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reaction medivm,

Aromatic Electrophilic Substitution: Arenium lon mechanism,
orentation/directive  influence (clectronic explanetion only) and
reactivity, dinzonium coupling, Vilsmelr reaction.

. Keywords/Tags: Nucleophilic Substitution, Electrophific Substinuion,
| Benzyme, Syl, Spd, Swl, Sy —

| Unit2 12
| Addition and Elimination Reactinns

Addition Reactions: Introduction, reactions involving eddidon of
| nucleophile, electrophile and free radicals, regio-selectivity and
| chemo-selectivity, orentation and reactivity, Markovnikov and Anti-
| | Markovnikov's addition. Ty
Eliminntion Renctlons: Introduction, El, E2 and ElcB mechanisme.
effect of substrate, attacking species, I._,uva group and: rJ-:zlr',.mn. |
. medium, orientation- Saytzefl ond Hofmann rule.

'I

: |

E';u';'\l.'nrr]s-'Tug,s' Addifion Reaciions, .'.-.'J'nr.l.'.'.l.'-?r.'.r.l.-- J-.em:'rr.:-.-rf,"-ﬁ'q_}-'f"ﬂ
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Unit 3: | g 12
. Reagents, Catalysts and Rearcansements (Mechunisms  and
I.-i]g{._:]iﬂ:l!inn::] VR

Reapents and Catnlvsts: -_".-:rur.mnn, ]'_I"[‘-J__,‘r."||||:“.-_\, and applications of
. imporiant resgents and -_m.--y:f{ﬂ -'_'IITFI:LLI:Ju} nthesis with mechanistic
details: Grignard reagent, ."Imrr:- no'secemimide (NBS), dinzomethane,
| | Enhdrais nJermlrn o lnruJ-:, .AII’ 13}, sodamide (NaNH-), Ziegler-
Natta catalyst; :

Rearrangements "HE‘JEI.'IIIIIL, " Mechanism & Applications);
Introduction, Types. of. Reaimangements, Rearrangement to Electron
Deficient Cﬂ:h-:- r-lFmﬂ-:ﬂJ -pinacalone, benzilic ascid & Weagner- '

wleerweimn), li':"i‘muf-‘:mtﬂ‘. to Electron Deficient Nitrogen (Hofimann-

. Lossen- C-ul:-..s c‘:. H‘L“ﬂ["_;.hll.l Hemrangement to Electron Deficiznt

U:{}'LET I'E:_'l:].-'r.tr Villiger & Dakin), Reammgement to Electron-Rich
CEF]JEH'J ""«:'n-"]T[:ﬂ}, Arometic Reamangements (Fries & Claisen)

| ,..__ i i

- ol [{E:]r"l'ﬁJL ds"TEgs' rearrangament, Reagent, catalys!, NBS, sodamide,
z. 27055, T b Ga .'Erl-'nc'? |

Lnft d{T' = 12
| Dxidation & Reduction Reactions

Oxidation Reactions: Introduction, metal based and nop-meta} based
exidations, cxidation of alcohols to carbonyls {chromium, mengznese,
and silver based reagents), slkenes to epoxides (peroxides | perecids
based, alkenes o diols (manganese and osmium based), alkenes o
carbonyls with bond cleavage (manganese and lead bazed), Oppenauer
oxidation.

Cxidation of amino groups to nitro groups: oxidation by alksline
4 KmnOg, oxidetion of aliphatic and anromatic amines by peracids,
: oxidation of primary end secondary amines to hydroxyl amine by




| hydrogen peroxide,
! Reduction Reactions: '
| | Intraduction, Reduction of carbon-carbon TﬂﬂlﬁlﬁF bonds, carbonyl
groups &nd nitro compounds: catalytic hydrogenstion: heterogencous
(Pelladium-carbon & Raney Nickel), homogensous (Wilkinson's
catalyst) -
Hydride ftransfer reagents: Sodium borohydride and  Lithium
aluminium hydride, Metal based reductions: Birch reduction,
Clemmensen Reduction. ) :
Reduction of nitro compounds by catalytic hydrogenabion and metals
(with imechanism).

Keywords/Tags: Oxidation, Reduction, hydrogenation, Wilkinson's
[ a':'ﬂ_.fc'ef}:_nf, Mergl-haved r'.'::._’c.'.'.'_.'.'_n:.l.'r. . SN
Unit 5; | : g, i2
Photochemical and Perleyellc reactions

Photochemical reactions: Introduction to photochemistry,’ eleetronic
excitations, Tablonski diugram, MNerrish type 1 and 11 reactions and cis-

h trans isomerteation, P S
' | Pericyclie reactions: Introduction of pencyclic ‘:‘:rf._-:_[im: and their |
clagsification  (Electrocyelic, Si.gII'LEEI}I_:}Q:_"':LQJI'CEI'FJ.II_I;EHIEL'I[ and
| cvcloaddibons), 2+2 @nd 4+2 c}rcl_gha_éj_‘di:ig'h,l: Claisen and Cope '
restTangement. P B '1:-‘“-1--
. i:.-‘.:::'..\M‘%:i-. ) |
KeywordsTags: .-'-".’i|:-rﬂ.:-.-':z.lnrf:.‘frju-"--__i'_-'ll_.:?j;:n:?l-;-:h]' Reactions. Norrizh
reacifons, Cyeloaddition reactions s e |
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i i -Part G-Learning Resources S
Text Books;, Reference Books, Other resources

Suggested Readings: e NN

1. Clayden, J., Greeves, I'_Jf.ij?u:!j'.‘-.f.ai;'an, S., “Organic Chemistry™, Oxford University Press,
India; 2012, Second;Edition. ™ _ y

. 2. March, I and Smiths M8, “Advanced Organic Chemistry” John Wilsy and Sons
(Asia), Singuﬁﬁﬁg;?ﬂ:ﬂﬁ. Sixth Edition. -

3. Bruckner, B %'OFzanic Mechenisms; Resctions, Stereochemistry end Synthesis’,
Springer, Berliny2010, : o

4, KalsFi,'Ij:E*.f-LEr}ganit Reactions tnd Their Mechanisms”, New Age Scienes, Lendon,

2010 ThirdEdition _ . e

5% Finarel4L., *Organic Chemistry Vol. 1%, Pearsen Education India, 2002, Sixth Edition

b. f'-{_t_ufﬂ}r, B. P., Ellerd; M, G.and Favaloro Jr, F. G, "Mame Reaclions a_n!j Reagents in
Or¥anic Synthesis”, John Wiley & Sons, New Jersey, 2003, ﬁﬂﬂﬂnrﬂ Edition, :

7. 1i, I I, *Mame Reactions: A Collection of Detailed Mechansms and Synthetic
Applications”, Springee Intesnational Publishing 5""-'11"'-FFIH“'5-_r 2014, Fifth Bdition

8. Homback, J. M. “Orzanic Chemistry"” Thomson Learning, Singapore, 2006, Second

] Edition, , :

9. Ahluwalia, V. I and Perasher B, K., “Organic Reaction Mechanisms®, Narosa
Publication, India, 2010, Fourth Edition

10, Goswami, C,, "Snetkottar Pralash Rusayan evm Thos Avastha Rasayan”, Hindi Granth

Academy, Bhopal, Madhys Pradesh, 2019, : ﬂ
11. Sharma, K., “Orgenic Reaction Mochenism”, Pragat: Prakashan, Meerut, 2015, Second

-
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Edition.

12, Singh, . and Singh, 1., "Photochemisiry and Pericyclic Reactions’, Mew Academic
Seience, UL, 2012, Thisd Edition.

13, Wardle, B., "Prinotples and Applicationsiof Fhaotnchemistry™, John Wiley & Song, LK,
2005,

14, Dhinda, B, "Essentials of Percyelic and Phatochemical Reactions”, Springer

International Publishing Switzerland, 2017
15. Books published by M.P. Hindi Granth Academy, Bhopdl

Suggesiive digital platforms web linls:

1, NPTEL, Mechanisms in Organic Chemistry, Prof. Nandita Madhaven, ITT Bombay.
(htlps://nptelac in/courses/ 104/ 101/ (1071 15/ e T
MPTEL, Reagents in Oreanic Synthesis, Prof. Subhas Chandra Pan, IIT Guwahati

Fadl

(httoe:/nptel.ac. infcourses/1 04/ 3104103111 o,
1. NPTEL, Pericyclic reactions and Organic photoshemistry, Prof. 8. Sankararaman, [T
nadras, (htips://nptalneinfecourses/1 04/ 106/ 041 DaaTIN

4, hpaiwoany L:'.L:glm'u_!i_g-..|:.:.1.u;z.|u:u-_._.L_-,rr_--'

Susapsted equivalent onling courses:

{ Any other l.:|.;|:I|:I.|.|.'E|:.1-'5I!ggl_.:;'wi:lillli_ B s s NI

i
o 3

;- Purt D-Assessment and.Evaluation

Suppested Continuous Evaluntion T:'l-].l:"[hlj{h;

Mot harks o D00 I

Contingous Comprehensive Evaluation (-'.':_':I'-'f- : 30 marks University Exam (LIE] 70 moa ks

Internnl Assessment : e %y Glass Test Assienment/Presentation |
Continuows Comprehensive i

; e o al 34
Evaluntion (CCE) 3017 Total 3

= b Tk | = g
External Assessmient's . | Saction(A) | Objective Type Cucsions
: e . :
Universify Exar Section; 70 Seetion (B} : Shert Questions | Total il
Thne - 05,00 Hours Sagtion () : Long Questions
1 .- 1
¥ " ]




G FAIGER FEEEI R 2R

e e L e e e . ik B |
Wmﬁ (ﬁm‘m m— ‘_ e o Al e w7 20222023 |
T THTYATTE

1 | wromw = S2-CHEMIT ]
3 | qTETET w1 i FTaE TRTET & A, sTorHE U ST raat (1
| 9 1) ~
3 | e ST WL (T W
ﬁf:;.i%ﬁfaﬁﬁﬁ
ﬁﬁﬁfﬁrﬁ'ﬂ]':._.:! _ :
4 | AT (Prerequisite) | S TGN T STEGA O i TR e Tt o W aTeEs
l ][mﬁm] ST T AT W THTATEr e AT SR
& [

afy T, T HEE R I e r:nantrﬁ—ur.

& | Teww SeEE AR | E qT2gw i A e e THIEATE ¥ [
(v afi e (CLQ) | STaTst &1 57T 9re W
. iy v sfnfrant, =fmar TEaT R

T i, A ""Fli-—-l THETST W W AR R
« TR R e MM H, HIEAIHT, FOAT, T ST
| et vTﬁTF‘-‘anrq CREEl

« Frmfl -tr”r;‘rr""'-r 7T T T A Sl

p | ERzaAm ' 4
I ——— o .. —= —
T T HAmn = BTG r\-l'l--- 00 A H ".'Il1'|| HE, 53

.:.“l'.'_ll:L +70 LTE
-fi L = FI“ ﬂ '{!"I-F'H-I H'F'\-T'I--.-H.-'].

Wﬁwaﬁwmﬁt—m—mﬁr‘uﬁ {:ﬁmrr” —}.l]lrrfF‘r HATE (L-T-P; A-I:I 0)

. | 9 =qTEE B e
e | %N ERE BITEETH [ a&T
el | flas, Lo 12
-ub-.“{ﬁqﬂ_ﬁarﬁnﬁm

“ufRne AR JioedTga SR, Sul, Sy2 T Sl |
‘R, Freeaa ang wniEg , TemE AR,
et 1% 478 HHE U4 ATHhea ATEGH T TAE|

tﬁrﬁﬂaﬁaﬁﬁiﬂﬂ‘ﬁwl‘—mmwriﬁitrﬁﬂl

Tt A AR, ST eI SuAr, Syl TEdArET

SerTfErat, AT (Aewae) , AT, R g A '
TR F ACHTHET ATETH T

mﬁﬂ'aﬁ-@"rﬁﬁﬁm— e e hETEE

| e e e (SR s AT L

srfirRrereeTeTaT, ST T I, AP s T

o G i O i |

= e

-«M ;:-;J h_l.:'___l’J
7% =4
>4




aiavaTa, daEnl  (Nucleaphilic Substirution, Elecirophilic
Stubstitution, Benryne)

Sud, Sy, Sy, Sydr,
e 2 12
TITE T (o (7 AT T,

TITERR AT O T, WTTAeral, SALiear 0=
|I T T AR S AT . EEmgeErar (-
ferrTaiadt) U TH- ATt (R Taa heie]) o ATHiET
e T, A hr o wiE -

g siwheaT o wftww , El, B2 we ElcB. Renfafist,
FeTETE, ST whE, AT g e wE o A

- = - P - - — i ii
FTETE T WA, AT ~ fEE O e R, S |
| i, |
| e Pt S o) [ :
. A Tag (W TENST Addition  Reactions, Elfminaiion .
' Reactions, Sayizafll rie, Markonikov. adedftion, rFeiia-
selectivity, chemao-yelectivity, {r |

| R e o Fadd ek
(iR ahEe €, R siatenr O EEaw A

HIRT e ﬁ'l"' -"'-| A A0l L1-—|='T—I:||'i-?'|'|||

e 8 Wt ' 12 '
ﬂ‘fﬁﬁ%-ﬂﬁ*ﬁﬁwﬁ'r—w—r}ﬁmwﬂww
ST 2% g ,J

!.

sTEFHT T3 Forow: Wil -1---'1-1"-F-r'|T Tg—nﬁ—g;urqrrq'm
UH FeriE! I"—-!Trrrr rrrrJr.. fregs fmmfaier sic sgadmm
' T s T-. i AT (NBS), ETHURTHIET,
ﬁﬂ?—rmra;ﬂr"nmrx-"im (AICh), #r=TATEs (NaNH;), -

I [ I e
@ aﬂﬁwwmﬁaﬁm FrarTafer v ) ohes, AT o

u.?mq'-'h I FEA TT AT (A=A e ST
ﬁ%ﬁ*‘-ﬁqzﬂ,. Rl e IEEIR O [Ty (gl -
! -.rI'TEI'I'_ﬁﬁﬁ;?FH' e T, wEEEtE T Stede 0T YAl
o amRde ol 3w, - e T i
. .ﬁ’ﬁ'ir]l, T AT (T 3 T

aTe fag (6 =E)20: Rearrangement, Reagent, catalyst, NBS,
sodamide, Grienard

I

s (IATETATE, ATaFHE, Soaim, NOS, HISAIE, TaArE ).
CIES B ETA R C B pr f AT

stfrforor i oy, aTfRe OE STHTReE SR,
R § AT (Frea, e v e g E-Ef‘-‘lﬁlfl_'ﬂ
G T B e e B B T e el Lo o ST |

n&i;ﬁ - 131‘:‘_..--"':




S T Ui ), T T E‘ﬁ:ﬂ"ﬁ (Horeiiar o S e
T w26 i wer g el o e A o
ST (HAT T e ST, ST S )

AMTAT FHET W ATIE] WART F ARROT: HTUW KMnO4 T
ATHIRCT, WOHFA  ET Uieehiew W Ui i oW
ST T, BT T TLRTEE aTil NT9iH UF fRaiam wHim o
srsxiEe adfte 7 o)

a-qa-qﬁ-qﬁ'ﬁa‘-!ﬂ'rr Tresw, FIam-mlaT gy, FaTE Aaan 05
Arear AfE FvETEE el gragteretwer

| (SetfEam=ra Eas] e ), AWl (Fafesm Teiros), greaTee
__“1;In||:l1.'-' T HITEUH STLSFEETR ""H_T-'T"-'.'T"r B AEIH
T T PR STETTCT WO S S, ST Aa |

| ST SIS A TRET T STEM g ATEET AT T serE

are &g (1 T2V Oxidation, Raduction, Hydrogenation,
Witkineon ‘s catalyst, Metal-based redustion |

[ |

|T| ,_.,l‘l.:,—r -'|'1|"I'_"|';‘.1; .__.__,\__,_._:_.-r_.r_-.l..lu 1 |'I-'F|-"|T-:'7".' O i _||;r|'—.r!:_

NTETT o HYF AT

ThE & : 12

SR T sl wish Ty SR

T TS ST Wy e &7 9y, S |
aaTa, e e arow, Ao [ sre 11 sfaf RROTE, HATH-Ta9e |

Hifi=mdaal |

g ST e afvay oF sffsor 'J::J-.-u.-u-ccv-:lm

31gmﬁ'npil.. tau:.ngq_'—lhrr and cvcloadditions), 2+2 UH |
42 W TR, ST U T GATETH) '

&

H1L, g [EF =JJE Photochemisiry, Pevicyelie Reaclions,
-'1 an-.-:ﬁ reaciions, Cveloaddition reaetion,

["EI?-F[-?T THET o SO ST W, RiTer sraheaT
| TR AT

A&~ A THT g S arT

e '-:,r-1=h, H-:ﬂ ty—w v HATEA

Cleyden, J., Greeves, N, and Warron, 8, “Organic Chemistry”, Oxford University Pross,

India; 2012, Second Edition.

March, J, and Smith, M, B., "Advanced Drganic Chemistry” John Wilay and Scns
(Asiz), Singapore, 2006, Sixth Edition,

Bruckner, R., "Organic Mechnnisms: Reactlons; Stereochemistiy and Synthesis”,
Springer, Beidn, 2010,

Kalsi, F. 5., "Organic Reactions and Their Mechanisms”, New Ape Seience, London,




2040, Third Edition.

8. Finar, L. L., "Crganie Chemiatry Vol, 1, Pearson Education India, 2002, Sixth Edition.

6. Mundy, B. P., Elierd, M. G. and Favelove Jr., F. G., "Name Reactions and Reagents 1
Organic Synthesis”™, John Wiley & Sons, New Jersoy, 2005, Second Edition

7. L, 1.0, SMame Reactions: A Collection of Detalled Mechanisms and Synthetic
Applications", Springer International Publishing Switzerland, 2014, Fifth Edition.

8. Hornback, 7. M. “Orpanic Chenstry™ Thomson Learning, Singapore, 2006, Second
Edition,

9, Ahluwalin, V. I and Parashor R, K., "Organic Reaction Mechamisms™, Naros
Publication, India, 2010, Fourth Edition,

10, sitenft e, "W TR T U B W vy R e s, s, me

waw, 2019)
11. Sharma, K., "Organic Reaction Mechanism®, Pmgati Prakashan, Meerut, 2015, Seeond
Edition.
12, Singly, J. and Singh, I., "Photochemistry and Pencyclic Reactians™, New Acadeniic
. Sctenee, UK, 2012, Third Edition
13. Wardle, ‘B, "Principles and Applications of Fhot: 1».Iv'rn"r!r John Wiley & Sons; Lk,
2005, 3

14, Dhinda, B., "Essentinis of Pericyelic and Photochemics! Reactions”, Soringar
Infernat ir'|.'|| Publishing Switzerland, 2017 4
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- Syllabus of Practical Paper

E ' . Part A Introduction
Program: Diploma | Class: B.Se,

Year: Second [ Session: 2022-2023

- Subject: Chemistry |
1 | Course Code PR §2-CHEMIP = '
Course Title | Orpanie Qualitutive Analysis; reaetiong and syntliesls
(Paper 1)

3 Course Type (Core
Course/Elective/Generie Core Course
Eloctive/Vocationall.....}

4 | Pre-requisite (if any) | To study this course the students must have had the subject
: . | Chemistry in 12" Class
ay
| Subject Chemistry in Cettificate Course of B. S¢,
= | - R et o
5 | Course Learning outcomes By the end of this course stucents will poguie the
(CLO) crowledge of following practical aspecis ol chewmsry.,

s To nerform various resctions, which will be helpful |
uncerstanaling organ:c ynthiesis [

e 'To'list réagents to perform organic resotions

| » Toperiomm rearrangement reactions

» To prepars VENOWS OTganic COMpoUnGs.

« To use cheomatographie techniguc 1o moiiior argaric

il feachony
: | s Applications of the reactions i the industries, €.g,
phatmaceutical, polymes, pesticides, lextile; dyes, etc.

indusires,

: » These experiments will also be uscnil in further study

. and research work
i Crodit Value _ i
7 | Total Marks i | Max. Marks: 100 | M, Passing hinrks:33
# i - Part'B- Content of the Course

Total No. efiLectures-Tutorials-Fractical {in hours per week): 04
_LeT-P: 30-0-30 (Total Hours) . 3 —
- _ Practical Mo, of Lectures
Part- A Oualitniive Analysls Al
Separation of binary organio mixkure by golvent and
chemnical separation methods), systematic identificalion of
separated organie compounds and preparation of their
' derivatives,
Keywords/Tags: Quelitative Analysis, Separation, binary
arganic mixiure, crganic derivative.

—— -




Port- B Organic Reactions nnd Reagents: 0 '
Oxidation Reections: Synthesis, monitoring of the reaction
using TLC, purification of product and determination of
meiting poink.
{11 Oxidetion af benzaldehydes to benaie aeid by
potassium permanganate,
{ii) Oxidotion of cyclohexanons to adipic acid by nitric
acid
Reducticn Reagtions: Synthesis, monitoring of the réaction
using TLC, purification of product and determination of
medting point.
(i1 Raduction of benzophenone to benzhydrol by sodium

borohydride
(11} Reduction of scetophenone to ethyl benzene (Wolfi- '

Kishner reduction],
Photochemical and Pericyclic reactions:
. _ | (i) (4+2} Cycloaddition reaction of anthracene #nd
' malele snlivdride {Diels-Alder reaclionh).
(1i} Photochemical synthesis of benzpinacol fom
benzophenons,
Rearrangemeant Reactions:
(fy Pinacol-pinacalone Rearrangement (benzopinacol — .

| {11) Benzil-benzilic acid Kearapgement
Keywords/Tags: Oxidation, Reduction, Resrrangement,
TLC, Cycloaddition, Photochemical Reaction, Perteyalic

Heaction

Yart - C Two Step Organic Preparations, purification of 10
product and determination of melting poinl.
| (i} Acectanlide — para-bromo acataniide — para-
| bromao antline.

(it} Acetanilide — pora-nitvo acefanilide — para-
pitrogniline.

Keywords/Tags: Organic preparation, Acetanilide,

. '!-Bi'nma::r-.tm.-.. litration, Hydrolysis, ; |

soatiee o gPaitC-Learning-Resources : |
; Text Bools, Reference Boolds, Other resourees

e

Susgested Readings: : e

1. Tatchell AR, Furnis B.S., Honnaford AT, Smith P.W.G,, "Vogel's Textbook of Pracucal
Organic Chemistry™, Pearson Education, [ndia, 2003, Fifth Edl_[':u:uE. il

3, Ahluwalia V. K., Dhingre 5., "Comprehensive Practical Organic Chemistry; Qualilative
Analysis®, Univerzities Press, India, 2000. ; :

3. Vogel A, L, “Elementary Practical Organic Chemistry: Small Scale Freparaiions Part 1™, Pearson
Education, India, 2010, Sccond Edition.

4, Voge! A, 1., “Elementary Practical Oyganic Chemistry: Qualitative Organic Analysis Part 27,
Pesrzon Education, India, 2010, Second Edition.

5. Books published by M.P, Hindi Granth Academy, Bhopel

Sugpestive digital platforms web linls: .

o =




EE
2

atterfwwy mphindigrant hacademy.org/

E_Tl'géllli: Chemistry Virtunl Lab (htps:{vlab.ampitn edufindes php?sub=3 & breh= 1913

Su prested equivalent online courses;

Part D-Assessment and Evaluation

ey —— .,

Suggested Continuous Evaluation Methods:

Internal Assessment flurles Exteirnal Asscssmont Pnrls
|
| | i
| Clnss Internction /Qulz | Wiva Wee & Proctienl | l
|
= i EN—
Altenidnnee Practieal Record File
|
1
Assipnments (Charts? Model | Tablework ! Experimenis
Seminar/ Rural Sorviee/
Technology Disseminastions
Report af Excursion/ Lah Visits | |
aurvey ¢ Industeial visit) |
| o |
TOTAL | 3 | =
|




TTH T T3 ] =

te = T
- - 5
5 o s v ol

.1.

III'_ F

—

LR 1

HIATH, AT (TR AT
TTET

|t : EF‘ T, = fadfie Y 2022-2023

i THTIATE

TS I TIE

| — S2-CHEMIP

qTETH T AT

[ ]

| = ;._I ik ﬁ‘m E'Tﬁ'l":'r’ITfl‘ g '!!i{ﬂnf LR ER

qTEaH Wl Hhie :[51'-".'1'

ST T

-Erﬁrﬁ "?-31—Jrﬁ7
e rea/ o T
q—h-ﬂ I.F"l.]'l;'l.]d: sile)
(o srE #1)

E"l"

T TG u-:*:r:FF—-'—rrq-rnT!'ﬂﬁ-rmq-r
'::liﬂ"-._. IR 'I_F"H -q_.|-|E||_-___.|_

BTt war

| 4

| ST, W R S s T
t 5 TI:I?—-_F ———r R L L 2 oL ﬁﬁ_ SHTTS ORI [T e
aferny (s mfr "i“u“‘rq—"—rr'lr-lfr'
srzzn ) (CLO) « T arforfs et Foroqrasr | & BF srdiee g8 &0 /et &
« AT HTATHTE & e % R e & w '
® ':-_Fl'i'-:l-u.-lrl ':-I'I"-Hi-f.l.l-:l; w7 e
+f5~"i"l_ ST T JTnT ] (e s .
= st & s & Frg friEinies w5 |
e L TR :r'_“'|".‘E'-'T‘_'.-:IF 17} 3-IT'|I"§|'-'1TTIT e AT, -'-.:'-" Fl_"_'"l-'r-r
. FHET, 7, HiTe I A
| : A R 0 e B L S A '

| ¢ |#EEm

——

2 (gTariiE)

—

T |FEAT | g A 400 | = = i 43
AT - YTEAWHH ] (S9Ega] S =

STETT ), -SRI
L-T-P: 30-0-30 (575

T tEI'F"E'H'lEEF'I-r]M.

e

AT

TETT

| HiET
20

Taanft wrioes fremy = quwee (e sl o gege HEr G,
T BT SISl T A e T TE 3 e W |

w7 3 (7 g Qualitative Analysis, Sepamtion, binary organic
mixture, organic derivative

| {rpern R, g, fashit mets S, T, ST S

E,ﬁw )
L




4| ST O v —;
st sriwforerd: s, st v aiETied 1 s e Eii
T S0 e, EeT T R O TR
(T} Srfirs woE g e Pegey W ETS A Al e
(1) Frefim sreer gror wTES TR B T s 1 wiieifheo
ST SAOVTERRTY: WEwor, Tt g et w1 T s s i 5
SATRTY, TETE W [T WS I T i
(1) Sl SrimreTer o SRS o S te | s
(ii) TRErh o o T o 9T (e )|
TERTET CIRTT A oA sfhr sk
| (1) dardi= v e qgraTe o s (442 s (-
| e s
(ii) STEEE & ShiATweE w5 e e sEm |
| | gerfEr i,
(1) frere- f"n-l e o AT (ST — ST |

|
' ||:}'J-. G R R e e |
T8 !""'" ""] 2 Cidfatian, Radiaiion, Rem Pema e, T
| [;-..!' rdditian micad Rewstion, Perlevelic Reasifon
3w e !-II AT TR G
HHET = TeaT 4.|:| HTad, UEA ] UA auntEs R a1 # TR iR 51 20
f AT, FETE B o e waahe S o

(i) uiEzEaTre - Goeam rReharey - e gl

| i) © .—--Fvww = R -ATEC] T CACEIEE T SR
vy i (6t ﬂ"éj-: ; -.3=Q:I!II: prepavation, Asstnmlide, Bromination,
Mitration, Hydrolysis |

- 2] ————
I r| G ?ﬁ ATl '-'.-'IllllI TR .-'|:=-::-r'."I.. TR L R

e ——— T P A

., W - ST R JE gaEa

B 1 5 i o P L L s

HATEE H"m—c—'a- (I OTET HETEA TS 6T

t. Tatchell E.ﬂ., Furnig B.5., Hanmaford ALJ, Smith BLW.G., ¥V ooel's Texthook of Pracucal
Ceganle Chemisley”', Pearson Education, India, 2003, Fifth Edition,
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Pearson Education, Tndin, 2010, Second Edition
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B.Se. I Year Chemistry Syllabus
CBCS Annual Pattern
From Academic Year 2022-2023
Chemistry-NEP (2020)

Bt iaEETErt AThtod et ' E==, 3
Program: Diploma Class: B. 5S¢, | Year: Second | Session: 2022-2023
|
Subject: Chemistry
1 | Course Code 1! \ 52-CHEMIT
2 | Course Title Transition Elemenis, Chemi-snergetics, Phase Equilibria
- ‘ : i .. (Poper2) . '
3 | Course Type (Core Core Course
| Conrse/Elective’Generic ]
| Elective/Voeational ...} s 5
4 | Pre-requisite (it any) Ta :-u:J_-.-Tl{is course the students musl have hod the sl ==
| Chemistry in 12th Class
15 ..
: - | Subject Chemistry in Cerlificote Course of B. 3¢ - |
5 | Cowrse Learning v the end of this course students will leams the following |
outeomes (CLO) | nspects of Chemugipys
i " f:':'..l-'.d-lli":i-r}-.id-_f-;_l'iil_'--'_'-.'.l Traditional Tndian Chemtastry |
| ® -:l‘.-:|1'1i_5.l|"j- afd- & fblock Eloments, Basic Concepls ol [
| Coordimation Chomistry. |
|« Stereochemistry of Trunsition Metal Complexes
. Laws of Thermodynanyics I
‘o Concept of Phase Equilibrivm with relerénce to Salid
i Solution, Liguid-Liguid Mixtures, Partially Miscibie |
Liguids .
| » Basic Concepts of Electroohemisiry. |
] | Credit Value ™ b 4 (Theory)
7 | Total Marks | Max, Murls: 100 [ Min, Passing
' | 30 CCEATOUE | Marks: 33
i ' PartB: Contentof the Course | =
Total Mo, of Lecmres-Tutorials-Practical {in hours pér weelt): 2 hows per weelk (L-T-P: 2-0-0)
| Totnl No. of Lectures: (£11]
Unit Topics Mo, of
] u | Logtures |
1 Knowledge Tradition of Indian Chemistiy 2
' hneient Indian chemists gad thelr worles: Nagarjuna, WVapghhata,
Gowvindacharya, ¥Yashodker, Ramchandra, Somadeva, elc
Introductory ldea about rasas
wdain rasa: Maharas, Uparas, Comnmon s, Ratna, dhaby, poisoi, alxall,
' acid, salt, lavhsbhesme,
naharas: Abram, Waileant, Bhasils, Vimala, Shilajatu, Sesak, Chapala, .




TRasuk.

Uparas; Gandhal, Garik, Kashis, Suvari, Lalol, Manah, Slhitla, Anjana,

anbasshtha.

Common Rasa: Koyls, Gaunpashan, Navasara, Vaminka, Agnijar,
Lajevarta, Giri Sindoor, Hingyl, Murdad Sheangakam.

, Chemistry of d- & f-block elements 10 |
1, Chemistry of Transition elements: First, Second and  Third

Transition series
Genernl groop trends with specinl reference to- Electronie Configuration,
Coordination Geometry, Colowr, Variable Valeney, Spectral, Magnetie and
Catalytic Properties, Abilily to form Complexes,
2. Chemistry of Inner Transition elemenis: Lanthanides snd Actimides
Genete!l group trends with specinl relerence 10 Electronic Configuration,
Oxidation States, Colour, Spectral ant Magnetic Properties, Lanthapide
Contraction :
. Separation of Lanthanides (Ton-exchonge method only)

1. Transuranic elements: General lntroduction

Kepwords/Tags: Knowienge Tradition of Indian Clemisiry, Transificn
elements, Spectral Properiies, Magnetic Properties, Catalytic Propaeriies
| Lanthanide Contraciion )
Coordinatien Chemnlstry _ 2
1, Structures, Stereochemistry and MetalLigand Bonding in
Transitlon Metal Complexes N

Wamer theory for complexes. Electronits iterpretation by Sidwil.

Bed

i Valenee Bond Theory (VBT)- Postulates rnd applications for Tetrehedral,
| Square planar and Octahedral complexes. Limitations of VBT,

Crystal Fleld Theory (CFT)- Postulntes mnd applization: Crystl neld
splitting of d-orbitals. Crystal fietd stabilisation caergy (CFSE) 1n
Tetrahedral, Square planisand Cotahedrsl complexes, CFSE of weak and
| strong fields. Faclozs affecting the crystal figld parameleis.

. Megsurement of 10 Dg (&) and factors affecting its magnilude.
Compariser of . ootahedral and setrahedral  coordination. Tetragonal
distortions fivm octahedral geometry. Tahn-Telter theorem. Square planar
o peomels yxLimitations of CFT.

Qualititive aspect of Ligand field and Malecular Orbital (MO) Theory
Spectrochemical and Nephelawxelic series.

Coordination number, coordination geometries of metal ions, fypes ot \
ligands.

1, Teomerism in coordination compounds:

Strpetural isomerism- lonization, Linkage, Coordination-Ligand
[somensn.

Stereo ispmerism:

Geometrical isomerism: Square planar metal complexes of type-IMAIRZ],
[MAZBC], [M[AB)2], [MABCD]. Octebedral metal complexes of Lype-

1 [iALBs], [M‘:Jﬁuﬂ:lgﬂﬂ. M A;Bs].

Al Oiptical isomerisny Talrahedral complexes of type- [MABLD]. Crotanedrl
{ complexes of type- [MIAARB], [MiAA) 3]s




Keywords/Tags: Stereochemisivy of complexes, VBT, CFT, CFSE ,
| 3 Thermodynamics 12 I
|
1. First Iaw of Thermodynamics
Concept of heat (Q), work (W), internal engrgy (L), Statemnent of first law,
Enthalpy (H), Relation between heat capanities.
Caloulations of Q, W, AU snd AH under lsothermal and adiabato
conditione for Reversible, Tiveversible and Free (ideal and von der Wials)
expansions of gases.
Tonle Thomeson effect and its theory, Inversion temperatore, i
2. Second Law af Thermodynamics |
' Camot cyeie, Statement of the second law of thermodynamids,
Concept of Entropy, Colculstion of entropy chonge for Reversible and ' :
irreversible processes, Concept of residunl entropy, '
Free Encrgy Functions: Gibbs and Helmboliz enerpy. Varintion of entropy
,: {8), Gibbs free ensrgy (G), work function (A) with temperature (1),
volume (V7] & pressure (P) Free energy change and spontaneity, Gibbs-
' Helmhaltz equation. Mt .

4, Third Law of Thermodynamics

Nernst heat thedrem and its “significapce, Staement of thind law,
Caleulation of gbsalute sntrapy of substance;

Keywords/Tags: Thermodynamics, Lawy of Thermodynamics, Camal
eyvele, Enthalpy, Free Energy
| 4 Electrochemistry . %

——smAE -

| 1. Eleetrieal Conduction: Cooduction in metals anc in electiolyle |
solutigns, Specifie, equivalent, and molar conductivity. Measurement af
equivalent conductarce, Effect of dilution on conductivity, Migmticn of
. ions. Kohltsuseh law and its applications,

2. Wealc and strang clectrolytes: Theory of sirong electrolytes, Debye-

Huckel-Onsager (DHO) thegry and equation.

|3. Tj'hn?‘_ﬂm't numbers: Determination of trensport numbers by Fitorl |
. method and Moving boundary method.
4. Electrode reactions: Nemst sguation, Dertvelion of equation far single
. - #lectrode potential,
= TFlectrodes: Reference electiodes, Standard hydrogen electrode,
Quinhydrone eleclrode, Glazs electrade, Calomel elecirade.
6. Standard electrode potentinl, Electrochemical series and its applications. |
4 Electrochemical cells: Wemnst equation, caleulation of em.l of cell

{
Keywords/Tags: Elecivical transport, Conduction, DR theary, Transport
numihers, Nerst equation, Electrodes, Electrochemical series. | |
= Phase cquilibrium 12 |

|, Congept of pheses. Components and  degrecs  of freedom.
Thermedyramic derivation of Gibbs Phase Rule for reactive: snd .
nonreactive systems.

5




2. Clausius-Clapeyron equation and ils applications o Solid-Liguid, i
Liguid-Vapour and Solid-Vapour equilibein,

3. Phase dingram lor one component systems with epplications-Water and
Sulphur, Phase disgrams for systems of solid-liquid eauilitiria
invalving-Eutectic, Congruent and Incongruent melting points. Water
and Sulfur system, Ap-Pb and Mg.Zn system, NaCl-HaO system,

4. Binary solutions: Raoult’s Law, Ideal and Non-ideal ar Azealropic
mixtures, Immiscible liquids, Steam distillation.

Kepwords/Tags: Phase equillbrim,  Gibhy  Phase Rule,  Clausfus-
Clapepron equailon, Raoult's Law

Part C-Lenrnlng Resourees

_ Text Books, Reference Bonlks, Other resources

Suggested Readings:

Text Books:

Publisheors Year' 2019, I
2. Lee, 1.0, Concise Inorganic Chemistry, Wiley. 2008 Fifih-Editian
i - e - c" 3 :I' E t -
S Kalin, ]OC, Purt, BR., Sharma, LR Prinetples of Inorganic Chemistry, Vishal Publishing

Baryar, A. and Gowval, §., B.S¢ Chentistry Combined, (In Hindi) Krishoa Fducstional

Co, 2020,

« sodhi, G, 8., Textbook of Inorganie Chemistry ¥ iva Books Private Limited. New Delhi

2003,

3. Singh; I, Singh, . and Ansndavardhan, § A Logical Approach to Modern Inorganic |
Chemistry,-Anu Books, 2010,

6. Copalan, R., and Ramalingam, V., Concise Coordination Chemistry, Vikas Publishing

I

[2

13.

14

I,

CGurtu, Jo N, Gurtu AL, Advanced Physical Chemistry, Pragati Trakashan, Meerut, 2017,

- Levine; L. M., Physieal Chemistiy, 6th Ed, Megrew Hill Education; 2011,
e

Flouse Pvi. Lid., Wew Dethi, 2005, 1% adition.

Madan, R L, Chemistry for degree students, B.8e. 1l year, 8. Chand & Company Lid,,
Mew Dethi, 2011,

Prakash, 8, Tuli, G. D, Basu, S, K., and Madan, B, D, Advanced Inorganic Chemistry,
Vol. 11, 8. Chand & Company Ltd,, Mew Deili, 2007, 19" editian.

iialile, W, U, Tuli, G. D,, and Madan, . D, Selected Topies i Inorganic Chensiry, 5.
Chand & Company Lid., Dethi, 2014

. Parl, B, B, Pathanis, M-S, Sharme. L. B Principles of Physical Chemistry. Vishal

Publishing Ca. 2020,

Editlon: TV
Day, M.C. and Selbin, I., Theorelical Inorganic Chemistry, ACS Publications 1962,
Atking® Physical Cheinistry, 1ot Edition, Oxford University Press, 2014,

MeQuairie, A., Simown, J, D, Physical Chemistry: A Moleeular Approach, I1st Ed
University Science Books, Califomia (1997).
Books published by M.P. Hindi Granth Academy, Bhopal, !

Referonee Boolos:

L. Huheey, 1L.E, Keiter, E A, Keiter, R.L. & Medhi, O.IC, Inarganic Chemistry: Frincip
Structure and Reactivity, Pearson Education Indis; 2006,
2. Douglas, B.E,, MeDanicl, D.H. & Alexander, 1.1, Concepts-and Models in lnorganic

tesof |

. 4
?i = (;@L



T

: Chemistry, John Wiley & Sons, 1994, |
Barrow, G.M., Physical CE-.:nusu“.r Tatn McGraw-Hill, 2007,
4. Eg:llll-!;ﬁlul. G.L, Fischer, P.J,, end Tar, DA, Inorgenic Chemisiry, 5™ cdition, Pearson,
]
3. Wellet, M., Overton, T., Rourke, I. Armstron i 1
M., Ove F " g, Fi, Imorpanie Ch Ky 5
) 11:@-1mt:ﬂnnl Edition, Oxford, 2018, . R e
6. Glasstone, 5., Textbook of Physical Chemistry, Macmillan, 1951,

fasdi

2, Sugpestive digital platlorms wels links
(all URLs nceessed in April 2022)

1. httpsafwww.lkitunize.he! downloaid/repositorvTPDF themistry ol transition oleme

nrpadi

hitp e tsolin.mce, i ipchem/inanamifinorg NG ché.pif

o hupsiiins nnibasl leadminiprifichem/kag/Bakalariveh nosw/GEN INORE CHIL
M5l =

4. hitp:ffwww kavifa

L= I S
'

all.eonyTransitionMetals/Nabes/ Transition % 20Metal®a 2001 eniis

ryopdf
A, httpsiiiwww.ehem tamuedw/rgroup/mareettafehem T80 e L Fos T 0d=T<w i) ki
1. _i'l_ul'i.'.'."|'|-"|.'|-'H'l'.l]]]!..lf[!u:_'-ulIIi.I'.'|'!:l-:'|.||:|fﬂs_r'iuh_u"llniﬁl:'zEHE”_-E“H-“c|-['i_:| pdl

fo hftps:fusecs.encs.eoncordin.ea’~tmp/images/904 N ats Hijer! Phase guilibwia and 1
hermedy namiics,padl

3. h_!!_l;lz;;:-'-'i:-{'\'n.2|'|'||f.|.=|||I.l."::-HI=u'.'.'!.]‘.1-".1'..'I'iiII‘-'n-‘-l.'i\'.!LI_.'L‘-ﬂrl-ﬂ-IZIiEiIII:u::’ﬂI{_'_"HW|!-'.|!-i||||'|||_|||._'|_i||||-
to-salid-state-chemisiry-fall-201 (Wsvilabus/MIT2 091SCFO9 aln l0.n6 ;

i, hl[[.'-:-.:.--"1.-.--.1'1.1.-,|_'['rn'.-m.uLLL-u.iu-'-3:|11'|n-'363'5d~;Uti.pt!F .

T4, hd |]'-'.:."-'1"-'iHiE‘I_[I]|::JlIII'.|‘||'E."ill:ﬂm.fl'.-'t'll:ln"l"|1:’15l’.' Equililyrivmpd!

Fl. hitps:/wwawonou.ac.in/sites/defauliffiles/shi/BSCC H-20Lpdf

12, hitps:fdevwant.o gt/ 280 -mrm-ame

13, bitps:fiwww.bhartivadharoliarco mlsre-tamms- -3t}

14, hlps:/f'www.amaruiala.conteolumns/blog/chemistr vein-nncient=india=kiow- ||||||_!|_
chemist-nagarjuns-and-his-work-about-1ns- -catnalkar-aur-rasendramangel  pape I-:]

15, Mtp:/vaigvanik-harat.hloespol. uun."llﬂll.[lﬁs‘lpl-::-u,-nmr S628. !

Lo, htps:www.poerus. convehemistry-ancient-indin/

17, httpss/ihhavatdiscovery.org/india/mms FEerdpse.tab=0

18, https:hbwikipediporpiwiklerm fore s s

19, hntps:ihiwikipedinorgwikivmem R him

20, hemwww.minhindigranthacademyv,org/

E-Books

1, hetpeifucnlty washineton.edu/sdrobnyivS-sereen.pdf ,
2, httpsutiwwaw, fulviofrisone.com/nttnchmentsiarticle/ 403/ Chemical % 20T her duis Al e

5% 200 Me 20N aterials.pdf
3. hitpssiovevw 3 d.edui~powers/ame 20231 planckdoverd |

Sugpgested equivalent online vourses:
1. htinsiVonlinecourses.nplelacin/noc2] ey lipreview
1. https:fonlinecourses.swavam2.acin/eecZl mol6iproview
3. hitpsyiwww.classcenirak.com/conrse/phvsicalehemisiry-1456




4, hutpaywwwveelasscontral.comfeourse/collrsera-
i ment-and-application-3885
Itz classeentral. com/eourse/swavnm-thermodvoamics-13014
. il.llgi:."f’-ﬂﬂ‘r.EEI:H:.'nnlrnl,:nmh:gurgglll'mvjlg:lm—tnu:l:gll:.:—nl'—tllurgmﬂgn|.1|||I|3-§.-'|31H5

lteps: v, Elasscentral.comieourse/swavam-ndvanced-chemical-thermodyvnam]cs-

and-kinetics-17504

8. https:/fvwww.clusseentrol.comiconrse/siwavam-ndvaticed-thermodynanies-1 7507

9, hetps:sYwwwclasseeniralcomiconrselswavinn-chemical-principles<fi-11911

10. https:www elnsseenteab.comy/eonrse/swavam-coordination-chemistry-13964

11 https:{hwww.elnsseentralcomicoarc/swnvam-co=-nrdinatlon-chemistry-chemistry-ol-
transition-clements-196821

12, hitps:fiwww.clesseentral.eom/eourseswiyam-phase-cquilibrivm-thermodyviuiics-
14231

13, hittpssfsow.mit.edu/high-school/cheniigtry/exam-prip/renctions/renction-

ivpesfelectirochemical-cells-and-hnticrics
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Mnlm'u.?‘l.l!u' LEIEY
f ton (CCE) : 30 marles University Exam (LUE} 7 marks

L] '_|'||||'|||_||.E LAHT ||] l\.l'lLl'l.:-""-'l\. VAl
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1 | Course Code . S2-CHEMZP i
2 | Course Tille Netal Complex Preparation, Thermochemisiry & Phass
equilibrin experiments (papcr 1)

3 Course Type (Core |
Course/Electlve!Generie Core Course
Elective/Yocationalli...)

4 | Pro-requisite (if any) To study this course the sindents st huve had the subjedt

I Chemistry in 12th Class
{ or
i - =— Subject Chemistry in Conificats Conse aliB. e i
5 | Cowurse Learning ouleomes By the end of thiz course students will leam thi following |
| (CLO) aapects of luboratory sxercises of Chemisir :
. : I
o Preparation of tnorgame eompleres
o TTee of calorimeter for themmochemisiey cxporiicnie
& Deotermination of calhaipy ol vanous ysioms el :
| epciions !
' o Eaperiments on phase couilibrie .
| | o Coustraclion ol phosa dILErams
' + Study of resction equilibrium
; 1S = = = . = |
6 | Creodit Value 2 (Pirneticnl) |
=y | "IJG[ Miarks . W, Blarka: 104 0 _| Wi '_J'=',""'-”l'.'—'_'"|;_i'l':’.'-::.l-1..__'
' : Part B- Content of the Course
| Total No. of Practieal (in hours per week)s 02
| L-T-P: 0-0-2 (Total Hours 30) = -
| M. ol

A | Preparation of Inorganic Complexes: . |
T 1 1
s  Tetnammine copper (1) sulphate | ,
s Copper ([Hecetylocelonsts COmpHeEs I '
! o [ron (1IT) acetylacetonais
' s Teinamminecarbonatocobalt (111) niteaie | !
e Potnssium tri{oxaiato)fecrate(18) :
s Mickel(ID) dimethylglyoximate
- i
E | Thermochemistry | 24 |

(a) Determination ol heat eapacity of a ealorimeter Using following
gxperimenis-
(1) Change of enthnlpy data of 0 kKnown sysiem (method of back
ealculation of heat capacity of calorimeter from known enihalpy of
solution of sulphurieacid or enthalpy of neutralization))
(i} Feat ganed by cold watzr is equalto heat losl by not water
(b) Determination of enthalpy of following:
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o Meutralization of hydrochlorie achd with spdium, hydronide ' |

o Ionization of ethanoic acid.

o Hydmilen of salt. |
{¢) Determination of enthalpy (endathermic and exothermic] of nqucous
solution of salts (KMOs, WHC1).
{d) Determination of basicily of  diprotic acid by the thermoehemical
method - Caleulition of the eathalpy of neutealization of the fivst siep in
terms of the chonges of lempertures ohsarved 1n the graph of lempamiyre
versuetime for different additions of o base. -
| () Study of the solubility of benzoic neid in water and determination oF
enthalpy change (A,

‘ o Phnse Louilibria: b, TS -|
) Determination of critical solution temperaiure {CST), composition of
the phenpl- water system at CST and to gtudy the effect of impuritics |
of sodium chlaride and suceinic neid on it. i '
b} Coustruction af the phase diagrain using cooling curves or ignition |
mibe method '
i Simple euteclic and |
|, Congruently melting systemns. : '
&) Distibution of acetic! benzoie acld betwyeen waler and cyclonexine. | |

Hhrium of following resctions by tne disiribuiion

dy Bmdy bLinsequ

method;

Reference Bools:

E I Ly ;:?::_'u +17 (2q) =1 (ag)
i Cu™ (ag)+ nldH; — CufNHs RS i . [
I Purification/ separation of compounds by Fractional disiliations Steem t [
{ distillation __|_ |
| Any other experiment carried aut in the class, , |
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Tempetature, Fractional Distillation, Steamn Dighliation, .
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