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Chemistry / WII{FIIIIEI
Renclions, Reagents and Mechanism in Orgxnic Chemistry/
6rdfi6 r{{ra( ;t srftArqr{, orffio si ffiftrd
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I
?0 | J0 Rcgular Sr[denr.Z FrqF-o fl+apff
35
04 Theory

Coulse By the end of this couNe students lvill acquire the knowledge of following aspects of

helplul in

polymer.

l,errning chemistry:
oulcomes L Various organic reactions, reagents and their mechanisms which will be

understandinS organic synthesis.
2. Application of lhe reaclions in the various industries like pharmaceutical,

peslicides, textile. dyes etc.

J. lrnpofianl key reaclions used in lirther study and research work.
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Aliphatic Ntlcleoplilic Substilulions: lnlrodlrction, the SNl, Sr2 and SN i mechanislns. neiShboudng 

I
group paflicipalion. ellecr ofsubslrate. nucleophile. leaving group and reaction medium.

S.Ar

Aliphalic Electrophilic Substilulion: Elernenlary lrcalnent.
Aromnlic Nuclcophilic SIbstilntion: lhe S\Ar, S.l and Benzyne mechanisrns, ef]'ect olsubslrate.
nucleophile, leavinS group and rcaclion medium.
Aromrlic Electrophilic Substitution: Arenium ion mechanisem, odenlation/dircctive intlucrrce
(cleclronic explanation only) and reactivily, diazonium coupling, Vilsmeir reaction.
Keywords/Trgsr Nucleophilic Substitution, Dlectrophilic Substitution, Benz,yne, S\1, Sr i and

yr$\-llqn \rl+Irrqt\ -
cfrrdEd rTffiff qh'€nqr cR-.Iq. s.l. s"2 g.i sNi ffrqrBM, Frrc+ff mn. qr,ffi,
ftqtnr, qrffiS, furpnfio e)i ard w,g ra o tfilqt.rBq.r or qrrrd 

I

1fr$fro f&fr*ie yfteryc - qnFio qRqq

rryfnEo <tfirod$ nfr*qTrqr- s\Ar, s\r \q Aql{r h;qrBozfro sfi-oft ({lsie), {rftflie.
'i,prfui li ,ri "I. Co .Jlfi'fuql qft-trq ol yrn.t I

gqqBo fiWS ch-{erqr - Wft{{ rrl{r h;qftFl. sfiiftq{{Zdl}rc crrq ({Aqil{r
qrst qra) gq s'fttitqrptddr, srr$Fqq grrq, firrTtrR 3lFl1*-qr I

Addilion and Elinination Rerctionsi
Addilion Reaclion: Inlroduclion. reaclions involving addilipn of nucleophile. electrophile and free
radicals. rcgio-scleclivily and chemo-selectivitv, orientation and reaclivily, Markovnikov and Anti-
MarkovDikov's addilion.
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Eliminition Reactions: lntroduclion. El. E2 and EleB mechanisnrs, efi'ecl of sLrbst.ate. attacking
species. leaving group and reaclion nredium, orientation -Saytzetfand Hofmann rule.

Kevwords/Tags: Addition Reactions, Elimination Renctions, Saytzeff rule, Markovnikov
xrl(lili{)n, rr,aion-srlecliYil\, rh( lno-selc(li\ ih.
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d.rrno GrBft-qr - qftqq. rlffiS, aid+d$. \,.i gffi T n ol m,rrflo crFffi,
Sr-q+qkrf,dr (ffisn-ndfteftA) G {n irqflrrnf,r (ffi-RrAEetu'A). o'ftft-om vi
ofiIE arrft-a , cmtfiors gi qli qml'ffis d.r
ffi{ orftB'qr - qft{q. EI. E2 vq EIeB ff;qrfil}qj. ts,qlttx, qwq'rflt 15. ffitfio di
sra {T6 vq ei}f}fl cra6 or q,trs, G'filfrqm WF Ei EHc ftqq
€nft-S - rt'rrs6 orftArqr (. lfd)[{ qftfuqr (, @s ftqq. qroiflot tnrr, t, qqq16561

{fl q{lrflf(I I

Rcgent, C:ttrlysls and Relrrrrngements (Mechanislns and Applicalions)
Reagenls :rnd Crlalysts: Preparation properlies and applications of important reagenls and calalysts
in organics synthesis wilh mechanistic details: Cignard rcagenl. N-Bromo Succinimide ('l"lBS).

Diazonrelhane, Anhydrous Aluminium chloride (AlCl.) Sodamide (N"NHr). Ziegler-Nalta Calalysls.
Rearrangement (Reaclion, Mechrnism & Applicrlion): lnlroduction. Types of Rea rrange ments. to
Electron Detlcienl Carbon. (Pinacol-pinacolone, benzylic acid & wagner - Meerlvein),
Rean?ngement to Electron Deflcient Nitrogen (Hoilnann-Lossen-Curtius & Becknrann).

llearrangemenl to Electfon Defrcient Oxygen (Baeyer VilliSer & Dakin), Rearrangement to
Electron- Rich Carbon (wittig), Aromatic Rearrangement (Fries & Claisen).

irgs: I{eirrlirngenrtnl. llr Cnlnlysl, NBS, Sodnmi(lc, Gri rd.

cs
3rMq Vd g'd.6 -- ordF{6 ris}q'r n qgm €d{"i qffi G sM 6r ia.{r" {qqC,
for1d fr,qrftff 3tq 3Eqdq: FFJd 3rMr - T,r rlr rrftI]liql{s 0\BS), sTqrqifi?)i, Fdd
rqtfrqq rdt{l.s (Alcl.). {ls1rn{s o.i"NH,)., Grdr qldT sd.r r

$fu*qr€ (orfrfFqr. ffisIEft ga rrgr+q}' cFrdq, grffiqlfl d frfir! s4ftir qr +rtrr w
a+ft<m (ffio-ffir cil nfufir+ \ftre) sMr qr nrds{ qJ T{frlqrrr
(Elurir dsr oidqr oltr Aa-tr), ad-{ft {r rffiqr rr g{E-flr ( w-ffi,r{ G tfur),
rrrcrp rrTd fl{r q, [.8. trn (ftt) \.{iq." q.ldam tngr ,lt, ,rlTF) I

3rffi6. rda6. r+&r.q. +srqTas. fu.rnd t

Oxidalion & Reduction Renclions-
Oxidarion Rerctions: lntroducl;on. metal based and non-melal based oxidations. oxidalion of
alcohols to carbonyls (chfomiun, manganese and silver based regents), alkenes !o epoxides
(peroxideypemcids based, alkenes to diols onanganese and osmium based), Oppenauer oxidalion.
OxidBtion ofAmino groups to Nitro groups: Oxidalion by alkaline KMnoa oxidation ofaliphalic
and aromatic amines by peracids, oxidation ofprinrary and secondary amines to hydroxyl amine by
hydroSen peroxide.
Ileduction Renctions: lntfodLrction, Reduction ofcarbon-carbon multiple bonds, carbonyl groups and

nitro compounds: catalytic hydrogenation: helerogeneous (Palladium carbon & Raney Nickel),
hornogeneous (Wilkinson's catalys0.
I'lvdride Trnnsfer Reagentr Sodium borohydride and Lilhium aluminium hydride, Metal base

reducrions: Birch reduction. Clemnrensen Reduction.
Red clion of Nitro compounds by calalytic hydrogenalion and nretals (with mechanism).
Kcy$ords/l ags: Oxidslion, Reduction, Hydrogenation, Wilkinson's cntalyst, Metal bAsed

reduclion.
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Tq
orfn s{d or ql5d sTd q cffifisr - e{ro-q KMno,aRT 3i'flfroaor, w3rq rr{r tfti$efi
\q yti'l?r6 3,frr or cffif,r"r, fla€rq{ inffil{s Er{r clerfto G Efiro s,ftr 6r
EEIifud 3{Ir d 3fi',flicrq
3lqff{ 3rftffi - cR4q, odr-sr{-q *gou , oretF-a ead <a mei dfto ot sqqqr.
sdrdq Eraffiri"r' ii)twi.ff (idF€qq-ordn \ri tA ftrd), lrqFff (fiPe-{rn r&.6) I

6r5FEs Rrqid{"r orFm{-fi - mBaq d"t-dT{Srfs \ai fafuqq WFiftqq 6rqgras, qg 3rarR-d
.rrqrl rd e[[+c". qae{r rrr{rtr I

vdro erlffior" gs .n$it El{r nl{i dfmi df srrfli I

- m6{o1, 3rqq{r, 6r{FlGrfi-61ar. liftorc rd{6, 3mrfta Slqqqr I

trir5 I'hotoclemical and Pericyclic Reactions-
Pholochemical rerctionsi lntroduction to photochemistry. electronic excitations. Jablonski di;
Nonish lypc Iand llreaclions and cistrans isonrerization.
PericyclicRelctions:lntroduclionolpcricyclicrcaclionandlheirclassil'ication(Eleclrocyclic.
Sigmatropic rean'angement and clcloaddilions) 2+2 and.l+2 cycloaddition. claisen and Cope

Keyrvords/Tagsi Photochen]istry, Pericyclic Reactions, Norrish reactioIs, Cyclo:rddition
reaction.
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15. Books published by M.P. Hindi Cranth Academy, Bhopal.
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l. NPTEL. Mechanisms in Organic Chemislry, ProU Nandita, Madhavan IIT Bombay.
(hllnsr/nolcl.ac.in/courscs/10.1/l0l/101 101 I I 5/)

l. NPTEL. Regents in Organic Synlhesis. Prcl. Subhas Chandra pan, llTCuwahati.
(hllpsr/nplel.ac.in/courses/l 04/l 03/l 04 I 04 I I 1/)

3. NPTEL, Pericyclic Reactions and Organic photochemisry, prof. S. Sankaramman, IIT Madras.
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4. hllps:/Avww.mphindi$anlhacadenv.ol1r/

Scheme ofMarls:
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Mnxinlum MArks:100
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Itrlernal Assessmenl
: ('onrinuous

Elaluarion (a'CE)i
J0lVflrks

There shall be 4 class rens of l0 marks each. ou1 of which the 3
best scores are lo be lalen inro accolnr

l0+10+10=.llt

AssessDeni: Term
[nrl uxa r (Theory)
10
(Iirre : 03:00 Hl1s.

Seclion (A) l0 Marks
(a) objective quesrions - 5

(b) Very Shon Answer type question - 5 (word limn 50 words)
Section (B) 24 Marks:
Short Answers Type Questions I question from each unil (word
limit 250 words) 4 to be atlempred out of7 given quesrions
Seclion (C) 16 Marks:
Long answer lype queslions (word limil 500 words) 4 ro be
altenrpted our of7 Siverr queslions

l0 qucslion 0l ill:rrks cn(t - l0

4 question 06 mrrk ench - 2,1

4 questions 09 marks each ' 36
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Learning
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By the end ofthis course studenls will acquire the knowledge offollowing practical aspects of
chemistry:
l. To perfonn vArious reactions, which will be helpful in understanding organic synlhesis.
2. To use reagents lo performs organic reactions.
3. To perforD rearrangement reactions.
4. To prepare various organic compounds.
5. To use chromato8raphic lechnique to monitor organic reactions.
6. Application of the rcactions in the industries e.g., pharmaceutical, polymcr, pesticides,

lextile, dyes. etc. irrdustries.
7. These experimenis will also be useful in further study and research work.

Qualitalive AnAlysis
Separation of binary organic mixture (by solvenl and chemical separation methods), systematic
identificalioI of separaled organic compounds and preparation oftheir derivatives.

r(l\: Ouxlilxli\ e ,\oil :!!1!11!! lltl|t.) ( )rsrnit nri\trro. nir l)crir rl ir e.
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Bsrfl odF-6 fiau or lerra,w (fudtqo 3i{ {rliq[:r6 larfixsrqtfui d qqRpro qrqrc \'q ffid qfl=r d, ldlirr I

liffii ss) yro odFro

ligdc"r, Eoifr ordfto fiqq. ordfto
Organic Renctions nnd ReAgenls:
Oxidation Reactions: Synthesis. rnonitoring ofthe reaction using TLC, purification ofproduct and

determinalion of melting point.
i. Oxidalion olbenzaldehyde to benzoic acid by potassium permanBanate.

ii. Oxidatioo of cyclohexanone 1o adipic acid by nilfic acid.
Reduction Reaction: Synthesis, monitoring of the rcaction using TLC, purification of product and

delennination of nrelting point.
i. Reduction on benzophenone to benzhydrol by sodirm borchydride.
ii. Reduction olacetophenone !o eihyl benzere (Wolff-Kishner reduction)

Photochemical and Pericyclic reactions:

l'rrrl - l|

SD\*u. 
*,*

i. (4+2) Cycloaddition reaction ofanlhmcene and maleic anhydride (Diels-Alder reaction)
ii. Photochemicrl synlhesis ofbcnzpinacol from
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Renrrangemenl Reactions:
i. Pinacole-pinacolone RealTangemenl (benzopinacol r benzpinacolone)
ii. Benzil benzylic acid Rearmngement.
Kevwords/lags: Oxidation, Rcduclion, Rearrangement, TLC, Cycloaddition, Photochemical
Il.rction- I'rric\ tlir lttlrt{ion.
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or{fto otftM G clFtotro -
sfiffiorq 3TFIfu'qIc - {r{dsq. qfl.ii q{d q"lAltfq,1

3rqffr 3rftfu - {i{ds"r, qf,fi q{f, q.f-df.i 6r sqdf,r o{d s$lfuqr or qTffelor, ssr<
6r Ylfufiqor \rs rr+qio 4T fiqf{ur r

i treqq +t Erssr{s arqr ii$q;tii ,rr Wa ii slcffr r

2. (fodlffirr or qfu{ ihff.r ii 3rq.lTr (gi{F-ft5;R 3,Iqff{) I

16l{r qrsqftfi G cR.{,'tq 3ffi-
r. (q'Rfrr cs rH$o r'ororfsrgg d rrq}qrsq 1a + 2) s'ft|fi-qr (Str-\.dt 3lftfusr)
z i"j\,rftit'r ii ir" Drro,,)"r ar ltoryr qrr{qfi+ {i{dsq I

gqftiqm orB1rfi1nC -r iMro-ffi1 s'{trqrn (tr'frEro}a - ffinz itua i1ituo tafrs y<tr+m r

{I{flfs - effirr"r, er"rqrc, Cqff-qrs, ffi, Tmffir, n-6IYr qrsqft-o 3lftBtqrq, cffiq
erftMr
Two step Organic Preparalions, purificrlion of product and determination of melling point.
i. Acelanilide - pam brcmo acelanilide + para-bromo aniline.
ii. ncelanilide + para nilro acetanilide + pam-nilfoaniline.

\/ l x!s: ()rsxni( rntior. .\celxnili(le, Ilronrinrti{)n Nilrxtio
-\tfll< 6l

gkfl,r c{ rr {i6 oT Bqk'r I

cRreFdrrs - ,hr-rH (RdF-rdrfs --' i-{T dltr (ffi{ t

vRrafidras - Sir-rr{d qRreGar{s -+ q{r ael \ffi{ I

@tdP{o ft{{r, \RrJlii{t{s, a}.fr$owt, {r{tovt, ck1 slrltrc=I
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