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Subject: Chemistry
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Course Code

S2-CHEMIT __ ®.

2 | Course Title

Reactions, Reagents and Mcchanism’@j{i‘;@?gé’nlc
Chemistry (Paper 1)i™, ?"

3 | Course Type (Core

Course/Elective/Gen
eric %"
El;active/V ocational/. <{

Core Course

@‘w@

4 re-requisite (if any)

To study this course the $tudenf®must have had the subject

Chemistry in 12{&2}
or
Subject Chemisﬁr@in Certificate Course of B. Sc.

5 Course Learning
outcomes (CLO)

By the, end Yof&iliis, course students will acquire the
O L4 A
knowledge0t following aspects of chemistry:
e 3Varioys organic reactions, reagents and their
e,phéni'sms, which will be helpful in understanding

. Organic synthesis.
% Application of the reactions in the various industries
§\ like pharmaceutical, polymer, pesticides, textile,

Aliphatic Nucle
Si mechanisms,
nucleophile,
Aliphatic Electr0

atic
A0 effect

mechanisms,

; dyes etc.
N o Important key reactions used in further study and
® RN research work.
6 | Credit Valuexs 4 '
7 Total’%ﬁ Max. Marks: 100 Min. Passing Marks:33
£ 30 CCE +70 UE’
e o e | X%KBKCE&%O Th CREONTS 6 e RN
T6 tglN: 0 Rtures-Tutorials-Practical (in hours per weelk): 02
L-T3R: 2-0-0 (Total Hours 60) T —
Unit Lectures
12
Unit 1

Substitution reactions

ophili
neighbouring group

Jeaving group
philic

Nucleophilic Su

<P

¢ Substitution: Introduction, the Sn1, Sn2 and
participation, effect of substrate,

up and reaction medium,

Substitution: Elementary treatment.
pstitution: the SNAr, Syl and Benzyne |
leophile, leaving group and | ~

@\

of substrate, nuc



reaction medium.
Aromatic Electrophilic Substitutlon: Arenium ion mechanism,

orientation/directive influence (clectronic oxplanation only) and
reactivity, dinzonium coupling, Vilsmeir reaction.

Keywords/Tags: Nucleophilic Substitution, Electrophilic Substitution,
Benzyne, Syl, Sn2, Sni, SyAr.

Unit 2

Addition and Elimination Reactions

Addition: Reactions: Introduction, reactions involving addition of
nucleophile, electrophile and free radicals, regio-selectivity and
chemo-selectivity, orientation and reactivity, Markovnikov and Antm
Markovnikov’s addition. o\’ \
Elimination Reactions: Introduction, E1, E2 and ElcB mechamsms*
effect of substrate, attacking species, leaving group and tnon:
medium, orientation- Saytzeff and Hofimann rule. Mu
Keywords/Tags: Addition Reactions, Elimination, Reac{ ogsiSaytzeff
rule, Markonikov addition, regio-selectivity, chel -selectl\zity

12

Unit 3:

Reagents, __Catalysts ' and Rearrnngementg \?Vih: chanisms and

Applications) ' : A

Reagents and Catalysts: Preparatlo o emes and applications of
important reagents and catalysts ‘i%?n ynthc51s with mechanistic
details: Grignard reagent, bro g"succi 1de (NBS), diazomethane,
anhydrous aluminium chlo N \Ql?), sodamide (NaNH;), Ziegler-
Natta catalyst.

Rearrangements eactj‘gll Mechanism &  Applications):
Introduction, Types Qﬁcﬁl;%amngements, Rearrangement to Electron

S

Deficient Carbon Pipacol-pinacolone, benzilic acid & Wagner-

Meerwein), R, ran ement to Electron Deficient Nitrogen (Hofmann-

Beckmann), Rearrangement to Electron Deficient

Lossc:n-().l.kla
Oxyg yer-Vxlhger & Dakin), Rearrangement to Electron-Rich
Carqb (g&httlg) Aromatic Rearrangements (Fries & Claisen).

I%?ywords/Tags. Rearrangement, Reagent, catalyst, NBS, sodamide,
Grighard.

12

©F v
Oxidation & Reduction Reactions

Oxidation Reactions: Introduction, metal based and non-metal based
oxidations, oxidation of alcohols to carbonyls (chromium, manganese,
and silver based reagents), alkenes to epoxides (peroxides / peracids
based, alkenes to diols (manganese and osmium based), alkenes to
carbonyls with bond cleavage (manganese and Jead based), Oppenauer
oxidation.

Oxidation of amino groups to nitro groups: oxidation by alkaline
KmnO,, oxidation of aliphatic and aromatic amines by pcraclds,

12

oxidation of primary and secondary amines to hydroxyl amine by
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hydrogen peroxide.

Reduction Reactlons:

Introduction, Reduction of carbon-carbon multiple bonds, carbonyl
groups and nitro compounds: catalytic hydrogenation: heterogeneous
(Palladium-carbon & Raney Nickel), homogeneous (Wilkinson’s
catalyst)

Hydride transfer reagents: Sodium borohydride and Lithium
aluminjum hydride, Metal based reductions: Birch reduction,
Clemmensen Reduction,

Reduction of nitro compounds by catalytic hydrogenation and metals
(with mechanism).

Keywords/Tags: Oxidation, Reduction, hydrogenatzon, Wzlkmsang 'f\\}-;_, ?
catalyst, Metal-based reduction.

Unit 5: "\\\ﬁ“‘ 7
Photochemiecal and Pericyclic reactions ‘

Photochemical reactions: Introduction to photochemls \Q\e}éectromc
excitations, Jablonski diagram, Norrish type I an 11 reabtlc)ns and cis-
trans isomerization,

Pericyclic reactions: Introduction of pencychc reactlon and their
classification  (Electrocyclic, Slgmatro i%’ rearrangement and
cycloadditions), 2+2 and 4+2 cycloadd1 on, Claisen and Cope
rearrangement,

Keywords/Tags: Photochemzsny \{é@cﬁc Reactions, Norrish
reactions, Cycloaddition reactxoné\
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' Text Books, s, Reéfertnee Books, Other resources

Suggested Readings: @\9
1. Clayden, J., Greeves, Nwand Warren, S., “Organic Chemistry”, Oxford University Press,

India, 2012, SecondgE dlt‘plg
2, March, J. and SmithhM&B., “Advanced Organic Chemistry” John Wiley and Sons

(Asia), Singa Note, 2g06 Sixth Edition.
3, Bruckner, %Orgamc Mechanisms: Reactions, Stereochemistry and Synthesis”,
Springer, ‘.B }:2010 '
4, Kals1 *P @rgamc Reactions and Their Mechanisms”, New Age Science, London,

Edmon
@% 4Organic Chemistry Vol. 1”, Pearson Education India, 2002, Sixth Edition.
dy,B P Ellerd, M. G. and Favaloro Jr., F. G., “Name Reactions and Reagents in
Or anic Synthcsxs” John Wiley & Sons, New Jersey, 2005, Second Edition.
7, Li, J. J., “Name Reactions: A Collection of Detailed Mechanisms and Synthetic
Apphcatlons" Springer International Publishing Switzerland, 2014, Fifth Edition,
8, Homback, J. M. “Organic Chemistry” Thomson Learning, Singapore, 2006, Second

Edition,
9. Ahluwalia, V. K. and Parashar R. K., “Organic Reaction Mechanisms”, Narosa

Publication, India, 2010, Fourth Edmon
10, Goswami, C., “Snatkottar Prakash Rasayan evm Thos Avastha Rasayan”, Hindi Granth

Academy, Bhopal, Madhya Pradesh, 2019,
|11, Sharma, K., “Organic Reaction Mechanism”, Pragati Prakashan, Meerut 2015, Second
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12. Singh, J. and Singh, 7., “ph :
) . » J.» Ihotochemistry and Pericyclic Reactions® )
Science, UK 2012, Third Editiop, ns’, New Academic

13. Wal'dle, B., “Princ; o . .
3000 » trinciples and Applications of Photochemistry”, John Wiley & Sons, UK,

14. Dhj Ly i icvel
?hlnda,.B., Essentials of Pericyclic and Photochemical Reactions”, Springer
s Bntematlonql Publishing Switzerland, 2017.
» Books published by M.P. Hindi Granth Academy, Bhopal

?ugﬁ;stive digital platforms wel links:

. TE}/., Mechm}lsms in Organic Chemistry, Prof, Nandita Madhavan, IIT Bombg;;f

2, \Spsilptel.ac.in/courses/104/101/104101 115/ A\

. " Reagen_ts In Organic Synthesis, Prof, Subhas Chandra Pan, IIT'Gﬁ{W;hati%'
S://nptel.ac.in/courses/104/103/104103111)) F

3. II\\I/IPT‘IEL, Pericyclic reactions and Organic photochemistry, Prof, S. Sfa“nk[air;{a‘“r‘;l’nan, T
s, (Wttpsi//nptel.ac incourses/104/106/104106077/) », Q’%ﬁw ’
3

4. http://www.m hindi thacademy.org/ . i Ny, A
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Continuous Comprehensive Evaluation (CGE) : 30 marks University Exam (UE) 70 marks
Internal Assessment : 7;1?@121‘53 Test Assignment/Presentation

A ).
Continuous Comprehensiye (/ 2 »

%, oy
Evaluation (CCE): 30,8, %~ Total 30
R = N -
External Assessimentt s ° Section(A) : Objective Type Questions
6’3};% Section (B) : Short Questions Total 70

Univcrsity’, gi‘cqz‘n{“sﬁection: 70

Tinte;; 6315(;’ff'/g;urs Section (C) : Long Questions
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WRTw, S (Nucleophilic Substitution, Elecrrophilic
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Clayden, J., Greeves, N. and Warren, S,, “Organic Chemistry”, Qxford University Press,
Indie, 2012, Second Edition.

March, J. and Smith, M. B., “Advanced Organic Chemistry” John Wiley and Sons
(Asiz), Singapare, 2006, Sixth Edition,
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2010, Third Edition.

Finar, I L., “Organic Chemistry Vol. 1", Pearson Education Indin, 2002, Sixth Editign.
Mundy, B. P., Ellerd, M. G. and Favaloro Jr, I, G,, “Name Reactions and Reagents in
Organic Synthesis", John Wiley & Sons, New Jersey, 2005, Second Edition.

Li, J. J., “Name Reactions: A Collection of Detailed Mechanisms and Synthetic

Applications”, Springer International Publishing Switzerland, 2014, Fifth Edition,
8

+ Homback, J. M., “Organic Chemistry” Thomson Learning, Singapore, 2006, Sccond
Edition.
9.

& £n

Ahluwalig, V. K. and Parashar R. K., “Organic Reaction Mechanisms”, Narosa
Publication, India, 2010, Fourth Edition.

10. =T &f, MR ST T T B ararear T, fedt e et v, wer
R, 2019) | L

11. Sharma, K., “Organic Reaction Mechanism”, Pragati Prakashan, Meerut,’2015, Second
Edition. \ ' LA

12. Singh, J. and Singh, J., “Photochemis
Science, UK, 2012, Third Edition.
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13. Wardle, B., “Principles and Applications of Photochemisﬁy”,:‘;{ghg\'\)%ﬂey & Sons, UK,
2009. PR

o
8

try and Pericyclic Reactions”, New Academic

b
=7

14. Dhinda, B., “Essentials of Pericyclic and Photochemice
International Publishing Switzerland, 2017,

&
. NN
15. WEY W Y oy srree, Wiy Ry e ¥ W TR TR qesh
- ‘\'b“‘b‘

!

AR R wewht i R N\ ,\

1. NPTEL, Mechanisms in Organic Ger%&y?Eféﬂ Nandita Madhavan, IIT Bombay.

(https://nptel.ac.in/courses/1044101/104 1011 15/)

2. NPTEL, Reagents in Organicﬂ§f¥i§hesi§; Prof. Subhas Chandra Pan, IIT Guwahati.
(https://nptel.ac.in/courses/104/103/1.04103111/)

3. NPTEL, Pericyclic reacﬁ;o:qs and:@rganic photochemistry,
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Syllabus of Practical Paper
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| Class: B.Sc.

ARAIA Tntroduction - 1.

| Year: second [ Sesslon: 2022-2023

Subject: Chemistry

1 | Course Code S2-CHEM1P
2 | Course Title Organic Qualitative Analysls, reactions and synthcsns D
(Paper 1)
3 Course Type (Core
Course/Elective/Generic Core Course 3)
Elcctive/Vocational/.....) ' o .
4 | Pre-requisite (if any) To study this course the students; must have had the subject 9
Chemistry in 12" Class
or b
Subject Chermstry in Certlﬁcate Course of B. Sc. >
5 | Course Learning outcomes By the end of this course students will acquire the | 4
(CLO) knowledge of followmg practical aspects of chemistry:
e To perform ‘various reactions, which will be helpful in >
understaﬁ'dmg organic synthesis. )
To @e reagents to perform organic reactions.
‘0_ To perform rearrangement reactions. ?
& | o ““To’ prepare various organic compounds. D
,L“ "\o To use chromatographic technique to monitor organic
. i |~ reactions. )
2“ “(“s  Applications of the reactions in the industries, e.g., 2
,"“‘w pharmaceutical, polymer, pesticides, textile, dyes, etc.
e T industries. 3
: - o These experiments will also be useful in further study l >
- and research work. '
6 | Credit Value, . 02 D
7 Total M'ITICS Z Max. Marks: 1100 | Min, Passing Marks:33 |
NS o “iPartiBs Content 0fithe Course o o
Total No.. oerectures-Tutornls—Practlcal (in hours per week): 04 )
L-T-P 30-0-30 (Total Hours)
Practical No. of Lectures 2
Part -A alitative Analysis 20 7y
/gel;)aratxon of binary organic mixture (by solvent and |
e chemical scparatxon methods), systematic identification of D
separated organic compounds and preparation of their !)
derivatives. l '
Keywon ds/Tags: Quahtatlvc Analysis, Separation, binary &)
organic mixture, organic derivative, |,3
2
J
J



Part-B Organic Reactlons and Reagents: 2

Oxidation Reactions: Synthesis, monitoring of the reaction

— 'u/smg TLC, purification of product and determination of

melting point.

(i) Oxidation of benzaldehyde to benzoic ucid by
potassium permanganate,
(i) Oxidation of cyclohexanone to adipic acid by nitric

acid.

Reduction Reactions: Synthesns monitoring of the reaction

using TLC, purification of product and determination of

melting point, ,
(i) Reduction of benzophenone to benzhydrol by sodium | -
orohydride. '
N Reduction of acetophenone to ethyl benzene (W olff-
Kishner reduction). o
Photochemical and Pericyclic reactions: 4 "7:“;«.‘ !

(i) (4+2) Cycloaddition reaction of anthraccne«and
maleic anhydride (Diels-Alder 1eacl10n) eS ",_\\ '
(ii) Photochemical synthesis of bcnzpmacol from

benzophenone. Sr Moy

Rear ngement Reactions: &
Pinacol-pinacolone Rearrangiment (banOpmacol —
benzpinacolone). \;(\x o d

(ii) Benzil-benzilic acid ReaRangement
Keywords/Tags: Oxldatlo\g‘&e iction, Rearrangement,
TLE, CycIoadd1tlon‘*Photochemlcal Reaction, Pericyclic
Reaction. e eV

Part-C Two Step Org%gl‘g‘m eparations, purification of 20

product and determinahon of melting point.

/l) Acetanl ide —vpara-brorno acetanilide — para-
br om‘\amlme

~J A1) Acetamllde — para-nitro acetanilide — para-

f’*‘mtwﬁmlme )

% Keywox ds/T ags: Organic preparation, Acetanilide,

gf' {\Bfomination, Nitration, Hydrolysis.

o

1. Tatchell A. R., Furnis B.S., Hannaford A.J., Smith P.W.G., “Vogel's Textbook of Practical
Organic Chemistry”, Pearson Education, Indla, 2003, Flfth Edition.

2. Ahluwalia V. K., Dhingra 8., “Comprehensive Practical Organic Chemistry: Qualitative
Analysis”, Universities Press, India, 2000.

Education, India, 2010, Second Edition,

Pearson Educatlon India, 2010, Second Edition.
5. Books published by M.P. Hindi Granth Academy, Bhopal

| Suggestive digital platforms web links:

£, '\» hd
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s ‘9, = Text Books, Reference Books, Other resources
ety .;’?J
e
Suggested Readings.

3. Vogel A. 1., “Elementary Practical Organic Chemistry: Small Scale Preparations Part 1", Pearson

4. Vogel A. I, “Elementary Practical Organic Chemistry: Qualitative Oxgamc Analysis Part 2",
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1. Organio Chemistry Virtual Lab

2. hatos/Zwwwamphing

(httesidfvinb.amuitaedu/indox,php2sube2&breh=191)

Suggested equivalent onlino coursos:

Ly VORI PartDSAssessmentind Byaluntion & . .
Suggested Continuous Evaluation M ethods:
Internal Assessment Marks Extornal Assessment Mauks
Class Interaction /Quiz Viva Voce on Practical 3
Attendance Practical Record File
Assignments (Clmrtsl Model Table \vpr}s / Experiments
Seminar / Rural Service/ ot U
Technology Dissemination/ RN N,
Report of Excursion/ Lab Visits/ N R
, islt) . N\ \\\ \Q»,s--\)
Survey / Industrial vis ¢ . \\ O N
TOTAL 3:({= {“'\.'u. ' 70
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