ethylene glycol Glycollic acid
CH OH.CH OH CH OH.COOH

bFkkbyhu Xykbd‚y Xykbdksfyd vEy

¼ii½ veksfu;k dh flYoj ukbVªsV ¼Vksyu dh vfHkdeZd½ ds lkFk ,YMksy ds
v‚Dlhdj.k }kjk

O
3 2 3 2

Aldol -Hydroxybutyric acid
CH .CH(OH).CH CHO CH .CH(OH).CH .COOH




,sYMkSy &gkbMªksfDlC;wfVªd vEy

OH COOH

¼i½ ,fYMgkbM ;k dhVksUl ls çkIr lk;uksgkbfMªUl ds gkbMªksfyfll }kjk

2H ORCHO + HCN RCH(OH)CN RCH(OH).COOH 
ruq vEy

,fYMgkbM ,fYMgkbM lk;uksgkbfMªu gkbMªksDlh vEy
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2H O
3 2 3 2 3 2(CH ) CO + HCN (CH ) C(OH).CN (CH ) C(OH).COOH


 

,lhVksu ,lhVksu fl;kuksgkbfMªu &gkbMªksDlh&vkblksC;wfVªd vEy

¼ii½ ftad dh mifLFkfr esa ,fYMgkbM] dhVksu ;k ,LVj ij &gks rks ,LVj dh
fØ;k ds ckn gkbMªksfyfll Reformatsky

Reaction fofèk gksrh gS tks &gkbMªksDlh vEy dh rS;kjh ds fy, mi;ksxh
gSA

,fFky Dyksjks,lsVsV

+
2 2H O H O/H

3 2 2 5 3 2
-Hydroxy-ethylbutyrate -Hydroxybutyric acid

CH .CH(OH).CH .COOC H CH CH(OH)CH COOH
 

 

-gkbMª‚Dlh-,fFkyC;wVkbjsV -gkbMªksDlhC;wfVªd vEy

¼iii½ ,  vkfn gkbMª‚Dlh vEy blh ySDVksu ds ty vi?kVu (Hydrolysis) }kjk
rS;kj fd, tkrs gSaA

-oysjksySDVksu -gkbMªksDlhosyfjd vEy

(i) gkbMª‚Dlh vEy jaxghu fØLVyh; Bksl ;k flji rjy
inkFkZ gSaA

(ii)  os ikuh esa csgn ?kqyu'khy gSa] ysfdu olh; vEy dh rqyuk
esa ,YdksgkWy vkSj bZFkj esa de ?kqyu'khy gSaA

(ii)  gkbMªkstu caèkksa ds dkj.k muesa lacafèkr olh;
vEy ds lacaèk esa mPp xyukad vkSj DoFkukad gksrs gSaA

(iv) os olh; vEy ls vfèkd 'kfDr'kkyh gksrs gSaA

pwafd gkbMª‚Dlh vEy esa nks fØ;kRed lewg gksrs gSa] vFkkZr~ dkcksZfDly ¼&COOH½
vkSj ,YdksgkWy ¼&OH½] os dkcksZfDly vkSj gkbMª‚fDly lewgksa dh lkekU; vfHkfØ;kvksa
dk tokc nsrs gSaA bl çdkj dkcksZfDly lewg esa os yo.k] ,LVj] ,ekbM] vEy
DyksjkbM vkfn cukrs gSa] tcfd gkbMª‚fDly lewg esa os v‚Dlhdj.k] ,flfVyhdj.k
ls xqtjrs gSa vkSj èkkrq O;qRiUu] ,LVj] bZFkj bR;kfn cukrs gSaA

gkbMª‚Dlh vEy ij Å"ek dk çHkko fo'ks"k :i ls egRoiw.kZ gksrk gS D;ksafd ;s
fofHkUu mRikn curs gSa tks gkbMª‚Dlh vkSj dkcksZfDly lewg dh fLFkfr ij fuHkZj djrs
gSaA

(a) &gkbMªksDlh vEy] tc xeZ fd;k tkrk gS] rks ySDVkbM ds :i esa tkuk tkus
okyk pØh; f},LVsj curk gS( nks vyx&vyx v.kqvksa ds ,YdksgkWy vkSj
dkcksZfDly lewg ikuh ds mUewyu ds lkFk ,d nwljs ds lkFk tqM+rs gSaA



dkcksZfDtfyd vEy
vkSj bZFkj

184 Lo&vfèkxe
ikB~; lkexzh

-gkbMªksDlh vEy ¼Xykbdksfyd vEy½ ySDVkbM ¼XykbdksykbM½

ySDVkbM~l] tc ikuh ds lkFk mcyk gqvk gksrk gS] rks &gkbMª‚Dlh vEy
okil nsrs gSaA

(b) xeZ djus ij] &gkbMª‚Dlh vEy ikuh [kks nsrs gSa vkSj eq[; :i ls 
&vlar`Ir vEy cu tkrs gSaA

2 2 2 2HOCH .CH .COOH CH ==CH.COOH + H O

gkbMªkØsfyd vEy ,fØfyd vEy

(c)  vkSj  vEy ds ekeys esa] ,d gh v.kq ds ,YdksgkWy vkSj vEy lewg vklkuh
ls  uked ,d vkarfjd ,LVj cukus ds fy, vfHkfØ;k djrs gSaA

-gkbMªksDlhC;wVfjd vEy -C;wVjksysDVksu

-gkbMªksDlhoysfjd vEy -oysjksySDVksu

ySDVksu {kkj yo.kksa esa ifjofrZr gks tkrs gSa] tc {kkj dh ek=k vfèkd gks tkrh
gSA

vEy ds ?kksy esa lksfM;e veyxe ds lkFk vip;u djus ij] ySDVksu blh
olh; vEy esa vip;fur gks tkrs gSa

¼d½ ,sls gkbMª‚Dlh vEy ftlesa gkbMª‚Dlh lewg dkcksZfDly xzqi ls ikap ;k
vfèkd&CH

2
 lewg }kjk vyx gks tkrs gSa] jSf[kd i‚fyej cukus ds fy,

var%vk.kfod ;ksx ls xqtjrs gSaA

ikyhej
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dkcksZfuy lewg(C=O foLrkj) ds {ks= IR vo'kks"k.k esa & ySDVksu gksrs gS tks
1780&1760 cm&1] tcfd &ySDVksu esa ;g 1750–1735 cm&1 gSA

 (CH
3
.CHOH.COOH)

;g [kêk nwèk (L. ySDVe ¾ nwèk) vkek'k; dk jl] [khjk vkSj vQhe esa gksrk gSA

bls lkekU; fofèk }kjk rS;kj fd;k x;k gS tSlk fd igys crk;k tk pqdk gSA
vkS|ksfxd :i ls ;g fd.ou xUuk 'kdZjk ;k Xywdkst ds foy;u eas gksrk gSA

xUuk dh phuh] Xyqdkst vFkok xqM+ dks iryk djus ds fy, FkksM+k lk [kêk nwèk
vFkok {k; gqvk iuhj feyk;k tkrk gS vkSj bls 40&45 fMxzh lsfYl;l rkieku ij
6 fnu rd j[kk tkrk gSA [kêk nwèk ;k iuhj esa cSflyl ,flMh ySfDVVh gksrs gSaA
dqN pkd dks èkhjs&èkhjs bl ?kksy esa feyk;k tkrk gS rkfd ekè;e dh vEyrk 1%

ls de jgs rkfd B. vEyh; ySfDVVh dh xfrfofèk u"V u gksA nqXèkkEy vEy dk
mRiknu fd.ou ds ifj.kkeLo:i v?kqyu'khy dSfY'k;e ySDVsV ds :i esa gks tkrk
gSA dSfYl;e ySDVsV dks Nku ds ruq lY¶;wfjd vEy dh x.kuk ek=k }kjk fo?kfVr
fd;k tkrk gSA dSfY'k;e lYQsV Nku ds vyx fd;k tkrk gS vkSj de ncko esa
ySfDVd vEy ds fØLVy cukus ds fy, lkafær gksrk gSA

HOH
12 22 11 6 12 6 6 12 6
Cane-sugar Glucose Fructose

C H O C H O + C H O
xUus dh 'kdZjk Xywdkst ÝDVkst

2 4

4

H SOB.
6 12 6 3 3–CaSO

C H O 2CH .CO.CHO 2CH .CHOH.COOH vEyh;

yfs DVjh
feFkkby XysDly

3 2 4

4

CaCO H SO
3 2 3– CaSO

(CH .CHOH.COO) Ca 2CH .CHOH.COOH 

nqXèk vEy dk fuekZ.k xUuk&'kdZjk ds fd.ou jhtksQl vksjstk (Rhizophus

Oryzae) }kjk gksrk gS gekjs ns'k esa bls phuh feyksa ds xans xqM+ksa ls fufeZr fd;k tkrk
gSA

¼a½ % gkbMªksfyfll ij dl ,flVSfYMgkbM esjD;wfjd vk;uksa dh
mifLFkfr esa rauq lY¶;wfjd vEy ds ekè;e ls bls ikfjr djds ,flfVyhu ls
çkIr fd;k tkrk gSA

2 4

4

 H SO
2 31% HgSO

80 C

2C + H HC CH CH CHO


  ruqfo |qr

fpxa kjh ,fslVyhu ,fs lVyfMgkbM

HCN  
Dil. HCl

3 3
-

CH .CHOH.CN CH CHOH.COOH
dl, flVyfMgkbM lkbuksgkbfMªu yfS DVd vEy
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¼b½ : çksisu dks Dyksjhu ls 1] 2 MkbDyksjksçksisu ds :i esa yxk;k tkrk
gSA ruq {kkj vkSj ckn ds v‚Dlhdj.k ds lkFk gkbMªksfyfll ds ckn esa

ySfDVd vEy curk gSA

3 2 2 3 2CH —CH==CH + Cl CH .CHCl.CH Cl

NaOHruq  O
3 2 3CH .CHOH.CH OH CH .CHOH.COOH

: nqXèkkEy fuEufyf[kr rhu fHkUu :iksa esa fo|eku
gS

¼i½  & [kV~Vs nwèk dh ySfDVd vEy ;k blds Åij
ds rjhdksa ls rS;kj fd;k x;k ySfDVd vEy v‚fIVdyh vfØ; gS vkSj bls
ltkrh;¼jslfed½ voLFkk ds :i esa tkuk tkrk gSA ;g 18°C ij fi?ky
tkrk gS bls v‚fIVdyh lfØ; voLFkk&MsDlVªks vkSj ykboks esa mi;qä fofèk;ksa
ls gy fd;k tk ldrk gSA

¼ii½ d- & ;g lkdksZySfDVd vEy ¼xzhd: lkjdkWl ¾ ekal½ ds uke
ls Hkh tkuk tkrk gS vkSj ;g ekalisf'k;ksa dh xfrfofèk ds nkSjku ekalisf'k;ksa
esa Xykbdkstu ds VwVus ls curk gSA ckdh ds le; esa lkjdksySfDVd vEy
okil Xykbdkstu esa ifjofrZr gks tkrk gSA ekalisf'k;ksa esa lkdksZfVd vEy ds
lap; ds dkj.k Fkdku eglwl gksrk gSA bls ekal ds jl ls çkIr fd;k tk
ldrk gS vFkok dl- :Ik ij isfuflfy;e Xykde dks fn[kk;k tk ldrk gS
tks ykboks dh voLFkk dks uk'k dj nsrh gSA ;g 260c ij fi?kykrk gSA

¼iii½ l- & ;g dl- :Ik ds ladYi ls çkIr fd;k tk ldrk gS vFkok
lqØkst ds fd.ou ls csflyl ,flMh ySojsDVhVh ds }kjk rS;kj fd;k tk
ldrk gSA

 lkekU; ;k fuf"Ø; ySfDVd vEy ,d jaxghu flji gSA (Xyukad
18°C, DoFkukad 122°/15 mm) bldk Lokn [kêk gksrk gSA ;g ikuh esa ghMªksLdksfid
vkSj vR;ar ?kqyu'khy gSA

: lHkh -gkbMªksDlh vEy dh lkekU; vfHkfØ;kvksa ls xqtjrh gSaA
dqN vU; egRoiw.kZ vfHkfØ;k,a uhps nh xbZ gSa:

1- COOH  ;g ued vkSj ,LVj cukrk gS

– +
3CH CH(OH)COONa 3 2 5CH CH(OH).COOC H

         lksfM;e ySDVsV       bFkkby ySDVsV



dkcksZfDtfyd vEy
vkSj bZFkj

Lo&vfèkxe 187

ikB~; lkexzh

2- OH

¼i½  dks &OH lewg dh mifLFkfr ds dkj.k ,flVkby fd;k
tk ldrk gSA

ySfDVd vEy ,flVkbyySfDVd vEy

¼ii½ & ̂QsUVu* ds vfHkdeZd ¼FeSO
4
 + H

2
O

2
 ½ ds lkFk gYds

v‚Dlhdj.k ij] ;g ikb#fod vEy ds fy, vkDlh—r gSA

+2
2 2Fe /H O

3 3[O]
CH .CHOH.COOH CH .CO.COOH

ySfDVd vEy ikb#fod vEy

gkykafd ruq vkSj vEyh; iksVSf'k;e ijeSaxusV ds lkFk ;g ,lhVSfYMgkbM ds
fy, vkDlh—r gksrk gSa

4KMnO
3 3 2 2CH .CHOH.COOH + O CH .CHO + CO + H O

¼iii½  & vk;ksMhu vkSj dkfLVd lksMk
ls ;g vk;ksMksQkeZ dk fuekZ.k djrk gSA

2I
3 3CH .CHOH.COOH CH .CO.COOH    

2I     3CI .CO.COOH

ySfDVd vEy ikb#fod vEy VªkbZ&vk;ksMksçwfod vEy

  
NaOH

3 2CHI + (COONa)

vk;MksQkeZ lksMkv‚DlkysV

3- -OH COOH 

¼i½  nksuksa lewgksa ij çHkko'kkyh fØ;k dj
Dyksjksçksfi;ksukby nsrk gSaA

3 5 3 3CH .CH(OH).COOH + 2PCl CH .CH(Cl).CO.Cl + 2POCl + 2HCl

¼ii½ & ruq lY¶;wfjd vEy ds lkFk xje
djus ij] ySfDVd ,flM ,flVSfYMgkbM vkSj QkfeZd vEy esa cny tkrs
gSa

3 3CH .CHOH.COOH CH CHO + HCOOH

lkaæ lY¶;wfjd vEy QkfeZd vEy dks dkcZu eksuksDlkbM vkSj ikuh esa
fo?kfVr djrk gSa

2 4H SO
2HCOOH CO + H O

¼iii½ tc ;g dsoy xeZ fd;k tkrk gS rc ;g pØh; MkbLVj 
dgykrk gSA
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ysDVkbM

 bldk mi;ksx fuEufyf[kr :iksa esa fd;k tkrk gSA

¼i½ peZ'kksèku m|ksx esa A

¼ii½ 'khry is; esa muds Lokn dks lqèkkjus ds fy,A

¼iii½ ikpu ra= esa blds lqèkkjkRed çHkko ds dkj.k f'k'kqvksa ds Hkkstu esaA

¼iv½ dSaMht esa vEyh; :i esaA

¼v½ mi;ksxh ySDVsV dh rS;kjh esa%

¼a½ dSfY'k;e ySDVsV ds :i esa dSfY'k;e dh deh dks de djus ds fy,]
csfdax ikmMj esa vkSj jä Ldandkjh¼dkS;xqykaV½ ds :i esaA

¼b½ ,sfUVeuh ySDVsV ds :i esa Åu jaxkbZ esa vkSj dSfydks fçafVax esa eMsaZV ds
:i esa

¼c½ ,fFky ySDVsV ds :i es ukbVª‚lsY;wykst ySdlZ esa foyk;d ds :i esa

¼d½ pkanh ySDVsV ds :i esa ,aVhlsIV vkSj dlSys ds :i esa

¼e½ Qsjj~l ySDVsV ds :i esa nok cukus ds fy, ykSg ds :Ik esaa

¼f½ lksfM;e vkSj iksVsf'k;e ySDVsV ds :i esa tks muds flji ç—fr ds
dkj.k fXylj‚y fodYi ds :i esa mi;ksx fd;k tkrk gSA

¼g½ VsVsfu;e ySDVsV VSfuax esa ç;ksx fd;k tkrk gSA

¼i½ ,YdksgkWy esa fFk;ksQsu vkSj lkanz lY¶;wfjd ,flM dks ySfDVd ,flM ds
tyh; ?kksy esa feykus ij yky jax vkrk gSA

¼ii½ tc vk;ksMhu vkSj dkfLVd lksMk ls xje fd;k tkrk gS rks vk;ksMksQkeZ ds
ihys fØLVyksa dks feyk;k tkrk gSA

(i) ySfDVd ,flM dk  C
3
H

6
O

3
 gSA

(ii) lksfM;e ckbdkcksZusV ls lzko rFkk yo.k ,oa ,LVj dks cqycqys ds :Ik esa fufeZr
djrk gS ;g&COOH lewg dh mifLFkfr dks n'kkZrk gSA

(iii) ;g ,flVkbys'ku ls xqtjrh gS vkSj gkbMksfMd vEy ls vip;u ij çksiksfud
,flM Hkh cukrh gSA;g vYdksgkWfyd lewg dh mifLFkfr dks n'kkZrk gSA

(iv) mijksä rF;ksa ds vkèkkj ij] ySfDVd vEy dks fuEufyf[kr lajpukRed lw=ksa
esa ls fdlh Hkh }kjk n'kkZ;k tk ldrk gSA

CH3.CHOH.COOH CH2OH.CH2.COOH

I I I
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(v) QsUVu~l ds vfHkdeZd ds lkFk v‚Dlhdj.k ij] ;g ,d dsVks vEy&ikb:fod
vEy ds :Ik esa gksrk gSA blls f}rh;d ,Ydksgfyd lewg ¼> CHOH½ dh
mifLFkfr dk irk pyrk gSA ;g lajpuk dk leFkZu djrk gSA

(vi) lajpuk blds la'ys"k.k }kjk vkxs lefFkZr gS α-Dyksjksçksvksfud vEy ls rS;kj
djus rFkk ruq lY¶;wfjd vEy ds çHkko lsA

2 4H SO
3 3CH .CHOH.COOH CH CHO + HCOOH

HOOC-CH(OH)-CH
2
-COOH

eSfyd vEy [kêk vaxwj] lsc vkSj tkequ esa gksrk gSA ^f'dhy* us igys 1785
esa dPps lsc ls vyx fd;k] tgka ¼,y- ekSywe ¾ lsc½ gksrk gSA

1- eSfyd vEy mcyrs gq, ikuh ds lkFk fudyus okys Nkx ls csgrj rS;kj fd;k
tkrk gSA pwus ds nwèk esa tc dSfY'k;e ds ckjhd :i ls ?kqyu'khy feJ.k ckgj
fudyrk gS rks mls pwus ds nwèk ls feyk;k tkrk gSA vo{ksi.k dks Nkuk tkrk
gS] ikuh ls èkks;k tkrk gS vkSj lY¶;wfjd vEy dh ifjdfyr ek=k }kjk
mipkfjr fd;k tkrk gS tc eqä eSfyd vEy eqä gks tkrk gSA vo{ksfir
dSfY'k;e lYQsV dks Nkuk tkrk gS vkSj Nkuus okys eSfyd vEy ls ty ds
ok"ihdj.k ij çkIr fd;k tkrk gSA

2- ,d vU; vkS|ksfxd i)fr esa eSfyd vEy ij xeZ ruq lY¶;wfjd vEy dk
ncko Mkydj fØ;k fd;k tkrk gSA

eSykbd vEy eSfyd vEy

3- -,feuks lfDlfud vEy¼vLikfVZd vEy½ ij ukbVªl dh fØ;kA

,sLiSjkfVd vEy eSfyd vEy

4- gkbfMª;ksfMd vEy ds lkFk VkVZfjd vEy dh vkaf'kd vip;u ds }kjk

VkjVfjd vEy eSfyd vEy

5- vknz pkanh v‚DlkbM ds lkFk czksekslfDlfud vEy dh fØ;k djdsA
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eSfyd vEy jaxghu rFkk jok;qä Bksl gksrk gS tks ikuh rFkk
,YdksgkWy esa ?kqyu'khy gksrk gS fdarq bZFkj esa dHkh&dHkkj ?kqyu'khy gksrk gSA blesa
,d vlarÌr dkcZu gksrk gS] blfy, nks v‚fIVdyh lfØ; vkSj ,d fuf"Ø; :i esa
ekStwn gksrk gSA

d-eSfyd vEy L-eSfyd vEy

çk—frd lzksr ls çkIr vEy ruq foy;uksa esa yhoks ?kw.khZ gSA foy;uksa dh lkanzrk
dks c<+kus ij vkSj fof'k"V ?kw.kZu dks ?kVkus ij ;g 'kwU; gks tkrk gS] tc lkanzrk 34%

gksrh gSA lkanzrk esa vkSj of̀) djus ls foy;u MsDLVªks ?kw.kZu çnku djrk gSA MsDlVªks
fdLe Mh&VkVZfjd vEy dks gkbMksfMd vEy ds lkFk vkaf'kd :i ls vip;u djus
ds }kjk çkIr dh tkrh gSA vU; rjhdksa ls bls jsLlfed ds :Ik esa çkIr fd;k tkrk
gSA MsDLVªks vkSj yhoks :i esa 100 fMxzh lsfYl;l ij çdh.kZ vkSj fi?kyrs gSa] tcfd
jslfed Q‚eZ (dl)] 135 fMxzh lsfYl;l ij çdh.kZ vkSj fi?kyrk ugha gSA

jklk;fud :i ls ;g ,d f}rh;d ,YdksgkWy vkSj ,d ewyHkwr
vEy nksuksa ds :i esa O;ogkj djrk gSA

¼i½ & bls 150&1800C rkieku ij xeZ djus ij ;g eSfyd
,ugkbMªkbM vkSj Qeksfjd vEy&,d vlarÌr vEy ¼ySfDVkbM esa ugha½ dk
feJ.k cukrh gSA xSj ok"i'khy ¶;wesfjd vEy dks ihNs NksM+us ij ok"Ik'khy
eSfyd ,ugkbMªkbM fMfLVYl gksrk gSA blfy,] ;g] ,d β gkbMªksDlh vEy
dh rjg O;ogkj djrk gS

eSfyd ,sUMªhjkbMA eSfyd vEy Qefjd vEy

¼ii½  % gkbfMª;ksfMd vEy ds lkFk vip;u gksus ij] ;g lfDlfud vEy
cukrk gSA

¼iii½  lkoèkkuhiwoZd iksVSf'k;e ijeSXusV ds lkFk v‚Dlhdj.k djus
ij ;g ,d v‚DlkysflfVd vEy dk fuekZ.k djrh gS] tks dsVks ,Uuksy
VSVksesesfjTe n'kkZrh gSA
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eSfyd vEy v‚DlkysflfVd vEy ¼,u‚y Q‚eZ½
¼dsVks Q‚eZ½

Øksfed vEy ds lkFk v‚Dlhdj.k bls eSyksfud vEy esa cny nsrk gSA

eSyksfud ,flM

¼i½ is; inkFkksaZ esa lkbfVªd vEy ds fodYi ds :i esaA

¼ii½ nokvksa dks 'kq) djus ds fy, vkSj ¼xys dk [kjk'k½ lksjFk rS;kj djus ds fy,A

¼iii½ mi;ksxh ,LVj vkSj yo.k rS;kj djus ds fy,A

αα’

(2,3-Dihydroxybutan-1,4-dioic acid)

VkVZfjd vEy esa nks leku vlarÌr dkcZu ijek.kq gksrs gSa blfy, ;g pkj f=foe
leko;ork voLFkk&MsDlVªks] ykoks] eslks vkSj jslSfed esa ik;k tkrk gSA

Mh&VkVZfjd vEy vkbZ&VkVZfjd vEy eslks&VkVZfjd vEy

çk—frd :i ls VkVZfjd vEy MsDlVªks ?kw.khZ gksrk gS vkSj vaxwj ds jl ds
fd.ou ds nkSjku fofHkUu Qyksa ¼tSls vaxwj] Iye] csjh vkfn½ vkSj vkxksZy tSls Qyksa
esa eqä voLFkk esa ik;k tkrk gSA

1- (Argol) dPps vxksZy dks mcyrs ikuh esa ?kksydj lQsn inkFkZ
çkIr djus ds fy, fØLVyh—r fd;k tkrk gS ftls 
¼iksVsf'k;e gkbMªkstu VkVZj½ ds uke ls tkuk tkrk gSA bls mcyrs gq, ikuh
esa feyk;k tkrk gS vkSj dSfY'k;e gkbMª‚DlkbM ds lkFk fu"çHkkoh fd;k tkrk
gS tc ewy VkVZj dk vkèkk v?kqyu'khy dSfY'k;e VkjVªsV ds :i esa vyx gks
tkrk gS vkSj 'ks"k vkèkk iksVsf'k;e VkjVªsV dh rjg ?kqy tkrk gS-
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iksVkf'k;e gkbMªkstu VkjVªsV dSfY'k;e VkjVªsV iksVSf'k;e VkjVªsV

vo{ksi dks Nkuk tkrk gS vkSj dSfY'k;e DyksjkbM ds foy;u ds lkFk Nkuus
dk dke fd;k tkrk gS tc ?kqyus okyh VkjVªsV dks dSfY'k;e VkjVªsV ds :i
esa vo{ksfir fd;k tkrk gSA

iksVSf'k;e VkjVªsV dSfY'k;e VkjVªsV

nksuksa lafØ;kvksa }kjk çkIr dSfY'k;e VkVsZV dks ckn esa ruq lY¶;wfjd vEy dh
ifjdfyr ek=k ds lkFk fo?kVu fd;k tkrk gSA dSfY'k;e lYQsV dks Nkuk
tkrk gS vkSj tkuoj ds pkjdksy ds fo?kVu ds ckn Nkyksa dks d &VkVZfjd
vEy ds fØLVYl dks de ncko esa Hkki nsdj lq[kk fn;k tkrk gSA

2- ;g mcyrs gq, ’&f}czksekslfDlfud vEy vknz pkanh v‚DlkbM }kjk çkIr
fd;k tk ldrk gSA

dl- VkjVfjd vEy

3- XykbvkWfDly lkbuksgkbMªhu dk gkbMªksfyfll VkVZfjd vEy nsrk gSA

Xys;ksDly lkbuksgkbfMu dl- VkjVfjd vEy

4- ;g QkeSfjd vEy ds {kkjh; iksVsf'k;e LFkk;h eSaxusV ds v‚Dlhdj.k ls Hkh
çkIr fd;k tk ldrk gSA

¶;weSfjd vEy dl- VkVZfjd vEy

gkykafd {kkjh; iksVSf'k;e ijeSaxusV ds lkFk esykbd vEy ds v‚Dlhdj.k ls
eslks&VkVZfjd gksrk gS tks 170 C ij Mh&VkVZfjd vEy ds lsaèkk ued dks xeZ
djds Hkh rS;kj fd;k tk ldrk gSA

5-

2 2H Br
2 2 2 2 2Ni

2C + H HC CH CH ==CH CH Br.CH Br  fo|rq

fpxa kjh
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lDlhfud vEy Mkbczksekslsfjfud vEy

dl- VkjVfjd vEy

VkVZfjd vEy jaxghu jok;qä Bksl gksrk gS tks ikuh vkSj ,YdksgkWy
esa vklkuh ls ?kqyu'khy gksrk gS ysfdu bZFkj esa v?kqyu'khy gksrk gSA fofHkUu çdkj
ds HkkSfrd xq.kksa esa ls dqN rkfydk 4-4 esa lwphc) gSaA

jklk;fud :i ls lHkh pkj :iksa esa ,d rjg ls O;ogkj djrs
gSaA VkfVZd vEy MkbdkcSZfDtfyd vEy rFkk f}rh;d ,YdksgkWy ds xq.kksa dk çR;qÙkj
nsrk gSA

 VSVkfjd vEy ds HkkSfrd xq.k

 HkkSfrd xq.k MsDL=ks ykboks eslks jsLlfed 

1  xyukad fMxzh lsfYl;l 167&1700 167&1700 1400 205&2060 

2 fof'k"V xq#Ro 1-760 1-760 1-697 1-666 

3 []D $12 $12 0 0 

4 fØLVy Q‚eZ fçTe fçTe IysV~l fo"kedks.k 

5 ikuh esa 20 fMxzh g/100 xzke 
lsfYl;l ij ?kqyu'khyrk 
 

139 139 125 206 

6 Ka esa 250× 10&3 1-30 1-30 0-60 1-02 

 
1.  ;g yo.k&vEy vkSj lkekU; yo.k dh nks Ük̀a[kykvksa

dk fuekZ.k djrk gSA

iksVSf'k;e gkbMªkstu VkVZzsV lksfM-iksVS-VkjVªsV iksVS-,aVhekWukby VkVsZªV
¼vEy yo.k½ ¼jks'ksy yo.k½ ¼VkVZj ,esfVd½

¼lkekU; yo.k½
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2-  ,YdksgkWy ds lkFk ;g vEy vkSj lkekU; ,LVj cukrh
gSA

,fFky gkbMªkstu VkVªsZV Mk;Fkkby VkVZzsªV

3-  veksfu;k ds lkFk ;g veksfu;e yo.k cukrk gS tks
xeZ gksus ij ,ekbM yo.k esa cny tkrk gSA

4-  & tc 150 fMxzh lsfYl;l ij xeZ fd;k tkrk gS rks
VkVZfjd vEy ,ugkbMªkbM cukrk gSA vkSj vf?kd xeZ djus ls ikb#fod
vEy dh cukoV ds lkFk pkjdksy ds tSls dkyk gks tkrk gSA

VkjVfjd vEy VkjVfjd ,ugkbMªkbM

rhoz
ghfVax

fi#fod vEy

5-  & Q‚LQksjl isaVkDyksjkbM ds lkFk
;g MkbDyksjksftfDly DyksjkbM cukrk gSA

MkbDyksjkslfDlfuy DyksjkbM

6-  & gkbMªkstu czksekbM ds lkFk ;g 2] 3]
Mkbczksekslqfyfud vEy dk fuekZ.k djrk gSA

7-  & gkbMªkstu vk;ksMkbM igys eSfyd
vEy vkSj fQj lqfDlfud vEy dk vip;u djrk gSA

(H O  I )2 2vkSj(H O  I )2 2vkSj

VkjVfjd vEy
eSfyd vEy lfDlfud vEy

8-  & tc vEy ds lkFk vfHkfØ;k gksrh gS
rc VkVZfjd vEy pkjdksy dh rjg vkSj dkcZu eksuksv‚DlkbM] dkcZu
Mkbv‚DlkbM] lYQj Mkbv‚DlkbM vkfn esa vi?kfVr gks tkrs gSA
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9-  & ,flVkby DyksjkbM ls eksuks vkSj Mk;,slhVkby O;qRiUu
dk fuekZ.k djrk gSA

eksuks,flVkbyVkjVfVd vEy

Mkb,flVkbyVkjVfVd vEy

10- & gYds v‚Dlhdj.k dkjdksaa ds lkFk VkVZfjd vEy dks vkDlhÑr
fd;k tkrk gS] tcfd etcwr v‚Dlhdj.k dkjdksa ¼tSls] HNO

3
½ ds lkFk ;g

v‚Dlkfyd vEy cukrk gS

VkVZfjd vEy VkjVªksfud vEy vkDtkfyd vEy

gkyk¡fd] QsUVu ds vfHkdeZd ds lkFk ¼H
2
O

2 
+ FeSO

4
 ½ MkbZgkbZMªksDlh

eSfyd vEy dk v‚Dlhdj.k gks tkrk gSA

MkbgkbMªksDlheSfyd vEy

pwafd ;g eǹq v‚Dlhdj.k dkjd ds lkFk vklkuh ls v‚Dlhdj.k dj fn;k
tkrk gS] ;g veksfu;kdy flYoj ukbVªsV ¼Vksyu vfHkdeZd½ ls ,d ijr ¼tks
pkanh ds niZ.k dh rjg gksrk gS½ esa mipf;r dj nsrk gSA

11- & Qsgfyax ds foy;u esa ¼CuSO
4
 + jks'ksy yo.k +

NaOH½ lksfM;e iksVsf'k;e VkVsZªV] ckn dh laHkkfor lajpuk ds lkFk ?kqyu'khy
ladqy esa ifjofrZr djds v?kqyu'khy rkack ds gkbMªksDlkbM ds vo{ksi.k dks
lhfer djrk gSA

lksfM;e D;wfizVkjVªsV

budk mi;ksx fuEufyf[kr }kjk fd;k tkrk gS

(i) ,QosZlsUV vkSj [kkjk is; inkFkZ rS;kj djus ds fy,A
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(ii) jtr niZ.k cukus esa mi;ksx fd;k tkrk gSA jks'ksy yo.k ¼lksfM;e iksVsf'k;e
VkVZjsV½] Qsgfyax foy;u cukus esa Hkh mi;ksx fd;k tkrk gSA

(iii) VkVZj ,sesfVd ¼iksVSf'k;e ,f.Veksfuy VkVZjsV 6 4 6 2

1
C H O K(SbO. H O

2
 
  

½ dk mi;ksx

eryh@fepyh vkSj mYVh djkus esa fd;k tkrk gSA bls MkbZ rFkk dSfydks
NikbZ esa jaxcaèkd ds :i esa Hkh fd;k tkrk gSA

(iv) Øhe vkWQ VkVZj vkSj lksfM;e dkcksZusV dks feykdj csfdax ikmMj cukus esa
mi;ksx fd;k tkrk gSaA

(i) tc bls xeZ fd;k tkrk gS rks ;g tyus okyh phuh dh xaèk mRiUu djrk
gSA

(ii) tc bls fjlkWflZukWy ds lkFk lkUnz H
2
SO

4
 dh mifLFkfr esa xeZ fd;k tkrk

gS rks xgjk yky jax mRiUu gksrk gSA

(iii) QsUVu vfHkdeZd vkSj dkfLVd lksMk ds lkFk ;g cSaxuh jax mRiUu djrk gSA

(iv) VkfVZd vEy dk fuf"Ø; foy;u dSfY'k;e DyksjkbM ds lkFk lQsn vo{ksi
çnku djrk gSA ;g vo{ksi lksfM;e gkbMª‚DlkbM esa ?kqyu'khy gksrs gS]
ysfdu xje djus ij fQj ls mRiUu gks tkrs gSaA

(v) tc VkWfyu vfHkdeZd ds lkFk 60&80 fMxzh lsfYl;l ij xeZ gksrk gS] VkfVZd
vEy dk foy;u pkanh ds niZ.k dh rjg ijr mRiUu djrk gSA

HOOC.CH
2
.C(OH).COOH.CH

2
.COOH

flfVªd vEy dbZ Qyksa ¼VekVj] ukjaxh vkfn½ esa fo'ks"k :i ls [kês lewg tSls dPps
Qy esa gksrk gS] uhacw] xyxy vkfn uhacw ds jl esa lkbfVªd vEYk ds 6&10% gksrs gSa

1-  uhacw ds jl dks lcls igys mckydj çksVhu cuk;k tkrk
gSA rc rjy dks pwuk vkSj mcyk gqvk ds lkFk fu"çHkkfor fd;k tkrk gSA
mcyrs ikuh esa dSfY'k;e lkbVªsV v?kqyu'khy gksrk gS] tks fuLianu }kjk
Nkudj fudkyk tkrk gS vkSj ruq lY¶;wfjd vEy dh x.kuk dh xbZ ek=k
ds lkFk fo?kfVr gksrk gSA vo{ksfir dSfY'k;e lYQsV dks Nkuk tkrk gS vkSj
Nkudj bls lkbfVªd vEy ds eksuks&gkbMªsV fØLVy nsus ds fy, lkafnzr fd;k
tkrk gSA

2- vesfjdk] tkiku] baXySaM vkfn esa lkbfVªd vEy fufeZr gksrk gSA
xUus&phuh] Xywdkst ;k 'kq) xqM+ ds 10&12% ?kksy dks fd.ou 40ºC ij dqN
QQwn] tSls] flVªksekbfll fiQsfjel ;k ,sLiftZyl ukbtj ds lkFk fd;k
tkrk gSA ;g fd.ou vdkcZfud yo.kksa tSls dSfY'k;e dkcksZusV dh mifLFkfr



dkcksZfDtfyd vEy
vkSj bZFkj

Lo&vfèkxe 197

ikB~; lkexzh

esa fd;k tkrk gSA tks bl nkSjku cuus okys eqä vEy dks fuf"Ø; djrk gSA
QQwn¡ vR;fèkd vEyh; ekè;e esa ugha c<+rk gSA fd.ou 7&10 fnuksa ds Hkhrj
iwjk gks tkrk gS] tc flfVªd vEy dSfY'k;e flVªsV ds :i esa mi{ksfir gks
tkrk gS vkSj Åij of.kZr fofèk }kjk iquiZzkIr fd;k tkrk gSA

3-  tLrk dh mifLFkfr esa v‚DlkysVs ds lkFk
,fFky czkseks,flVsV ds la?kuu }kjk çkIr mRikn dks gkbMªksykbftax djds vEy
çkIr fd;k tkrk gS A

bFkkby czk sek s,lhVsV bFkkby vkWDtsyks,lhVsV

lkbfVªd vEy

4.

la'ys"k.k

fXyljky dk

fXyljky

flfVªd vEy

fXyljky
MkbDyksjksgkbfMªu MkbDyksjk s,lhVksu

MkbDyksjk s,lhVksu
lk;uksgkbfMªu

1]2]3&VªkbZlkbuks
gkbMªk sDlh izk sisu

2C + H2

lkbfVªd vEy fØLVyksa ds cM+s vkdkj ds fØLVyksa ds :i esa gksrk
gS ftlesa fØLVyhdj.k ds ikuh ds v.kq gksrs gSaA 130 °C rd xeZ gksus ij] ;g ikuh
[kks nsrk gS vkSj futZy vEy 153 °C ij fi?ky tkrk gSA ;g ikuh vkSj ,YdksgkWy
esa vklkuh ls ?kqyu'khy gksrk gS] ysfdu bZFkj esa fojy :i ls ?kqyu'khy gksrk gSA

lkbfVªd vEy Vªkbcsfld vEy vkSj ,YdksgkWy ds :i esa O;ogkj
djrk gSA fuEufyf[kr dqN fof'k"V vfHkfØ;k gSa:



dkcksZfDtfyd vEy
vkSj bZFkj

198 Lo&vfèkxe
ikB~; lkexzh

¼i½ 

1-  ,d VªkbdkcksZftfyd vEy gksus ds ukrs] ;g {kkjh; tSls
rhu yo.k ds lkFk rhu Ükà[kyk dk fuekZ.k djrk gS]

eksukslksfM;e lkbVªsV MkblksfM;e lkbVªsV VªkblksfM;e lkbVªsV

2-  flfVªd vEy ,YdksgkWy ds lkFk ,LVj dh rhu Ükà[kyk
cukrk gS

¼ii½

¼a½  & ,flVkby DyksjkbM ds lkFk ;g eksuks&,lhVkby
O;qRiUu cukrk gSA

,lhVkby lkbfVªd vEy

¼b½  % flfVªd vEy
VªkbdkcksZyhfyd vEy esa vip;u gks tkrk gS

lkbfVªd vEy VªkbdkcZykbfyd vEy

¼iii½

(a) tc vEy dks 150° C rd xeZ fd;k tkrk gS] rks ;g
ikuh dk ,d v.kq [kks nsrk gS ,d vlar̀Ir vEy&,dksukbfVd vEy ¼
β&gkbMªksDlh dh vfHkfØ;k fo'ks"krkvksa dk fuekZ.k vEy ½ cukrk gSA

lkbfVªd vEy ,dksfufVd vEy

mPp rkieku ij ,dksfufVd vEy dkcZu Mkbv‚DlkbM dks [kks nsrk gS
ftlls vkblkseksfjd eslSdksfud] flVSjklksfud vkSj bVsfud vEy curk
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gSA lkbVªkdksfud vkSj vkbVkdkWfud vEy] tc vfèkd xeZ djrs gS rks
,ugkbMªkbM dk mRiknu djus ds fy, ikuh dh deh dj nsrk gSA

,dksfufVd vEy eslkdksfud vEy flVªkdksfud vEy bVdksfud vEy
¼Vªkal½ ¼fll½

lkbVªksdksfud
vEy

bVdkfud
vEy

flVªkdksfud
,ugkbMªkbM

bVdkfud
,ugkbMªkbM

¼b½  ¶;wfeax lY¶;wfjd vEy ds lkFk]
lkbfVªd vEy ,lhVksu MkbdkcksZfDlfyd vEy cukrk gSA

lkbfVªd vEy ,slhVksu MkbdkcksZfXtfyd vEy

¼c½  VkVZfjd vEy dh rjg ;g Hkh èkkrq ds gkbMª‚DlkbM
;qä ?kqyu'khy ladqyksa dk fuekZ.k djrk gS vkSj bl çdkj mudh
vo{ksi.k dks jksdrk gSA

?kqyu'khy ladqy

csusfMDV foy;u esa fufeZr ifjlj dh laHkkfor lajpuk] tks CuSO
4
,

Na
2
CO

3
 vkSj lksfM;e lkbVªsV dk feJ.k bl çdkj gS %

¼i½ gyokbZ ,oa flaFksfVd Qyksa ds is; esa fd;k tkrk gSA

¼ii½ jaxkbZ vkSj NikbZ esa jaxcaèkd ds :i esa
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(iii) fVªC;wVkby flVªsV tSls ,LVj ds :i esa IykfLVd m|ksx esa lkYosaV ds :i esa
'kkfey gSA

(iv) eSXuhf'k;e lkbVªsV ds :i esa jspd ds :i esaA

(v) CywfçaV rS;kj djus esa vkSj yksgs dh deh ds fy, nok ds :i esa Qsfjd
veksfu;e lkbVªsV ds :i esa fd;k tkrk gSA

(vi) f'k'kq vkgkj esa lksfM;e lkbVªsV ds :i esa nwèk ds ngh cuus dh izfØ;k dks
jksdus vkSj cq[kkj esa I;kl ls jkgr ds fy,A lksfM;e lkbVªsV dk mi;ksx
csusfMDV ds foy;u dks rS;kj djus esa Hkh fd;k tkrk gS ftldk mi;ksx
,fYMgkbM lewg vkSj dkcksZgkbMªsV dk irk yxkus vkSj vuqeku djus ds fy,
fd;k tkrk gSA

(i) vEy dk rVLFk foy;u] dSMfe;e DyksjkbM ¼v‚Dlkfyd vkSj VSVkfjd vEy
ls fHkUu½ ds lkFk ftysfVul lQsn vo{ksi nsrk gSA

(ii) flfVªd vEy ds rVLFk foy;u esa dSfYl;e DyksjkbM ds lkFk vo{ksi dk
fuekZ.k ugha gksrkA vo{ksi mcyus ij gksrk gS vkSj ,flfVd vEy esa ?kqyu'khy
gksrk gS] ysfdu lksfM;e gkbMªksDlkbM esa v?kqyu'khy gksrk gSA

(iii) lkanz lY¶;wfjd vEy esa ;g uhyk jax b&uS¶Fk‚y ls feyrk gSA

(iv) lkanz lY¶;wfjd vEy ls xeZ gksus ij dkcZu eksuksDlkbM fodflr gks tkrh gS
rFkk inkFkZ xgjs Hkwjs jax ds gks tkrs gSaA gkykafd] tc vdsys xje fd;k tkrk
gS rks ;g pklZ ds :Ik mŸksftr ok"i çnku djrk gS ysfdu blesa tyk gqvk
phuh ¼lh-Q- VSVkfjd vEy ½ dh dksbZ xaèk ugha gksrk gSA

v‚xsZfud vEy ds ,LVj dks dkcZfud ,LVj dgk tkrk gS vkSj bls gkbMªkstu ds
ijek.kq&COOH lewg }kjk ,Ydkby ds çfrLFkkiu }kjk xfBr dkcZfud vEyksa ds
,Ydkby O;qRiUu ds :i esa ekuk tkrk gSA ;s ikSèks] Qy] Qwy vkfn esa ç—fr esa O;kid
:i ls forfjr fd, tkrs gSaA rsy vkSj olk fXylj‚y ds lkFk mPp olk;qä
vEy&LVh;fjd] ikfefVd] vksfyd vEy vkfn ds ,LVj gSa vkSj blfy, bUgsa
fXyljkbM dgk tkrk gSA ekse mPp olh; vEy&ikfefVd] lsjksfVd vkfn ds ,LVj
gksrs gSa] ftuesa mPp ekuksgkbfMªd ,YdksgkWy tSls fd ek;fjdkby] lsfVy ,YdksgkWy
gksrs gSaA os —f=e :i ls Hkh fufeZr gksrs gSaA

os vke rkSj ij igys ,Ydkby lewg dk ukedj.k djrs gSa] ftlds ckn vEy dk uke
vkrk gS vkSj vkbZlh ,flM ('ic acid') ,flM dks 'ate'ls cnyrs gSaA muds ikl
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lkekU; lw= RCOOR' gS tgk¡ R vkSj R leku ;k fHkUu gks ldrs gSaA fuEufyf[kr
dqN ,LVlZ ds mnkgj.k gSa muds lkekU; vkSj IUPAC uke uhps gSA

IUPAC 

H.COO.CH
3

feFkkby Q‚esZV feFkkby esFkkuks,V

CH3.COO.C2H
5

,fFky ,lhVsV ,Fkkby ,Fkkuks,V

C
2
H

5
.COO.CH

3
feFkkby çksfi;ksusV feFkkby çksisuks,V

,LVj rhu çdkj ds lao;fork fn[kkrs gSa%

(i)  ,LVj Ükà[kyk leko;ork] mnkgj.k ds fy,] C
5
H

10
O

2

nks Ük`a[kyk leko;ork dks çfrfufèkRo djrk gSA

3 2 2 3
Methyl butyrate

CH CH CH COOCH

3

3 3
Methyl isobutyrate

CH

CH CH.COOCH


feFkkby C;wfV;jsV feFkkby vkblksC;wfVjsV

(ii) ,LVj vEy ds lkFk leko;oh gSa tSls] C
3
H

6
O

2

çfrfufèkRo djrk gSA

          2 5
Ethyl formate

H.COOC H     2 5
Propionic acid

C H COOH

,fFky Q‚esZV çksfi;‚fud vEy

(iii) ,LVj eVkesfjt~e fn[kkrk gS tSls

            2 5
Ethyl formate

H.COOC H    3 3
Methyl acetate

CH COOCH

 ,fFky Q‚esZV feFkkby ,lhVsV

1. ,LVj dks ,YdksgkWy ds lkFk vEy dks
HkkVkdj.k¼jh¶yfDlax½ djds FkksM+h ek=k esa futZyhdj.k dkjd dh mifLFkfr esa
rS;kj fd;k tkrk gS tSls fd 5&10% lkanz lY¶;wfjd vEy ;k gkbMªkstu DyksjkbM
xSl ¼fQ'kj&Lih;j la'kksèku½A 300°C ij èkkfRod mRçsjd tSls Fkksfj;k] ,YdksgkWy
vkSj vEy ds ok"i dks ikj djds ,LVjhdj.k Hkh yk;k tk ldrk gSA

,YdksgkWy ds ,LVjhdj.k dh vklku izfØ;k bl çdkj gS%

  çkFkfed > ekè;fed > r̀rh;d

'kkf[kr Ük̀a[kyk vEy dh rqyuk esa lkekU; Ük`a[kyk vEy ds lkFk ,LVjhdj.k rst
gksrk gSA

bFkkby ,lhVsV



dkcksZfDtfyd vEy
vkSj bZFkj

202 Lo&vfèkxe
ikB~; lkexzh

2.

3 2 5 3 2 5
Ethyl acetate

CH COCl + HOC H CH COOC H + HCl

3 2 2 5 3 2 5 3(CH CO) O + HOC H CH COOC H + CH COOH

3 2 5 3 2 5
Silver acetate

CH COOAg + IC H CH COOC H + AgI

flYoj ,lhVsV

2 5 3Al(OC H )
3 3 3 2 5

Acetaldehyde (2 molecules)

O

CH — C — H + O== CH.CH CH COOC H




,flVSfYMgkbM ¼2 v.kq½ ,fFky ,sflVsV

5  & MkbtksfeFksu vEy esa dkcksZfDtfyd vEy ij Mk;tksfeFksu
ds bZFkj ds foy;u ls feFkkby ,LVj dk fuekZ.k gksrk gSA

3 2 2 3 3 2
Diazomethane Methyl acetate

CH COOH + CH N CH COOCH + N

Mk;tksesFksu feFkkby ,lhVsV

 & ,YdksgkWy ,LVjlZ mRiUu djus
ds fy, dsVhu ds lkFk vfHkfØ;k djrk gSA

2 3
Alcohol 2Ketene Ester

O
OH

H C C O + HOR CH — C —OR== ==
CH ==C — OR

  
  
 
 

 & ,d vEy dh fØ;k ,d ,Ydsus ds
lkFk fd;k tkrk gS mRçsjd ds :i esa cksjku f=¶yksjkbM dh mifLFkfr esa ,d ,LVj
dk fuekZ.k gksrk gSA

3BF
2 2 2 5RCOOH + CH ==CH RCOOC H

 & cksjku fVª¶yksjkbM vkSj FkksM+k ikuh dh
mifLFkfr esa bZFkj vkSj dkcZu eksuksvkDlkbM dks 125&180  ij] 500 ls uhps
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ok;qeaMyh; ncko esa] bZFkj vkSj dkcZu eksuksvkDlkbM ds chp laidZ gksus ls ,LVj dk
fuekZ.k gks ldrk gSA

R—O—R + CO RCOOR

,LVlZ jaxghu rjy ;k ÝwVh ;k Qwyksa dh xaèk ds lkFk Bksl gksrs gSaA de vk.kfod
Hkkj ds ,LVj ikuh esa dkQh ?kqyu'khy gSa] ysfdu vk.kfod Hkkj esa of̀) ds lkFk
?kqyu'khyrk rsth ls ?kV tkrh gSA lHkh ,LVj lcls dkcZfud l‚YoSaV~l tSls csathu]
bZFkj vkfn esa ?kqyu'khy gSaA tSls&tSls dkcksZfDtfyd vEy dk dksbZ la;kstu ugha
gksrk oSls&oSls blesa dkcksZfDtfyd vEy tSls dkcksZfDtfyd vEy dh rqyuk esa
DoFkukad fcanq de gksrs gSaA lkekU; Ükà[kyk ,LVj ds DoFkukad 'kkf[kr Ükà[kyk
lao;fork dh rqyuk esa vfèkd gksrs gSaA

vehuksa lewg }kjk gkbMª‚fDly xzqi&COOH dh txg ij çfrLFkkfir dkcksZfDtfyd
vEy }kjk mRikfnr dkcksZfDtfyd ,flM dk O;qRiUu 'kCn gSA

2+ NH + RCO
2 3–OH –H

RCOOH RCONH NH 

vEy vEy ,ekbM

blds fodYi ds :i esa ;s vEy lewg }kjk gkbMªkstu ijek.kq ds çfrLFkkiu ls çkIr
fd, x, veksfu;k ds O;qRiUu ekus tk ldrs gSaA

lekU;rkSj ij ,ekbM }kjk çR;; ic vEy dks cnydj mUgsa blh ,flM ds uke ij
j[kk tkrk gSA IUPAC ç.kkyh ds vuqlkj bldk uke ,ekbM }kjk ewy gkbMªksdkcZu
ds 'e' ds LFkku ij j[kk x;k gSA

IUPAC 
 2HCONH  Q‚feZd vEy QkseSZekbM ehFksu esFkkukekbM 

3 2CH CONH  fljdk vEy ,sflVsekbM bFksu bZFkSuekbM 

2 5 2C H CONH  izksiksfud vEy çksiksuSekbM izksisu çksiSukekbM 

3 7 2C H CONH  C;wfVd vEy C;wVsjkekbM C;wVsu C;wVkukekbM 

4 9 2C H CONH  oSysfjd vEy oSysjkekbM isaVsu isaVkukekbM 

 

1- dkcksZfDtfyd vEy ds veksfu;e yo.kksa dks xeZ djds

4 2 2R.CO.ONH R.CO.NH + H O

2- lkanz veksfu;k ds lkFk vEy DyksjkbM] ,ugkbMªkbM ;k ,LVj ds veksuksfyfll
}kjk]

3 2
Acid chloride Amide

R.COCl + NH R.CO.NH + HCl

2 3 2 3
Acid anhydride
(R.CO) O + NH R.CO.NH + CH COOH
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3 2
Ester

R.CO.OR + NH R.CO.NH + R OH 

3- 'khr lkanz gkbMªksDyksfjd vEy] i‚yhQkLQksfjd vEy ;k {kkjh; gkbMªkstu
ij‚DlkbM ds lkFk ,fYdy lk;ukbM ds vkaf'kd gkbMªksfyfll }kjkA

2 2RC N + H O R.CO.NH 

QkeSZekbM dks NksM+dj lHkh ,ekbM jaxghu fØLVyh; Bksl gksrs gSaA os 'kq) jaxghu
gSa muds xyukad fcanq ewy vEy dh rqyuk esa vfèkd gSaA ;g varj vkf.od gkbMªkstu
caèku ds dkj.k gksrs gSA

lacafèkr v.kqvksa ds fuekZ.k ds dkj.k fupys lnL; ikuh esa ?kqyu'khy gSaA tc ge
?kVrh Ük̀a[kyk ij tkrs gSa] rks ?kqyu'khyrk ?kV tkrh gSA

IR : çkFkfed ,ekbM esa dkcksZfuy lewg ¼[kaM½ ds vojä vo'kks"k.k {ks=
1699 vkSj 1650 cm -1, gS tcfd Lora= NH lewg ds ¼[kaM½ 3509 vkSj 3400 cm&1

ds ikl gSaA gkbMªkstu caèk NH lewg ds fy, {ks= 3350 vkSj 3200 cm -1 ds chp gSA

;g vEy ,ekbM dh fuEufyf[kr bysDVª‚fud lajpuk ls Li"V gS fd dkcksZfud
dkcZu dh bysDVªku dh deh dh {kfriwfrZ ukbVªkstu v.kq dh bysDVªku nkrk fØ;k ls
dh tkrh gSA ifj.kkeLo:i ,ekbM dkcksZfuy lewg dh vfHkfØ;k ij vlj ugha
MkyrsA vEy DyksjkbM vkSj vEy vtyh; ds foijhr] os ,ØkbysfVax dkjd ds :i
esa dk;Z ugha djrs bySDVª‚fud foLFkkiu ds dkj.k ,feMksa esa vehuksa lewg dk ewy
Lo:i dkQh de gks x;k gSA

vEy ,ekbM dh egRoiw.kZ jklk;fud vfHkfØ;kvksa dks uhps la{ksi fd;k x;k
gS:

 : vEy DyksjkbM ds foijhr vEy vtyh; gksrs gSa] vEy ,ekbM
lekU;rkSj ij ikuh ls tyh; ugha gksrs gSaA gkykafd] ;s ikuh ds Hkhuh vEy ;k {kkjh;
{kkj ds lkFk xeZ djds vklkuh ls tyh; gks tkrs gSaA

++
43 3R.CO.NH + H O RCOOH + NH

– –
2 3R.CO.NH + OH RCOO + NH
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¼i½

(ii)

2- : ,d ,ekbM fuEufyf[kr VSVksesfjd :iksa esa ekStwn gS:

,slhVsekbM ds ,d v.kq esa ,d ,slhfVy (CH
3
CO–) rFkk ,d NH

2
 ¼,ekbM½

lewg gksrk gSA CH
3
CO– lewg ds vEyh; xq.k ,sehuks lewg ds Lrjh; xq.kksa dks U;wu

dj nsrs gSaA ftlls ,slhVk;ekbM ,d mnklhu ;kSfxd ds leku O;ogkj djrk gSA
dqN vfHkfØ;kvksa esa ;g vEyksa rFkk {kkjdksa] nksuksa ds lkFk yo.k cukrk gSA

3 3 3 3
Acetamide Acetamide hydrochloride

CH CONH + HCl CH CONH Cl

3 2 3 2 2
Mercuric acetamide

(Covalent)

2CH CONH + HgO (CH CONH) Hg + H O

blh çdkj flYoj vkSj ftad ,ekbM çkIr gksrs gSa] ysfdu os de fLFkj gksrs gSaA
bZFkj ds ?kksy esa lksfM;e ;k lksMkekbM ds lkFk] ,flM ,ekbM lksfM;e yo.k dk
fuekZ.k djrk gS] ftlesa fuEu esa ls dksbZ Hkh lajpuk gks ldrh gS:

 ;k 

3. deh : lksfM;e vkSj ,YdksgkWy ;k fyfFk;e ,Y;wehfu;e gkbMªkbM ds lkFk deh
ij] ,ekbM çkFkfed ,ekbUl mRiUu djrk gSA

2 5

4

Na/C H OH
2 2 2 2or LiAlH

R.CONH + 4[H] RCH NH + H O

4- : Q‚LQksjl iSaV‚DlkbM ds lkFk xje gksus ij ,ekbM ikuh ds v.kq
dks lkbukbM ds :i esa u"V dj nsrk gSA

2 5P O
3 2 3 2

Acetamide Methyl cyanide
(Acetonitrile)

CH CONH CH CN + H O



dkcksZfDtfyd vEy
vkSj bZFkj

206 Lo&vfèkxe
ikB~; lkexzh

5- : tc QkLQksjl ds lkFk isaVkDyksjkbM dks
xje fd;k tkrk gS] os ,Ydkby lkbukbM cukrs gSaA

3 2 5 3 2 2 3CH CONH + PCl CH CCl NH + POCl

3 2 2 3
Methyl cyanide

CH .CCl .NH CH CN + 2HCl

6- : tc ,ekbM] czksfeu vkSj {kkj ds feJ.k dks xeZ fd;k
tkrk gS] rc çkFkfed vekbu esa ,ekbM dh vis{kk ,d dkcZu ijek.kq gksrk gSA
vfHkfØ;k dks gksQeSu dh czkseSekbM vfHkfØ;k ;k gksQeSu dh iquO;ZoLFkk ds :i esa
tkuk tkrk gSA

3 2 2 3 2
Acetamide Acetobromamide

CH CONH + Br + KOH CH .CO.NHBr + KBr + H O

3 3 2
Methyl isocyanate

CH .CO.NHBr + KOH CH NCO + KBr + H O

3 3 2 2 3
Methyl amine

CH NCO + 2KOH CH NH + K CO

3 2 2 3 2 2 3 2CH CONH + Br + 4KOH CH NH + 2KBr + K CO + 2H O

 & bl vfHkfØ;k dks fuEufyf[kr rjhds ls djrs gS %

2 22KOH + Br KBr + KBrO + H O

2
.. ..– H O 2–

2 3
Isocyanate Amine

R — N ==C==O + 2OH R — NH + CO

7-  & ukbVªl vEy¼lksfM;e ukbVªkbV vkSj gkbMªkWDyksfjd
vEy½ ds lkFk ,ekbM~l fØ;k djds vEyksa vkSj ukbVªkstu ds Lo lnL; nsrh gSA
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bZFkj os ;kSfxd gSa ftuesa lkekU; vk.kfod lw= C
n
 H

2+n
+ 2O gksrs gSa rFkk ,YdksgkWy

ds leko;oh gksrs gSaA gkykafd] muds lkekU; lajpukRed lw= R.O.R.’, tks cnys
tkus ;ksX; lfØ; gkbMªkstu ds fy, ,YdksgkWy ls vyx gSA mUgsa ty ds
MkbZ,Ydkby O;qRiUu ;k ,YdksgkWy ds ,Ykdkby O;qRiUuksa ds :i esa ekuk tk ldrk
gS

H.O.H R.O.H R.O.R.’

ty ,YdksgkWy bZFkj

bUgsa ,ydkby vkDlkbM Hkh ekuk tk ldrk gS D;ksafd ;s èkkrq vkDlkbM ls
çR;{k lekurk j[krs gSaA ysfdu ;g lk–';rk cgqr lrgh gS D;ksafd vkDlkbM ds
foijhr vU; bZFkj lgla;kstd ;kSfxd vkSj mnklhu inkFkZ gksrs gSaA ,YdksgkWy dk
vtyh; Hkh ekuk tk ldrk gS D;ksafd ;g ,YdksgkWy ds nks v.kqvksa ls ty ds v.kq
ds fufeZr ls mRiUu gksrk gSA

2 5C H OH   +  2 5HOC H            2 5 2 5
Diethylether

C H .O.C H     +     H2O

Mk;bFkkby bZFkj

bZFklZ ds nks ,sYdkby lewg gksrs gSa tks vkDlhtu ijek.kq ls tqM+s gksrs gSaA ;fn nks
,sYdkby lewg leku gksa rks mUgsa ljy vFkok leferh; bZFkj dgk tkrk gS]
mnkgj.k ds fy,] CH

3
.O.CH

3 
¼Mk;feFkkby bZFkj½; C

2
H

5
-OC

2
H

5
 ¼Mk;bFkkby bZFkj½

HkkSxksfyd –f"V ls dsoy nks çk—frd vFkok dkYifud LFkku gksus ds dkj.k nksuksa dk
varj vyx&vyx gksrk gS tcfd Hkkjh ds dkj.k nksuksa dk varj vyx&vyx gksrk
gSA C

2
H

5
 ¼,Fkkby feFkkby bZFkj½] CH

3
.O.C

3
H

7
 ¼feFkkby çksisy bZFkj½ vkfn mUgsa

vkxs [kqyh Ükà[kyk] pØh;] larÌr] vlarÌr ;k lqxfUèkr bZFkj ds :i esa oxhZ—r fd;k
x;k gS tks orZeku lewgksa dh ç—fr ij fuHkZj djrk gSA

ukedj.k dh nks ç.kkfy;ka ,fFkjksa ds ukedj.k esa çpfyr gSaA

1-  vke ç.kkyh esa bZFkj ls igys o.kkZuqØfed Øe esa
vkDlhtu ls tqM+s ,fYdy jsfMdYl ds ukeksa ds igys gh bZFkj ds uke ij
,VlZ dk uke j[kk x;k gSA bl çdkj CH

3
.O.CH

3
 dks Mk;feFkkby bZFkj ;k

cl feFkkby bZFkj ds :i esa tkuk tkrk gS] CH
3
.O.C

2
H

5
 ,fFky feFkkby bZFkj

ds :i esaA

pØh; bZFkj dks v‚DlkbM ;k ,i‚Dlh ;kSfxd ds :i esa ukfer fd;k tkrk
gS] mnkgj.k ds fy,] pØh; bZFkj dks vkDlkbM ;k ,i‚Dlh ;kSfxd dgrs
gSaA

2- IUPAC  IUPAC ç.kkyh esa bZFklZ dks vYdsUl dk vYdksDlh
O;qRiUu ekuk tkrk gS rFkk rnuqlkj uke fn;k x;k gSA vlferh; bZFklZ ds
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ekeys esa nks cM+h ,fYdy lewgksa dks ewy gkbMªksdkcZu ds :i esa pquk tkrk gSA
IUPAC uke uhps fn, x, gSa%

lw= vkbZ-;w-ih-,-lh-

CH
3
.O.CH

3
esFkksDlhesFksu

CH
3
.O.C

2
H

5
esFkksDlh,sFksu

C
2
H

5
.O.C

2
H

5
,sFkksDlh,sFksu

C
2
H

5
.O.C

3
H

7
,sFkksDlhçksisu

vkWDlhjsu

;fn nks lewgksa esa ls fdlh ,d dk dksbZ lkekU; uke u gks rks bZFkj dks
,sYdksDlh O;qRiUu uke fn;k x;kA

2&esFkksDlhgsDlsu 2&esFkksDlhbFkkukWy

rFkkfi] lkekU; bZFklZ ds ekeys esa budh tkudkjh vkSj ç;ksx ds dkj.k
IUPAC ç.kkyh esa lkekU; uke Lohdkj fd, tkrs gSaA

bZFkj] lajpukRed leko;ork ds fuEufyf[kr çdkjksa dks çnf'kZr djrs gSa

1-  bZFklZ ,YdksgkWy ds lkFk leko;oh gksrs gSa D;ksafd
nksuksa dk ,d gh lkekU; lw= ¼C

n
H

2n+2
O½ gksrk gS ysfdu vyx&vyx çdk;Z

lewg gksrs gSaA mnkgj.k ds fy,] vk.kfod lw= C
2
H

6
O CH

3
.O. CH

3
 dks

çnf'kZr djrk gSA ¼feFkkby bZFkj½ vkSj C
2
H

5
O ¼,fFky ,YdksgkWy½ vkSj

C
3
H

8
O blh rjg feFkkby ,fFky bZFkj vkSj çksikby ,sydksgy ds çnf'kZr

djrs gSaA

& vkDlhtu ijek.kq ls tqM+s ,Ydkby lewgksa ds vkdkj esa varj
gksus ds dkj.k bZFkj esa  gksrk gSA bl çdkj lw= C

4
H

10
O

fuEufyf[kr rhu leko;oh bZFklZ ;k eè;o;o dks çnf'kZr djrk gSA

 & ljy ;k lefer bZFkj rc çkIr gksrs gSa tc
,YdksgkWy ls vfèkd lkafær lY¶;wfjd ;k QkLQksfjd vEy ls xje fd;k tkrk gSA
,YdksgkWy ds nks v.kq bZFkj cukus ds fy, ikuh ds v.kq dks [kks nsrs gSaA vkS|ksfxd nf̀"V
ls fuEu i)fr ls fupys bZFkj dks rS;kj fd;s tkrs gSaA
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2 4H SO
2R.OH + HO.R R.O.R + H O




,sYdksgksy ¼2 v.kq½ bZFkj

2 4H SO
2 5 2 5 2 5 2 5 2150°

Diethyl ether
C H OH + HO.C H C H .O.C H + H O

Mk;bFkkby bZFkj

S
N
1 ;k rks S

N
2 fØ;kfofèk ls vfHkfØ;k mRiUu gksrh gS

S
N
1 

R.OH   +   H+       
Acid      

+
2ROH

S
N
2

R.OH    +     H+       
Acid     

+
2ROH

;g lkekU; rkSj ij Lohdkj fd;k tkrk gS fd lhèkh Ükà[kyk çkFkfed
,YdksgkWy esa f}vkf.od ¼ S

N
2½ fØ;kfofèk dk ikyu gksrk gS tcfd ¼VVZ½ tert&,YdksgkWy

ds ckn ,dyvkf.od ¼ S
N
1½ fØ;kfofèk gksrh gSA fQj Hkh bl ckr ij cgl py jgh

gS fd D;k lY¶;wfjd ,flM }kjk çkFkfed ,YdksgkWy futZyhdj.k S
N
2 fØ;kfofèk ds

vuqlkj gksrk gS ;k fQj ,fYdy gkbMªkstu lYQsV eè;orhZ ds ekè;e ls gksdj
fudyrk gSA

lfUnXèk –f"V ls ;g fØ;kfofèk vYdsUl] ,fYMgkbM vkSj lYQj MkbZvkDlkbM
ds mi&mRiknksa ds fuekZ.k dk o.kZu djrh gS] tks vYdkby dkcksZds'ku ds ik'oZ
vfHkfØ;kvksa ls curs gSaA tks bl çdkj

3 2
Ethyl carbocation

CH .CH     
+H

2 2
Ethene

CH == CH

,fFky dkcksZds'ku bZFksu
+ +

2 5 2 2 4 3 2 2
Sulphur dioxideAcetaldehyde

C H OH + H SO CH .CHO + H O + H + SO

,lhVSfYMgkbM lYQj Mkbv‚DlkbM

bl fofèk dk mi;ksx eq[; :i ls çkFkfed ,Ydksg‚y ds futZyhdj.k ds fy,
fd;k tkrk gSA vfHkfØ;k dh 'krksaZ ds rgr f}rh;d vkSj r`rh;d ,YdksgkWy eq[;r%
,YdsUl cu ldrs gSaA
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mPp ncko vkSj mPp rkieku ds rgr ,Y;qfeuk vkSj Fkksfj;k tSls xeZ mRçsjd
ij ,YdksgkWy ok"iksa dks ikfjr djus ls çkFkfed ,YdksgkWy dk futZyhdj.k Hkh
çHkkfor gks ldrk gS

R.OH    +    HO.R      2 3Al O
250°/Pressure

      R.O.R     +    H2O

bu ifjfLFkfr;ksa esa f}rh;d vkSj rr̀h;d ,YdksgkWy ,Ydsus dks eq[; mRikn
ds :i esa fy;k tkrk gSA

2-  & bZFklZ dks ç;ksx'kkyk esa rS;kj djus ds fy,
fofy;elu dk la'ys"k.k lcls egRoiw.kZ rjhdk gS vkSj blesa ,fYdy gSfyM~l dks
lksfM;e ;k iksVsf'k;e ,YdksDlkbM ds lkFk xje djuk 'kkfey gSA

Sodiumalkoxide
R.ONa    +    

Alkylhalide
X.R      

      
Ether

R.O.R      +    NaX
lksfM;e ,YdksDlkbM ,YdkbygSykbM bZFkj

2 5
Sodiumethoxide

C H ONa    +   2 5
Ethyl chloride
Cl.C H     

     2 5 2 5
Diethyl ether

C H .O.C H      +    NaCl
lksfM;e ,FkksDlkbM ,Fkkby DyksjkbM Mk;bFkkby bFkj

3CH .O.K +  2 5Br.C H   
    3 2 5CH .O.C H    +    KBr

iksVsf'k;e esFk‚DlkbM ,Fkkby czksekbM ,Fkkby feFkkby bZFkj

vfHkfØ;k S
N
2 dh çfØ;k }kjk gksrh gS vkSj blesa ,fYdy gSykbM ds èkzqoh;

dkcZu&gykstu caèk ij ,YdksDlkbM vk;u ¼U;wfDy;ksfQy½ dk rst xfr ls
vfHkfØ;k djrk gSA

+–
R.ONa RO + Na

– – –– Slow Fast.... ....RO R — X R — O R X R.O.R + X
  

      
 
+ –Na + X NaX

fefJr vFkok vleku ,FkslZ cukus ds fy, lokZfèkd vfHkfØ;k mi;qä gksrh
gSA çkFkfed ,fYdy gSyhM~l bZFkj dh vPNh mifŸk dks nsrs gSa tcfd f}rh;d vkSj
rr̀h;d ,Ydkby gSfyM~l eq[; :i ls E

2
 ds mUewyu }kjk vYdsUl dk fuekZ.k

djrs gSaA blfy, vPNk gksxk fd f}rh;d ;k r`rh;d ,fYdy gSyhM~l ds
,YdksDlkbM vkSj fefJr bZFklZ rS;kj djus ds fy, çkFkfed ,fYdy gSykbM dk
ç;ksx fd;k tkuk pkfg,A

3-  &
'kq"d flYoj v‚DlkbM ¼Ag

2
O½ ds lkFk ,fYdy gSfyM~l dks xeZ djds rS;kj fd;k

tk ldrk gSaA

2R.X   +    Ag2O       
      R.O.R   +    2AgX

2 52C H I    +    Ag2O      
      2 5 2 5C H .O.C H      +    2AgI

fefJr bZFklZ rS;kj djus ds fy, vyx&vyx ,fYdy gSyhM~l dks cjkcj vuqikr
esa fy;k tk ldrk gSaA
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R—X     +     Ag2O     +     X—R            R—O—R     +     2AgX

CH3I   +   Ag2O   +   I—C2H5   
     CH3.O.C2H5     +     2AgI

4- 
& fupys gSykstu okys bZFkjksa ij fxzxkMZ vfHkdeZd dh dkjZokbZ ls bZFkjksa

ds mPp le:irk rS;kj fd, tk ldrs gSaA

R. O. CH
2
 X + X. MgR’ R. O. CH

2
R’ + MgX

2

gSykstsuh—r bZFkj fxzukMZ vfHkdeZd bZFkj

CH
3
O. CH

2
Cl + Br. Mg. C

2
 H

5
CH

3
. O. CH

2
.C

2
H

5

DyksjksfeFkkby bZFkj ,Fkkby eSXuhf'k;e czksekbM feFkkby çksikby bZFkj

+

5-  ,YdksgkWy dh mifLFkfr esa ,YdsUl]
eDZ;qfjd Vªkb¶yqjks,flVsV ds lkFk vfHkfØ;k djrs gSa ftlls ,Ydkslh ,dhdj.kh;
;kSfxd çkIr gksrk gS ftlds deh ls bZFkj dh çkfIr gksrh gSA

edZ~;wfjd Vªkb¶yksjks,flVsV

,Fkkby çksikby bZFkj

6- feFkkby bFklZ dks cksjku Vªkb¶yksjkbM
;k ¶yksjkscksfjd vEy tSls mRçsjd dh mifLFkfr esa ,YdksgkWy ij Mk;tksesFksu dh
fØ;k }kjk rS;kj fd;k tk ldrk gS

R.OH    +    2 2
Diazomethane

CH N     3BF    
3

Ether
R.O.CH    +     N2

Mk;tksehFksu bZFkj

C2H5OH    +    CH2N2      
3BF      2 5 3

Ethyl methyl ether
C H .O.CH    +     N2

,fFky feFkkby bZFkj

1- fuEu esFkkby bZFkj ,oa esFkkby ,Fkkby bZFkj xSl gksrs gSa] tcfd mPp lnL;
jaxghu] [kq'kuqek egd] fuEu DoFkukad okys vkSj ok"i'khy æo gksrs gSaA
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2- ;s ikuh dh rqyuk esa gYds gksrs gSa vkSj ikuh esa de ?kqyu'khy gksrs gSa ysfdu
csathu] DyksjksQ‚eZ vkfn tSfud l‚YoSV~l esa vklkuh ls ?kqyu'khy gksrs gSaA
bZFkj Lo;a cgqr gh vPNs l‚YoSaV~l gSa bZFkj vkSj ikuh ds v.kqvksa ds chp
gkbMªkstu caèk gksus ds dkj.k bZFkj dh FkksM+h&FkksM+h ek=k esa ,YdksgkWy gksus dh
otg ls bZFkj dh foy;u 'kfä esa o`f) gks tkrh gSA

3- muds DoFkukad fcanq] xyukad vkSj fof'k"V xq#Ro vk.kfod Hkkj
¼rkfydk 4-5½ esa of̀) ds lkFk fu;fer o`f) çnf'kZr djrs gSaA

4- bZFklZ dk DoFkukad fcanq] vkblksesfjd ,YdksgkWy ls dkQh de gksrk gSA
,YdksgkWy dk DoFkukad fcanq mPp gksrk gS tks var% v.kq gkbMªkstu caèk ds
dkj.k gksrk gS tks bZFkj esa laHko ugha gSA

C

1. CH3.O.CH3 MkbfeFkkby bZFkj –24.9 –140 0.661

2. CH3.O.C2H5 bFkkby feFkkby bZFkj 7.9 — 0.697

3. C2H5.O.C2H5 Mk;bFkkby bZFkj 35 –116 0.714

4. C3H7.O.C3H7 Mk;-n&çksikby bZFkj 91 –122 0.736

5. C4H9.O.C4H9 Mk;-n&C;wVkby bZFkj 142 –95 0.784

5- fuEu bZFkj psruk'kwU;@csgks'k djus okyh vkS"kfèk dk dke djrs gSa vkSj budk
ok"i cgqr vfèkd Toyu'khy gksrk gSaA

6- bZFkj èkzqoh; v.kq gksrs gSa vkSj fuf'pr f}èkzqoh; {k.k gksrs gSa f}èkqzoh; {k.k dk
eku Mk;bFkkby bZFkj ds fy, 1-12 D gSA MkbfFky bZFkj esa C-O-C oSèkrk
dks.k 111° gS tcfd MkbFkkby bZFkj esa 118° gSA

gkyk¡fd] —CH
2
—O—CH

2
—lewgu IR esa vo'kksf"kr dj ysrk gS] D;ksafd C—O

LVªsfpax caèk ds vykok 9µ ¼1110 lseh &1½ ds ikl C—H [khapus okys daiu dks
çnf'kZr djus djrk gSA

IR esa b-NMR LisDVªk çksV‚u esa O &feFkkby lewg ds chp 3-3 ls 4-0 ] rd
vo'kksf"kr gksrs gSa] tks etcwr] rst rhu çksV‚u ,dy nsrk gSA

viuh lajpuk ds dkj.k bZFklZ jklk;fud :i ls de vfHkfØ;k'khy gksrs gSaA ,YdksgkWy
esa ekStwn v‚Dlhtu ls tqM+s lfØ; gkbMªkstu dk vHkko jgrk gSA gkykafd] mudh
vfHkfØ;k,a vfèkd ;k de xq.koÙkk okys ,YdksgkWy ds leku gSa çeq[k varj bZFkj dh
jklk;fud tM+rk gSA fuEuksa dh mifLFkfr ds dkj.k vfHkfØ;k,a fn[kkrs gSa %

¼i½ mudh vfHkfØ;kvksa dks çfrLFkkfir
vfHkfØ;kvksa ds :i esa lanfHkZr fd;k x;k gSa

(ii)  & ;g bysDVª‚u dh deh okys v.kqvksa ;k ysfol
vEy ds lkFk leUo; djrk gSA
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(iii)  & dkcZu vkDlhtu laidZ dkQh fLFkj gksrh gS ijarq
dkcZu&dkcZu laidZ tSlh fLFkj ugha gksrh gSaA bl çdkj ;g fonyu çfØ;k
çnf'kZr djrh gSA

bZFkj dh lkekU; jklk;fud fo'ks"krk,a fuEufyf[kr gSa %

1.  & bZFkj {kkj] ruq vEyksa] èkkrqvksa] Q‚LQksjl gSykbM~l
vkfn ds lkFk BaM esa vfHkfØ;k ugha djrs gSaA os vklkuh ls v‚Dlhdj.k de
ugha djrs gSa vfHkfØ;k dk ;g vHkko muds v.kqvksa esa lfØ; lewgksa dh
vuqifLFkfr ds dkj.k gksrk gSA

2.

(i)  & lw;Z ds çdk'k dh vuqifLFkfr esa Dyksjhu ;k czksehu
gSykstu çfrLFkkiu ls vfHkfØ;k gksus ij bZFkj ,Ydkby jsfMdy esa
çfrLFkkiu dk ç;ksx djrs gSaA la{ksi esa dgsa rks gkbMªkstu ij  dkcZu
lcls vklkuh ls çfrLFkkfir fd;k tkrk gSA ¼&dkcZu v‚Dlhtu ds
cxy esa nksuksa rjQ dkcZu gSA½

2 3
Ether

R.O.C H .CH


   +    Cl2      
Dark      3

-Chloroether
R.O.CHCl.CH


   +    HCl

C2H5O.C2H5  +  Cl2  
Dark

–HCl
   2 5 3

-Monochlorodiethyl
              ether

C H .O.CHCl.CH


 2Cl
–HCl



3 3
, -Dichlorodiethyl ether

CH .CHCl.O.CHCl.CH
 

lw;Z çdk'k dh mifLFkfr esa bZFkj ds lHkh gkbMªkstuksa ds LFkku ij bZFkj
esa ijkorZu ds :i esa mifLFkr fd;k tkrk gSA

(ii) & bZFkj vfLFkj vkSj vR;fèkd Toyu'khy gksrs gSaA ,ydsUl dh
rjg ;s gok esa tyus yxrs gSa ftlls dkcZu MkbvkDlkbM vkSj ikuh
curk gSA

2 5 2 5C H .O.C H      +     4O2          4CO2   +   5H2O

3. & bZFkj ds v‚Dlhtu ijek.kq esa nks
vlac) ,dy bysDVªku gksrs gSaA blfy,] ,FklZ ysfol {kkj ds :i esa O;ogkj
djrs gSaA bysDVª‚uksa dh deh gksus ls ysfol vEy ;k inkFkksaZ ds lkFk leUo;
djrs gSaA

(i) & ok;qeaMyh; vkDlhtu dh yach fØ;k ds
dkj.k bZFkj v‚Dlhtu cukrk gSa ok;qeaMyh; v‚Dlhtu ;k vkstfur
vkDlhtu dh ,d vdsyh tksM+h v‚Dlhtu ds lkFk ,d vU; vkDlhtu
ijek.kq ds leUo; ds dkj.k bZFkj ds vkDlhtu dk yacs le; rd
leUo; gksus ij bZFkj ijvkDlkbM vkDlkbM cukrh gSaA

C2H5.O.C2H5    +    O           (C2H5)2O   O
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;s isjksDlkbM vfLFkj ;kSfxd gksrs gSa vkSj rst xfr ls xeZ gksus ij
fo?kfVr gks tkrs gSaA blfy, ;g t:jh gS fd bZFkj dks fMfLVysV djus
ls igys isjksDlkbM dks èkksdj fudky fy;k tk,A

(ii)  & bZFkj viuh rst [kfut vEyksa ¼tks
fuEu rkieku ij fLFkj gksrs gSa½ ds lkFk v‚Dlksfu;e yo.kksa dk fuekZ.k
djrh gSa vkSj ,d ckj cuus ij os ?kksy esa ?kqy tkrh gSaA gkykafd yo.k
ikuh ds lkFk feydj bZFkj vkSj vEy dh mRifŸk ds fy, fo?kfVr gks
tkrs gSaA

os ysfol vEy tSls BF
3
, AlC

3
] R.MgX vkfn ds lkFk lgla;kstd

;kSfxdksa dk Hkh fuekZ.k djrs gSaA

;gh dkj.k gS fd os fxzxukMZ vfHkdeZdksa dks foyk;d ds :i esa
bLrseky djrs gSaA

4.

¼i½ & ikuh ds lkFk mcyus ij bZFkj] ;k Å"ek ds lkFk fØ;k
djk;k tkrk gSA ,YdksgkWy cukus ds fy, gkbMªksykbTM fd;k tkrk gSA
ty vi?kVu dh ek=k ruq vEy dh mifLFkfr esa c<+ tkrh gSA blds
vfHkfØ;k esa dkcZu vkDlhtu caèk ds fonyu 'kkfey gks tkrs gSaA

(ii)  & tSlk fd igys crk;k tk pqdk gS] BaMs
lY¶;wfjd vEy ds bZFkj Hkh blh v‚Dlksfu;e yo.kksa dk fuekZ.k djrs
gSa] ijarq xeZ lY¶;wfjd vEy ls mipkfjr gksus ij dkcZu vkDlhtu caèk
xk;c gks tkrs gSA

R.O.R     +   2 4H SO (Conc.)          R.OH     +   4R.HSO

C2H5.O.C2H5   +  2 4H SO (Conc.)   
    2 5

Ethyl alcohol
C H OH    +   2 5 4

Ethyl hydrogen
      sulphate

C H HSO
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(iii)  & bZFkj ,YdksgkWy
vkSj ,fYdy gSyhM~l cukus ds fy, gkbMªksczksfed ;k gkbMksfMd vEy ds
lkFk vfHkfØ;k djrk gSA fefJr bFklZ ds ekeys esa gSykstu bZFkj ds nks
,Ydkby lewgksa esa ls NksVs lewgksa ls tqM+ tkrk gSA

R.O.R     +    HI    
Cold    R.OH    +    R.I

CH3.O.C2H5   +   HI     
Cold   3

Methyl iodide
CH I    +   2 5

Ethyl alcohol
C H OH

feFkkby vk;ksMkbM ,fFky vYdksgksy

gkykafd xeZ gSykstu vEy ls mipkj gksus ij dsoy ,fYdy gSyhM~l
curs gSaA
gSykstu vEy dh vfHkfØ;k dk Øe HI > HBr > HCI.

gkbfMª;ksfMd vEy okys bZFkj dh vfHkfØ;k ,d ;kSfxd esa ,YdksDlh
lewgksa dk irk yxkus vkSj vuqeku yxkus ds fy, ̂thlsy* dh fofèk dk
vkèkkj dks ekuk tkrk gSA bZFkj dks ,d ek=k ds vuqlkj yxHkx 57
çfr'kr HI dks xeZ fd;k tkrk gSaA ,Ydkby gSykbM }kjk cuk;k x;k
vfLFkj vkSj AgNO

3
 ds ,Ydksgfyd ?kksy esa vo'kksf"kr gks tkrk gSA

flYoj ukbVªsV ls ,Ydkby gSykbM dh vfHkfØ;k flYoj vk;ksMkbM dk
osx çdV djrh gS ftls ckn esa èkks;k vkSj rksyk tkrk gSA bl çdkj]
AgI R.I —OR vFkok —OR vk;ksMkbM rFkk ;kSfxd ds Hkkj ls
lewgksa dh ek=k ;k la[;k dh x.kuk dh tk ldrh gSA

vfHkfØ;k ;k rks SN1 ;k SN2 ra= }kjk mRiUu gksrh gS çkFkfed ,fYdy
lewgksa ds fy, SN2 vfHkfØ;k dks çkFkfedrk nh tkrh gS tcfd r̀rh;d
rFkk f}rh;d ,fYdy lewgksa ds fy, SN1 çØe dk leFkZu fd;k tkrk
gSA

SN1 

–+
R X      Fast     R—X

SN2 

 ¼iv½  & tc xeZ Q‚LQksjl isaVkDyksjkbM
dh vfHkfØ;k bZFkj ls gksrh gSa rks dkcZu v‚Dlhtu caèk ds dkj.k ,fYdy
DyksjkbM mRiUu gksrh gSA
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5R.O.R + PCl      R.Cl    +    R .Cl    +    POCl3

C2H5.O.C2H5     +    PCl5           2 C2H5Cl     +    POCl3

¼v½  vEy DyksjkbM dh vfHkfØ;k bZFklZ ls gksrh
gS] tSls tyh; ,Y;qfefu;e DyksjkbM vkSj ftad DyksjkbM dh mifLFkfr esa rks
,LVj vkSj ,Ydkby gSfyM~l dk fuekZ.k djrs gSaA

R.O.R   +   
Acid halide
R .CO.Cl     3AlCl    R.Cl    +   

Ester
R .CO.OR

vEy gSykbM ,LVj

C2H5.O.C2H5    +   3CH .CO.Cl     3AlCl     C2H5Cl    +   3 2 5
Ethyl acetate

CH .COO.C H
,sflVkby DyksjkbM ,Fkkby ,sflVsV

C2H5.O.C2H5     +    3 2(CH CO) O    2ZnCl    3 2 52CH .COOC H

,flfVd ugkbMªkbM ,fFky ,sflVsV

 5-

¼i½  bZFkj etcwr v‚Dlhdj.k dkjdksaa ds lkFk v‚Dlhdj.k djds
,fYMgkbM ;k vEy cukrs gSa

C2H5.O.C2H5      
2 2 7

2

K Cr O /Acid
– H O

     3
Acetaldehyde
2CH .CHO     

O     32CH .COOH

,sflVSyfMgkbM fljdk vEy

¼ii½  & tc xeZ ,Y;wfeuk ij bZFkj ok"iksa dks
ikfjr fd;k tkrk gS] rks bZFkj dh futZyhdj.k ,YdsUl cukus ds fy, gksrk
gSA

C2H5.O.C2H5      
2 3Al O

360°
      2CH2 ==CH2    +    H2O

¼iii½  & bZFkj vkerkSj ij {kkj èkkrq
,fYdYl tSls etcwr vkèkkjksa ij vfHkfØ;k ugha djrs] tSls {kkjh; èkkrq
,fYdYl] CH

3
Na ¼feFkkby lksfM;e½ us mUgsa vkSysfQu vkSj ,YdksDlhMsl esa

cny nsrs gSa A

feFkkby lksfM;e bFksu bfFku lksfM;e

bFkksDlkbM

¼iv½  mi;qä ifjfLFkfr;ksa esa bZFkj dkcZu
eksuksv‚DlkbM ls ,LVj cukus ds fy, vfHkfØ;k djrs gSaA

C2H5.O.C2H5    +   CO    3BF /150°
500 Atm.

   2 5 2 5
Ethyl propionate

C H .COO.C H

,fFky çksfi;ksusV

(i) vEy dk rVLFk foy;u] dSMfe;e DyksjkbM ¼v‚Dlkfyd vkSj VSVkfjd vEy
ls fHkUu½ ds lkFk ftysfVul lQsn vo{ksi nsrk gSA
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(ii) lkbfVªd vEy ds rVLFk foy;u esa dSfYl;e DyksjkbM ds lkFk vo{ksi dk
fuekZ.k ugha gksrkA vo{ksi mcyus ij gksrk gS vkSj ,flfVd vEy esa ?kqyu'khy
gksrk gS] ysfdu lksfM;e gkbMªksDlkbM esa v?kqyu'khy gksrk gSA

(iii) lkanz lY¶;wfjd vEy H
2
SO

4
 esa ;g uhyk jax &uS¶Fk‚y ls feyrk gSA

(iv) lkanz lY¶;wfjd vEy ls xeZ gksus ij dkcZu eksukDlkbM fodflr gks tkrh gS
rFkk inkFkZ xgjs Hkwjs jax ds gks tkrs gSaA gkykafd] tc vdsys xje fd;k tkrk
gS rks ;g dks;ys tSls tys gq, :Ik esa mŸksftr ok"i çnku djrk gS ysfdu
blesa tyh gqvk phuh ¼Cf. ½ dh dksbZ xaèk ugha gksrh gSA

3- QkfeZd vEy ds mi;ksx crkb,A

4- MkbdkcksZfDtfyd vEy D;k gksrs gSa\

5- ,fMfid vEy ds mi;ksx crkb;sA

6- ¶;wefjd vEy dks ifjHkkf"kr dhft,A

7- izfrLFkkfir vEyksa ls vki D;k le>rs gSa\

8- eksuksDyksjks,flfVd vEy ds mi;ksx crkb;sA

9- fXyljkbM dh ifjHkk"kk nsaA

10- lekoo; bZFklZ D;k gS\

1- dkcksZfDly lewg 
O

—C—OH
 okys dkcZfud ;kSfxdksa dks dgk tkrk gSA

dkcksZfDtfyd ,flMA pwafd lewg esa ,d dkcksZfuy vkSj ,d gkbMªkWfDly
gksrk gS] bls dkcksZfDly lewg dgk tkrk gSA

2- QkWfeZd ,flM ds 1-22 ls 0-85 rd fof'k"V xq#Ro èkhjs&èkhjs ?kVrk gS
LVh;fjd ,flM ds fy,A dsoy igys nks leL; ikuh ls Hkkjh gSaA

3- (i) diM+k m|ksx esa rS;kj ekWjMsUV~l rS;kj djus ds fy,A

(ii) ,d ,aVhlsfIVd ds :i esa vkSj Qyksa ds laj{k.k esaA

(iii) [kky ls pwuk fudkyus ds fy, Vsfuax esaA

4- tSlk fd uke ls irk pyrk gS] MkbdkjckWfDlfyd ,flM esa dkckZsfDly lewg
gksrs gSaA os lar`Ir gksus ds lkFk&lkFk vlar`Ir Hkh gks ldrs gSaA

5- gsDlkesfFkyhu Mk;ekbu ds lkFk la?kfur djds ikWyhLVjksa dh rS;kjh vkSj
uk;ykWu ds fuekZ.k ds fy, bldk mi;ksx fd;k tkrk gSA

2 4 2 2 6 2 2 4HOOC(CH ) .COOH + H N.(CH ) .NH + HOOC.(CH ) COOH

  
2 4 2 6 2 4 2 6 2

Nylon 66
HOOC(CH ) .CO— —NH(CH ) .NH.CO(CH ) .CO— —NH(CH ) NH

n
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6- ¶;wefjd ,flM dbZ lkapksa vkSj ikSèks ¶;wefj;k vkWfQflfyl ds vkdkj esa gksrk
gS] blfy, ¶;wesfjd ,flM ds uke ls tkuk tkrk gSA

7- vU; ijek.kqvksa ;k lewgksa tSls&Cl ¼;k vU; gSykstu½–OH, -NH
2
, CH

3
CO

bR;kfn }kjk ,Ydkby lewg ds ,d ;k ,d ls vfèkd gkbMªkstu ijek.kqvksa
ds izfrLFkkiu ds }kjk izkIr dkcksZfDtfyd ,flM ds v.kqvksa dks izfrLFkkfir
vEy dgk tkrk gSA

8- bldk mi;ksx bafMxks vkSj dbZ vU; dkcZfud ;kSfxdksa ds la'ys"k.k esa fd;k
tkrk gS] tSls EDTA] foVkfeu] dkcksZDlkby feFkkby lsyqykst] dSQhu]
vkfnA

9- vkWby vkSj olk fXyljkWy ds lkFk mPp olk;qDr ,flM&LVh;fjd] ikfefVd]
vksfyd ,flM vkfn ds ,LVj gSa vkSj blfy, bUgsa fXyljkbM dgk tkrk gSA

10- bZFklZ esa nks ijek.kq lewg gksrs gSa tks ,d vkWDlhtu ijek.kq ls tqM+s gksrs gSaA
;fn nks ,Ydkby lewg leku gSa rks mUgsa ljy ;k lefer bZFkj ds :i esa
tkuk tkrk gSA

 ,fyQSfVd MkbdkcksZfDlfyd ,flM dks QSVh ,flM ds :i esa Hkh dgk tkrk
gS tSls LVh;fjd ,flM ¼C

17
H

35
COOH½] ikfefVd ,flM

¼C
15

H
31

COOH½] vksfyd ,flM ¼C
17

H
33

COOH½] vkfn] fXyljkbM ds :i
esa ik, tkrs gSa

rsy vkSj olk esa vkSj Hkh dqN HkkSfrd xq.kksa esa olk tSlk fn[krk gSA

 eksuksdkcksZfDlfyd ,flM vEyh; MkbØksesV ?kksy ds lkFk ,YdksgkWy] ,YMhgkbM
;k dhVksu ds v‚Dlhdj.k }kjk çkIr fd;k tkrk gSA

 ,flM ;k {kkj ds lkFk ,Ydkby lkbukbM~l ds gkbMªksfyfll }kjk vPNh
mit esa QSVh ,flM rS;kj fd;k tk ldrk gSA

 fxzxukMZ vfHkdeZd ij dkcZu Mkbv‚DlkbM dh fØ;k }kjk olh; vEy rS;kj
fd, tk ldrs gSaA

 eksuksdkcksZfDlfyd ,flM dks ,d MkbdkcksZfDlfyd ,flM dks xeZ djds
rS;kj fd;k tk ldrk gS ftlesa nksuksa dkcksZfDly lewg ,d gh dkcZu ijek.kq
ls tqM+s gksrs gSaA

 gkbMªksDyksfjd ,flM] lY¶;wfjd ,flM vkSj ukbfVªd ,flM tSls [kfut
,flM dh rqyuk esa eksuksdkcksZfDlfyd ,flM cgqr detksj ,flM gksrs gSa]
ysfdu os fQuksy dh rqyuk esa vfèkd etcwr ,flM gksrs gSaA

 dkcksZfDtfyd ,flM Hkh çksV‚u vkSj ,flM vk;uksa esa vk;fudj.k ls xqtjrs
gSa] gkykafd vk;fudrk dh fMxzh vdkcZfud ,flM dh rqyuk esa de gSA

 ,LVj ls futZfyr tLrk DyksjkbM ;k lkanz lY¶;wfjd ,flM tSls futZyhdj.k
,tsaV dh mifLFkfr esa QSVh ,flM ,YdksgkWy ds lkFk vfHkfØ;k djrk gSA
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 QSVh ,flM] tc ,d MhgkbMªsÇVx ,tsaV ¼mnkgj.k ds fy,] QkLQksjl
isaVksDlkbM ;k ,flfVd ,ugkbMªkbM½ dh mifLFkfr esa xje fd;k tkrk gS ;k
tc muds lksfM;e yo.k dks ,flM DyksjkbM ls xeZ fd;k tkrk gS] rks
,flM ,ugkbMªkbM fudyrk gSA

 dkcksZfDtfyd ,flM 50&50 fMxzh lsfYl;l ij gkbMªkstksbd ,flM dh
dkjZokÃ ls çkFkfed vehuksa dk mRiknu djrs gSaA ,d tksjnkj vfHkfØ;k
ukbVªkstu ds fodkl ds lkFk 'kq: gksrh gS vkSj tc ifj.kkeLo:i foy;u dks
ikuh ls xeZ fd;k tkrk gS rks dkcZu Mkbv‚DlkbM ds fodkl ds lkFk
çkFkfed vehu curk gSA

 tc fdlh QSVh ,flM ds dSfY'k;e yo.k dks tksjnkj xeZ fd;k tkrk gS rks
;g dhVksu nsrk gSA gkykafd] vxj bls dSfY'k;e ds :i esa xeZ fd;k tkrk
gS] rks ,d ,fYMgkbM çkIr fd;k tkrk gSA

 tc dkcZu VsVªkDyksjkbM esa ,d dkcksZfDtfyd ,flM ds flYoj yo.k dks
Dyksjhu ;k czksehu ls xeZ fd;k tkrk gS] rks ,d ,Ydkby gSfyM curk gSA

 tc dSfY'k;e yo.k dks dSfY'k;e ,lhVsV ls xeZ fd;k tkrk gS] rks ,d
feFkkby dhVksu curk gS] tks tc vEyh; iksVsf'k;e MkbØksesV ds lkFk
v‚Dlhdj.k gksrk gS] rks ,d dkcZu ijek.kq ds lkFk dkcksZfDtfyd ,flM de
gksrk gSA

 Q‚Æed ,flM 6 ls 10 ok;qeaMyh; ncko esa 200 fMxzh lsfYl;l ij ,d
vkVksDyso esa lksfM;e gkbMªksDlkbM vkSj dkcZu eksuksv‚DlkbM dks xeZ djds
cuk;k tkrk gSA

 Q‚Æed ,flM ncko esa 160 ° C ij xeZ gksus ij dkcZu Mkbv‚DlkbM vkSj
gkbMªkstu esa fo?kfVr gks tkrk gSA

 QkÆed ,flM ds yo.kksa dks Q‚esZV~l ds :i esa tkuk tkrk gSA lhlk vkSj
pkanh ds vykok] vU; :i ikuh esa ?kqyu'khy gSaA xeZ gksus ij] os vyx rjg
ls O;ogkj djrs gSaA

 vktdy T;knkrj ,flfVd ,flM] ,flfVyhu ls fuÆer gksrk gSA
,flVkyfMgkbM çkIr gksus ij 1% eD;wZfjd lYQsV ¼mRçsjd½ dh mifLFkfr
esa 60 fMxzh lsfYl;l ij 42% lY¶;wfjd ,flM ds ekè;e ls ,flfVyhu dks
cqncqnk;k tkrk gSA

 ,flfVd vEy Hkh isVªksfy;e ls çkIr C;wVsu ds ok;q&v‚Dlhdj.k }kjk fuÆer
gksrk gSA dksckYV ,lhVsV 200 ° C ij ok;q&v‚Dlhdj.k ds fy, mRçsjd ds
:i esa mi;ksx fd;k tkrk gSA

 vlar`Ir eksuksdkcksZfDlfyd ,flM ,d dkcksZfDly lewg }kjk gkbMªkstu
ijek.kq ds çfrLFkkiu ds }kjk çkIr fd, x, ,YdsUl ds MsfjosfVo gSaA

 lHkh MkbdkcksZfDlfyd ,flM jaxghu fØLVyh; Bksl gksrs gSaA

 300 fMxzh lsfYl;l ij vdsys ;k ,flfVd ,ugkbMªkbM ds lkFk fMfLVÇyx
ij] ,d MkÃdkjc‚fDlfyd ,flM dkcksZfDly lewgksa ds lkis{k inksa ds
vuqlkj ,d ,ugkbMªkbM ;k pØh; dhVksu mRiUu dj ldrk gSA
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 Dyksjks ;k czkseks ,flM dks lwjt dh jks'kuh vkSj gykstu okgd dh mifLFkfr
esa mcyrs QSVh ,flM ds ekè;e ls Dyksjhu ;k czksehu ikl djds çkIr fd;k
tk ldrk gSA

 gsykstu ,flM rS;kj djus dh ,d cgqr gh lqfoèkktud fofèk Q‚LQksjl
gSykbM ;k lkanz gSykstu ,flM ds lkFk lacafèkr gkbMªksDlh ,flM dk bykt
djuk gSA

 gsyks ,flM vehuks ,flM ij ukbVªksfly DyksjkbM ;k czksekbM dh fØ;k }kjk
rS;kj fd;k tk ldrk gSA

 MkbDyksjks,lsfVd ,flM ,d csjax rjy ¼DoFkukad 193 ° C½ gS vkSj ikuh]
'kjkc vkSj ÃFkj esa ?kqyu'khy gSA ;g eksuksDyksjks,lsfVd ,flM ls vfèkd
etcwr gSA

 gkbMª‚Dlh ,flM os dkcksZfDtfyd vEy gksrs gSa] ftuesa gkbMª‚fDly vkSj
dkcksZfDly nksuksa lewg gksrs gSaA os eksuks ;k i‚yhcsfld gks ldrs gSa vkSj muesa
,d ;k vfèkd gkbMª‚fDly lewg gks ldrs gSaA

 gkbMª‚Dlh ,flM] tc xje fd;k tkrk gS] rks ySDVkbM~l ds :i esa tkuk
tkus okyk pØh; Mk;LVlZ cukrs gSa( nks vyx&vyx v.kqvksa ds vYdksgfyd
vkSj dkcksZfDly lewg ikuh ds mUewyu ds lkFk ,d nwljs ds lkFk tqM+rs gSaA

 ,lhVSfYMgkbM ls çkIr ,flVkyfMgkbM lk;uksgkbfMªu gkbMªksfyfll ij
dl&ySfDVd ,flM cukrk gSA ,flfVyfMgkbM ,flfVyhu ls çkIr gksrk gS]
bls ikjk lYQj vk;uksa dh mifLFkfr esa ruq lY¶;wfjd ,flM ds ekè;e ls
xqtjrk gSA

 eSfyd ,flM jaxghu vkSj fØLVyh; Bksl gksrk gS tks ikuh vkSj ,YdksgkWy esa
?kqyu'khy gksrk gS ysfdu ÃFkj esa ?kqyu'khy gksrk gSA blesa ,d vlefer
dkcZu gksrk gS] blfy, nks oSdfYid :i ls lfØ; vkSj ,d fuf"Ø; :i esa
ekStwn gksrk gSA

 {kkjh; iksVsf'k;e ijeSaxusV ds lkFk esfyd ,flM dk v‚Dlhdj.k]
eslks&VkVkZfjd nsrk gS] tks 170 fMxzh lsfYl;l ij d&VkVZfjd ,flM ds
fludksuh ued dks xeZ djds Hkh rS;kj fd;k tk ldrk gSA

 ,LVj ,YdksgkWy ;qä ,flM dks FkksM+h ek=k esa futZyhdj.k ,tsaV dh
mifLFkfr esa fj¶ysDl djds rS;kj fd;k tkrk gS] tSls fd 5&10% lkanz
lY¶;wfjd ,flM ;k gkbMªkstu DyksjkbM xSl ¼fQ'kj&Lih;j la'kksèku½A

 ,flM ,ekbM] dkcksZfDtfyd ,flM dk O;qRiUu gS] ftlds }kjk çkIr fd;k
tkrk gS

 vehuks lewg }kjk &COOH ds gkbMª‚fDly lewg dk çfrLFkkiuA

 ÃFkj lkekU; vk.kfod lw= C
n
H

2n
 + 2O okys ;kSfxd gSa vkSj ,YdksgkWy ds

lkFk vkblksesfjd gSaA
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 ÃFkj v‚Dlhtu ijek.kq ls tqM+s ,Ydhy lewgksa ds vkdkj esa varj ds dkj.k]
esVkesfjT+e dk çn'kZu djrs gSaA

 fofy;Elu la'ys"k.k] bZFkj dks ç;ksx'kkyk esa rS;kj djus ds fy, lcls
egRoiw.kZ fofèk gS vkSj blesa lksfM;e ;k iksVsf'k;e ,Ydksv‚DlkbM ds lkFk

ghÇVx ,YdsykbM~l gksrs gSaA

  ;s ,d dkcksZfDly lewg }kjk gkbMªkstu
ijek.kq ds çfrLFkkiu }kjk çkIr fd, x, vYdsUl ds MsfjosfVo gSaA

 ;s os dkcksZfDtfyd vEy gksrs gSa] ftuesa
gkbMª‚fDly vkSj dkcksZfDly lewg gksrs gSaA

 d  bls ljdksysfDVd ,flM ds :i esa Hkh tkuk tkrk gS
vkSj ekalisf'k;ksa dh xfrfofèk ds nkSjku ekalisf'k;ksa esa Xykbdkstu ds VwVus ls
curk gSA

 dkcZfud vEyksa ds ,LVj dks dkcZfud ,LVj dgk tkrk gS
vkSj ,Ydkby lewg }kjk ,Ydkby lewg ds gkbMªkstu ijek.kq ds çfrLFkkiu
}kjk xfBr ,Ydkby MsfjosfVo ds :i esa ekuk tkrk gSA

 bZFkj os ;kSfxd gksrs gSa ftuesa lkekU; vk.kfod lw= C
n
H

2n 
+ 2O gksrs

gSa vkSj ,YdksgkWy ds lkFk vkblksesfjd gksrs gSaA

1- fxzXukMZ ds vfHkdeZd ls dkcksZfDtfyd vEy dSls rS;kj gksrs gSa\

2- dkcksZfDtfyd lewg ds fy, ijh{k.k dh O;k[;k djsaA

3- QkÆed ,flM ds fofHkUu vuqç;ksxksa dks js[kkafdr djsaA

4- ,flfVd ,flM ds fy, HkkSfrd vkSj jklk;fud xq.kksa dk o.kZu djsaA

5- mPp QSVh ,flM dks ifjHkkf"kr djsaA

6- ,sØsfyd ,flM dh fuekZ.k çfØ;k nsaA

7- gSykstu dks olk;qä vEy dgk tkrk gS\

8- gsy&o‚YM&tsysULdh dh vfHkfØ;k ij foLr`r ppkZ dhft;sA

9- ySfDVd ,flM ds la'ys"k.k dh O;k[;k djsaA

10- VkVZfjd ,flM ds vuqç;ksx nsaA

11- fjQkeZLdh dh vfHkfØ;k D;k gS\
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12- g‚QeSu dh vfHkfØ;k dks ifjHkkf"kr djsaA

13- bZFkj ds LisDVªksLdksfid xq.kksa dh lwph cuk,aA

1- dkcksZfDtfyd ,flM ds fo"k; esa foLrkj ls ppkZ djsa vkSj HkkSfrd xq.kksa dks
crk,aA

2- Q‚Æed ,flM dh rS;kjh ds rjhds nsaA

3- MkbdkcksZfDlfyd ,flM ds fdUgha Hkh nks HkkSfrd vkSj jklk;fud xq.kksa dks
js[kkafdr djsaA

4- ,fMfid ,flM dh rS;kjh vkSj mi;ksx ds ckjs esa crk,aA

5- vkjs[k ds lkFk&lkFk ¶+;wefjd ,flM dh rS;kjh vkSj xq.kksa ij foLr`r ppkZ
dhft;sA

6- gkbMª‚fDly dkcksZfDtfyd ,flM dh Å"ek ds çHkko ds fy, Li"Vhdj.k nsaA

7- eSfyd ,flM dh rS;kjh dk o.kZu djsaA

8- vkxZ‚y ls VkVZfjd vEy dSls rS;kj fd;k tkrk gS\

9- dkcZfud vEyksa ds ,LVj dh rS;kjh ds dksbZ Hkh 6 lkekU; rjhdksa dks js[kkafdr

djsaA
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5-0 ifjp;
5-1 mís';
5-2 ukbVªks&,YdsUl
5-3 ukbVªks&,jhu
5-4 ,ekbal
5-5 ,ekbu ds feJ.kksa dk i`FkDdj.k
5-6 ,ekbuksa dh jklk;fud vfHkfØ;k
5-7 çkoLFkk LFkkukarj.k mRçsjd ds :i esa ,ekbu yo.k
5-8 ,sjkseSfVd ,ekbu
5-9 ,tks ;qXeu

5-10 viuh izxfr tkafp, ç'uksa ds mÙkj
5-11 lkjka'k
5-12 eq[; 'kCnkoyh
5-13 Lo&ewY;kadu ç'u ,oa vH;kl
5-14 lgk;d ikB~; lkexzh

ukbVªkstu (Nitrogen) jklk;fud rRo (Chemical Element) gS ftldk çrhd N vkSj
ijek.kq Øekad (Atomic Number) 7 gksrk gSA bls 1772 esa igyh ckj Ld‚fV'k
fpfdRld MSfu;y jnjQksMZ (Daniel Rutherford) }kjk [kkstk vkSj vyx fd;k x;k
FkkA gkyk¡fd dkyZ foYgsYe 'khys vkSj gsujh dSosfUM'k (Carl Wilhelm Scheele and

Henry Cavendish) us Lora= :i ls ,d le; esa ,slk fd;k Fkk] ysfdu jnjQksMZ
dks lkekU; rkSj ij Js; fn;k tkrk Fkk D;ksafd mudk dk;Z igys çdkf'kr fd;k
x;k FkkA ukbVªkstu uke dk lq>ko 1790 esa Ýkalhlh jlk;uK thu&,aVksuh&DykmM
pkSiy (Jean-Antoine-Claude Chaptal) us fn;k Fkk] tc ;g ik;k x;k fd
ukbVªkstu ukbfVªd vEy vkSj ukbVªsV~l esa ekStwn FkkA ,aVksuh ykoksbfl;j (Antoine

Lavoisier) us xzhd uke ,tksV (Azote) (ftl dk vFkZ gS] No Life) ds uke dk
lq>ko fn;k] D;ksafd ;g ,d ne ?kksaVus okyh xSl gS bl uke dk mi;ksx dbZ
Hkk"kkvksa esa fd;k tkrk gS] tSls fd Ýsap] :lh] jksekfu;kbZ rqdhZ] vkSj dqN ukbVªkstu
;kSfxd (Nitrogen Compound) vaxzsth ukeksa esa çrhr gksrs gaS% tSls gkbMªsatkbu
(Hydrazine)] ,tkbM~l (Azides) vkSj ,tks (Azo) ;kSfxd ds :i esa gksrs gSaA

dkcZfud jlk;u foKku (Organic Chemistry) esa ,ekbu ;kSfxd (Amines)

vkSj dk;kZRed lewg gSa ftuesa v;qfXer ;qXe ds lkFk ,d ewy ukbVªkstu ijek.kq
gksrk gSA ,ekbu vkSipkfjd :i ls veksfu;k ds O;qRiUu (Derivatives of Ammonia)

gksrs gSa] ftlesa ,d ;k ,d ls vfèkd gkbMªkstu ijek.kqvksa dks ,d LFkkukiUu }kjk
çfrLFkkfir fd;k tkrk gS tSls fd ,Ydkby ;k ,jkby (Alkyl or Aryl) lewg ¼bUgsa
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Øe'k% ,Ydkb,ekbu vkSj ,jkby,ekbu dgk tk ldrk gS] ,ekbu ftlesa nksuksa
çdkj ds çfrLFkkiu tqM+s gksrs gSaA ,d ukbVªkstu ijek.kq dks ,Ydkby,jkby,ekbal
(Alkylarylamines) dgk tk ldrk gS½A egRoiw.kZ ,ekbuksa esa vEy] toksRifÙk lacaèkh
(Biogenic) ,ekbu] VªkbfeFkkbyekbu vkSj ,fufyu 'kkfey gSaA veksfu;k ds vdkcZfud
O;qRiUu dks ,ekbu Hkh dgk tkrk gS] tSls fd eksuksDyksj,ekbu ¼NClH

2
½ çfrLFkkiu

NH
2
 dks ,d ,feuks lewg dgk tkrk gSA

bl bdkbZ esa vki ukbVªks&,YdsUl] ukbVªks&,jsus] ,ekbu] ,ekbu ds feJ.k dk
i`FkDdj.k] ,ekbuksa dh jklk;fud vfHkfØ;k] izkoLFkk :ikarj.k mRçsjd ds :i esa
,ekbu yo.k] ,sjkseSfVd ,ekbu vkSj ,tks ;qXeu ds ckjs esa vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 ukbVªks&,YdsUl vkSj ukbVªks&,jhu ds ckjs esa le> ik;saxs(

 la{ksi esa ,ekbu vkSj bldh jklk;fud vfHkfØ;kvksa dk o.kZu dj ik;saxs(

 ,ekbuksa ds feJ.k ds iF̀kDdj.k dh O;k[;k dj ik;saxs(

 ,ekbu dh fofHkUu jklk;fud vfHkfØ;k ij ppkZ dj ik;saxs(

 çkoLFkk LFkkukUrj.k mRçsjd ds :i esa ,ekbu yo.k dk fo'ys"k.k dj ik;saxs(

 ,sjkseSfVd ,ekbu vkSj ,tks ;qXeu dks ifjHkkf"kr dj ik;saxsA

tSlk fd igys dgk tk pqdk gS] fd ukbVªks ,sYdsUl (Nitroalkanes) ukbVªks O;qRiUu
ls çkIr gksrs gaS ftUgsa ukbVªks lewg }kjk gkbMªkstu v.kq ds LFkku ij j[k dj çkIr
fd;k tkrk gSA os ,Ydkby ukbVªkbVªks ds lkFk leko;oh (Isomeric) gSA

mnkgj.k ds fy,] ewy gkbMªksdkcZu ds uke ij ^ukbVªks* (Nitro) dks tud
}kjk ukbVªks ,YdsUl uke fn;k x;k gSA

C
2
H

5
NO

2
C

3
H

7
NO

2

ukbVªks,sFksu ukbVªksçksisu

os bl rF; ds vuqlkj çkFkfed] f}rh;d ;k rr̀h;d gks ldrs gSa] ;fn ukbVªks
lewg çkFkfed] f}rh;d ;k r`rh;d dkcZu ijek.kq ls tqM+k gksA

izkFkfed f}rh;d r`rh;d

IUPAC ç.kkyh esa ukbVªks lewg dh fLFkfr mnkgj.k ds fy, Ükà[kyk ds lkFk
,d ewy }kjk n'kkZ;k x;k gSA



ukbVªkstu ds dkcZfud
;kSfxd

Lo&vfèkxe 225

ikB~; lkexzh

 2 Nitroethane

(Isomerism)& Üka[̀kyk vkSj fLFkfr ds vfrfjDr ,ydkby ukbVªkbV~l
ds lkFk leko;ork ukbVªks,YdsUl fØ;kRed le:irk fn[kkrs gSaA

CH3(CH2)2CH2NO2 (CH3)2CHCH2NO2 Ükà[kyk lerkih

CH3.CH2CH2.NO2 CH3.CH(NO2).CH3 fLFkfr lerkih

C2H5N CH2H5O—NO dk;kZRed lerkih

çkFkfed vkSj f}rh;d ukbVªks ;kSfxd Hkh pyko;oh (Tautomeric) :iksa esa ekStwn gSa&

Nitro Form Aci-Form

(From Alkyl Halides)  os flYoj ukbVªkbV ds
tyh; bFksu‚y feJ.k ds lkFk ,Ydkby gSykbM dks xeZ djds

2 2R—X + AgNO AgX + RNO  rS;kj fd, tkrs gSaA

bl vfHkfØ;k esa dqN ,Ydkby ukbVªkbV Hkh curs gSa vkSj dkcZu Ük`a[kyk dh
yackbZ ds lkFk bldk vuqikr c<+rk gSA gkyk¡fd] feJ.k dks vkaf'kd :i ls
izHkkth vklou }kjk vklkuh ls vyx fd;k tk ldrk gS] D;ksfd ,Ydkby
ukbVªkbV esa cgqr de DoFkukad fcanq gksrs] mnkgj.k ds fy,] bZFkkby ukbVªkbV
17°C ij mcyrs gS] tcfd ukbVªksbFksu 114°C ij mcyrk gSA

(By Direct Nitration of Paraffins)

gsDlsu vkSj mPp iSjkfQu dks ukbfVªd vEy ;k ukbVªkstu ds v‚DlkbM ds
lkFk vklkuh ls ukbVªsV fd;k tk ldrk gSA gkykafd] fuEu gkbMªksdkcZu
dsoy mPp rkieku ¼350&500 fMxzh lsfYl;l½ ij ok"i voLFkk esa ukbVªhdj.k
fd;k tk ldrk gSA

6 14 2 6 13 2 2
-Hexane Nitrohexane
C H + HO.NO C H NO + H O
n



                    n-gsDlsu             ukbVªksgsDlsu

   (By Hydrolysis of -

Nitro Olefines)& gky gh esa ,d fofèk ty] vEy ;k {kkj ds lkFk
&ukbVªks vkWfyfQu dk gkbMªksfyfll fd;k tkrk gSA

3 2 2 2 3 2 3 2
2-Methyl-1-nitro-prop-1-ene Acetone Nitromethane
(CH ) C==CH.NO + H O (CH ) CO + CH NO

  2&feFkkby&1&ukbVªks&çksi&1&bZu    ,lhVksu    ukbZVªksehFksu
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(From Halo Acids)  lksfM;e ukbVªkbV ds tyh; ?kksy
dks gSykstsusVsM vEyksa ds lkFk mckydj ukbVªks,Ydsu rS;kj fd;k tk ldrk
gSA fofèk fo'ks"k :i ls ukbVªksesFksu dh rS;kjh ds fy, mi;ksxh gSA

2 2 2 2
Chloroacetic acid Nitroacetic acid
Cl.CH COOH + NaNO NO .CH COOH + NaCl

             Dyksjks,lsfVd vEy            ukbVªks,lsfVd vEy

2 2 3 2 2NO .CH .COOH CH NO + CO

(From Tert-Carbinamines)  r`rh;d
dkfcZu,ekbu dks iksVsf'k;e ijeSaxusV ds lkFk v‚Dlhdj.k }kjk r`rh;d&
ukbVªks,Ydsal rS;kj fd;s tk ldrs gSaA

4KMnO
3 2 3 2R C.NH R C.NO

isjk,flfVd vEy tSls vU; v‚Dlhdj.k dkjd dk mi;ksx f}rh;d
dkcksZukehUl ls f}rh;d ukbVªks,YdsUl rS;kj djus ds fy, Hkh fd;k tk ldrk gSA

çkFkfed ukbVªksDysu dks çkIr djus ds fy, çkFkfed ,ekbu dks isjkflfVd
vEy }kjk v‚Dlhdj.k fd;k tk ldrk gSA

3 2CH .CO.O H
3 2 2 2 3 2 2 2 2

1-Nitropropane
CH (CH ) NH + 3O CH (CH ) NO + H O

1- ukbVªksçksisu

ukbVªks,YdsUl jaxghu] lq[kn egd okys rjy inkFkZ gSaA os ikuh esa ?kqyu'khy gksrs
gSa] ysfdu dkcZfud foyk;d esa vklkuh ls ?kqyu'khy gksrs gSa muds DoFkukad
leko;oh ,Ydkby ukbVªkbV~l dh rqyuk esa cgqr vfèkd gSaA os dejs ds rkieku ij
vi?kVu ds fcuk vklou (Distill) djrs gSaA vk.kfod Hkkj esa o`f) ds lkFk muds
DoFkukad ¼100&200 fMxzh lsfYl;l dh lhek esa½ c<+ tkrs gSa] ysfdu ikuh esa
?kqyu'khyrk de gks tkrh gSA muds fof'k"V ?kuRo yxHkx 1-4 gSaA èkqzoh; gksus ds
dkj.k ukbVªksYdysu èkzqoh; vkSj vk;fud ;kSfxdksa ds fy, vPNs foyk;d gSaA

20°C  ml / 100ml

ukbZVªksehFksu 101° C 9.5

ukbVª,sFksu 114 °C 4.5

1&ukbVªksizksisu 132 °C 1.4

(Spectroscopc Properties)

IR (IR Spectra)  çkFkfed vkSj f}rh;d ukbVªks,Ydsal {ks= esa vo'kksf"kr
gksrs gSa 1565–1545 cm–1 vkSj 1385-1360 cm–1 tcfd rr̀h;d ukbVªks,YdUl {ks=
esa 1545-1530 cm–1 vkSj 1360-1340 cm–1 gSaaA
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(General Chemical Characteristics)

(Reduction)  yksgs vkSj gkbMªksDyksfjd vEy dk mi;ksx djds
;k jsuh fudsy (Raney Nickel) dk mi;ksx djds mRçsjd gkbMªkstuhdj.k
}kjk ukbVªks,ydsUl dks blh çkFkfed ,ekbu esa vip;u fd;k tkrk gSA

2 2 2R— NO + 6[H] RNH + 2H O

gkykafd] mnkgj.k ds fy, ,d rVLFk@mnklhu vip;u (Neutral Reducting)

djus okys dkjd ds lkFk vip;u gksus ij] ftad&èkwy vkSj veksfu;e
DyksjkbM ;k dSfY'k;e DyksjkbM] N-,Ydkby gkbMª‚fDly&,ekbal ls
ukbVªks,Ydsal] tks veksfu;e flYoj ukbVªsV dk vip;u djrs gSaA

4Zn/NH Cl
2 2R —NO + 4[H] RNH.OH + H O

(Hydrolysis)  tc [kfut vEy ds lkFk xeZ fd;k tkrk
gS] rks çkFkfed ukbVªks,Ydsal gkbMªksfDly,ekbu ds leku vEy vkSj yo.k
cukrs gSaA

2 4

HCl or
3 2 2 2 3 2H SO

CH CH NO + H O CH COOH + NH OH

gkyk¡fd] f}rh;d ukbVªks,YdsUl (Sec-Nitroalkanes) mcyrs gkbMªksDyksfjd
vEy ds lkFk gkbMªksfyfll ls gksrs gq, dhVksUl vkSj ukbVªl v‚DlkbM cukrs
gSa] ysfdu r`rh;d ukbVªks,YdsUl vçHkkfor jgrs gSaA

HCl
2 2 2 2 2

-Nitroalkane Ketone
2R CHNO 2R CO + N O + H O
sec



(Acidic Nature)  çkFkfed vkSj f}rh;d ukbVªks,ydsUl
detksj :i ls  vEyh; gksrs gSa ¼Ka ukbVªksesFksu ds fy, 6 × 10–11 gS vkSj
ukbVªksbZFksu ds fy, ;g 3.5 × 10–9 gS½] ysfdu r`rh;d ukbVªks,YdsUl
rVLFk@mnklhu gSaA

vEyh; o.kZ pyko;ork (Tautomerism) ds dkj.k gksrk gSA

             ukbVªks & :i                     Aci- :i

           ¼Pseudo vEy :i½             ¼ ukbVªksfyd vEy ½

bl çdkj ds pyko;ork dks ukbVªks&,flukbVªks =; iz.kkyh (Triad System)

ds :i esa tkuk tkrk gSA gkykafd] ;g è;ku fn;k tkuk pkfg, fd vuqukn
}kjk ukbVªks :i ds fLFkjhdj.k ds dkj.k lkE;koLFkk (Equilibrium) yxHkx
iwjh rjg ls ckbZa vksj gSA
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ukbVªks lewg dk d{kh; fp=

            ¼N vkSj O ds p- d{kk,a ,d nwljs dks vfèkO;kiu djrs gSa½

ukbVªksfud vEy ;k blds vU; O;qRiUu tyh; lksfM;e dkcksZusV esa ?kqy ugha
tkrs cfYd tyh; {kkj esa ?kqydj ukbVªks&,flfuVªks lkE;koLFkk dks vO;ofLFkr
djrs gSaA

lksfM;e ;kSfxd lgh yo.k gSa vkSj vk;uksa ds :i esa ekStwn gksrs gSaA vuqukn
}kjk mRiUu yo.kksa dh vk;uksa dks fLFkj fd;k tkrk gSA

pw¡fd çkFkfed vkSj f}rh;d ukbVªksDysUl etcwr {kkj dh mifLFkfr esa vEy
ds :i esa O;ogkj djrs gSa] ysfdu mudh vuqifLFkfr esa mUgsa Nn~e (Pseudo)

vEy dgk tkrk gSA

(Reaction with Nitrous Acid)

ukbVªk,Ydsu ukbVªl vEy ds lkFk vfHkfØ;k djrk gS] ;g bl ckr ij fuHkZj
djrk gS fd ;g ,d çkFkfed ;k f}rh;d ukbVªks ;kSfxd gS ;k ughaA

(i) çkFkfed ukbVªks,Ydsu ukbVªks vEy ds fuekZ.k ds fy, ukbVªksfyd vEy
(Nitrolic Acid) ds lkFk vfHkfØ;k djrk gS] tks {kkj ds lkFk yky jax
nsrk gSA

ukbVªks,Fksu      ukbVªl vEy        ukbfVªd vEy
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sod. ukbVªksysV ¼yky½

(ii) f}rh;d ukbVªks,YdsUl ukbVªl vEy ds lkFk Nn~e (Pseudo) ukbVª‚y
dk mRiknu djrs gSaA Nn~e (Pseudo) ukbVª‚y bZFkj ;k {kkj ds lkFk
uhyk jax nsrs gSaA

f}rh;d ukbVªks,Ydsu Nn~e& ukbVª‚y

(iii) rr̀h;d ukbVªks,Ydsu ukbVªl vEy ds lkFk vfHkfØ;k ugha djrs gSa]
D;ksafd muesa gkbMªkstu ijek.kq ugha gksrk gSA

(Halogenation)  çkFkfed vkSj f}rh;d ukbVªks,Yduksa dks
{kkj dh mifLFkfr esa vklkuh ls gSykstuhdj.k fd;k tkrk gSA

ukbVªksesFksu {kkj dh mifLFkfr esa gSykstu ds lkFk vfHkfØ;k djrk gS]
mnkgj.k ds fy, Vªkbgykstsu O;qRiUu ds fy,] Dyksjhu ds lkFk ;g Dyksjksfçdfju]
CCl

3
NO

2 
cukrk gS] tks ,d ¼vJqdkjd½ ySfØesVjh ;kSfxd gS vkSj bldk

mi;ksx e`nk thok.kq uk'kd dkjd ds :i esa Hkh fd;k tkrk gSA

Dyksjks vkSj czkseks ;kSfxd fLFkj gSa] tcfd vk;ksMks ;kSfxd de fLFkj gSa vkSj
èkhjs&èkhjs fo?kfVr gksrs gSaA

(Reaction with Grignard's

Reagent)  ukbVªks,Ydsu dk aci&:i fuEufyf[kr rjhds ls fxzXukMZ ds
vfHkdeZd ds lkFk vfHkfØ;k djrk gS]

(Condensation with Aldehydes) ukbVªks
lewg dh mifLFkfr gkbMªkstu dks vfèkd çfrfØ;k'khy cukrh gSA blfy,
çkFkfed vkSj f}rh;d ukbVªks,YdsUl ewy mRçsjd tSls lksfM;e ;k iksVsf'k;e
gkbMª‚DlkbM] dkcksZusV] ckbdkcksZusV ;k esFk‚DlkbM dh mifLFkfr esa ,YMhgkbM
ds lkFk ,YMksy çdkj ds la?kuu ls xqtjrs gSaA QkWesafYMgkbM ds lkFk eksuks]
ckb~l (Bis) vkSj Vªkbl& gkbMªksDlhfeFkkby O;qRiUu cukus ds fy, ukbVªksesFksu
?kuhHkwr gksrk gSA



ukbVªk stu ds dkcZfud
;kSfxd

230 Lo&vfèkxe
ikB~; lkexzh

(i) èkzqoh; (Polar) gksus ds dkj.k budk mi;ksx cM+h ek=k esa dkcZfud
;kSfxdksa ds fy, fd;k tkrk gS] ftuesa foukby  i‚fyej] lsY;wykst
,LVj] flaFksfVd f?klus okys jcM+ (Rubbers)] rsy] olk] ekse vkSj jatd
'kkfey gSaA

(ii) mldk mi;ksx dbZ dkcZfud ;kSfxdksa ds la'ys"k.k (Synthesis) ds fy,
eè;orhZ (Intermediates) ds :i esa fd;k tkrk gSA

ukbVªks,jhu (Nitroarenes) ds lajpukRed jlk;uksa dk ,d cM+k oxZ gS tks lkekU;
:i ls dbZ ngu lzksrksa ¼fo'ks"k :i ls Mhty fudkl½ ds d.kksa ds mRltZu esa ik;k
tkrk gSA ;s v.kq de ls de ,d ukbVªks lewg ds lkFk i‚yhlkbfDyd ,sjkseSfVd
gkbMªk sdkcZu ¼,jhu½ (Polycyclic Aromatic Hydroearbons (Arenes)) ds
ukbVªks&çfrLFkkfir O;qRiUu gSa tks pØh; dkcZu ijek.kq ¼vFkkZr~ ukbVªks&i‚yhlkbfDyd
,jkseSfVd gkbMªksdkcZuks] ;k ukbVªks&PAHs½ ¼jkslsuØSVt vkSj eesZyLVhu 1985]
rksdhok vkSj vksguslh 1986½A Mhty batuksa ds vykok dsjkslhu ghVj vkSj bZaèku xSl
cuZj tSls lzksrksa ls viw.kZ ngu vfHkfØ;kvksa ds ifj.kkeLo:i ukbVªks,jhu gksrk gSA
fuEu lwphc) ukbVªks,jhu ds fy, çksQkby bl ifjp; dk vuqlj.k djrs gSa%

 1]6 & MkbukbVªksikbjhu

 1]8 & MkbukbVªksikbjhu

 6 & ukbVªksØkbft+u

 1 & ukbVªksikbjhu

 4 & ukbVªksikbjhu

ukbVªsV rRoksa dh mifLFkfr esa viw.kZ ngu ds mRikn ukbVªks,jhUl gksrs gSaA mUgsa
Mhty batuksa ds fudkl d.kksa ds vdZ ls mudh igpku dh xbZ gSA ukbVªkstu dh
lkaærk dk lapkyu djrs le; vR;fèkd la[;k esa Hkkjh batu ds fy, vkSj fuf"Ø;
batu ds fy, de FkkA ukbVªks,jsuks dks uxjikfydk ds dpjs] dks;yk ds mM+us okyh
jk[k ¼dks;yk ¶ykbZ ,sl½] dksd&vksou mRltZu ds vdZ] vkSj dkcZu bysDVªksM ds
fuekZ.k dh lqfoèkk ls <sj mRltZu ds d.k lanHkZ esa Hkh igpkuk x;k gSA ifjos'kh ok;q
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esa ukbVªks,jhu dh lkaærk xSj&vkS|ksfxd {ks=ksa] miuxjh; {ks=ksa] ;k xzkeh.k {ks=ksa dh
rqyuk esa Hkkjh vkS|ksfxd {ks=ksa esa vfèkd gS vkSj ekSleh vkSj iwjh rjg ls cnyrh gSaA
lfnZ;ksa esa mPp lkaærk xeZ lzksrksa ls c<+s gq, mRltZu dks vkSj çfrfnu ds ¼Mk;ouZy½
fofoèkrk,a ;krk;kr çfr:i dks n'kkZrh gSaA

D;ksafd ok;q esa mRlftZr gksus okyh ukbVªks,jhu lw{e :i ls lw{e d.kksa ls caèkh
gksrh gSa] mUgsa xhys vkSj lw[ksiu }kjk ok;qeaMy ls gVk;k tk ldrk gS vkSj feêh
vkSj lrg ds ty dks tek djds vkSj o"kkZ }kjk tek fd;k tk ldrk gSA tkiku
esa dks;yk tykus vkSj o"kkZ ls çkIr vfHkd.k esa lHkh ikap lwphc) ukbVªks,jhUl dk
irk yxk;k x;k FkkA ?kj dks xeZ djus vkSj [kkuk idkus ds fy, bLrseky fd, tkus
okys dsjkslhu ghVjksa vkSj xSl cuZj ds fo'ks"k mRltZu ds vanj ukbVªks,jhUl ik, tkrs
gSaA 1980 ls igys] lHkh ikap lwphc) ukbVªks,jhUl dh dkQh ek=k dkcZu CySd ds
uewuksa esa ikbZ xbZ Fkh tks fd QksVksd‚fi;j esa bLrseky gksus ds fy, tkuk tkrk FkkA
fo'ks"k :i ls èkweziku vkSj fxzYM ehV esa vkSj is; inkFkksaZ fo'ks"kdj pk; esa dqN
ukbVªksbjsu ;kSfxdksa dh igpku dh xbZ gSA

dkflZukstsUl  (Carcinogens) ¼1998½ ij vkBoha fjiksVZ esa lwphc) igyh ckj ekuo
dkflZukstsu gksus dk vuqeku yxk;k x;k gSA

           NO2 

 
 NO2 

1]6&MkbukbVªksikbjhu dk ;g vuqeku fd dkQh ek=k esa bldk iz;ksx i'kqvksa esa
dSalj iSnk djus dh iwjh {kerk ds vkèkkj ij ekuo ij dSaljtud gksus dk vuqeku gSA

1]6&MkbukbVªksik;jhu ,d ukbVªks&çfrLFkkfir i‚yhlkbfDyd ,sjkseSfVd gkbMªksdkcZu
gS tks dejs ds rkieku ij ihys ls gYds&Hkwjs jax ds fØLVyh; Bksl ds :i esa ekStwn
gksrk gSA blesa vk.kfod Hkkj 292-3 vkSj xyukad fcanq 310°C gSA ;g ikuh esa
O;kogkfjd :i ls v?kqyu'khy gS ysfdu eè;e :i ls VkWY;wbu esa ?kqyu'khy gSA

bl ckr dk dksbZ iz.kke ugha gS fd 1]6&MkbukbVªksikbjhu dk bLrseky fdlh
O;kolkf;d mís'; ds fy, fd;k x;k gSA 1]6&MkbZukbVªksikbjhu 98% ;k mlls
vfèkd dh 'kq)rk ij vuqlaèkku mís';ksa ds fy, miyCèk gSA ;g 98% ;k mlls
vfèkd dh jsfM;ks jklk;fud 'kq)rk ij 14C- ;k 3H- ç;ksx'kkyk ds :i esa Hkh
miyCèk gSA
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dSalj tud ¼1998½ ij vkBoha fjiksVZ esa lwphc) igyh ckj ekuo dSaljtu@dSaljdkjh
gksus dk vuqeku yxk;k x;k gSA

1]8&MkbukbVªksikbjhu dk çk;ksfxd tkuojksa esa vè;;u ls dSalj tud ds
i;kZIr lk{; ds vkèkkj ij ,d ekuo dSaljdkjh gksus dk vuqeku gSA

1]8&MkbukbVªksikbjhu ,d ukbVªks&çfrLFkkfir i‚yhlkbfDyd ,sjkseSfVd gkbMªksdkcZu
(Aromatic Aydrocarbon) gS tks dejs ds rkieku ij ihys ,YdksgkWy ;k gYds&Hkwjs
jax ds fØLVyh; Bksl ds :i esa ekStwn gksrk gSA bldk vk.kfod Hkkj 292-3 gSA

1]8 MkbukbVªksikbjhu dks ,d izdk'k&lqxzkghdkjd (Photosensitizer) crk;k x;k gS
gkyk¡fd] bl ckr dk dksbZ izek.k ugha gS fd bldk bLrseky dHkh O;kolkf;d rkSj
ij ;k fdlh vU; mís'; ds fy, fd;k x;k gSA 1]8&MkbZukbVªksikbjhu de ls de
99% dh 'kq)rk ij vkSj 14C– ;k 3H– yscy okys :i esa de ls de 98% dh
jsfM;ksjklk;fud (Radiochemical) 'kq)rk ij 'kksèk mís';ksa ds fy, miyCèk gSA

dSaljtud (Carcinogens) ¼1998½ ij vkBoha fjiksVZ esa lwphc) igyh ckj ekuo
dSaljdkjh gksus dk vuqeku yxk;k x;k gSA

                                       NO2 

6&ukbVªksØkbtsu dk çk;ksfxd tkuojksa esa vè;;u ls dSalj tud ds i;kZIr
lk{; ds vkèkkj ij ,d ekuo dSaljdkjh gksus dk vuqeku gSA

6&ukbVªksØkbtsu ,d ukbVªks&çfrLFkkfir cgqpØh; ,sjkseSfVd gkbMªksdkcZu gS tks
dejs ds rkieku ij Økse yky ls gYds&ihys ls ukjaxh&ihyh lqbZ ;k fçTe ds
vkdkj ds fØLVy ds :i esa ekStwn gksrk gSA blesa 273-3 dk vk.kfod Hkkj vkSj 209
fMxzh lsfYl;l dk ,d xyukad gksrk gS] vkSj vi?kVu esa mèoZikfrd (Sublimes)

gks tkrk gSA ;g ty esa izk;ksfxd :i ls v?kqyu'khy gS vkSj BaMs bFksu‚y]
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Mk;Fkkby bZFkj vkSj dkcZu MkblYQkbM esa FkksM+k ?kqyu'khy csathu vkSj ,flfVd
vEy esa vkaf'kd :i vfèkd ?kqyu'khy vkSj xeZ ukbVªkscsathu esa ?kqyu'khy gksrk gSA

bl ckr dk dksbZ izek.k ugha gS fd 6&ukbVªksØkbtsu dk fdlh Hkh mís'; ds fy,
O;kolkf;d mi;ksx fd;k x;k gSA 6&ukbVªksØkbtsu dk mi;ksx ukbVªks,jhuksa ds
jklk;fud fo'ys"k.k esa ,d vkarfjd ekud ds :i esa fd;k tkrk gSA ;g de ls
de 98% dh 'kq)rk ij vkSj 98.9% dh çekf.kr 'kq)rk ij ,d lanHkZ lkexzh ds
:i esa vuqlaèkku mís';ksa ds fy, miyCèk gSA

dSaljtud ¼1998½ ij vkBoha fjiksVZ esa lwphc) igyh ckj ekuo dSaljdkjh gksus dk
vuqeku yxk;k x;k gSA

           NO2 

 

1&ukbVªksikbjhu dk çk;ksfxd :i ls tkuojksa esa vè;;u ls dSaljtud ds i;kZIr
lk{; ds vkèkkj ij ekuo dSaljdkjh gksus dk vuqeku yxk;k tkrk gSA

1&ukbVªkikbjhu ,d ukbVªks&cgqpØh; ,sjkseSfVd gkbMªksdkcZu gS tks dejs ds
rkieku ij ihyh lqbZ ;k fçTe ds :i esa ekStwn gksrk gSA ;g izk;ksfxd :i ls ikuh
esa ?kqyu'khy gS] Mk;Fkkby bZFkj esa cgqr ?kqyu'khy gS] vkSj bFksu‚y] csathu] VksY;wbZu
vkSj VsVªkgk;jks¶yksjsuksu esa ?kqyu'khy gSA ;g lkekU; rkieku vkSj nkc esa fLFkj gS]
ysfdu ijkcSaxuh ;k –'; çdk'k (Ultraviolet or Visible Light) ds laidZ esa vkus ds
ckn fo?kfVr gks tkrk gSA 1&ukbVªksikbjhu ds HkkSfrd vkSj jklk;fud xq.kksa dks fuEu
rkfydk esa lwphc) fd;k x;k gSA

xq.k tkudkjh 

vk.kfod Hkkj 247.3a 

xyukad fcanq  155ºCa 

ykWx Kow 5.06a 

ty esa ?kqyu'khyrk 0.0118 mg/L 25ºCb ij 
ok"i ncko 5.52 × 10–8mmHg  25ºCb ij 

 

1 ukbVªksikbjhu dks jklk;fud izkd'k&lqxzkghdkjd crk;k x;k gS] vkSj ,d
xSj&U.S daiuh dks 1&,ftMksikbjhu ds mRiknu esa varj&eè;LFkrk ds :i esa
mi;ksx djus dh lwpuk feyh Fkh] ftldk mi;ksx QksVks&laosnu'khy eqæ.k (Photo
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Sensitive Printing) esa fd;k tkrk gSA 1&ukbVªksikbu vuqlaèkku mís';ksa ds fy, 97%

dh 'kq)rk ij ;k 99.5% ls vfèkd ds lkFk miyCèk gS] ftlesa dqy 0.1% ls vfèkd
MkbZukbVªksikbjhu vkSj ikbjhu 'kkfey gSaA ;g 99.68% dh 'kq)rk ij ,d lanHkZ
lkexzh ds :i esa Hkh miyCèk gSA

dSalj tud ¼1998½ ij vkBoha fjiksVZ esa lwphc) igyh ckj ekuo dSaljdkjh gksus
dk vuqeku yxk;k x;k gSA

4&fuVªksikbjhu dk çk;ksfxd :i ls tkuojksa esa vè;;u ls dSaljtud ds i;kZIr
lk{; ds vkèkkj ij ekuo dSaljdkjh gksus dk vuqeku yxk;k tkrk gSA

4&ukbVªksikbjhu ,d ukbVªks&çfrLFkkfir cgqpØh; ,jkseSfVd gkbMªksdkcZu gS tks
dejs ds rkieku ij larjs ds jax leku lqbZ ds :i esa ekStwn gksrk gSA ;g ikuh
esa izk;ksfxd :i ls v?kqyu'khy gS] ysfdu ,lhVksu] csathu] MkbfeFkkby lYQksDlkbM
vkSj feFkkbyhu DyksjkbM tSls dkcZfud foy;d esa ?kqyu'khy gSA 4&ukbVªksikbjhu
ds HkkSfrd vkSj jklk;fud xq.k (Physical and Chemical Properties) fuEufyf[kr esa
lwphc) gSaA

xq.k tkudkjh 

vk.kfod Hkkj 247.3a 

xyukad fcanq  190ºC ls 192ºCa 

DoFkukad fcanq 472ºCb 

ty esa ?kqyu'khyrk 0.017 mg/L 25ºCb ij 
ok"i ncko 3.3 × 10–8mm Hg  25ºCb ij 

 

4&ukbVªksikbjhu dk mi;ksx dsoy ,d ç;ksx'kkyk jlk;u ds :i esa fd;k tkrk
gS] bldk dksbZ izek.k ugha gS fd bldk mi;ksx dHkh O;kolkf;d mís';ksa ds fy,
fd;k x;k gSA

,ekbuks (Amines) dks veksfu;k ds O;qRiUu (Derivative of Ammonia) ds :i esa
ekuk tk ldrk gS] ftlesa ,d ;k vfèkd gkbMªkstu ijek.kqvksa dks ,Ydkby lewgksa
}kjk çfrLFkkfir fd;k x;k gSA bl çdkj os çkFkfed] f}rh;d ;k r`rh;d gks
ldrs gSa] tks bl ckr ij fuHkZj djrs gSa fd veksfu;k ds v.kq nks ;k lHkh rhu
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gkbMªkstu ijek.kqvksa dks ,Ydkby lewgksa }kjk çfrLFkkfir fd;k tkrk gSA

veksfu;k çkFkfed ,ekbu f}rh;d ,ekbu r`rh;d ,ekbu

f}rh;d vkSj r`rh;d ,ekbu dks bl rF; ds vkèkkj ij vkxs ljy ;k
fefJr ds :i esa oxhZ—r fd;k tk ldrk gS fd D;k ,Ydkby lewg leku ;k fHkUu
gSaA

çkFkfed (Pr)] f}rh;d (Sec) vkSj r`rh;d (Tert) ds fof'k"V lewg gSaA

2
Primary
—NH >NH

çkFkfed f}rh;d r`rh;d

,ekbu ds vfrfjDr veksfu;e yo.k ds VsVªk&,Ydkby ;kSfxd Hkh tkus
tkrs gSa vkSj mUgsa prq"dks.kh; veksfu;e yo.k (Quaternary Ammonia Salt) dgk
tkrk gSA mnkgj.k] [CH3)4N]+ Cl–

,ekbu dk uke lekU; rkSj ij ukbVªkstu ijek.kq ls tqM+s {kkjh; lewgksa ds uke ij
j[kk tkrk gSA çR;sd dk uke çR;;  esa lekIr gksrk gSA

3 2 2 5 2 3 2 2
Methylamine Ethylamine Isopropylamine
CH NH C H NH (CH ) CH.NH

feFkkby,ekbu ,fFky,ekbu vkblksçksikby,ekbu

MkbZfeFkkby,ekbu MkbZbFkkby,ekbu feFkkbybZFkkby,ekbu

VªkbfeFkkby,ekbu feFkkbyMkbFkkby,ekbu feFkkbybZFkkbyçksikby,ekbu

ukedj.k ds çkFkfed :i ls IUPAC ç.kkyh ds vuqlkj çkFkfed ,ekbu dks
vehuks,Ydsal ds :i esa ukfer fd;k tkrk gS] N-,Ydkby,feuks,Ydsal vkSj r`rh;d
ds :i esa N,N-Mk;,Ydkby,feuks,Ydsal] mnkgj.k ds fy,

,feuksbFksu N-feFkkby,feuksfeFksu N,N-

MkbfeFkkby,feuksfeFksu

gkyk¡fd] IUPAC ç.kkyh mu ekeyksa esa viukbZ tkrh gS tgk¡ rqPN (Trivial)

ugha ç.kkyh cfYd dfBu yxrh gS] mnkgj.k ds fy, uhps fn;k x;k ;kSfxd
1&vehuks&2&feFkkbygsDlsu gSA
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(Isomerism)

,ekbu fuEufyf[kr çdkj ds le:irk dks çnf'kZr djrs gSa&

(i) (Chain Isomerism)  ;g vehuks lewg ls ;qfXer
,Ydkby lewgksa dh dkcZu Ükà[kyk dh ç—fr esa varj ds dkj.k gS] mnkgj.k
ds fy,]

(ii) (Position Isomerism) ;g dkcZu Ükà[kyk esa vehuks
lewg dh fLFkfr esa varj ds dkj.k gS] mnkgj.k ds fy,]

(iii) (Metamerism)  ;g ,d gh dk;kZRed lewg ls tqM+s ,Ydkby
lewgksa dh çÑfr esa varj ds dkj.k gksrk gS] mnkgj.k ds fy,]

(iv) (Functional Isomerism)  ;g vehuks lewgksa dh
ç—fr esa varj ds dkj.k gS] mnkgj.k ds fy,]

3 2 2 2 3 2 5 3 3
Propylamine Methylethylamine Trimethylamine

(Primary) (Secondary) (Tertiary)

CH .CH .CH .NH CH .NH.C H (CH ) N

(v) (Stereochemistry of Amines)  mnkgj.k ds
fy, HkkSfrd jklk;fud lwpuk laxzg] vo'kks"k.k LisDVªk vkSj f}èkqoh; iy ds
vè;;uksa ls irk pyk gS fd veksfu;k vkSj r`rh;d ,ekbu dk foU;kl
prq"Qydh; (Tetrahedral) gS ftlesa prq"Qydh; ds ,d dksus esa vdsyk
tksM+k gSA veksfu;k vkSj r`rh;d vekbu ds f}èkzqo vk?kw.kZ vkSj VªkbesfFkySekbu
esa 108 fMxzh ds ukbVªkstu la;kstd dks.k (Nitrogen Valency Angle) Hkh mlh
dk leFkZu djrs gSaA bl çdkj] N

abc
 ds çdkj ¼ukbVªkstu ij rhu vyx&vyx

lewgksa ds lkFk½ dks fQj ls mi;ksx djus ;ksX; gksuk pkfg,] ysfdu oSdfYid
:i ls lfØ; :i esa bl rjg ds r`rh;d ,ekbuksa dks gy djus ds lHkh
ç;kl foQyrk ds lkFk feys gSa] ;g lq>ko nsrs gSa fd v.kqvksa esa dqN fufgr
gS tks ladYi dh foQyrk ds fy, ftEesnkj gSA 1924 esa eslsugkbej
(Mesenheimer) us lq>ko fn;k fd ;g ukbVªkstu ijek.kq ds rsth ls nksyu
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(Oscillation) ds dkj.k Åij vkSj uhps ledks.k ij gS tks ukbVªkstu ls tqM+s
lewgksa okys lrg gksrk gSA

nkfgusa dks.kksa ij ukbVªkstu dk nksyu (I) ls (II) esa ifjorZu gksrk gS tks niZ.k
dh çfrfcac vkSj vikjiks"kuh; ¼xSj&lqijbeiksflcy½ gSa] tSlk fd (I) ds lkFk (III)
dh rqyuk djds ns[kk tk ldrk gS] vkSj blfy, yxkrkj èkzqo.k çfrykseu ¼izdk'kh;
O;qRØe½ gksrk gSA ckdZj vkSj cstj ¼1929&30½ (Barker and Badger) }kjk veksfu;k
vkSj r`rh;d ,ekbu ds vo'kks"k.k LisDVªk (Absorption Spectra) ds vè;;u us
nksyu fl)kar (Oscillation Theory) dh iqf"V dh gSA DyhVkWu vkSj lgdfeZ;ksa
(Cl;eeton and Coworkers)¼1934½ us nksyu dh vkof̀Ùk ikbZ gS vkSj blfy, veksfu;k
esa 2.3 × 1010 çfr lsdaM çfrykseu gS] ysfdu tSls&tSls lewgksa dk vkdkj c<+rk
gS oSls gh çfrykseu dh vko`fÙk ?kV tkrh gSA

,ekbu dk ;g çfrykseu ,d rst gokvksa okys fnu esa ,d Nrjh çfrykseu

(Umbrella Inversion) ds :i esa ns[kk tk ldrk gS  dsoy ukbVªkstu

la;kstdrk dks.k esa ifjorZu gksrk gS ysfdu caèk dh yackbZ fLFkj@vuNqbZ jgrh gSA
gkykafd vxj ukbVªkstu ij v;qfXer ;qXe dks prqFkZd veksfu;e yo.k ds :i esa
caèk ;qXe esa cny fn;k tkrk gS] rks ;g O;qRØe laHko ugha gS vkSj mi;qä prqFkZd
veksfu;e yo.k dks gy fd;k tk ldrk gSA ikWi vkSj ihps (Pope and Peachey)

¼1899½ }kjk bls fu.kkZ;d :i ls fn[kk;k x;k gS] ftUgksaus ,fyysacsatkby
esfFkyQsfuyeksfu;e vk;ksMkbM vkSj tksUl (Jones) ¼1905½ dks lekèkkfur fd;k]
ftUgksaus csatkby&bFkkbyfeFkkby Qsfuy ,eksfu;e vk;ksMkbM dks lekèkkfur fd;kA

Å"ekxfrdh x.kukvksa (Thermodynamic Calculations) ls irk pyk gS fd nks
:i (I) vkSj (II) dks yxHkx 25 kJ mol–1 ds ÅtkZ vojksèk ls vyx fd;k tkrk gS]
tcfd vyx gksus ds fy, ÅtkZ vojksèk dks yxHkx 60 kJ mol–1 ls gksuk pkfg,A
fdudSM vkSj gsufjDl us ,ekbu ds O;qRØe.k@çfrykseu ds fy, lfØ;.k dh ÅtkZ
(Enegry of Activation) dh x.kuk dh vkSj 1940 esa fu"d"kZ fudkyk fd r`rh;d
,ekbu gkykafd vkWfIVdy le:irk dks lS)kafrd :Ik ls çnf'kZr djus esa l{ke gSa]
tks var:ikarj.k ds dkj.k jsflehdj.k (Recemisation) ¼jsleh'ku½ dh vklkuh ds
dkj.k fLFkjrk ds fy, v{ke gSa] ysfdu vxj ukbVªkstu ijek.kq dks ,d oy; ç.kkyh
esa can dj fn;k tkrk gS rkfd ;g nksyu djus esa vleFkZ gks tk,] rks bl rjg ds
,d ;kSfxd dks fQj ls [kksyk tk ldrk gSA çksy‚x vkSj osySaM (Prelog and

Wieland) ¼1944½ us Vª‚xj (Troger's) ds vkèkkj dks gy djds bu ckrksa dh iqf"V dh]
ftlesa ukbVªkstu ?kuhHkwr gS ysfdu ukbVªkstu ,d oy; dk fgLlk gS vkSj blfy,
nksyu esa vleFkZ gSA
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j‚cVZ~l vkSj lgdfeZ;ksa (Robert and Coworkers) ¼1958½ }kjk N&izfrLFkkfir
,ftjhMkbu ds vè;;u us ukbVªkstu ds nksyu dh iqf"V dh gS vkSj ,d laHkkouk ;g
gS fd ,sls ;kSfxdksa dks &50 fMxzh lsfYl;l ls uhps lekèkkfur fd;k tk ldrk gS ;fn
ukbVªkstu dh O;qRØe.k nj èkheh gks tkrh gSA 1968 esa eksaVkusjh (Montanari) us ,d
vlefer la'ys"k.k (Asymmetric Synthesis) ls 2&feFkkby&3]3&fMisugkbDykftfjfMu
uked ;kSfxd dks rS;kj fd;kA

(–) 2-Methyl-3,3-diphenyloxaziridine

;g è;ku j[kuk fgrdj gks ldrk gS fd ArNR1R2 çdkj dh r`rh;d
vekbu dks çfrLFkkfir fd;k x;k gS ¼tgk¡ Ar = ,sjkseSfVd ukfHkd ftlesa de ls
de ,d LFkwy v‚FkksZ inkFkZ vkSj R

1 
vkSj R

2
 vyx&vyx ,fYdy lewg gSa½A bu

;kSfxdksa esa iw.kZa ¼fdjky½ ukbVªkstu ds dkj.k çdkf'kd leko;ork (Optical

Isomerism) ugha gksrk gS] cfYd iwjh rjg ls v.kq ds :i esa C–N caèk ds dkj.k
f}èkqoh; ds ekeys ds dkj.k gksrk gSA

dqN fofèk;ka gSa] tks prqFkZd veksfu;e yo.k ds lkFk&lkFk lHkh rhu çdkj ds vehuksa
dk mRiknu djrh gSa] tcfd vU; fo'ks"k :i ls çkFkfed] ekè;fed ;k r̀rh;d ,ekbu
ds fy, gSaA blfy, bu ij fofHkUu çeq[kksa ds vèkhu ppkZ dh xbZ gSA

(Hofman Method)  tc
veksfu;k dk ,d tyh; ;k ,YdksgkWy ?kksy ,d lhy ;k can Vîwc esa 100
fMxzh lsfYl;l ij ,d ,Ydhy gSykbM ds lkFk xje fd;k tkrk gS] rks rhuksa
çdkj ds ,ekbu ds lkFk&lkFk prqFkZd veksfu;e yo.k curk gSA çfØ;k dks
veksuhdj.k (Ammonolysis) ds :i esa tkuk tkrk gSA RI > RBr > RCI esa
,Ydkby gSykbM~l dh vfHkfØ;k'khyrk dk Øe gS] ysfdu de ykxr ds
dkj.k ,Ydkby czksekbM~l dk O;kolkf;d :i ls mi;ksx fd;k tkrk gSA

2 5 2 2 5 2
Ethylamine hydroiodide

C H I + H.NH C H NH .HI
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2 5 2 2 5 2 5 2
Diethylamine hydroiodide

C H NH + C H I (C H ) NH.HI

2 5 2 2 5 2 5 3
Triethylamine hydroiodide

(C H ) NH + C H I (C H ) N.HI

2 5 3 2 5 2 5 4
Tetraethylammonium iodide

(C H ) N + C H I [(C H ) N]I

;fn veksfu;k dk vfèkdrk ls mi;ksx fd;k tkrk gS] rks eq[; mRikn
çkFkfed ,ekbu gS] tcfd ,Ydkby gSykbM dh vfèkdrk ds lkFk] eq[;
mRikn r`rh;d ,ekbu gSA

(Sabatier and Mailhe

Method)  tc ,YdksgkWy vkSj veksfu;k dh ok"i dks Al2O3, W2O5,

ThO2 ¼Fkksfj;k½ ;k flfydk tsy ls 360°C ij ls xqtkjk tkrk gS] rks rhuksa
çdkj ds ,ekbu ds lkFk&lkFk prqFkZd veksfu;e yo.k curk gSA

2 5 2 2 5 2 2C H OH + HNH C H NH + H O

2 5 2 5 2 2 5 2 2C H OH + C H NH (C H ) NH + H O

2 5 2 5 2 2 5 3 2C H OH + (C H ) NH (C H ) N + H O

(By Methylation of Ammonia): bl
ç;kstu ds fy, nks vfHkdeZdksa dk mi;ksx fd;k tkrk gSA (i) MkbesFkkby
lYQsV vkSj (ii) Q‚esZfYMgkbMA

(a) (Ullmann's Method)

çkFkfed ,ekbu fMfeFkkby lYQsV }kjk feFkkbys'ku ls
xqtjrh gS] igys ekè;fed vkSj fQj rr̀h;d ,ekbu dk mRiknu djrh
gSA

3 2 3 2 4 3 2 3 4CH NH + (CH ) SO (CH ) NH + CH HSO

3 2 3 2 4 3 3 3 4(CH ) NH + (CH ) SO (CH ) N + CH HSO

(b) (Methylation by Formaldehyde):

veksfu;k ;k ,ekbu ds ,d vEyh; ?kksy dks Q‚esYMsgkbM ds 40% ?kksy
ls xeZ djds] çkFkfed] f}rh;d vkSj r`rh;d ,ekbu dk feJ.k çkIr
fd;k tkrk gSA

HCl
3 3 2 2 22NH + 3HCHO 2CH NH + CO + H O

HCl
3 2 3 2 2 22CH NH + 3HCHO 2(CH ) NH + CO + H O

HCl
3 2 3 3 2 22(CH ) NH + 3HCHO 2(CH ) N + CO + H O
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 fVu vkSj gkbMªksDyksfjd vEy ;k fyfFk;e
,Y;wehfu;e gkbMªkbM }kjk vip;u fd;k tkrk gSA

2 2 2RNO + 6H R—NH + 2H O

(Mendius Method)

 tc vip;fur mRçsjd :i ls ;k lksfM;e vkSj ,YdksgkWy ds lkFk ;k
fyfFk;e ,Y;wehfu;e gkbMªkbM ds lkFk] ,fYdy lkbukbM çkFkfed vekbu
cukrs gSaA

3 3 2 2
Methyl cyanide Ethylamine
CH C N 4H CH .CH .NH  

 fyfFk;e ,Y;wehfu;e gkbMªkbM ;k
lksfM;e vkSj bFksu‚y }kjk vip;u fd;k tkrk gSA

3 2 3 2 2 2
Acetamide Ethylamine

CH CONH + 4H CH .CH .NH + H O

3 3 2 2 2
Acetaldoxime Ethylamine

CH CH== NOH + 4H CH .CH .NH + H O

3 2 3 2 2 2
Acetoxime Isopropylamine

(CH ) C== NOH + 4H (CH ) .CH.NH + H O

 ;g çkFkfed ,ekbu ds fuekZ.k ds fy,
,d cgqr gh lqfoèkktud rjhdk gSA tc Ng dkcZu ijek.kqvksa okys ,flM
,ekbM~l dks czksehu rFkk dkfLVd iksVk'k ls mipkfjr fd;k tkrk gS rks
çkFkfed vfeu dk ,d dkcZu ijek.kq de curk gSA

2 2 2 2 3 2RCONH + Br + 4KOH RNH + 2KBr + K CO + 2H O

 ¶FksfyekbZM dks dkfLVd
iksVk'k ds lkFk vfHkfØ;k }kjk igys iksVsf'k;e ¶FksfyekbZM esa ifjofrZr fd;k
tkrk gSA iksVsf'k;e ¶FksfyekbZM] tc ,Ydkby gSykbM ds lkFk xje fd;k
tkrk gS] rks N&,Ydhy ¶FksfyekbZM çkIr gksrk gS] tks nkc ds rgr 20
çfr'kr gkbMªksDyksfjd vEy ds lkFk gkbMªksfyfll ij çkFkfed ,ekbu
cukrk gSA
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 ;g çkFkfed
,ekbu cukus ds fy, lcls mi;qä fofèk gS] ftlesa vehuks lewg r`rh;d
dkcZu ijek.kq ls tqM+k gqvk gSA

2 2RMgX + Cl—NH RNH + Mg(X)Cl

3 3 2 3 3 2
-Butyliodide -Butylamine

(CH ) CMgI Cl—NH (CH ) C—NH Mg(I)Cl
tert tert

  

2Ba(OH)
2 2 3 2 2

Glycine Methylamine
H N.CH .COOH CH NH + CO

(Wurtz Method)

2 2
Alkyl isocyanides

RNC + KOH + H O RNH + HCOOK
,Ydkby vkblkslkbukbM~l

2 2 3
Alkyl isocyanate
R==N== C==O + 2KOH RNH + K CO
,Ydkby vkblkslkbusV

(Curtius Reactions)

dkcksZfDtfyd vEy ls çkIr vEy ,tkbM] tc csathu ;k DyksjksQ‚eZ ds lkFk
mckyk gqvk vkblkslk;usV curk gSA gkbMªksfyfll ds ckn {kkj ds lkFk
çkFkfed ,ekbu mRikfnr gksrk gSA

 bl fofèk }kjk de ls de ,d N&feFkkby lewg ds lkFk
,ekbu dks cuk;k tkrk gSA

2 5Na/C H OH
3RNC + 4H R.NH.CH

2-

2 5 2 2 5 2 5 2
Ethylamine Diethylamine hydroiodide

C H NH + C H I (C H ) NH.HI

3- p-
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 lksfM;e lkbukekbM
ls çkIr Mk;bZ,Ydkby lkbukbekbM~l] N, N&Mk;,Ydkby dkckZfed vEyh;
dks gkbMªksfyfll ij curs gSaA dkckZfed vEy f}rh;d ,ekbu cukus okys
rki ij MhdkcksZfDlys'ku ls gksdj xqtjrk gSA

2 2
Akyl halideSod. cyanamide Dialkyl cyanamide

Na N— C N 2R — X R N— C N + 2NaX  

3 2

Acid or Alkali
2 2 2 2NH CO

Dialkyl carbamic -Amine
acid

R N — C N + 2H O R N — COOH R NH
 

  
sec

1-

3 33RX + NH R N + 3HX

2-

+ +
2 5 4 2 5 4
Tetraethyl Tetraethylammonium

ammonium iodide hydroxide

(C H ) HI + AgOH (C H ) N.OH + AgI




+
2 5 4 2 5 3 2 4 2

Triethylamine
(C H ) N.OH (C H ) N + C H + H O

gkykafd] VsVªkesFkkbyeksfu;e (Tetramethylammonium) gkbMª‚DlkbM ,d
vyx rjhds ls fo?kfVr gksrk gSA

+
3 4 3 3 3(CH ) N —OH (CH ) N + CH OH

3-

2 2 2 2 2
-Amine

R CHO + R NH + H R NCH R + H O
tert

   
rr̀h;d ,ekbu

prqFkZd veksfu;e yo.k ds lkFk çkFkfed] f}rh;d vkSj r`rh;d ,ekbuksa dk feJ.k
iksVsf'k;e gkbMª‚DlkbM ds lkFk vklqr gksrk gS] tc xSj&ok"i'khy ;k vok"i'khy
(Non-Volatile) prqFkZd yo.k ds ihNs NksM+us ij vklqr ,ekbu gksrk gSA ,ekbuksa ds
feJ.k dks vklqr ds :i esa çkIr fd;k tkrk gS] bls fuEufyf[kr esa ls fdlh ,d
fofèk }kjk vyx fd;k tkrk gS&

(Hofmann Method)  çkFkfed] f}rh;d vkSj r`rh;d
,ekbuksa dk feJ.k Mkb,fFky vkDlkysV ls fy;k tkrk gS] tc çkFkfed
vekbu Bksl v‚DlkekbM dk fuekZ.k djrk gS] f}rh;d rjy v‚DlkbM
bLVj vkSj r`rh;d ,ekbu vçfrfØ;k jfgr jgrk gSA
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Mkb,Fkkby v‚DlkysV çkFkfed&,ekbu    Mkb,Ydkby vkWDlkekbM (Bksl)

  f}rh;&,ekbu Mkb,Ydkby vkWDlhfed ,LVj ¼rjy½

v‚DlkekbM] v‚Dlkfed ,LVj vkSj r`rh;d ,ekbu ;qä feJ.k vklqr gksrk
gS] tc r`rh;d ,ekbu] lcls vfèkd vfLFkj gksus ij] vklfor gksrk gS vkSj
,d= gksrk gSA

vc vklou ¶ykLd esa vof'k"V feJ.k esa v‚DlhekbM vkSj v‚Dlhfed ,LVj
gksrs gSaA Bksl v‚DlkekbM dks ljy fuLianu }kjk v‚Dlhfed ,LVj ls vyx
fd;k tkrk gS vkSj nksuksa dks vyx&vyx {kkj ds lkFk fØ;k fd;k tkrk gS]
tks lacafèkr ,ekbu dks iqu% mRiUu djrk gS] ftls ,d= fd;k tkrk gS vkSj
vklou (Pistillation) }kjk 'kq) fd;k tkrk gSA

iksVkf'k;e vkWDlhysV ¼Bksl½       çFke&,ekbu

vkWDLkkfed ,LVj f}rh;&,ekbu

(Hinsberg Method)  ;g ,ekbu ds feJ.k dks vyx
djus dk ,d csgrj rjhdk gSA ,ekbu ds feJ.k dks csathulYQksukby
DyksjkbM ds lkFk fØ;k fd;k tkrk gS vkSj 5 çfr'kr dkfLVd iksVk'k ?kksy
ls feyk;k tkrk gSA

çkFkfed ,ekbu ls ,YdsyscsutsulYQsuekbM curk gS] tks dkfLVd iksVk'k esa
?k qydj ik sVSf'k;e lkYV cukrk gS] tcfd f}rh;d ,ekbu es a
Mkb,YdkbylQksukekbM curk gS] tks dkfLVd iksVk'k esa ugha ?kqyrk gSA
rr̀h;d ,ekbu cSathulqyksQksuhy DyksjkbM ¼fgalcxZ ds vfHkdeZd½ ds lkFk
vfHkfØ;k ugha djrk gSA

2

-HCI KOH
6 5 2 6 5 2 6 5 2-H OC H SO CI+HNHR C H SO .NHR C H SO NKR 

cSathulqYQksuh DyksjkbM  pr-,ekbu eksuks,YdkbylYQksukekbM iksV-lkYV ¼ty esa ?kqyu'khy½

-HCI KOH
6 5 2 2 6 5 2 2C H So CI+HNR C H SO NR Noaction 

f}rh;&,ekbu    Mk;fyD;qylQksukekbM ¼ikuh ;k KOH esa v?kqyu'khy bZFkj esa ?kqyu'khy½

6 5 2 3C H SO CI+NR Noaction
rr̀h;&,ekbu ¼bZFkj esa ?kqyu'khy½
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laiw.kZ mRikn] bl çdkj çkIr fd;k tkrk gS] bZFkj ds lkFk fudkyk tkrk gSA
rr̀h;d ,ekbu vkSj Mk; ,Ydkby csathu lYQksukekbM ¼f}rh;&,ekbu dk
mRikn½ ikuh esa v?kqyu'khy gksus ds dkj.k] bZFkj dh ijr ds Åij ls xqtjrk
gS] tcfd iksVsf'k;e ,YdkbYlYQksukekbM tyh; ijr esa jgrk gSA tyh;
vkSj bZFkj ijrsa fQj vyx gks tkrh gSaA

tyh; ijr ¼C6H5SO2NKR ;qä½ ruq ls vEyh; gksrh gS gkbMªksDyksfjd
vEy] tc ,Ydkby csathu lYQksukekbM dk mRiknu fd;k tkrk gSA ;g
vxys dsafær gkbMªksDyksjkbM vEy ds lkFk xje fd;k tkrk gSA
eksuks,YdkbycSathulYQksukekbM gkbMªksykbt gks tkrk gS vkSj çkFkfed
,ekbu ds gkbMªksDyksjkbM dk fuekZ.k djrk gSA ckn okys dks dkfLVd lksMk
ls 'kq) fd;k tkrk gS ftlls çkFkfed ,ekbu iqu%mRikfnr gks tkrk gSA

6 5 2 6 5 2C H SO NKR +HCI(Dil.) C H SO NHR+KCI
iksV-S ,Ydkby lYQkWU,ekbM ekus kW,Ydkby lYQkWU,ekbM

Cone.HCI
6 5 2 2 6 5 2 2

(Benzenesulphonic Acid)
C H SO +H O C H SO .OH+R NH.HCI

2 2 2RNH .HCI+NaOH RNH +NaCI+H O
izkFkfed&,ekbu  dk  gkMªkDs ykjs kbM ikz Fkfed&,ekbu

rr̀h;d vkSj f}rh;d ,ekbu dh iqu%çkfIr ds fy, bZFkj dh ijr vkaf'kd :i
ls vklqr gksrh gS] tc rr̀h;d&,ekbu Bksl MkbZ,YdkbycSthulYQksukekbM
ds ihNs NksM+rs gq, xqtjrk gSA ckn esa lkUnz gkbMªksDyksfjd vEy }kjk
gkbMªksykbTM fd;k tkrk gS vkSj fQj f}rh;d vekbu dks eqä djus ds fy,
dkfLVd lksMk ls vklqr (Distilled) fd;k tkrk gSA

Conc.HCL
6 5 2 2 2 6 5 2 2C H SO NR +H O C H SO .OH+R NH.HCL
Mkb,YdkbylYQkWu,ekbM

2 2 2R NH.HCL + NaOH R NH +  NaCl+H O
f}rh;d&,ekbuf}rh;d&,ekbu dk gkbMªksDykjs kbM

 ;g fofèk lcls dq'ky vkSj vkerkSj ij m|ksxksa esa dk;Zjr
gSA ,ekbu ds feJ.k dks izHkkth vklou ds vèkhu fd;k tkrk gS] vius
lacafèkr fcanqvksa ij fofHkUu ,ekbu ,d= djrs gSaA

1- ukbVªks&,YdsUl dh lkekU; HkkSfrd fo'ks"krk,¡ nsaA

  2- D;k gksrk gS tc ukbVªks vYdsUl fxzXukMZ ds vfHkdeZd ds lkFk vfHkfØ;k
djrk gS\

  3- ukbVªksisjkfQu dh deh ls çkFkfed ,ekbu dSls rS;kj gksrk gS\

  4- crk,a fd g‚QeSu dh czksekbM fofèk dk mi;ksx çkFkfed ,ekbu rS;kjh ds
fy, fd;k tkrk gSA
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(Basic Character) ,ekbu dk {kkjh; y{k.k ukbVªkstu
ijek.kq ij vfoHkDr bysDVª‚u ;qXe (Unshared Electron Pair) dh mifLFkfr
ds dkj.k gksrk gS] tks çksV‚u dks Lohdkj djrk gS vkSj {kkjh; lewgksa ds
èkukRed izsj.k çHkko (Positive Inductive Effect) (+1) ds dkj.k ukbVªkstu
ijek.kq esa bysDVª‚u ?kuRo c<+ tkrk gS vkSj vfoHkDr bysDVª‚u ;qXe dks çksV‚u
ds fy, vfèkd miyCèk cukrk gSA bl çdkj ;g vis{kk dh tkrh gS fd
,ekbu dh ekSfydrk Øe r`rh;d > f}rh;d > çkFkfed esa gksuh pkfg,]
ysfdu ;g Øe vfèkdrj f}rh;d > çkFkfed > r`rh;d ds :i esa ik;k
tkrk gSA r`rh;d ,ekbu dk ;g vlaxr O;ogkj LFkSfrd dkjdksa ds dkj.k
gS u fd bysDVª‚fud çHkko ds dkj.kA

rr̀h;d ,ekbu esa izsj.k çHkko (+1) vfèkdre gS ysfdu LFkwy :i ls LFkwy
çfrLFkkiu dh mifLFkfr çksV‚u dks ukbVªkstu esa ,dkdh ;qXe (Lone Pair) ds
lkFk la;kstu ls jksdrh gSA

bl çdkj LFkwy ,Ydkby lewg esa] r`rh;d ,ekbu dh {kkjd çkcY; esa deh
gS tks ,ekbu ds lkis{k {kkjd LFkyksa ds Øe ls ns[kk tk ldrk gSA

dqN ,ekbuksa dh lkisf{kd {kkjdrk dk Øe uhps fn;k x;k gS %

,fYdy lewg lkis{k {kkjd çkcY;

CH
3
— R

2
NH > RNH

2
> R

3
N > NH

3

C
2
H

5
— R

2
NH > RNH

2
> NH

3
> R

3
N

(CH
3
)

2
CH—  RNH

2
> NH

3
> R

2
NH > R

3
N

(CH
3
)

3
C— NH

3
> RNH

2
> R

2
NH > R

3
N

 veksfu;k dh rjg ty ds lkFk lHkh ,ehuksa
feydj ,Ydkby veksfu;e gkbMª‚DlkbM cukrs gSaA

+ –

3 2 2 3 3 3 3
 

CH NH +H O CH NH OH CH N H +O H 
feFkkby ,ekbu ¼izkFkfed½ feFkkbyveksfu;e gkbMªkDs lkbM

+
3 2 2 3 2 2 3 2 2

Dimethylamm.
(CH ) NH + H O (CH ) NH OH (CH ) NH + OH 

MkbfeFkkby ,ekbu ¼f}rh;d½ MkbfeFkkbyveksfu;e gkbMªksDlkbM

+
3 3 2 3 3 3 3

Trimethylamine Trimethylamm.
(CH ) N + H O (CH ) NHOH (CH ) NH + OH 
VªkbfeFkkby ,ekbu ¼rr̀h;d½ VªkbfeFkkbyveksfu;e gkbMªksDlkbM
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bu ,ehuksa dk tyh; ?kksy Hkkjh èkkrqvksa dks vius yo.k ds ?kksy ls
gkbMª‚DlkbM ds :i esa vo{ksfir djrk gS cf- NH

4
OH—

3 3 3 3 3 33CH NH OH + FeCl 3CH NH Cl + Fe(OH)

   feFkkby,ekbu gkbMªkWDyksjkbM

lHkh ,ekbu vEyksa ds lkFk feydj yo.k mRiUu djrs
gSaA

2 5 2 2 5 3C H NH + HCl C H NH Cl
bZFkkby ,ekbu bZFkkby,ekbu gkbMªksDyksjkbM

2 5 2 2 4 2 5 2 2 2 4
Diethylamine Diethylamine sulphate

2(C H ) NH + H SO [(C H ) NH] .H SO
MkbbZFkkby ,ekbu MkbbZFkkby lyQsV

2 5 3 2 5 3
Triethylamine Triethylamine hydrochloride
(C H ) N + HCl (C H ) N.HCl

VªkbbZFkkby ,ekbu VªkbbZFkkby gkbMªksDyksjkbM

% ,;qfjd (Auric)

vkSj IySfVfud DyksjkbM (Platinic Chlorides) ds lkFk ,ekbu vfHkfØ;k
djrk gS vkSj nksxquk yo.k cukrk gSA

3 2 3 3 3 4CH NH + HCl + AuCl [CH NH ]AuCl
feFkkbyveksfu;e Dyksjks,;qjsV

3 2 4 3 2 2 2 62(CH ) NH + 2HCl + PtCl [(CH ) NH ] PtCl
MkbfeFkkbyveksfu;e DyksjksIysfVusV

3 3 3 3 3 4
Trimethyl chloroaurate 

(CH ) N + HCl + AuCl [(CH ) NH]AuCl

VªkbfeFkkby Dyksjks,;qjsV

tc izTofyr fd;k tkrk gS] rks ;s fØLVyh; inkFkZ fo?kfVr gks tkrs gSa vkSj
'kq) èkkrq ihNs jg tkrh gSA blfy,] ;s ;kSfxd ,ekbu ds vk.kfod Hkkj ds
fuèkkZj.k ds fy, ,d mi;ksxh lkèku çnku djrs gSaA

(Alkylation)

vafre mRikn ds :i esa ,Ydkby gSykbM~ ds lkFk lHkh ,ekbu vfHkfØ;k
djrs gSa vkSj prqFkZd veksfu;e yo.k cukrs gSaA

,ekbu vklkuh ls izcy v‚Dlhdj.k inkFkks± tSls v‚Dlhdj.k
dj jgs dSjks dk vEy (Caro's Acid) (H2SO5)] iksVsf'k;e ijeSaxusV (Potassium

Permaganate) vkfnA v‚Dlhdj.k ds mRikn (i) v‚Dlhdj.k ,tsaV vkSj (ii)
,Ydkby lewg dh çÑfr ij fuHkZj djrs gSaA

(i) (Caro’s Acid)

(a)
O

2 2 2
An aldoximeA hydroxamic-Amine with N-Alkyl hydroxyl

acid-alkyl amine
group

RCH —NH RC(OH) NOH + RCH== NOH + RCH NHOH==
pr

pr
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O
2 2 2
-Amine with A ketoxime
-alkyl group

R CHNH R C==NOH
pr
sec



O
3 2 3
-Amine with A nitroso paraffin
-alkyl group

R C—NH R C=NO
pr
tert



(ii)
O

2 2
-Amine Dialkyl-hydroxyl amine

R NH R N.OH
sec

(iii)
O

3 3
Amine oxide

R N R N O 

(b)

(i)

2O H O
2 2 3

An aldimine An aldehyde
RCH NH RCH== NH RCHO + NH 

2O H O
2 2 2 2 3

A ketimine A ketone
R CHNH R C==NH R CO + NH 

O
3 2 3 2

Nitroalkane
R C—NH R C—NO

(ii)

2

O
2 2 2H O

Tetra-alkyl hydrazine
2R NH R N—NR




ukbVªl vEy ds lkFk çkFkfed ,ekbu
vfHkfØ;k djrk gS vkSj ,YdksgkWy ds :Ik esa nsrk gSA

2 2 2RNH + HONO R.OH + N + H O

gkykafd] feFkkby,ekbu ds ekeys esa] feFkkby ukbVªkbV ¼çeq[k mRikn½]
MkbesFkkby bZFkj] feFkkby ,YdksgkWy] ukbVªksesFksu vkSj ukbVªksbfyd vEy
(O2NCH==NOH) dk mRiknu gksrk gSA

3 2 2 3 2 2
Methyl nitrite

CH NH + 2HNO CH O—N==O + N + 2H O

3 2 2 3 3 2 2
Dimethyl ether

2CH NH + 2HNO CH O — CH + 2N + 3H O

ukbVªl vEy ds lkFk f}rh;d ,ekbuksa ls ukbVªkslksekbu (Nitrosoamine)

curk gS vkSj dksbZ ukbVªkstu eqä ugha gksrk gSA

2 2 2
-Amine Nitrosoamine

R NH HONO R N—NO + H O
sec

 

ukbVªkslkekbu ihys mnklhu rsy gSa tc fQuksy ds ,d fØLVy vkSj lkanz
lY¶;wfjd vEy dh dqN cwanksa ds lkFk xeZ fd;k tkrk gS] rks ifj.kkeLo:i
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?kksy ,d rhoz uhyk jax nsrk gS] tc bls {kkjh; cuk;k tkrk gSA bls
(Liebermann's Nitroso Reaction) ds

:i esa tkuk tkrk gS vkSj bls f}rh;d ,ekbu ds ijh{k.k ds :i esa mi;ksx
fd;k tk ldrk gS ruq gkbMªksDyksfjd vEy ds lkFk ukbVªkslksekbu dks xeZ
djds] f}rh;d ,ekbu dks iqu% çkIr fd;k tk ldrk gSA

Dil. HCl
2 2 2 2R N—NO + H O R NH + HNO

rr̀h;d ,ekbu vklkuh ls 'khry ukbVªl vEy esa ?kqy tkrk gS vkSj ukbVªkbV
dk fuekZ.k djrk gS] tks xeZ gksus ij fo?kfVr gks tkrk gS vkSj ukbVªkslksekbu
vkSj ,YdksgkWy nsrk gSA

+

3 2 3 2 2
NitrosoamineNitrite

R N + HNO [R NH]NO R N—NO + ROH 

(Acylation) vEy
DyksjkbM ;k ,ugkbMªkbM ds lkFk çkFkfed vkSj f}rh;d ,ekbu vfHkfØ;k
djrs gSa vkSj ,lkby O;qRiUUk cukrs gSA

3 2 3 3 3
Methylamine Acetylmethylamine

(Methylacetamide)

CH NH + Cl.CO.CH CH NHCO.CH + HCl

3 2 3 3 2 3
Acetyldimethylamine
(Dimethylacetamide)

(CH ) NH + Cl.CO.CH (CH ) N.CO.CH + HCl

lksfM;e ds lkFk çkFkfed vkSj f}rh;d
,ekbu xeZ gksus ij lksfM;e O;qRiUu cukrs gSaA

3 2 3 22CH NH + 2Na 2CH NH.Na + H

3 2 3 2 22(CH ) NH + 2Na 2(CH ) N.Na + H

çkFkfed vkSj f}rh;d ,ekbu
,d ds :i esa O;ogkj djrs gSa bZFkj esa fQukby&fyfFk;e ds lkFk vEy dh
çfrfØ;kA

+Ether
2 5 2 6 5 2 5 2 6 6

Diethylamine Phenyl-
lithium

(C H ) NH + C H Li (C H ) N.Li + C H




çkFkfed vkSj f}rh;d
,ekbu ds lkFk ukbVªkslk;y DyksjkbM vfHkfØ;k djrs gSa

2 2 2
-Amine

RNH NOCl RCl + N + H O 
pr

2 2
-Amine Nitrosoamine

R NH NOCl R N—NO + HCl 
sec
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 fQukby vkblkslkbusV ds
lkFk os vPNh rjg ls ifjHkkf"kr fØLVyh; çfrLFkkfir ;wfj;k cukrs gSa]
ftldk mi;ksx mUgsa fpfàr djus ds fy, fd;k tk ldrk gSA

2 6 5 6 5RNH + C H NCO RNH.CO.NHC H

2 6 5 2 6 5R NH + C H NCO R N.CO.NHC H

%  {kkj dh mifLFkfr esa] çkFkfed vkSj f}rh;d
,ekbuksa ds lkFk gSykstu vfHkfØ;k dj gSykstu ;qä ,ekbu nsrk gSaA

2 2Cl /NaOH Cl /NaOH
2 2

N-Chloroalkylamine N-Dichloroalkylamine
RNH RNHCl RNCl 

2Cl /NaOH
2 5 2 2 5 2

N-Chloro-diethylamine
(C H ) NH (C H ) NCl

gkbMªksdkcZu cukus ds fy,
fxzXukMZ ds vfHkdeZd ds lkFk çkFkfed vkSj f}rh;d ,ekbu vfHkfØ;k djrk
gS

2 5 2 3 2 5 4
Ethylamine Ethylaminemagnesium

bromide

C H NH + CH MgBr C H NH.MgBr + CH

2 5 2 3 2 5 2 4(C H ) NH + CH MgBr (C H ) N.MgBr + CH

çkFkfed ;k f}rh;d ,ekbu ¼vfèkekur%
gkbMªksDyksjkbM~ ds :i esa½ QkWesZfYMgkbM ds lkFk la?kuu vkSj de ls de ,d
;kSfxd ,d lfØ; gkbMªkstu ijek.kq ¼,d tSls dkcksZfuy ;kSfxd ;k ukbVªks
;kSfxd] vkfn½ ,d lfØ; vehuksfeFkkby lewg }kjk lfØ; gkbMªkstu dks
cnyus ds fy, vfHkfØ;k dks ekfup vfHkfØ;k ds :i esa tkuk tkrk gS vkSj
dbZ egRoiw.kZ ;kSfxdksa dks rS;kj djus ds fy, mi;ksxh gSA

2
6 5 3 3 2 6 5 2 2 3 2H OFormaldehydeAcetophenone Dimethyl Mannich base

amine

C H COCH HCHO + (CH ) NH C H CO.CH CH N(CH )


 

     2

2

–H O
3 2 2 3 2 3 3 2 3 2

2-Nitropropane Mannich base

NO

(CH ) CHNO + HCHO + (CH ) NH (CH ) C.CH N(CH )




vfHkfØ;k dh laHkkfor iz.kkyh bl çdkj gS %

+
3 2

. .
(CH ) NHH

2 3 2 2HCH==O CH — OH (CH ) NH— CH — OH
 

 

2–H O
3 2 2 3 2 2

Imminium salt

. .
(CH ) N ==CH (CH ) N — NH
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tc DyksjksQ‚eZ vkSj ,YdksgkWfyd dkfLVd iksVk'k
ds lkFk xeZ fd;k tkrk gS] rks çkFkfed ,ekbuksa esa vkblkslkbukbM~l gksrs gSa]
ftuesa cgqr vfèkd cncw gksrh gSA ;g çkFkfed ,ekbu ds fy, ,d ijh{k.k gSA

2 5 2 3 2 5 2
Ethyl isocyanide

C H NH + CHCl + 3KOH C H N C 3KCl 3H O   

(Mustard Oil) çkFkfed
,ekbu] tc dkcZu MkblYQkbM vkSj ejD;wfjd DyksjkbM ls xeZ gksrk gS] rks
vkblksfFk;kslkbusV esa ljlksa ds rsy ds leku rh[kh xaèk gksrh gSA

prqFkZd veksfu;e ;kSfxdksa (Quaternary Ammonium Compound) dks {kkj lewgksa
}kjk lHkh pkj gkbMªkstu ijek.kqvksa ds çfrLFkkiu ds }kjk çkIr veksfu;e yo.k ds
VsVªk&,Ydkby O;qRiUu ds :i esa ekuk tk ldrk gSA bl çdkj feFkkby lewgksa }kjk
veksfu;e DyksjkbM ds gkbMªkstu ijek.kqvksa ds çfrLFkkiu ls VsVªfeFkkby veksfu;e
DyksjkbM] (CH3)4 N

+ Cl– çkIr gksrk gSA

prqFkZd veksfu;e ;kSfxdksa esa pkj ,Ydkby lewg leku ;k fHkUu gks ldrs
gSaA bu ;kSfxdksa esa ls dqN m|ksx esa viektZd vkSj vkS"kèkh; ;kSfxdksa ds :i esa
O;kid vuqç;ksx gksrs gSaA

R
4
N-X veksfu;k dks ,Ydkby

gSykbM dh vfèkdrk ds lkFk xeZ djds çkIr fd;k tk ldrk gSA

3 44RX + NH R N.X + 3HX

3 3 3 44CH .Cl + NH (CH ) NCl + 3HCl

oSdfYid :i ls] mUgsa ,Ydkby gSykbM ds lkFk r`rh;d] f}rh;d ;k
çkFkfed ,ekbUl dks xeZ djds rS;kj fd;k tk ldrk gSA

3 3

R

R N + R X R .NX




 

2 5

3 3 2 5 3 3

C H

(CH ) N + C H Cl (CH ) .NCl




bZFkkbyVªkbZfeFkkbyveksfu;e DyksjkbM
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os ue flYoj v‚DlkbM dh rjg gYds {kkj }kjk gkbMªksykbt fd, tkrs gSa
ftlls VsVªk&vYdkbyeksfu;e gkbMª‚DlkbM dk fuekZ.k gksrk gSA

3 4 3 4(CH ) NCl + AgOH (CH ) NOH + AgCl

Tkc dsoy xje fd;k tkrk gS rks os r`rh;d ,ekbUl vkSj ,Ydkby gSykbM~
esa fo?kfVr gks tkrs gSaA

3 4 3 3(CH ) NCl (CH ) N + HC

;fn ,d prqFkZd veksfu;e gkbMª‚DlkbM ds ,Ydkby lewgksa esa ls ,d
gkbMªkstu&ijek.kq dks dkcZu ij ys tkrs gSa] rks ,sls ;kSfxdksa dks xeZ djus ij
rr̀h;d ,ekbUl ds lkFk feydj ,d ,Ydsu cukrk gSA

3 2 3 3 2 2 3 3 2CH .CH N(CH ) OH CH == CH + (CH ) N + H O

bl lanHkZ esa xfBr ,Ydsu dks de ls de vksysfQu çfrLFkkfir fd;k tkrk
gS tks fd fu"dklu (Elimination) ds g‚QeSu fu;e (Hofmann Rule) ds vuqlkj gSA

VsVªk&,Ydkbyveksfu;e gSykbM~l esa yach Ükà[kyk ,Ydkby vo'ks"k gksrs gSa mnkgj.k
ds fy, èkuk;fur viektZd ;k myVk lkcqu ds :i esa tkuk tkrk gS]
lkbVkbyfVªfeFkkby eksfu;e DyksjkbM C16H33N(CH3)3ClA vU; prqFkZd veksfu;e
yo.k ekalisf'k;ksa] raf=dkvksa vkfn ds fodkl vkSj f'kfFkyrk dks çksRlkfgr djus ds
fy, nokvksa esa mi;ksx djrs gSaA budk mi;ksx ,aVhlsfIVDl vkSj dhVk.kquk'kd ds
:i esa Hkh fd;k tkrk gSA vktdy] os izkoLFkk :ikarj.k mRçsjd ds :i esa
ç;ksx'kkyk vkSj m|ksx esa O;kid #i esa mi;ksx fd, tkrs gSaA

S
N
2 U;wfDy;ksfQfyd ;k ukfHkdLusgh çfrLFkkiu (Nucleophilic Substitution Reactions)

vfHkfØ;kvksa esa vkn'kZ foyk;d gkbMªksdkcZu dh rjg cgqr de èkzqoh;rk (Low

Polarity) esa ls ,d gSA dkcZfud vèk%Lrj ,sls foyk;d esa vklkuh ls ?kqy tk,xk
ysfdu vk;fud vfHkdeZd U;wfDy;ksQkby ugha gksxk] tcfd foyk;d dh Hkwfedk
vfHkdkjd dks ,d lkFk ykus ds fy, gSA

eku fy;k tk;s fd N&C;wVkby lkbukbM ds fuekZ.k ds fy, N&C;wVkby
czksekbM vkSj lksfM;e lkbukbM ds chp ,d vfHkfØ;k gksrh gSA ;fn C;wVkby
czksekbM dks ikuh esa dkcZfud foyk;d vkSj lksfM;e lkbukbM esa fy;k tkrk gS] rks
nks foy;u v?kqyuh; gksrs gSa vkSj nks pj.kksa dk xBu djrs gSaA ;gka rd fd vxj
feJ.k dks yacs le; rd xeZ fd;k tkrk gS] rks dksbZ vfHkfØ;k ugha gksrh gS] D;ksafd
nks vfHkdkjd vyx&vyx pj.kksa esa gksrs gSa vkSj gksus okyh vfHkfØ;k ds fy,
çkFkfed fLFkfr gksrh gS] vFkkZr] vfHkdkjdksa ds chp Vdjko laHko ugha gSA

pkYlZ ,e- LVkDlZ (Charles M. Starks) us fn[kk;k fd ;fn mijksä vfHkfØ;k
feJ.k esa csaftfYVª,Fkkbykeksfu;e DyksjkbM dh rjg ,d NksVh ek=k esa prqFkZd
veksfu;e yo.k feyk;k tkrk gS] rks vfHkdeZd lk;ukbM dh mfpr mRiknu nsus
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ds fy, dejs ds rkieku ij Hkh vfHkfØ;k cgqr rsth ls gksrh gS] gkykafd C;wVkby
gSykbM vkSj lksfM;e lkbukbM vHkh Hkh nks vyx&vyx pj.kksa esa gSA ;g izkoLFkk
:ikarj.k mRçsjd dk ,d mYys[kuh; mnkgj.k gS tks 
(Phase Transfer Catalysis) ds ekè;e ls gksrk gS& csaftfYVª,Fkkbykeksfu;e
DyksjkbM laHkor% fuEufyf[kr ;kaf=d }kjk gksrk gSA

prqFkZd veksfu;e yo.k ds ,Ydkby lewg bls olkjkxh (Lipophilic)

¼dkcZfud foyk;d Lusgh½ vkSj dkcZfud foyk;d izkoLFkk esa ços'k djus esa l{ke
cukrs gSaA tc ;g dkcZfud foyk;d izkoLFkk esa ços'k djrk gS] rks ;g vius
èkukRed vkosf'kr ds dkj.k vdsys ugha tk ldrk gS vkSj bysDVªks&mnklhurk
(Electro-Neutrality) cuk, j[kus ds fy, vk;uksa dks lkFk ysuk pkfg,A vk;u fdlh

Hkh tyh; izkoLFkk esa ekStwn gks ldrk gS mnkgj.k ds fy,] ]  ;k CN ;k
tyh; izkoLFkk esa lkbukbM vk;uksa dh lkaærk vfèkd gksrh gS vkSj dkcZfud
foyk;d izkoLFkk esa ços'k djus ds fy, lcls vfèkd laHkkouk okys vk;u gksrs gSaA
lkbukbM vk;uksa dks bl çdkj dkcZfud izkoLFkk esa ys tk;k tkrk gSA ;gk¡ rd fd
de lkaærk esa lkbukbM vk;u C;wVkby lkbukbM mRiknu ds fy, rsth ls
çfrLFkkiu ds dkj.k curs gSaA tc ;g okil vkrs gSa rc eqä gSykbM vk;u prqFkZd
veksfu;e yo.k ds lkFk tyh; izkoLFkk esa okil ys tkrs gaSA

,d vdkcZfud vk;u dk LFkkukarj.k] tSls fd  ;k  ,d izkoLFkk ls
¼tyh; bl ekeys esa½ nwljs izkoLFkk esa ¼bl lanHkZ esa dkcZfud½ 
dgk tkrk gS vkSj prqFkZd veksfu;e yo.k ,d  ds
:i esa dk;Z djrk gS] pwafd mRizsjd veksfu;e yo.k ds ekè;e ls tyh; izkoLFkk
ls U;wfDy;ksQkby dks dkcZfud izkoLFkk esa LFkkukarfjr djus ds dkj.k mRçsjd gksrk
gS] tks tyjkxh ds lkFk&lkFk olkjkxh nksuksa gksrk gSA iwjh çfØ;k dks ;kstukc)
:i ls fn[kk;k tk ldrk gS]

nks vU; dkjd gSa tks bl rjg dh vfHkfØ;kvksa esa cgqr ykHkdkjh gSaA ,d&
ukfHkdLusgh dkcZfud izkoLFkk (Nucleophic Orgenic Phase) esa yxHkx lekIr gks
tkrk gS vkSj nks&ukfHkdLusgh oLrqr% Hkkjh ,Ydsuhy lewgksa ds dkj.k prqFkZd
veksfu;e yo.k ij ukbVªkstu èkukRed vkosf'kr ls ifjjf{kr gksrk gSA bl çdkj
vk;u ;k ukfHkdLusgh ij fØ;k djus okys nks eq[; fuf"Ø;dj.k cy] ;kuh] foy;u
vkSj vk;u ;qXeu d"kZ.k dks ,Ydkby lewg ds lkFk&lkFk izkoLFkk :ikarj.k mRçsjd
dh olkjkxh dks fu;af=r djds de ls de fd;k tkrk gSA
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fiNys dqN o"kksaZ ds nkSjku izkoLFkk :ikarj.k mRizsjd dks vkSj vfèkd cgqeq[kh
cukus ds fy, dbZ fofoèkrkvksa dks viuk;k x;k gSA bl çdkj tyh; izkoLFkk dks
lksfM;e lkbukbM tSls Bksl inkFkksaZ }kjk çfrLFkkfir fd;k tk ldrk gSA ;fn
vèk%Lrj ,d rjy gS] rks foyk;d dh dksbZ vko';drk ugha gS D;ksafd rc ;g ,d
foyk;d ds :i esa Hkh dk;Z dj ldrk gSA blds vykok izkoLFkk :ikarj.k mRçsjd
vk;fud gksus dh vko';drk ugha gS vkSj izkoLFkk :ikarj.k mRçsjd ds :i esa
Økmu bFkj dk mi;ksx fd;k x;k gSA

orZeku esa yxHkx lHkh çdkj dh vfHkfØ;k,¡&çfrLFkkiu] ;ksx] fu"dklu]
vip;u vkfn ç;ksx'kkyk vkSj m|ksx Lrj ij Qsl VªkUlQj dVsfyLV ¼izkoLFkk
:ikarj.k mRizsjd½ dk mi;ksx djds fd;k tk ldrk gSA bZFkj] izfrLFkkiu] ,Mhlu
vkSj iksyhejkbts'ku tSlh vfHkfØ;kvksa dks vc m|ksx esa fu;fer :i ls izkoLFkk
varj.k mRçsjd dh enn ls eksuksej] i‚fyej] QkekZL;wfVdYl] MkbZ] ¶ysoj] lQSZDVsaV~l
vkfn dk mRiknu djus ds fy, fd;k tkrk gSA

^yk,xks vkSj DokjdlZ* (Lygo and Coworkers) ¼1997½ us fn[kk;k gS fd
fdjky prqHkqZt veksfu;e dk mi;ksx izkoLFkk :ikarj.k mRçsjd ds :i esa veksfu;e
yo.k] &  vehuks vEy ,uksu ds ,i‚DlhMs'ku] Xykblhu dh ,Ydsykbts'ku] vkSj
i‚yhisiMkbM~l ds la'ys"k.k vkfn dks iwjk djus ds fy, laHko gSA

5- fycjeSu dh ukbVªkslks vfHkfØ;k D;k gS\

6- ekfup vfHkfØ;k dks ifjHkkf"kr djsaA

7- VsVªk&,Ydkbyveksfu;e gSykbM~l dk mi;ksx crk,aA

8- in ^izkoLFkk :ikarj.k* dks ifjHkkf"kr djsa\

,sjkseSfVd ,ehUl ;kSfxd (Aromatic Amino Compound) nks çdkj ds gks ldrs gSa]
(i) ftuesa &NH2 

lewg ukfHkd ls tqM+k gksrk gS vkSj (ii) ftuesa &NH2 lewg i{k
Ükà[kyk ds dkcZu ijek.kq esa 'kkfey gksrk gSA nks çdkj ds mnkgj.k gSa]

     



ukbVªk stu ds dkcZfud
;kSfxd

254 Lo&vfèkxe
ikB~; lkexzh

ukfHkdh; çfrLFkkfir (Nuclear Substituted) ,ekbuks ;kSfxdksa dks 
(Arylamines) ds :i esa Hkh tkuk tkrk gS vkSj i{k Ük`a[kyk esa ,ekbuks lewg dks

(Arylalkylamines) ds :i esa tkuk tkrk gSA
,jkby,Ydky,ehbuksa dk fuekZ.k vkSj xq.kksa ds rjhdksa esa ,fyQSfVd ,ekbuksa
(Aliphatic Amines) ds leku gksrh gSa] ysfdu fuekZ.k vkSj xq.k nksuksa ds rjhdksa ls
,jkby,ehuksa] ,yhQSfVd ,ehu ls dkQh fHkUu gksrs gSaA

,sjkseSfVd ,ehu ;kSfxdksa dks  vkSj  esa Hkh
foHkkftr fd;k tk ldrk gSA f}rh;d vkSj rr̀h;d ,ekbu fo'kq) ;k fefJr
,yhQSfVd ,sjkseSfVd izdkj ds gks ldrs gSa] ysfdu ;g Kkr ugha gSa fd Ar4N

+X–

ds izdkj dk fo'kq) prqFkZd ;kSfxd gSaA

6 5 2 6 5 3
Diphenylamine N-Methylaniline

(Purely aromatic) (Mixed type)

(C H ) NH C H .NH.CH

6 5 3 6 5 3 2
(Triphenylamine) N,N-Dimethylaniline
(Purely aromatic) (Mixed type)

(C H ) N C H .N(CH )

i{k Ük̀a[kyk çfrLFkkfir (Side Chain Substituted) ,ehu Hkh mnkgj.k ds fy,
 gks ldrk gS] C6H5CH2NH2 ¼csaftysekbu½]  mnkgj.k ds fy,]

(C6H5CH2)2NH (Dibenzylamine) vkSj  mnkgj.k ds fy,] (C6H5CH2)3N

(Tribenzylamine)A

 ukfHkd ls tqM+s ,ekbuks lewgksa dh la[;k ds vuqlkj çkFkfed ,ekbuks
;kSfxdksa dks  vkfn ds :i esa ukfer fd;k x;k gSA mUgsa
gkbMªksdkcZu ds :i esa Hkh ekuk tk ldrk gS ftlesa ,ehUl lewgksa }kjk ,d ;k
vfèkd gkbMªkstu ijek.kqvksa dks çfrLFkkfir fd;k tkrk gSA mnkgj.k uhps fn, x,
gSa&
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(Reduction of Nitro Compound) ;g
lcls egRoiw.kZ vfHkfØ;k gS] u dsoy ,ehu ds fuekZ.k ds fy,] cfYd dbZ
,sjkseSfVd ;kSfxdksa ds la'ys"k.k ds fy, HkhA ,sjkseSfVd ukbVªks ;kSfxdksa dk
vip;u jklk;fud] mRçsjd vkSj fo|qrvi?kV~; :i ls fd;k tk ldrk gSA

(i)  fVu vkSj gkbMªksDyksfjd vkSj la;kstu dk
mi;ksx djds jklk;fud vip;u vkerkSj ij çkIr dh tkrh gSA
gkykafd] vU; la;kstu tSls VkbVsul DyksjkbM&gkbMªksDyksfjd vEy]
vk;ju&gkbMªksDyksfjd vEy] ftad&,flfVd vEy] ,YdksgkWy veksfu;e
lYQkbM] vkSj ,YdksgkWy LVSul DyksjkbM dk Hkh mi;ksx fd;k tk
ldrk gSA

Sn/HCl
2 2 2ArNO + 6H ArNH + 2H O

2 3 2 4 2ArNO + 6TiCl + 6HCl ArNH + 6TiCl + 2H O

Sn/HCl
6 5 2 6 5 2 2

Nitrobenzene Aniline
C H NO + 6H C H NH + 2H O

Sn/HCl
3 6 4 2 3 6 4 2 2
Nitrotoluene Toluidine

CH C H .NO + 6H CH C H .NH + 2H O
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,d le; esa dsoy ,d ukbVªks lewg ds vip;u ds fy,] i‚yhukbVªks
;kSfxdksa esa] lYQkbM] {kkjh; ?kksyksa esa mi;ksx fd;k tkrk gSA iksyhukbVªks
;kSfxd dks ,YdksgkWy veksfu;k vkSj ?kksy esa ikfjr gkbMªkstu lYQkbM
dks LFkfxr dj fn;k tkrk gSA

(ii) (Catalytic Reduction)  ukbVªks ;kSfxdksa ds
,YdksgkWfyd foy;u (Alcoholic Solution)] ckjhdh ls foHkDr fudsy]
iSysfM;e ;k IysfVue LFkfxr ds lkFk foHkkftr gksrs gS vkSj LFkxu esa
gkbMªkstu dks ikfjr djds vip;u fd;k tkrk gSA jsuh fudsy (Raney

Nickel) dh mifLFkfr esa gkbMªkstu Hkh ukbVªks ;kSfxdksa dks dq'kyrk ls
vip;u djrk gSA

Ni
2 2 2ArNO + 6H ArNH + 2H O

Ni
6 5 2 6 5 2 2C H NO + 6H C H NH + 2H O

;g fofèk ukbVªks lewg ds vykok] dkcZu&dkcZu f}caèk ;k vU; vklkuh
ls vfrfjDr lewgksa okys ;kSfxdksa ds fy, mi;qä ugha gSA

(iii)  ,ehuks ;kSfxdksa ds fy, ,sjkseSfVd ;kSfxdksa
ds fo|qrvi?kV~; vip;u dks ,d mi;qä pH esa yk;k tk ldrk gSA

Weakly acid
6 5 2 6 5 2solution

C H NO C H NH

(Ammonolysis of Halogen

Compounds)  ijek.kq gSykstu dks veksfu;k }kjk vklkuh ls foLFkkfir
ugha fd;k tkrk gS] ysfdu mPp rkieku vkSj nkc esa veksfu;k mRçsjd
(Cu

2
O) dh mifLFkfr esa vfHkfØ;k djrk gSA

250°C
6 5 3 2 6 5 2 2Pressure

2C H Cl + 2NH + Cu O 2C H NH + 2CuCl + H O

mRiknu 80 ls 90 çfr'kr rd gksrk gSA

gkyk¡fd tc bysDVªksu fudkyus okys lewg tSls& –NO
2
, –SO

3
H,—CN,

vkfn o- vkSj p- esa ekStwn gksrs gSa] rks tyh; veksfu;k ds lkFk vfHkfØ;k Hkh
gksrh gSA

(Ammonolysis of Phenols)  ftad DyksjkbM
dh mifLFkfr esa QsuksYl ,eksfu;k ds lkFk 300°C ij vfHkfØ;k djrk gSA
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2ZnCl
6 5 3 6 5 2 2300°C
Phenol Aniline

C H OH + NH C H NH + H O

(Hofmann's Method)  tc ,sjkseSfVd vEy ds ,ekbM dh
fØ;k czksehu vkSj {kkj ds lkFk fd;k tkrk gS] rks ,ehu esa ,d dkcZu ijek.kq
;qä ,ehu de gksrk gSA

2Br /KOH
2 2ArCONH ArNH

6 5 2 2 6 5 2 2 3 2C H CONH + 4KOH + Br C H NH + 2KBr + K CO + 2H O

(Schmidt Reaction)  tc lkaæ lY¶;wfjd vEy esa
,d ,sjkseSfVd dkcksZfDtfyd vEy dk ?kksy gkbMªkstksbd vEy (HN

3
) ds

DyksjksQ‚eZ foyk;d ds lkFk fey tkrk gS] rks ,d ,ehu dk mRiknu gksrk
gSA

2 4Conc. H SO
3 2 2 2

Hydrazoic acid
Ar.COOH + N H ArNH + N + CO

6 5 3 6 5 2 2 2
Benzoic acid

C H COOH + N H C H NH + N + CO

(Reaction of

Hydroxylamine with Hydrocarbons)  gkbMªksfDlykekbu eksuks,ekbu
dh mRiknu ds fy, FeCl

3
 ;k AlCl

3
 ¼mRçsjd½ dh mifLFkfr esa ,sjkseSfVd

gkbMªksdkcZu ds lkFk vfHkfØ;k djrk gSA
3FeCl

6 5 2 6 5 2 2C H H + HONH C H NH + H O

tc ,d fefJr
f}rh;d ;k rr̀h;d ,fyQSfVd&,jkseSfVd ,ehu dk gkbMªksDyksjkbM ,d can
ek=k¼vk;ru½ esa 300 fMxzh lsfYl;l rd xeZ gksrk gS] rks ,Ydkby lewg i{k
Ükà[kyk ls ukfHkd rd viuh fLFkfr cnyrk gSA
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vfèkdka'k ,sjkseSfVd çkFkfed eksuks,ekbu jaxghu rjy inkFkZ ;k Bksl gksrs gSa] ysfdu
ok;q vkSj çdk'k ds laidZ esa ok;qeaMyh; v‚Dlhdj.k ds dkj.k os Hkwjs gks tkrs gSaA

os ikuh esa fojy :i ls ?kqyu'khy gksrs gSa] ysfdu vke dkcZfud foy;u esa
?kqy tkrs gSaA os Hkki ok"i'khy gksrs gSa vkSj blfy, mUgsa Hkki vklou (Steam

Distillation) }kjk 'kq) fd;k tk ldrk gSA os fo’kSys gksrs gSaA

(i)  (UV) (UV and Visible Spectra) ljy ,sjkseSfVd
,ehu UV LisDVªk esa csathu ls lekurk fn[kkrs gSa] gkykafd vo'kks"k.k dh
vfèkdrk ,d mPp rjaxnSè;Z ¼ckFkksØksfed çHkko½ esa cny tkrh gSA bl çdkj
,fufyu 230 vkSj 280 mµ ekbØks ehVj esa nks vo'kks"k.k vfèkdre fn[kkrh gSA

(ii) IR (IR Spectra)  ,sjkseSfVd ,ehu dk N-H ruu caèk ,yhQSfVd
,ehu tSls 3400-3500cm-1 {ks= esa fn[kkbZ nsrk gS] ysfdu C-N ruu vko`fŸk
(Stretching Frequency) dks 1250–1350 cm-1 {ks= esa fn[kk;k x;k gSA blds
vykok] çkFkfed ,ehu 650&900 vkSj 1550-1640 cm-1 {ks= esa caèk nsrs gSa
vkSj 1500-1580 cm-1 {ks= esa ekè;fed gksrs gSaA ,ekbu ds vEyhdj.k ij
mPpre ugha ns[kh tkrh gSaA

bu lcds vykok] ,sjkseSfVd oy; ds lkekU; vo'kks"k.k caèk] tks izfrLFkkid
fLFkfr;ksa dks çdV djrs gSa] Hkh ns[ks tkrs gSaA

,sjkseSfVd ,ehuks ;kSfxd ,ehuks lewg vkSj ukfHkd nksuksa dh vfHkfØ;k fn[kkrs gSaA

(Basic Character)  ,fyQSfVd ,ehu dh rqyuk esa ,sjkseSfVd
,ehu dkQh nqcZy {kkj gSaA

ukbVªkstu esa bysDVª‚uksa dh ;g ,dkdh ;qXe dh mifLFkfr ds dkj.k ,sjkseSfVd
,ehuksa esa {kkjdrk mRiUu gksrh gSA pwafd bysDVª‚uksa dh ;g ,dkdh ;qXe oy; ds 
bysDVª‚uksa ds lkFk la;qXeu esa gksrh gS] ;g muds lkFk laidZ esa jgrh gS vkSj mUgsa

 (De-Localized) dj nsrh gSA blfy,] ;g ,d çksV‚u ds lkFk
milgla;kstd (Coordination) ds fy, de miyCèk gSA ,fyQSfVd ,ehUl ds
ekeys esa ukbVªkstu esa bysDVª‚uksa dh ,dkdh ;qXe (Localized) gksrh
gS blfy, çksV‚u ds fy, vklkuh ls miyCèk gSA ifj.kkeLo:i] ,yhQSfVd ,ekbu
dh rqyuk esa ,sjkseSfVd ,ehu de {kkjh; gksaxsA
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vuqukn voèkkj.kk (Resonance Concept) ds vuqlkj ,sjkseSfVd ,ehu esa
ukbVªkstu ds bysDVª‚uksa dh ,dkdh ;qXe] oy; ds f}caèkksa (Double Bonds) ds lkFk
gSA v.kq blfy,] vuqukn dk ,d ladj (Hybrid) gS tks èkukRed :i ls èkukosf'kr
ukbVªkstu okys lajpukvksa dk ;ksxnku nsrk gSA ,ehuks lewg dk ;g + R çHkko
bysDVª‚u ;qXe dks ukbVªkstu esa de miyCèk djkrk gSA blfy, çksV‚u ds fy,
,sjkseSfVd ,ehu dh ço`fÙk esa ckèkk mRiUu gksrh gS] ftlds ifj.kkeLo:i muds ?kVh
gqbZ vkèkkjHkwr y{k.kksa dh rqyuk esa ,yhQSfVd ,ekbu dh rqyuk esa gksrh gS tgk¡ ,slk
dksbZ dkjd lapkfyr ugha gksrk gSA

f}rh;d vkSj r`rh;d ,sjkseSfVd ,ehuks ;kSfxdksa ds ekeys esa] ukbVªkstu ij
bysDVª‚uksa dh ,dkdh ;qXe nks ;k rhu csathu ds oy;ksa dh vksj vLFkkuhÑr gksrh
gS] blfy, os vc Hkh ,fufyu dh rqyuk esa nqcZy {kkj gksaxsA {kkj çcy dk Øe gksxk
% ,fuyhu > MkbQsfuy,ekbu > VªkbQsfuy,ekbuA

mnkgj.k ds fy,] ukbVªkstu ij bysDVªkWu ds çfrLFkkiu dh mifLFkfr]
N&feFkkby,fuyhu esa ehFksu lewg ewy xq.k dks c<+k,xk vkSj blfy,]
N&feFkkby,fuyhu ,fuyhu dh rqyuk esa ,d izcy {kkj gksxk] ysfdu N]
N&MkbfeFkkby,fufyu dh rqyuk esa nqcZy gksxkA

fQj ls oy; esa ,Ydkby vkSj ,YdksDlh (Alkyl and Alkoxy) tSls bysDVª‚u dks
NksM+us okys lewgksa dh mifLFkfr o&;k p&fLFkfr esa ,ehuks lewg ds lacaèk esa -NH

2
 lewg
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ds ewy pfj= dks c<+kus dk ,d gh çHkko gksxk] ysfdu orZeku esa -NO
2
 tSls bysDVª‚u

dks gVkus okyk lewg] o- esa] p-fLFkfr;ksa dk foijhr çHkko gksxk ftls ¼rkfydk 5-1½ esa
ns[k ldrs gSaA

   uke  lajpuk {kkjdrk fLFkjkad (Kb)

feFkky,ekbu CH3.NH2 5    × 10–4

bFkkby,ekbu CH3.CH2.NH2 0.6 × 10–4

csatkby,ekbu C6H5.CH2.NH2. 2.3 × 10–5

veksfu;k NH3 1.8 × 10–5

N, N-MkbfeFkkby,fuyhu C6H5.N(CH3)2 1.1 × 10–9

p-VkWY;qvkbMkbu CH3.C6H4.NH2 (p) 12  × 10–10

N-feFkkby,fuyhu C6H5NHCH3 7.1 × 10–10

,fuyhu C6H5NH2 4.6 × 10–10

p-Dyksjks,fuyhu Cl.C6H4.NH2 (p) 1.5 × 10–10

p-ukbVªkW,fuyhu O2N.C6H4.NH2 (p) 0.1 × 10–13

MkbQsfuy,ekbu (C6H5)2NH 7.6 × 10–14

1-

(i)

2Ar.NH + HCl
+

3
Amine hydrochloride

ArNH Cl

2 3Ar.NH + CH COOH
+

3 3
Amino  acetate

ArNH OOCCH

6 5 2C H NH + HCl
+

6 5 3
Anilinium chloride
C H NH Cl

6 5 2 2 42C H NH + H SO
+ –2

6 5 3 2 4
Anilinium sulphate

(C H NH ) SO

;g H
2
PtCl

6 
ds lkFk yo.k Hkh cukrk gS tks vk.kfod Hkkj fuèkkZj.k esa

mi;ksx fd;k tkrk gSA

(ii) nqcZy {kkj ds gksus ds dkj.k ty ls yo.k] tyfoghu gks tkrs gSaA
+

6 5 3 6 5 3
Anilinium hydroxide

C H NH Cl + HOH C H NH OH + HCl

(iii) ;g bl dkj.k ls gS fd ,sjkseSfVd ,ehuks ;kSfxd tc Hkkjh èkkrq ds yo.k
ds tyh; ?kksy esa feyk;k tkrk gS rks mUgsa gkbMª‚DlkbM ds :i esa
vo{ksfir djrk gSA

++
3 6 5 3 3 6 5 3

Anilinium hydroxide
FeCl + 3C H NH OH Fe(OH) + 3C H NH Cl
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(iv) tc NaOH ;k KOH tSls izcy {kkjksa ds lkFk ;s yo.k] mipkfjr fd;k
tkrk gSa] rks ,ehu dks NksM+ fn;k tkrk gSaA

+
6 5 3 6 5 2 2C H NH Cl + NaOH C H NH + NaCl + H O

 ,sjkseSfVd ,ehuks
;kSfxd f}rh;d] rr̀h;d ,ekbu] vkSj prqFkZd veksfu;e ;kSfxdksa ds mRiknu
ds fy, ,Ydkbys'ku ;k ,jkbys'ku ls gksdj xqtjrs gSaA

2
Secondary amine

ArNH + RX ArNHR HX 

2
Tertiary amine

ArNHR + RX ArNR + HX  

2 3
Quaternary ammonium salt

ArNR + RX [ArNR ]X

bl çdkj feFkkby vk;ksMkbM ds lkFk ,fuyhu vfHkfØ;k dj C6H5NHCH3

¼N&feFkkby,fuyhu½] C6H5N(CH3)2 ¼N,N–fMesfFky,fuyhu½] vkSj [C6H5N
+

(CH3)3] I
– ¼VªkbesFkkbyQsfuyveksfu;e vk;ksMkbM½ nsrk gSA

6 5 3 6 5 2 6 5 2 4
Diphenylamine

C H NH Cl + C H NH (C H ) NH + NH Cl

mnkgj.k ds fy, MkbQsfuy,ehu dk mRiknu nkc esa 200 fMxzh lsfYl;l ij
,uhyhu dks xeZ djus vkSj mlds gkbMªksDyksjkbM dks xeZ djus ds dkj.k
vfèkd dfBu gksrk gSA

2 3 3ArNH + CH COCl Ar.NHCOCH + HCl

Pyridine
2 6 5 6 5ArNH + C H COCl Ar NH CO C H + HCl

 ,ehuks ds ,ehuks lewgksa dks vEyh; DyksjkbM ;k vEy
,ugkbMªkbM~l ds lkFk mipkfjr fd, tkus ij vEyh—r fd;k tkrk gSA
vfHkfØ;kvksa dks ,d {kkj dh mifLFkfr esa fd;k tkrk gS tSls fd fifjMhu]

2 3 3ArNH + CH COCl Ar.NHCOCH + HCl

Pyridine
2 6 5 6 5ArNH + C H COCl Ar NH CO C H + HCl

bu ,jkby çfrLFkkfir vEy ,ekbMksa dks ,fuykbM~l dgk tkrk gSA
Pyridine

6 5 2 3 6 5 3
Aniline Acetyl chloride Acetanilide

C H NH + CH COCl C H NHCOCH + HCl

6 5 2 6 5 6 5 6 5
Benzoyl chloride Benzanilide

C H NH + C H COCl C H NHCOC H + HCl

VksY;wbu vkSj csatsuslqyksQksuhy DyksjkbM Hkh blh rjg dh vfHkfØ;k nsrs gSaA

6 5 2 6 5 2 6 5 2 6 5
Benzenesulphonyl N-Phenylsulphonamide

chloride

C H NH + C H SO Cl C H NHSO C H + HCl
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,sjkseSfVd vEy DyksjkbM ;k lYQksuhy DyksjkbM ds ekeys esa dkfLVd lksMk
foy;u dh mifLFkfr esa dh tkus okyh ;g vfHkfØ;k 

(Schotten-Baumann Reaction) ds :i esa tkuh tkrh gSA ;g
rduhd ,fyQSfVd vEy DyksjkbM ds ekeys esa foQy gks tkrh gS D;ksafd
tyh; {kkj esa tYnh ls tyh;dj.k gks tkrs gSaA

 tc DyksjksQ‚eZ vkSj ,YdksgkWfyd dkfLVd iksVk'k
ds lkFk mipkfjr fd;k tkrk gS] rks ,jkseSfVd çkFkfed vfeu vkblkslkbukbM

 dh vfiz; xaèk mRiUu djrs gSaA

2 3 2
Aryl isocyanide

ArNH + CHCl + 3KOH ArNC + 3KCl + 3H O
   vjkby vkblkslk;ukbM

6 5 2 3 6 5 2
Phenyl isocyanide

C H NH + CHCl + 3KOH C H NC + 3KCl + 3H O
    Qsfuy vkblkslk;ukbM

 ,sjkseSfVd çkFkfed vehuksa fxzXukMZ
vfHkdeZd ds ,fYdy jsfMdy ds vuqlkj gkbMªksdkcZu mRiUu djus ds fy,
fxzukMZ vfHkdeZd ds lkFk vfHkfØ;k djrh gSA

2ArNH + RMgX RH + Ar.NHMgBr

6 5 2 2 5 2 6 6 5C H NH + C H MgX C H + C H NHMgBr

 ,sjkseSfVd ,ehu ,fYMgkbM mRiUu djus
okys ;kSfxdksa ds lkFk la?kfVr gksrs gSa ftUgsa  (Schiff's Bases) ;k

dgrs gSaA

2 2

H

ArNH + O==C —Ar ArN==CHAr + H O




6 5 2 6 5 6 5 6 5 2

H

C H NH + O== C — C H C H N==CHC H + H O




     ,fuyhu         csUtkYMhgkbM   N-csaUtkYMhgkbM

tc gkbMªksykbTM mRiknu eqä ,ekbu gks rks ;g vfHkfØ;k&NH
2
 lewg dh

laj{k.k djus dk ,d lkèku çnku djrh gS] mnkgj.k ds fy,] ukbVªhdj.k ds
nkSjkuA deh gksus ij f'kQ ds {kkjksa ij ekè;fed ,ekbu nsrs gSaA

 tc fdlh izkFkfed ,ehu dks
dkcZu MkblYQkbM ds lkFk vfHkfØ;k djds ejD;wfjd DyksjkbM ds lkFk
xeZ fd;k tkrk gS] rc ,fYdy vkblks Fkk;kslkbusV curk gSA
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2RNH  + S = C = S2 S = C
NHR

SH.NH R2

HgCl2

R NCS + HgS + 2HCl + RNH2

( ),fYdy vkblks Fkk;kslkbvkusV

 ,sjkseSfVd çkFkfed
vekbUl Mk;tksfu;e ;kSfxdksa dks nsus ds fy, 00C ij ,d etcwr [kfut
vEy dh mifLFkfr esa ukbVªl vEy ds lkFk vfHkfØ;k djrs gSaA

2 3ArNH + HCl ArNH Cl

+

3 2

–

ArNH Cl + OHNO ArN N + 2H O

Cl




                                Mk;tksfu;e DyksjkbM

vfHkfØ;k dks  (Diazotisation) ds :i esa tkuk tkrk gS
,sjkseSfVd çkFkfed ,ehu dks ,yhQSfVd ,ehu ls vyx djus ds fy, bl
vfHkfØ;k dk mi;ksx fd;k tkrk gSA Mkbtksfu;e yo.k esa {kkjh;&
uk¶Fkksy jatd feyrk gSA

gkbMªksDyksfjd vEy dh mifLFkfr esa] tc ,sfuyhu ukbVªl ,flM ds lkFk 0
fMxzh lsfYl;l ij vfHkfØ;k djrk gS rks csathu Mkbtksfu;e curk gSA ;g
cgqr çk;ksfxd egRo dk ,d inkFkZ gSA

+
6 5 3 6 5 2

–

C H NH Cl + OHNO C H N N + 2H O

Cl




                      csatsfutksfu;e DyksjkbM

 ,ehu lewg dh mifLFkfr dk ukfHkd
ij lfØ; çHkko iM+rk gSA ftlds ifj.kkeLo:Ik vkWFkksZ vkSj iSjk fLFkfr;ksa esa
bysDVªkWu ?kuRo c<+ tkrk gSA bl çdkj] ,sjkseSfVd ,ekbu vksFkksZ vkSj iSjk
fLFkfr;ksa esa fof'k"V ukfHkdLusgh çfrLFkkiu ls xqtjrs gSaA

(i)  ,feuks lewg ukfHkd dks bl gn rd lfØ; djrk gS
fd bu nks vkFkksZ&O rFkk ,d iSjk&P esa LFkkukiUu LFkku fy;k tkrk gSA
bl çdkj Dyksjhu vkSj czksfeu ds lkFk vfHkfØ;k mnkgj.k ds fy,
rr̀h;d LFkkukiUu mRikn nsrh gS] czksfeu ,fufyu ds lkFk vfHkfØ;k esa
2]4]6&Vªk;czkseksfuyhu dk fuekZ.k gksrk gSA
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rFkkfi] ;fn vehuks lewg ,flfVysVsM gS rks—NHCOCH3dk lfØ;
çHkko—NH2 dh rqyuk esa dkQh de gS vkSj ml fLFkfr esa dsoy ,d
çfrLFkkiu mRikn çkIr fd;k tkrk gSA

,ehuks ;kSfxd dks ty vi?kVu ds }kjk ruq lY¶;wfjd vEy ds }kjk
mRiUu fd;k tk ldrk gSA

(ii)  çfrLFkkiu vkFkksZ& vkSj iSjk& inksa ij txg ysrk gS
ysfdu bl ekeys esa mRiknksa dks çkIr djus ds fy, i)fr dks la'kksfèkr
fd;k tkrk gSA mnkgj.k ds fy,] lY¶;wfjd vEy ds lerqY; ek=k ds
lkFk ,fufyu vEy lYQsV dks 180 fMxzh lsfYl;l ij xeZ fd;k tkrk
gS tc dqN le; ds fy, p-vehukscsutsuqylYQksfud vEy ¼lYQSfyd
vEy½ ifjorZu dh ,d Üka`[kyk ds ekè;e ls curk gSA

 lYQksfud ,flM esa ,d Z vk;u lajpuk gS]

(iii)  tc ukbfVªd vEy dk ukbVªs'ku ds fy, mi;ksx fd;k
tkrk gS rks ,ekbu vkDlh—r gksrs gSa ftlesa fofHkUu çdkj ds v‚Dlhdj.k
mRikn fn, tkrs gSaA bl fØ;k dks jksdus ds fy, ,feuks lewg dh
,flVkbys'ku }kjk lajf{kr dh tkrh gS vkSj bl çdkj çkIr ,uhykbM
dks ukbVªs'ku ds vèkhu gksrk gSA bl çdkj çkIr ukbVªksukbykbM dks



ukbVªkstu ds dkcZfud
;kSfxd

Lo&vfèkxe 265

ikB~; lkexzh

gkbMªksfyfll dh lgk;rk ls ukbVªsVsM ,ekbu dks çkIr fd;k tkrk gSA

;g ns[kk x;k gS ,flfVd ,ugkbMªkbM dks ,flfVysfVax dkjd ds :i
esa mi;ksx fd;k tkrk gS] rks ukbVªsV ij mRikn eq[; :i ls
o&ukbVªkslsVsukbMkbM gksrk gS] tcfd ,flVkbfyax dkjd ds :i esa
,flfVd vEy ds ekeys esa ukbVªs'ku mRikn eq[; :i ls p&vkblksej
gSA

 fofHkUu v‚Dlhdj.k dkjdksa }kjk ,ekbl dks vklkuh ls
v‚Dlhdj.k fd;k tkrk gSA okLrfod mRikn vekbu vkSj v‚Dlhdj.k
dkjd ij fuHkZj djrk gSA bl çdkj ,fufyu ds ekeys esa fuEufyf[kr
v‚Dlhdj.k mRikn çkIr fd, tkrs gSa&

(i) KMnO
4

 ;g ,tksacsathu çnku djrk gS tks çkFkfed v‚Dlhdj.k
mRikn ukbVªkslkscsathu esa ,fuyhu ds lkFk vfHkfØ;k dk ifj.kke gksrk
gSA

6 5 2+C H NH
6 5 2 6 5 6 5 6 5 6 5
Aniline Phenylhydroxylamine Nitrosobenzene Azobenzene

C H NH C H NHOH C H NO C H N== N.C H  

(ii) (H
2
SO

5
)  ;g ukbVªkslks vkSj ukbVªkscsathu nsrk gSA

6 5 2 6 5 6 5 6 5 2C H NH C H NHOH C H NO C H NO  

(iii)  Øksfed vEy ds lkFk p&csatksfDouksu eq[; mRikn gS

blh çdkj mnklhu KMnO
4
 ,tks rFkk ukbVªkscsUthu çkIr fd, tkrs gSa ijarq

;fn iksVSf'k;e MkbØksesV ;k vEy iksVSf'k;e ijeSaxusV dk mi;ksx dkyk MkbZ
¼,sfuyhu CySd½ fy;k tkrk gSA eku fy;k tk, Cyhfpax ikmMj dk mi;ksx
v‚Dlhdj.k mRikn ds :i esa fd;k tkrk gS rks p&,ehuksfQuksy ¼,d cSaxuh jax
çkIr gksrk gS½ ysfdu ukbfVªd vEy iwjh rjg ls ,sfuyhu dks fo?kfVr dj nsrk gSA
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,d ,tks ;qXeu Mk;tksfu;e ;kSfxd vkSj ,d vU; ,sjkseSfVd ;kSfxd ds chp dh
dkcZfud vfHkfØ;k gS tks ,d ,tks ;kSfxd mRiUu djrk gSA bl ukfHkdLusgh
,sjkseSfVd çfrLFkkiu vfHkfØ;k esa] ,jhfyfM;ktksfu;e èkuk;u ukfHkdLusgh gS vkSj
lfØ; ,jhu ,d ukfHkdLusgh gSA çkFkfed ,sjkseSfVd ,ehuksa dks blds Mkbtksfu;e
yo.k esa ifjofrZr djus dh çfØ;k dks Mk;tksVkbts'ku dgk tkrk gSA Mk;tksfu;e
yo.k egRoiw.kZ —f=e eè;LFk gksrs gSa tks ,tks Mkbt cukus ds fy, ;qXeu fØ;kvksa
rFkk ukfHkdLusgh çfrLFkkiu vfHkfØ;kvksa ls fØ;k'khy lewg cukus esa lfEefyr gksrs
gSaA

1- ;g nqcZy vEyh; ekè;e esa ,fuyhu ij csathuMk;tksfu;e DyksjkbM dh
fØ;k }kjk çkIr fd;k tkrk gS] vfèkekur% lksfM;e ,lhVsV dh mifLFkfr esaA

3CH COONa
6 5 2 6 5 2 6 5 6 5

Diazoaminobenzene
C H N Cl + C H NH C H N==N.NH.C H + HCl

Mk;tksvehukscsathu

2- bls Mk;tksfVftax ,fufyu gkbMªksDyksjkbM foy;u ds lkFk lksfM;e ukbVªkbV
foy;u ls rS;kj fd;k tk ldrk gS tks vkèks ls vfèkd ,sfuyhu dh ek=k ds
Mk;tksVkbt djus ds fy, i;kZIr gksrk gS vkSj mlds ckn lksfM;e ,lhVsV
tksM+rk gSA ,uhyhu dk vkèkk Mkbtksukbf'k;e DyksjkbM dks Mk;tksukbe
DyksjkbM ds lkFk vfHkfØ;k djrk gSaA

6 5 2 2 6 5 2 2C H NH .HCl + NaNO C H N Cl + H O + NaOH

3CH COONa
6 5 2 6 5 2 6 5 6 5C H N Cl + C H NH C H .N==N.NH.C H + HCl

Mk;ktksfeucsathu nks çdkj ds gksrs gSa&xksYMu ihyk fçTe (xyukad 980C) vkSj
ihyk fçTe (m.p. 800C)A ;g ikuh esa v?kqyu'khy gS ysfdu ,YdksgkWy vkSj bZFkj
esa ?kqyu'khy gSA ;g ç—fr esa nqcZy {kkjd gS vkSj vEy ds lkFk fLFkj yo.k ugha
cukrh gSA rki foLQksfVr gksrk gSaA blds egRoiw.kZ jklk;fud vfHkfØ;k,a uhps nh
xbZ gSaA

(i) ikuh ;k ruq vEy ls mcydj ;g ukbVªkstu dks NksM+us ds lkFk fQuksy vkSj
,fufyu dk fuekZ.k djrh gSA

+H
6 5 6 5 2 6 5 2 6 5 2C H N==N.NHC H + H O C H OH + N + C H NH

(ii) tc mipkfjr HBr ls xeZ fd;k tkrk gS] rks ;g czksekscsaftu vkSj ,fufyu
cukrk gSA

6 5 6 5 6 5 2 6 5 2C H N==NNH.C H + HBr C H Br + N + C H NH
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(iii) ukbVªl vEy ls mipkfjr djus ds ckn csUtsfMtksfu;e yo.k dk fuekZ.k
djrk gSA

HCl
6 5 6 5 2 6 5 2 2C H N==N.NHC H + HNO 2C H N Cl + 2H O

(iv) Mk;uks,tkfeukscsaftu tc ,fufyu gkbMªksDyksjkbM ds lkFk xje fd;k tkrk
gS] rks p&,feukscsaftu curk gS tks m&lewg ds lacaèk esa p&fLFkfr ds Mk;tks
lewg ds LFkkUkkarj.k ds }kjkA

\

bls  ds :i esa tkuk tkrk gSA

C
6
H

5
.N == N.C

6
H

4
.NH

2

 ,d ihys jax dk ,tks MkbZ vkSj ,d
,sjkseSfVd ,ehu gSA ;g ,tkscsathu dk O;qRiUu gSA blesa ,d ukjaxh ikmMj dh
mifLFkfr gSA ,fuyhu ihyh igyh ,tks MkbZ FkhA ;g igyh ckj 1861 esa lh- esus
}kjk fufeZr fd;k x;k FkkA ;g ,fuyhu ls fufeZr gksrk gSA

,sfuyhu ihyh dk ç;ksx ekbØksLdksih (Microscopy) esa egRoiw.kZ ektZu ds
fy,] ihys jax ds fy, ikbjksVsfDuDl esa] ihys jatd vkSj badtsV fçaVj ds L;kgh
lfgr L;kgh ds fy, fd;k tkrk gSA bldk mi;ksx dhVuk'kdksa] jksxu ;k yk[k
yxkus ¼ykdjksa½] pedkus ¼okfuZ'k½] ekse yxkus ¼oSDl½] rsy ds nkxksa vkSj LVk;jhu
jky esa Hkh fd;k tkrk gSA ;g vU; jatd ds la'ys"k.k ds Hkh eè; Hkkx esa vkrk gS]
tSls ØkblksvkbZMkbu] vuqçekf.kr js[kk] Bksl ihyk vkSj vEy ihykA

1- ;g rc curk gS tc Åij fn, x, vuqlkj Mkb,tks,ehukscsathu dks FkksM+h
ek=k esa ,fuyhu gkbMªksDyksjkbM ds lkFk 40°C ij xeZ fd;k tkrk gSA

2- ;g dkQh vEyh; ekè;e esa ,fuyhu ds lkFk csatsaMhtksfu;e DyksjkbM ds
;qXeu }kjk Hkh çkIr fd;k tk ldrk gSA

;g pednkj ukjaxh&ihyh IysVksa ds :i esa ekStwn gS] m.p. 126°CA ;g ikuh esa
v?kqyu'khy gS vkSj vEy ds lkFk yo.k dh nks Ük`a[kyk cukrk gSA
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deh gksus ij p&,ehukstkscsathu dks ,sfuyhu vkSj p&QhfuyuhuMkbZ,ekbu esa
cny fn;k tkrk gSA VkbVsfud DyksjkbM ds lkFk deh ek=kRed gSA

MnO
2
 vkSj H

2
SO

4
 ds lkFk v‚Dlhdj.k gksus ij p&csatksfDouksu curk gSA

;g lcls ljy {kkjd ,tks jatd gS vkSj bldk mi;ksx mi;ksxh chl&,tks
jatd dh rS;kjh ds fy, fd;k tkrk gSA

C
6
H

5
.N == N.C

6
H

5

(Azobenzene) ,d jklk;fud ;kSfxd gS tks N = N f}caèk }kjk tqM+s
nks fQukby ds oy;ksa ls cuk gSA ;g ,jkby ,stks ;kSfxd dk lcls ljy mnkgj.k
gSA ̂,tkscsathu* ;k ̂,tks* 'kCn dk ç;ksx vDlj leku ;kSfxdksa dh ,d foLr`r Js.kh
dks lanfHkZr djus ds fy, fd;k tkrk gSA bu ,tks ;kSfxdksa dks Mk;thu ¼Mk;ekbM½
ds O;qRiUu ds :i esa ekuk tkrk gS] vkSj dHkh&dHkh bUgsa ̂ Mk;tsUl* (Diazenes) ds
:i esa lanfHkZr fd;k tkrk gSA Mk;tsUl çdk'k dks –<+rk ls vo'kksf"kr djrs gSa vkSj
lkekU; jatd gksrs gSaA ;g lcls ljy ,tks ;kSfxd gSA

1- ;g ukbVªkslkscsathu vkSj ,fuyhu dh var% fØ;k ls cu ldrk gSA

6 5 2 6 6 6 5 6 5 2C H NO + H N.C H C H N==N.C H + H O
,tks csathu

2- ;g {kkjh; ekè;e esa ukbVªkscsathu dh çR;{k vip;u ls Hkh rS;kj gks ldrk
gSA mi;ksx fd, tkus okys vfHkdeZdksa esa lksfM;e veyxe ;k {kkjh;
lksfM;e LVsukbV ;k ftad vkSj esFku‚fyd lksfM;e gkbMª‚DlkbM ;k
LiAlH

4
 gSaA

Zn/NaOH
6 5 2 6 5 6 5 22C H NO + 8[H] C H N==NC H + 4H O

3- ;g yksgs ds cqjkns ds lkFk xeZ ,tksDlhcsathu dh vip;u ls Hkh rS;kj fd;k
tkrk gSA

2[H]
6 5 6 5 6 5 6 5 2C H .NO==N.C H C H .N==N.C H + H O

,tkDlh csathu ,tks csathu
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;g pednkj ukjaxh yky IysVksa ds :i esa fØLVyh—r gksrk gS, ;g ikuh esa m.p.

680C ij v?kqyu'khy gS ysfdu dkcZfud foyk;d esa ?kqyu'khy gSA gkVZys
(Hartley) ¼1938½  ds vuqlkj ;g T;kferh; le:irk çnf'kZr djrk gS( tks lkèkkj.k
,tks csathu dk Vªkal&:i gSA

ftad èkwy vkSj NaOH esa vip;u gksus ij ;g gkbMªkstkscsatsu cukrk gS tcfd
mnkgj.k ds fy, vip;u djus okys inkFkks±] SnCl

2
/HCl] vkfn ds lkFk vip;u

djus ij bls ,fuyhu esa cny fn;k tkrk gSA

 
2Zn/NaOH SnCl / HCl

6 5 6 5 6 5 6 5 6 5 2
Azobenzene Hydrazobenzene Aniline

C H N==N.C H C H .NH.NH.C H 2C H NH 

;g lksfM;e lYQkbM }kjk vip;fur ugha fd;k tkrk gSA lksfM;e
ckblYQkbV ds lkFk ;g ckblYQkbV ds vfrfjä mRikn cukrk gSA

6 5 6 5 3 6 5 3 6 5C H N== N.C H + NaHSO C H .NH.N(SO Na).C H

,flfVd vEy esa H
2
O

2
 ds lkFk v‚Dlhdj.k gksus ij ;g ,tksDlhcsathu dh

mRiknu djrk gSA

2 2 3H O /CH COOH
6 5 6 5 6 5 6 5

O

C H N==N.C H C H .N== N.C H






6 5 6 5

O

C H . N = = N . C H

(Azoxybenzene) lw= C
6
H

5
N(O)NC

6
H

5
 ds lkFk dkcZfud

;kSfxd gSA ;g ,d ihyk] de fi?kyus okyk Bksl gS vkSj v.kq dk ,d rSyh;
C

2
N

2
O dksj gSA N-N vkSj N-O caèk dh yackbZ yxHkx 1-23 ij leku gh gSaA

1- bls esFkkuksfyd lksfM;e esFkksDlkbM ds lkFk ukbVªkscsathu dh vip;u ls
çkIr fd;k tkrk gSA

6 5 2 3 6 5 6 5 2

O

4C H NO + 3CH ONa 2C H N== N.C H + 3H O + 3H.COONa




,tkDlhcsathu

{kkjh; foy;u esa Xywdkst vFkok ,YdksgkWy esa èkkrq FkSfy;e vFkok {kkjh;
lksfM;e vklsZusV esa Xywdkst dks vip;u djus okys vU; dkjd Hkh ukbVªkscsathu
dks ,tkDlhcsathu esa vip;u djus ds fy, mi;ksx fd, tkrs gSaA
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6 5 2 2 3 6 5 6 5 3 4 2

O

4C H NO + 3As O 18NaOH 2C H .N==N.C H + 6Na AsO + 9H O


 

2- ;g rc curk gS tc ,fuyhu dks isjk,flfVd vEy ds lkFk vkWDlh—r fd;k
tkrk gSA

6 5 2 3 6 5 6 5 3 2

O

C H NH + 2CH COO.OH C H .N==N.C H + 2CH COOH + H O




3- bls gkbMªkstu isjksDlkbM ds lkFk ,tkscsathu ds v‚Dlhdj.k ls Hkh çkIr
fd;k tk ldrk gSA

;g ,d ihys fØLVyh; Bksl] xyukad 36°C ty esa v?kqyu'khy fdarq ,sydksgy
vkSj bZFkj tSls dkcZfud foyk;d esa ?kqyu'khy gSA ,tkscsathu dh rjg ;g Hkh
T;kferh; leko;ork çnf'kZr djrk gS( lkekU; vtDlhcsUthu] tks Vªkal&leko;oh
gksrs gSaA

yksgs ds cqjkns dh vip;u djus ij ;g ,tkscsathu curk gS ysfdu veksfu;e
lYQkbM ds lkFk vip;u gksus ij ;g gkbMªkstkscsaftu nsrk gSA èkkrq vkSj vEy dh
mRiknu esa ,fuyhu ds lkFk vip;u gksrh gSA

(i) Fe
6 5 6 5 6 5 6 52H

O

C H N==N.C H C H N==N.C H




 (ii) 4 2(NH ) S
6 5 6 5 6 5 6 54H

O

C H N== N.C H C H NH — NHC H




(iii) 2[H]
6 5 6 5 6 5 6 5

O

C H N==N.C H C H N == N.C H




2[H]  2[H]
6 5 6 5 6 5 2C H NH.NH.C H 2C H NH

,tksDlhcsathu tc lkaæ lY¶;wfjd vEy ds lkFk xeZ gksrk gS rks
gkbMª‚Dlhtkscsathu dks iquO;ZofLFkr djrk gSA bls  (Wallach

rearrangement) dgk tkrk gSA

,tkWDlhcsathu p&gkbMª‚Dlhtkscsathu

sym C
6
H

5
NH.C

6
H

5

 ¼1]2& MkbQsfuygkbMªkthu½ ,d ,sjkseSfVd dkcZfud ;kSfxd
gS ftlesa ukbVªkstu ijek.kqvksa ds ekè;e ls tqM+s nks ,sfuyhu lewg gksrs gSaaA ;g ,d
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egRoiw.kZ vkS|ksfxd jlk;u gS ftldk ç;ksx jatd] vkS"kfèk fuekZ.k lacaèkh vkSj
gkbMªkstu isjksDlkbM ds fuekZ.k esa fd;k tkrk gSA

bls ftad èkwy vkSj tyh; lksfM;e gkbMª‚DlkbM ds lkFk ukbVªkscsathu ;k ,tkscsathu
dh vip;u ls çkIr fd;k tkrk gSA

Zn/NaOH Zn/NaOH
6 5 2 6 5 6 5 6 5 6 5C H NO C H .NH NH.C H C H .N==N.C H 

   gkbMªktkscsathu

fodYi ds rkSj ij bls ,tkDlhcsathu ds fo|qrvi?kV~; vip;u }kjk çkIr
fd;k tk ldrk gSA

;g ,d jaxghu joknkj Bksl xyukad 126 fMxzh lsfYl;l gS] tks ikuh esa
v?kqyu'khy gSA ;g ok;qeaMyh; v‚Dlhdj.k ds çfr laosnu'khy gksrk gS] blfy,
;g v‚Dlhtu ls gksrk gS vkSj bl dkj.k gok ds laidZ esa vkus ij ukajxh cu tkrk
gSA

vU; v‚Dlhdj.k dkjd Hkh bls ,tkscsathu esa cny nsrs gSa tcfd rhoz ?kVus
okys inkFkZ bls ,fuyhu esa cny nsrs gSaA tc bls vdsys xeZ fd;k tkrk gS rks ;s
,tkscsathu vkSj ,fuyhu dk :i ys ysrk gSA

laHkor;k gkbMªkstcsathu dh lcls egRoiw.kZ vfHkfØ;k ;g gS fd tc
gkbMªksDyksfjd vEy tSls vEyksa ls xeZ fd;k tkrk gS rks ;g csatkbfMu
¼4]4'&Mk;euksMkbQsfuy½ ds fy, iquO;ZofLFkr gks tkrh gSA bls 
(Benzidine Rearrangment) dgrs gSaA

dqN ek=k esa MkbQsfuykbu ¼2]4'&Mk;kfeuksMkbfQukby½ Hkh ,d mRikn ds
:i esa curh gSA ;fn gkbMªkstkscsathu esa ,d oy; ds p&fLFkfr ij tqM+ tkrk gS]
rks mRikn o& ;k p&lsfeMkbu gS vkSj iquO;ZoLFkk dks 
(Semidine Rearrangment) dgk tkrk gSA

o&lsfeMkbu

p&lsfeMkbu
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pw¡fd csathMhu dkaxks yky tSls okf.kfT;d ,tks jatd ds fuekZ.k ds fy, ,d
ewY;oku çkjafHkd lkexzh gS] blfy, mi;qZä csathMkbu ifjorZu vR;fèkd rduhdh
egRo dk gSA

(Hydrazines) ,d dkcZfud lewg }kjk gkbMªsathabu esa ,d ;k ,d ls
vfèkd gkbMªkstu ijek.kqvksa dks çfrLFkkfir djds O;qRiUu dkcZfud inkFkksaZ ds ,d
oxZ dks lanfHkZr djrk gSA gkbMªsatkbu dbZ dkcZfud la'ys"k.kksa dk fgLlk gSa] tks
vDlj vkS"kfèk fuekZ.k lacaèkh esa O;kogkfjd egRo ds lkFk&lkFk diM+k jatd vkSj
QksVksxzkQh esa Hkh gksrs gSaA

gkbMsªthabu dk mi;ksx oksYQ&fd'kuj vip;u (Woff-Kishner Reduction)

esa fd;k tkrk gS] ,d vfHkfØ;k tks fd dhVksu ds dkcksZfuy lewg dks ,d
gkbMªktkWu eè;orhZ ds ekè;e ls ,d feFkkby,fuyhu fczt ¼;k feFkkby lewg esa
,d ,fYMgkbM½ esa :ikUrfjr dj nsrk gSA gkbMªsathu O;qRiUu ls vR;fèkd fLFkj
Mk;ukbVªkstu dk mRiknu vfHkfØ;k dks pykus esa enn djrk gSA vPNs ukfHkd gksus
ds dkj.k] N

2
H

4
 lYQksukby gSykbM~l vkSj ,lkby gSykbM~l ij tqM+ tkrs gSA

V‚flgkbMªkthu esa dkcksZfuYl ds lkFk vfHk—r djus ij gkbMªktksu dk fuekZ.k gksrk
gSA gkbMªkthau dk ç;ksx N&,YdkbysVsM QFkSfyekbM O;qRiUu dks lkQ djus esa
fd;k tkrk gSA bl fo[kaMu vfHkfØ;k ls xSfcz,y la'ys"k.k esa ,ekbu vxzxkeh ds
:i esa ¶FkkfyekbM _.kk;u dk mi;ksx fd;k tk ldrk gSA

lcls egRoiw.kZ çfrLFkkiu okys gkbMªkthau QhfuygkbMªkthau vkSj 2]4
MkbfuVªksQsfuygkbMªkthau gSaA

9- gkbMªksdkcZu ds lkFk gkbMªksDlhekbu dh vfHkfØ;k ls eksuks,ekbu dSls
fuekZ.k gksrk gS\

10- Mk;tks,feuks&,ehuks,tks iquO;ZoLFkk D;k gS\

11- lsehMkbu iquO;ZoLFkk in dks ifjHkkf"kr dhft;sA

1- ukbVªks,Ydsu jaxghu] [kq'kcwnkj rjy inkFkZ gksrs gSaA os ikuh esa ?kqyu'khy gksrs
gSa] ysfdu dkcZfud tSfod foy;d esa vklkuh ls ?kqyu'khy gksrs gSaA muds
DoFkukad leko;d {kkjh; ukbVªkbV~l dh rqyuk esa cgqr vfèkd gSaA os dejs
ds rkieku ij vi?kVu ds fcuk vklou djrs gSaA buds DoFkukad fcanq
¼bldh lhek 100&2000 C gS½ vk.kfod Hkkj esa o`f) ds lkFk c<+rs gSa] ysfdu
,sls esa ty dh ?kqyu'khyrk de gks tkrh gSA mudh fof'k"V xq#Ro yxHkx
1-4 gSA èkqzoh; gksus ds ukrs]ukbVªksYdysu èkqzoh; vkSj vk;fud ;kSfxdksa ds fy,
vPNs foyk;d gSaA
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2- ukbVªks,Ydsu dk Aci&:i fuEufyf[kr rjhds ls fxzXukMZ ds vfHkdeZd ds
lkFk vfHkfØ;k djrk gSA

3- blesa vip;u fVau vkSj gkbMªksDyksfjd vEy ;k fyfFk;e ,Y;wehfu;e
gkbMªkbM }kjk yk;k tkrk gS A

2 2 2RNO + 6H R—NH + 2H O

4- ;g çkFkfed ,ekbu ds fuekZ.k ds fy, ,d cgqr gh lqfoèkktud rjhdk gSA
tc Ng dkcZu ijek.kqvksa okys vEy,ekbM dks czksehau vkSj dkfLVd iksVk'k
ds lkFk vfHkfØ;k fd;k tkrk gS] rks ,d dkcZu ijek.kq ds lkFk çkFkfed
,ekbu de curs gSaA

2 2 2 2 3 2RCONH + Br + 4KOH RNH + 2KBr + K CO + 2H O

5- ukbVªkslkekbu ihys izkÑfrd rsy gSaA tc fQuksy ds ,d fØLVy vkSj lkanz
lY¶;wfjd vEydh dqN cwanksa ds lkFk xeZ fd;k tkrk gS] rks ifj.kkeLo:i
vfHkfØ;k ,d rhoz uhyk jax nsrk gS] tc ;g {kkjh; gksrk gSA bls fycjeSu
dh ukbVªkslks vfHkfØ;k ds :i esa tkuk tkrk gS vkSj bldk mi;ksx f}rh;d
,ekbu ds ijh{k.k ds :i esa fd;k tk ldrk gSA ruq gkbMªksDyksfjd vEy ds
lkFk ukbVªkslksekbu dks xeZ djds] f}rh;d vekbu dks iqu% çkIr fd;k tk
ldrk gSA

Dil. HCl
2 2 2 2R N—NO + H O R NH + HNO

6- çkFkfed ;k f}rh;d ,ekbUl ¼vfèkekur% gkbMªksDyksjkbM~l ds :i esa½
vkSipkfjd QkWesZfYMgkbM vkSj de ls de ,d lfØ; gkbMªkstu ijek.kq ¼,d
leku dkcksZfuy ;kSfxdksa ;k ukbVªks ;kSfxdksa] vkfn½ ds lkFk feydj blds
LFkku ij lfØ; gkbMªkstu dks çfrLFkkfir djus ds fy, bl vfHkfØ;k djrs
gSa mls ekfup vfHkfØ;k dgrs gSa tks dbZ egRoiw.kZ ;kSfxd cukus esa mi;ksxh
gksrh gSA

7- VsVªk&,fYdyveksfu;e gSykbM~l ij yacs Ük̀a[kyk ,Ydkby èkuk;fud viektZd
;k lkcqu mnkgj.k ds fy,] DyksjkbM C

16
H

33
N(CH

3
)

3
Cl ds :i esa tkuk

tkrk gSA vU; prqFkZd veksfu;e yo.k ekalisf'k;ksa] raf=dkvksa vkfn ds
fodkl vkSj foJke dks çksRlkfgr djus ds fy, nokvksa esa mi;ksx ikrs gSaA
mudk mi;ksx jksxk.kquk'kd ds :i esa Hkh fd;k tkrk gSA vktdy bu dk
ç;ksx'kkyk vkSj m|ksx esa izkoLFkk VªkalQj mRçsjd ds :i esa O;kid mi;ksx
gks jgk gSA

8- ,d vdkcZfud vk;u dk LFkkukarj.k] tSls  ;k  ,d izkoLFkk ls ¼bl
ekeys esa tyh;½ nwljs izkoLFkk ¼bl ekeys esa dkcZfud½ dks izkoLFkk LFkkukarj.k
dgk tkrk gS vkSj prqFkZd veksfu;e yo.k izkoLFkk varj.k mRçsjd ds :i
esa dk;Z djrk gSA
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9- gkbMª‚fDl,ekbu mRiUu djus ds fy, FeCl
3 
;k AlCl

3
¼mRçsjd½ dh mifLFkfr

esa ,sjkseSfVd gkbMªksdkcZu ds lkFk vfHkfØ;k djrk gS rkfd eksuks,ekbu dk
fuekZ.k gks ldsA

3FeCl
6 5 2 6 5 2 2C H H + HONH C H NH + H O

10- Mkb,tks,ehukscsathu tc ,fuyhu gkbMªksDyksjkbM ds lkFk xje fd;k tkrk
gS] rks p&,ehukscsathu cukus ds fy,] ,feuks lewg ds lacaèk esa p&fLFkfr ds
Mkb,tks lewg ds LFkkukUrj.k ds }kjk fd;k tkrk gSaA

bls Mkb,tks,ekbu&,feuks,tks iquZO;oLFkk ds uke ls tkuk tkrk gSA

11- ;fn gkbMªkstkscsathu esa ,d oy; ds p&fLFkfr ij vfèkÑr dj fy;k tkrk
gS] rks mRikn o&;k p&lsfeMkbu gS vkSj iquZO;oLFkk dks lsfeMkbu iquZO;oLFkk
dgk tkrk gSA

 ukbVªks ,Ydkbu dks ewy gkbMªksdkcZu ds uke ij ^ukbVªks* ds uke ls ukfer
fd;k x;k gSA

 Ük̀a[kyk rFkk fLFkfr ds vfrfjä] leko;ork ukbVªksukbVª‚dsu ,fYdy ukbVªkbV
ds lkFk dk;kZRed le#irk çnf'kZr djrs gSaA

 gsDlsu vkSj mPp iSjkfQu dks ukbfVªd vEy ;k ukbVªkstu ds v‚DlkbM ds
lkFk vklkuh ls ukbVªsV fd;k tk ldrk gSA

 ukbVª,YdsUl lksfM;e ukbVªkbV ds tyh; ?kksy dks gSykstsfud vEy ds lkFk
mckydj rS;kj fd;k tk ldrk gSA

 vk;ju vkSj gkbMªksDyksfjd vEy ;k jsuh fudsy dk mi;ksx djds mRçsjd
gkbMªkstuhdj.k }kjk ukbVªks,YdsUl dks blh çkFkfed vekbu esa vip;u
fd;k tkrk gSA

 çkFkfed vkSj f}rh;d ukbVªksYdysu nqcZy :i ls vEyh; gksrs gSa ¼ukbVªksesFksu
ds fy, Ka 6 × 10–11 vkSj ukbVªks,Fksu ds fy, ;g 3.5 × 10–9 gS½] ysfdu
rr̀h;d ukbVªk,Ydsu mnklhu gSaA

 ukbVªk,Ydsu ukbVªl vEy ds lkFk vfHkfØ;k ds dkj.k fHkUu&fHkUu mRikn
cukrs gSa tks pkgs çkFkfed vFkok f}rh;d ukbVªks ;kSfxd gksA

 ,ehUl dks veksfu;k ds O;qRiUu ds :i esa ekuk tk ldrk gS] ftlesa ,d ;k
vfèkd gkbMªkstu ijek.kqvksa dks ,Ydkby lewgksa }kjk çfrLFkkfir fd;k x;k gSA
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 tc veksfu;k dk ,d tyh; ;k ,YdksgkWy ?kksy ,d can uyh esa 100 fMxzh
lsfYl;l ij ,d ,fYdy gSykbM ds lkFk xeZ fd;k tkrk gS] rks rhuksa çdkj
ds ,ekbu ds lkFk&lkFk prqFkZd veksfu;e yo.k curk gSA bl vfHkfØ;k
dks veksuksfyfll ds :i esa tkuk tkrk gSA

 FksykekbM dks dkfLVd iksVk'k ds lkFk vfHkfdz;k }kjk igys iksVsf'k;e
FksykekbM esa ifjofrZr fd;k tkrk gSA iksVsf'k;e FksykekbM] tc ,Ydkby
gSykbM ds lkFk xje djds N&,YdsYFkkfyekbM fn;k tkrk gS] tks nkc ds
rgr çkFkfed çfr’kr esa 20 çfr'kr gkbMªksDyksfjd ,flM ds lkFk gkbMªksfyfll
ij gksrk gSA

 dkcksZfDtfyd vEy ls çkIr vEy ,tkbM] tc csathu ;k DyksjksQ‚eZ ds lkFk
mcyk gqvk vkblkslkbusV curk gSA

 çkFkfed] f}rh;d vkSj r`rh;d ,ekbUl dk feJ.k Mk;Fkkby v‚DlkysV ds
lkFk vfHkfØ;k djrk gS] tc çkFkfed ,ekbu Bksl v‚DlhekbM cukrk gS] rc
f}rh;d ,d rjy&v‚Dlhe ,LVj] vkSj rr̀h;d ,ekbu 'ks"k ugha jgrk gSA

 çkFkfed vekbu ls ,YdsyscsutsulYQsuekbM curk gS] tks dkfLVd iksVk'k
esa ?kqydj iksVSf'k;e yo.k cukrk gS] tcfd f}rh;d ,ekbu esa
Mk;fyD;qylQksukekbM curk gS] tks dkfLVd iksVk'k esa ugha ?kqyrk gSA
rr̀h;d ,ekbu csatsulYQksfuy DyksjkbM ¼fgUlcxZ ds vfHkdeZd½ ds lkFk
vfHkfØ;k ugha djrk gSA

 ,ehu dk {kkjh; pfj= ¼{kkjh; y{k.k½ ukbVªkstu ijek.kq ij vfoHkDr
bysDVª‚u ;qXe dh mifLFkfr ds dkj.k gS] tks çksV‚u dks Lohdkj djrk gSA
,fYdy lewgksa ds èkukRed çsjd çHkko (+1) ds dkj.k ukbVªkstu ijek.kq esa
bysDVª‚u ?kuRo c<+ tkrk gS vkSj vfu;ksftr bysDVª‚u ;qXe dks çksV‚u ds fy,
vfèkd miyCèk cukrk gSA

 ,ekbu ;qfjd vkSj IySfVfud DyksjkbM ds lkFk vfHkfØ;k djrs gSa vkSj Mcy
yo.k cukrs gaSA

 lHkh ,ekbu ,fYdy gSykbM~l ds lkFk vfHkfØ;k djrs gSa vkSj vafre mRikn
ds :i esa prqFkZd veksfu;e yo.k cukrs gSaA

 ;fn ,d prqFkZd veksfu;e gkbMª‚DlkbM ds ,Ydkby lewgksa esa ls ,d
ch&dkcZu ij gkbMªkstu ijek.kq ys tkrk gS] rks ,sls ;kSfxdksa dks xeZ djus ij
rr̀h;d ,ekbu ds lkFk feydj ,d ,Ydsu dk fuekZ.k gksrk gSA

 ,sjkseSfVd ,ehuks ;kSfxdksa dks çkFkfed] f}rh;d vkSj rr̀h;d esa Hkh foHkkftr
fd;k tk ldrk gSA f}rh;d vkSj r`rh;d ,ekbUl fo'kq) ;k fefJr
,fyQsfVd&,jkseSfVd çdkj ds gks ldrs gSa ijarq ;g Kkr ugha gS fd
Ar

4
N+X– ds çdkj dk fo'kq) prqFkZd ;kSfxd gSA

 ijek.kq gSykstu dks vklkuh ls veksfu;k }kjk foLFkkfir ugha fd;k tkrk gS
ysfdu mPp rkieku vkSj nkc esa veksfu;k mRçsjd (Cu

2
O) dh mifLFkfr esa

vfHkfØ;k fd;k tk ldrk gSA
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 ljy ,sjkseSfVd ,ekbUl UV LisDVªk esa csathu ds lkFk lekurk fn[kkrs gSa]
gkykafd vo'kks"k.k dk vfèkdre ,d mPp rjaxnSè;Z ¼o.kZØfed çHkko½ esa
ifjofrZr gksrk gSA bl çdkj ,fufyu ls nks vo’kks”k.k mPpre 230 vkSj 280
m n'kkZrk gSA

 ,yhQSfVd ,ekbu dh rqyuk esa ,sjkseSfVd ,ekbu dkQh detksj {kkj gSaA

 tc os vEy DyksjkbM ;k vEy ,ugkbMªkbM ds lkFk vfHkfØ;k fd;k tkrk
gS] rks vehuksa ds vehuks lewgksa dks iF̀kd fd;k tkrk gSA

 Mkb,tkscsathu nks :iksa&lqugjh ihyh fçTe (xyukad 98 °C) vkSj ihyh fizTe
(xyukad 80 °C) ds :i esa ekStwn gS ;g ikuh esa v?kqyu'khy gS ysfdu
,YdksgkWy vkSj bZFkj esa ?kqyu'khy gSA

 gkbMªksDyksfjd vEy tSls vEy ds lkFk xeZ gksus ij 'kk;n gkbMªkstkscsaftu dh
lcls egRoiw.kZ vfHkfØ;k csathu ¼4]4’& Mk;kfeuksMkbfQukby½ ds fy,
bldh iquO;ZoLFkk gSA bls csatkbfMu iqufoZU;kl dgrs gSaA

  buesa bVªks,Ydsu ukbVªks lewg }kjk gkbMªkstu ijek.kq ds
LFkku ij çkIr iSjkfQu ds ukbVªks O;qRiUu gSaA

  ,ekbal veksfu;k ds O;qRiUu ekus tk ldrs gSa] ftuesa ,fYdy
lewg us gkbMªkstu ds ,d ;k vfèkd ijek.kqvksa dh txg ys yh gSA

  ;g fofèk m|ksxksa esa lcls vfèkd n{k vkSj vkerkSj ij
ç;ksx dh tkrh gSA ,ehu dk feJ.k izHkkth vklou ds vèkhu gksrk gS tks
vius&vius DoFkukad fcanqvksa ij fofHkUu ,ehu ,d= djrk gSA

  ijek.kq çfrLFkkfir vehuks ;kSfxdksa dks ,jkby,ekbu dgk
tkrk gSA

1- ukbVªks&,YdsUl dks ifjHkkf"kr djsaA

2- ukbVªks&,YdsUl ds dqN fuekZ.k fofèk;k¡ nsaA

3- ukbVªks&,YdsUl dh gkbMªksfyfll vfHkfØ;k dh O;k[;k djsaA

4- ukbVªks&,jhu D;k gSa\

5- vki vehuksa dh o.kZØehrk ¼LisDVªkW½ jlk;u dks dSls le>k,axs\

6- ,ekbu dh rS;kjh dh mYeu dh fofèk D;k gS\

7- ,ekbu ds feJ.k ds i`FkDdj.k ds fy, fgalcxZ dh fofèk crk,aA
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8- lksus vkSj IySfVue DyksjkbM ds lkFk ,ekbu dh vfHkfØ;k nsaA

9- izkoLFkk :ikarj.k mRçsjd ds :i esa ,ehu yo.k dks ifjHkkf"kr djsaA

10- ,sjkseSfVd ,ehu D;k gSa\

11- ,tksDlhcsathu dh rS;kjh ds ckjs esa crk,aA

1- ukbVªks&,YdsUl ds fuekZ.k ij ppkZ djsaA

2- ukbVªks&,YdsUl dh vfHkfØ;k ukbVªl ,flM ds lkFk le>kb,A

3- ukbVªks&,jhUl dh rS;kjh dk fo'ys"k.k djsaA

4- ,ehu D;k gSa\ ,ehu ds ukedj.k vkSj le:irk dh O;k[;k djsaA

5- ,ehuksa ds feJ.k ds iF̀kDdj.k ds ckjs esa la{ksi esa crk,aA

6- ppkZ djsa fd ,ehu yo.k izkoLFkk :ikarj.k ds :i esa dSls dk;Z djrk gSA

7- eksuks,ekbal ds fuekZ.k dh fofèk dk fo'ys"k.k djsaA

8- ,sjkseSfVd ,ehu dh lkekU; jklk;fud fo’ks”krkvksa dk la{ksi esa fo'ys"k.k
djsaA

9- ,ehuks,tkscsathu vkSj ,tkscsathu ds xq.kksa ij ppkZ djsaA
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