CHAPTER 2

Stereochemistry
¢ Chirality

All the crystals or molecular geometries that cannot be superimposed on their mirror images have a
special property to rotate the plane of polarized light when passed through them; such compounds are called

as chiral compounds and the property is called as chirality or optical activity.

In 1811, a French physicist named Francois Jean Dominique Arago observed the rotation of the
orientation of linearly polarized light when it is passed through quartz. A French physicist, Jean Baptiste Biot,
also observed the rotation of the plane of polarized light in 1815 with some liquids and vapors of organic
compounds like turpentine. After that, an English astronomer, Sir John F. W. Herschel, found in 1820 that all
the different individual quartz crystals were actually the mirror images of each other, and rotated the plane of
polarized light by equal magnitude but the directions of rotation were opposite. The crystal that rotates the
plane of polarized light towards the right is called dextrorotatory, while the mirror image will rotate to left
imparting a label of levorotatory. Now since all the crystals that were capable of rotating the plane of polarized
light could not be superimposed on their mirror image crystals by any mean, the term ‘chiral’ (derived from
Greek word, cheir = hand) become extremely popular to define such crystals as our hands also the non-
superimposable mirror images of each other.

» Experimental Measurement of Chirality or Optical Activity

Optical activity or chirality is measured by an instrument called the ‘polarimeter’. The basic
experimental setup to measure the magnitude of optical activity is shown below.

Unpolarized Polarizer ~ Polarized Analyzer
light light

Chiral

Unpolarized Polarizer Polarized
sample

light light

Analyzer

Figure 1. Schematic diagram of a polarimeter to measure chirality.
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The angle through which the plane of polarized light gets rotated by the chiral molecules is symbolized by a

and can be formulated as given below.
a=[a]}.l.c (1)

Where / is the path length of the sample in cm whereas ¢ represents the concentration of the sample in g/ml.
The symbol represents the specific angle of rotation[a]g at temperature T and wavelength A. It is also worthy
to note that the observed angle of rotation also depends upon the nature of the solvent. Furthermore, the
wavelength of the radiation used and the temperature of the system should be kept constant throughout the
experiment. In order to determine the specific angle of rotation, use path length and concentration unity in the
rearranged form of equation (1), i.e.,

= @
T o g 3)
lala = 1iem XA/ g/ml
or
[ali=a “)

Therefore, the specific angle of rotation of any chiral molecule may simply be defined as the observed angle
of rotation when the solution of the same compound with unit concentration and unit path length is placed in
the path of polarized light.

» Conditions for Chirality

In order to be optically active, any.one of the following conditions can be used to define the chirality

of'a molecule to somewhat less or more strictly.

Condition 1: Since All the crystals or molecular geometries that are capable of rotating the plane of polarized
light could not be superimposed on their mirror images, the primary condition for a molecule to be optically

active or chiral can be summarized as follows.

If a molecular geometry wants to be optically active, it must not be superimposable on its mirror

image.
Mirror Mirror
cl : cl
Br“‘y\ i )V” Br
H | H
F : F
Non-superimoposable mirror images Non-superimoposable mirror images

This condition defines chirality in an absolute sense and will be chiral if it is satisfied.
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Condition 2: Now although the first condition is successful in defining chirality, its application is quite
difficult. This is because it is very difficult to imagine the mirror image of the molecular geometry in three
dimensions (especially complex molecules), and then the confirmation of their superimposition is even more
difficult to tackle for human imagination. Therefore, an alternate route is necessary to check the first condition.
This problem can be solved by the fact that any molecular geometry lacking plane of symmetry cannot be
superimposed on its mirror image; and therefore, the problem of ‘visualizing the mirror image and its
subsequent superimposition’ is reduced to finding the plane of symmetry only. If a plane of symmetry is
present, the molecule would be superimposable of its mirror image, and hence, will be achiral. Conversely, if
a plane of symmetry is absent, the molecule would not be superimposable of its mirror image, and hence, will

be chiral. Hence, this condition of chirality can be summarized as follows;

If a crystal molecular geometry wants to be optically active (or chiral), there should be no plane of

symmetry.

No plane of
symmetry present
(above'ClLbelow H)

H

This condition defines chirality in part because there are molecules that don’t have any plane of symmetry but

still inactive.

Condition 3: Since there are molecules that don’t have any plane of symmetry but still inactive, a more
inclusive approach is needed to confirm the optical activity with ever treating mirror images. This problem can
be solved by the fact that any molecular geometry lacking secondary symmetry elements (plane of symmetry,
inversion center, and alternating axis of symmetry)-canmever be superimposed on its mirror image; and

therefore, will be achiral. Hence, this condition of chirality can be summarized as follows;

If a crystal molecular geometry wants to be optically active (or chiral), there should secondary

symmetry elements i.e., plane of symmetry (o), center of symmetry (i), and alternating axis of symmetry (S,).

Cl
.ull[[,l Br
H
F
No plane of symmetry present No secondary symmetry element (o, i, S,) present;
yet achiral due to inversion (i.e. i or S,) and therefore, chiral in nature.

This condition defines chirality in an absolute sense and will be chiral if it is satisfied.
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» Types of Chirality

Depending upon the geometrical profile of molecular species, chiral compounds or chirality can

primarily be divided into four categories as given below.

1. Chirality arising from a center (chiral center): This type of chirality arises when all the four groups
around tetrahedrally coordinated carbon atom become different. In other words, an organic molecule can no
longer be superimposed on its mirror image if it has a center with all different groups.

H H H
H;C Br Et OH Et Br
Cl Me Cl
1-bromo-1-chloroethane butan-2-ol [ -bromo-1-chloropropane

Some of the most simple examples of organic molecules with this type of chirality are CH3-CHCIBr, butan-2-
ol, and 1-bromo-1-chloropropane.

2. Chirality arising from an axis (chiral axis): This'type of chirality-arises when a tetrahedrally coordinated
prochiral molecule becomes-chiral-by extending-the-center-along-an-axis:-In-otherwords, a prochiral molecule
can no longer be superimposed on its mitror image if its center has been extended to a line with same groups
at different ends.

CHY

l§ I/’//: / -

"(—: — C — (:

< X,

H,C g

(R)-penta-2,3-diene

Me

2,2'-dimethyl-1,1'-biphenyl

Some of the most simple examples of organic molecules with this type of chirality are penta-2,3-diene and
2,2'-dimethyl-1,1'-biphenyl (a biphenyl derivative).
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3. Chirality arising from a plane (chiral plane): This type of chirality arises when relacing a group in a plane
makes the molecule chiral. In other words, an organic molecule can no longer be superimposed on its mirror

image if the replacement of a particular group induces chirality.

Br

(H,O)s

13-bromo-1,10-dioxa[8]paracyeélophane

Some of the most simple examples of organic molecules with this.type of chirality are ansa compounds like
13-bromo-1,10-dioxa[ 8 |paracyclophane.

4. Chirality arising from a spiral (helical chirality): This type of chirality arises when the molecule has a
helical structure. In other words, an organic molecule can no longer'be superimposed on its mirror image if its

geometry resembles a helix.

1-ethyl-12-methylbenzo[c]phenanthrene

Some of the most simple examples of organic molecules with this type of chirality are helical compounds like

1-ethyl-12-methylbenzo[c]phenanthrene.

DALAL

Buy the complete book with TOC navigation, :
high resolution images and Copyright © Mandeep Dalal INSTITUTE

no watermark.



https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/

LEGAL NOTICE
This document is an excerpt from the book entitled “A
Textbook of Organic Chemistry - Volume 1 by
Mandeep Dalal”, and is the intellectual property of the
Author/Publisher. The content of this document is
protected by international copyright law and is valid
only for the personal preview of the user who has
originally downloaded it from the publisher’s website
(www.dalalinstitute.com). Any act of copying (including
plagiarizing its language) or sharing this document will
result in severe civil and criminal prosecution to the
maximum extent possible under law.

————

DA LﬁL IN _‘i'f_.TITUTE
(lnfo@dalalmstltute com, +91-9802825820)
w“w dalalinstitute. com

\ N snﬂ 2012, s /

G ”fé’ 7 O %\\\“\

\

This is a low resolution version only for preview purpose. If you
want to read the full book, please consider buying.

Buy the complete book with TOC navigation, high resolution
images and no watermark.


https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/

DALAL
INSTITUTE Follow us: 2 Q@ @ O ©
Home Classes Books Videos Location ContactUs AboutUs Blog Forums Q
Home
CLASSES BOOKS VIDEOS

CSIR UGC - NET JRF, lIT-GATE, M.5c
Entrance, lIT-JAM, IIT-JEE, NEET, 11th
and 12th

Want to study chemistry for CSIR UGC - NET
JRF + [IT-GATE; [IT-JAM + M.5c Entrance; IIT-JEE
+ NEET + 11th +12th; and all other
postgraduate, undergraduate & senior-
secondary level examinations where chemistry
Is a paper?

READ MORE

Postgraduate Level
CSIR UGC - NET JRF
& IIT-GATE

First Chemistry Batch
(1st January — 31st May)

Second Chemistry Batch
(1st July — 30th November)

Publications Video Lectures

Are you interested in books (Print and Ebook) Want video lectures in chemistry for CSIR UGC
- NET JRF + lIT-GATE; IIT-JAM + M.Sc Entrance;

IIT-JEE + NEET + 11th +12th; and all other

published by Dalal Institute 7
READ MORE
postgraduate, undergraduate & senior

secondary level examinations where chemistry

is a paper?
READ MORE
—— —-==o¢e¢_—=—— & E——
Senior-Secondary Level Undergraduate Level

M.SC ENTRANCE
& IIT-JAM

First Chemistry Batch
(1st February — 30th June)

11TH,12TH, NEET
& IIT-JEE
First Chemistry Batch

(1st April — 31st August)

Second Chemistry Batch
(1st October — 28th February)

Second Chemistry Batch
(1st August — 31st December)

Regular Program

Online Course

Result

Regular Program Regular Program

Online Course Online Course

Result Result

Join the revolution by becoming a part of our community and get all of the member benefits
like downloading any PDF document for your personal preview.

Sign Up

NIIR 2

JOIN THE REVOLUTION FROM BEAST TO

..... India’s Best Coaching Center for Academic and Competitive Chemistry Exams .....
{CSIR UGC —~ NET JRF + IIT-GATE; IT-JAM + M.S¢ Entvance; IT-JEE + NEET + Ik +12th; and all other
postgraduate, undergraduate & senior-secondary level examinations where chemistry is a paper)

DALAL
INSTITUTE

..... Chemical Science Demystified.....

Main Market, Sector 14, Rohtak, Haryana 124001, India
(+91-9802825820, infola dalalinstitute.com)
www.dalalinstitute.com

BUDDHA


https://www.dalalinstitute.com/
https://www.twitter.com/DalalInstitute/
https://www.facebook.com/DalalInstitute/
https://www.instagram.com/DalalInstitute/
https://www.linkedin.com/company/DalalInstitute/
https://www.youtube.com/DalalInstitute/
https://www.dalalinstitute.com/
https://www.dalalinstitute.com/classes/
https://www.dalalinstitute.com/books/
https://www.dalalinstitute.com/videos/
https://www.dalalinstitute.com/location/
https://www.dalalinstitute.com/contact-us/
https://www.dalalinstitute.com/about-us/
https://www.dalalinstitute.com/blog/
https://www.dalalinstitute.com/forums/
https://www.dalalinstitute.com/classes/
https://www.dalalinstitute.com/classes/
https://www.dalalinstitute.com/classes/
https://www.dalalinstitute.com/books/
https://www.dalalinstitute.com/books/
https://www.dalalinstitute.com/videos/
https://www.dalalinstitute.com/videos/
https://www.dalalinstitute.com/sign-up/
https://www.dalalinstitute.com/classes/csir-ugc-net-jrf-and-iit-gate-chemistry-regular-program/
https://www.dalalinstitute.com/classes/csir-ugc-net-jrf-and-iit-gate-chemistry-online-course/
https://www.dalalinstitute.com/classes/csir-ugc-net-jrf-and-iit-gate-chemistry-result/
https://www.dalalinstitute.com/classes/iit-jee-neet-11th-and-12th-chemistry-regular-program/
https://www.dalalinstitute.com/classes/iit-jee-neet-11th-and-12th-chemistry-online-course/
https://www.dalalinstitute.com/classes/iit-jee-neet-11th-and-12th-chemistry-result/
https://www.dalalinstitute.com/classes/msc-entrance-and-iit-jam-chemistry-result/
https://www.dalalinstitute.com/classes/msc-entrance-and-iit-jam-chemistry-regular-program/
https://www.dalalinstitute.com/classes/msc-entrance-and-iit-jam-chemistry-online-course/

International
Edition

A TEXTBOOK OF ORGANIC CHEMISTRY

Volume |
MANDEEP DALAL




Table of Contents

L0 N I SRS 11
Nature of Bonding in OrganiC IMOIECUIES ............oooiiiieieeee et e 11
% Delocalized Chemical BONAING ........cciriiiiiiiriiiiiieiesieeeeee ettt 11

920 COMJUZATION ..ttt ettt et et et e bt et e e st e easeesteeseeensesseeeseeseenseenseenseenseenseensesnsesssanssanseenseanseans 14
9 CTOSS COMJUZATION ..vviieeeiietieeiieeeireeetteestteesereeetbeestseesereesaseassseeseseassseessseesssessssesssseessseesssessssesasseeans 16
93 RESOMANCE....c.eeeeeneie ettt ettt et b e e bt n et et ae et et e bt n e nt et e be st et et e 18

9 HYPETCONJUZATION ...ttt b ettt st e et st e st et e s e ebeeneeneeneeee 27
L I 1311014313 8 711 DO RO RTUPYR U TR ST URTRR 31

% Aromaticity in Benzenoid and Nonbenzenoid Compounds ............ccceeevevererienienenenienieneneneenen 33

s Alternant and Non-Alternant Hydrocarbons ...........ccueeeuiioviiiiiiiiiieeiie et svee v 35

¢ Huckel’s Rule: Energy Level of m-Molecular Orbitals ............cccoeoieiiiniinienieieeeeeceeee e 37
L N 4 D[S 1 OSSPSR 44
9 ANTIATOMALICILY c.veevvieeiieeiieieeeeteeeteetee et e st et e eteebeesbeesaeesbeesseesseessesssesseesaesseesseenseenseenseesseensesssenssennnas 46
4 HOMOATOMATICITY ..veeiuviiieiieeiie ettt ettt et et e et eeav e ebeeeateeeeseeesbeeeabeeesseesaseesaseeesseessseesasesasseens 48
99 PMO APPIOACH....c.uiiiiiiiiii ettt ettt et e et e e tb e e tb e e tb e e tbe e tae e tbeetaeetaeetaeentreen 50
% Bonds Weaker Than COVALENL .........cc.eeiiieiiiieieieie ettt ettt es e ee e 58

% Addition Compounds: Crown Ether Complexes and Cryptands, Inclusion Compounds,
L0701 (014 15543 4 11 1S OO TP UOPRRRRPRRRPO 65

s Catenanes and ROTAXANES .......cceerieiieiieieie ettt ettt ettt e et et e et eenteeneeeneeeneas 75
L 40 o] (<3111 RS RSRP SRR 79
9 BIDIIO@IAPIY ..eevtiiiieiieeie ettt ettt te e sre e be e be e beesbeenbeenseerbeesaeenaesaeens 80
CHAPTER 2 ..ottt b bbbt b e e st e h bt e R b e bt e eb e e s bt e s bt e e be e nbeenbeebeenbeenaeenteas 81
STEIEOCHEIMISIIY ..ottt ete e te e e te e e te e beeteeteenteesteeaseeaseeeseereeereeans 81
L O 11121 1 OO P R P OO PPNt 81

4 Elements Of SYMIMEIIY ...c.iiiiiiiiieiiecieeee ettt ettt ettt ste et e ebeeseesbeesbeesseesseessessnesaeens 86
% Molecules with More Than One Chiral Centre: Diastereomerism ..............cceeeveereereeeerieneneeeenne. 90

% Determination of Relative and Absolute Configuration (Octant Rule Excluded) with Special
Reference to Lactic Acid, Alanine & Mandelic AcCid .........ccccoeviiiiiiiiiiee e 92

% Methods Of RESOIULION. ....c.viiiiieiieiieieeie ettt sttt e sae b eneeneas 102

% OPHCAL PUIIEY .iiiiiiiceee ettt et 104

90 PTOCRITALILY c..veiiiiiiiec ettt ettt e te e et e et e e et e e estee et e e eteeeteeereeenees 105

¢ Enantiotopic and Diastercotopic Atoms, Groups and Faces ...........cccceevviiviiiiciieiie e 107

s Asymmetric Synthesis: Cram’s Rule and Its Modifications, Prelog’s Rule .............ccocoeiiniiein. 113
% Conformational Analysis of Cycloalkanes (Upto Six Membered Rings).........cccecveevieeieieniennnnns 116

900 DIECALIMS ...ttt ettt ettt ettt ettt et e et e e b e e b e e s b e e s b e enbeerb e st e enaeeaaeese e beeneeseenseenseenns 122

% Conformations OF SUGATS .......ccuiiiiiiiiieie ettt e sttt et esseeseenseenseenseennes 126

«  Optical Activity in Absence of Chiral Carbon (Biphenyls, Allenes and Spiranes) ....................... 132

% Chirality Due to Helical Shape .........ccceeieiiiiiiiieieieieeeeese e 137

% Geometrical Isomerism in Alkenes and OXIMES ..........ccceeverueriiriieienienieneeeenie e eeeneens 140

% Methods of Determining the Configuration .............ccueoiririiieninenieieeseeeeee e 146


https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/nature-of-bonding-in-organic-molecules/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/delocalized-chemical-bonding/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/conjugation/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/cross-conjugation/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/resonance/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/hyperconjugation/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/tautomerism/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/aromaticity-in-benzenoid-and-nonbenzenoid-compounds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/alternant-and-non-alternant-hydrocarbons/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/huckels-rule-energy-level-of-%cf%80-molecular-orbitals/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/annulenes/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/antiaromaticity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/homoaromaticity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/pmo-approach/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bonds-weaker-than-covalent/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/addition-compounds-crown-ether-complexes-and-cryptands-inclusion-compounds-cyclodextrins/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/catenanes-and-rotaxanes/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-nature-of-bonding-in-organic-molecules/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-nature-of-bonding-in-organic-molecules/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/stereochemistry/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/chirality/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/elements-of-symmetry/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/molecules-with-more-than-one-chiral-centre-diastereomerism/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/determination-of-relative-and-absolute-configuration-octant-rule-excluded-with-special-reference-to-lactic-acid-alanine-mandelic-acid/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/methods-of-resolution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/optical-purity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/prochirality/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/enantiotopic-and-diastereotopic-atoms-groups-and-faces/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/asymmetric-synthesis-crams-rule-and-its-modifications-prelogs-rule/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/conformational-analysis-of-cycloalkanes-upto-six-membered-rings/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/decalins/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/conformations-of-sugars/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/optical-activity-in-absence-of-chiral-carbon-biphenyls-allenes-and-spiranes/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/chirality-due-to-helical-shape/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/geometrical-isomerism-in-alkenes-and-oximes/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/methods-of-determining-the-configuration/

0 PTOBLEIMIS .. e e e e e e e 151

9 BIDHOZIAPNY ..ttt neas 152
(O8N I T B TR OUROPRP 153
Reaction Mechanism: Structure and ReACTIVITY .............ccooiiiiiiiiiiiceececeeee e 153
9 Types Of MECRANISINIS .......eeiiiiieiieiiee ettt ettt e et e st e s aee st enneenseenees 153

59 TYPES OF REACLIONS ...ttt ettt sttt bt e se st e ae bt sseeneese st 156

% Thermodynamic and Kinetic REqUITEMENLS.........cceruiriiiieriiriiiieieiesieceee e 159

% Kinetic and Thermodynamic CONtrol ............cccueiiiriiiriieiieii ettt 161

9 Hammond’s POSTUIALE .........ouiiiiiie ettt ettt e st e s e se e s e 163

0 Curtin-Hammett PrINCIPIE ...vviiiiiiiiieiie ettt ettt et e et e b e estaeesraeenneas 164

% Potential Energy Diagrams: Transition States and Intermediates .............cceoererverienenenieienenne. 166

«  Methods of Determining MEChANISINS .........eevvieriieriieiieieeii ettt sreeseeseesseeseense e 168

9 ISOLOPE EETCCLS 1.ttt ettt ettt ettt et e et ra e seenbeenseeneenneens 172

+  Hard and Soft Acids and Bases.........c.cocueiiiiiiiieiieiee ettt 174

¢ Generation, Structure, Stability and Reactivity of Carbocations, Carbanions, Free Radicals, Carbenes

ANA NIITENCS. ....vveieeiiiie et ie e et ee e ettt e e ettt eeetbeeeetbeeeetteeesstseeeestseeeansseeesasseeeassaeeanssaeesssesesssseeanssens 176

s Effect of Structure on REACHIVILY ....cviiviiiiiiiiiieciie ettt et ettt e et e aae v 200

¢ The Hammett Equation and Linear Free Energy Relationship..........ccccoovvieeiiiiiiiiieicie e, 203

s Substituent and Reaction CONSLANTS ..........c.oeoiiiieiieiieieiee ettt see e 209

9 Taft EQUATION ..c.tiiiiiiiicie ettt ettt ettt e etb e et e taeeseesbe e beeseesbeenseenbeenseesseenseessenees 215

88 PTODIEIMIS ...ttt et et et e e et e e te e e te e eteeetteearaearaeas 219

L S 310) 107421 o) 1 ) SRR PRP 220
CHAPTER 4 .ot bbbt bbbt e bt bt s bRt e R bt e bb e eb b sheesbeesbeesbeenee e e 221
CArDONYAIALES ......ooeiieiecieceee ettt et ettt ettt e st e te e aeebeeseesseesseeaseesseesseesseessesseesseens 221

s Types of Naturally OCCUITING SUZALS ......ccvieiiiieiieiiieeiiestiestiesteesreeseeseeseesseesaesssesssesseesssesssesseens 221

92 DICOXY SUZATS ettt b e bttt b e s bt e st et bt eh e a et bt bt et e b b eaeeneen 227

9 AIMINO SUGATS ...ttt te et e et e bt et e bt esteesbeeneeesteesaeeseeeaeeeseeeseesseeaseenseenseenseenseenseenseenes 229

4 Branch Chain SUZATS ......cc.coiiiiiiiiiiiecie ettt ettt sv e st estv e e sebeesabeesabeesebaessbeesaseesaseessseeennes 230

¢ General Methods of Determination of Structure and Ring Size of Sugars with Particular Reference

to Maltose, Lactose, Sucrose, Starch and CelluloSe.........ccuvveiiiieiiiiiiie e 231

R o (01] 15343 TSRS 239

R 53 10) 11073z o) 1) PRSPPI U RUPR 240

(O Nl I SR 241
Natural and SYNTNETIC DYES ........oo ittt eeae e 241
% Various Classes of Synthetic Dyes Including Heterocyclic DYes ........ccccceeveevienienienienieiiees 241

«  Interaction Between Dyes and FIDEIS .......coviiciiiiiiiiiiiiicie et 245

s Structure Elucidation of Indigo and ALIZATiN ............cceevevieiiiieiiieiiee et eireesevee e 247

90 PIODICIMS ..ttt ettt ettt a et e h e nt et et e bt st et enteeneas 252

9 BIDIIOZIAPIY ettt et e et te e ta e ta e ete e be e beebeenbeenbeenneenes 253
(O8N I T O U OTOURORRP 254
Aliphatic NUCleophilic SUBSTITULION .......c.oooviiiiei e 254

«» The SN», SN, Mixed SN; and SN», SN;, SN1’, SN2’, SN’ and SET Mechanisms...........cccouuue...... 254


https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-stereochemistry/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-stereochemistry/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/reaction-mechanism-structure-and-reactivity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/types-of-mechanisms/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/types-of-reactions/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/thermodynamic-and-kinetic-requirements/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/kinetic-and-thermodynamic-control/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/hammonds-postulate/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/curtin-hammett-principle/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/potential-energy-diagrams-transition-states-and-intermediates/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/methods-of-determining-mechanisms/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/isotope-effects/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/hard-and-soft-acids-and-bases/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/generation-structure-stability-and-reactivity-of-carbocations-carbanions-free-radicals-carbenes-and-nitrenes/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/effect-of-structure-on-reactivity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/the-hammett-equation-and-linear-free-energy-relationship/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/substituent-and-reaction-constants/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/taft-equation/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-reaction-mechanism-structure-and-reactivity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-reaction-mechanism-structure-and-reactivity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/carbohydrates/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/types-of-naturally-occurring-sugars/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/deoxy-sugars/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/amino-sugars/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/branch-chain-sugars/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/general-methods-of-determination-of-structure-and-ring-size-of-sugars-with-particular-reference-to-maltose-lactose-sucrose-starch-and-cellulose/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-carbohydrates/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-carbohydrates/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/natural-and-synthetic-dyes/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/various-classes-of-synthetic-dyes-including-heterocyclic-dyes/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/interaction-between-dyes-and-fibers/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/structure-elucidation-of-indigo-and-alizarin/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-natural-and-synthetic-dyes/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-natural-and-synthetic-dyes/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/aliphatic-nucleophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/the-sn2-sn1-mixed-sn1-and-sn2-sni-sn1%e2%80%b2-sn2%e2%80%b2-sni%e2%80%b2-and-set-mechanisms/

% The Neighbouring Group MeChaniSmS.............cecuerieririeierienese et 263
% Neighbouring Group Participation by @ and 6 Bonds . .........c.ccecuevierenininieneninieeeceeeeeen 265

4 ANCHIMETIC ASSISTAIICE ...uvviiuviiiiieetieeiee et et e et e ete e vt eeteeeteeeteeeveeeteeeateeeateeebeeeavesenteeenreeenreas 269

% Classical and Nonclassical CarbOCAIONS .........ccuerierirrieriesie e eniee sttt et eee e eee e 272

9 PRenonitum NS ........ooiiiiiiee ettt ettt et ne e e nean 283

< Common Carbocation Rearrangements............c.ccvereerrierrierreenreereeseereeteesseeeesssesseessessseesseesseens 284

% Applications of NMR Spectroscopy in the Detection of Carbocations .............ccecevereruerveneennene 286

% Reactivity — Effects of Substrate Structure, Attacking Nucleophile, Leaving Group and Reaction
IMIEAIUITL ..ttt ettt ettt ettt eae e e bt e e bt e bt e bt et e e bt enee et e emseeneesneeeneenneas 288

< Ambident Nucleophiles and RegioSeleCtiVIty .......c.ccvuerierierieriienieeiieie e 294

% Phase Transfer CatalySiS.........coeriririeiirierieieierieeee ettt ettt st nee s 297

R o (01] (5353 TSRS 300

R 5 310) FToT 3z o) 1) OO O PSSR U PSP RURPRN 301

(O Nl I SR 302
Aliphatic Electrophilic SUDSTITUTION .........c.oouiiiiiiiceeeee e 302
«  Bimolecular Mechanisms — SEz and SEi.......c.ccoooiiiiiiiiiiiii e 302

L N (T I) S\Y (16] 1 11 ] PSRRI 305

¢ Electrophilic Substitution Accompanied by Double Bond Shifts ..........ccccoovviveiiiiiiiiiiiiciiecieene, 307

s Effect of Substrates, Leaving Group and the Solvent Polarity on the Reactivity ...........c.ccveeneee. 308

90 PIODICINS ... bttt h ettt ebeene et nte e 310

L 2310 F 107421 o) 1) OSSOSO PRRRR 311
CHAPTER 8 ..ot b bt b e bt bt ekt e bt e bt a bt e h bt e Rt e e s b e bt esbeesbeesbeesbeenbe e e 312
Aromatic Electrophilic SUDSTITULION ..........coiiiiiiiie et 312
% The Arenium [on MEChANISI ........ccveiiiiiiiiieiieiecieeieeee ettt enee 312

¢ Orientation and REACTIVILY .....c..ccviiiiiiiiieiiectieie et ettt ettt et e st e steesbeesseesseesseenseesseessesssesnnens 314

e Energy Profile DIAGIAIMS ........ccieiiieriiiiieiieie ettt ettt be et esseeebeessesnnessaesseenseenns 316

4 The Ortho/Para RAtIO ......c.eioiiiiiiicieecie ettt ettt et et e et eeaaeeeaveeenreeenrs 317

8 IPSO-ATTACK Lottt ettt ettt et e et et e ettt e et e etaeeae e taeetaeeteenteenteereereans 319

¢ Orientation in Other RING SYSIEMS ......c.ecovviiiiiiiiieiiie ettt eree et ebeeereeeaaeebeeesaeenees 320

% Quantitative Treatment of Reactivity in Substrates and Electrophiles ..........c..cccoevvvevieviiiieneennen. 321

4 DiIazZoNIUM COUPINEZ...cuvieiiiiieiiiieiieeteeete ettt eteeteebeesbeesseesseeeseessesssessaesseesseeseesseesseenseensennns 325

9 VIISIMEIET REACTION ...ttt ettt ettt et et e e et e enbeenteeneeeneeeneeeneenne 326

s Gattermann-Koch REACLION .........c.oeiiiiiiiiie et 327

R (01] (5351 TP 329

9 BIDIHOZIAPIY ettt ettt e e ta e te e ta e ere e be e beebeenbeenbeenneenes 330
(O8N I SOOI 331
Aromatic NUcleophilic SUDSTITULION ...........oiiiiicec e 331
*  The ArSN;, ArSN», Benzyne and SRN; MechaniSms...........cccveevviiiiiiiieiiie e 331

¢ Reactivity — Effect of Substrate Structure, Leaving Group and Attacking Nucleophile................ 336

% The von Richter, Sommelet-Hauser, and Smiles Rearrangements............ccccceeveerveeereenneeeeeieennnns 339

0 PTODICIMIS ..ottt et e b e e abeerbeetaeenaeeraeeseeneenseenres 343

L S 310) D 107421 o) 1 ) SRR 344


https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/the-neighbouring-group-mechanisms/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/neighbouring-group-participation-by-%cf%80-and-%cf%83-bonds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/anchimeric-assistance/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/classical-and-nonclassical-carbocations/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/phenonium-ions/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/common-carbocation-rearrangements/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/applications-of-nmr-spectroscopy-in-the-detection-of-carbocations/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/reactivity-effects-of-substrate-structure-attacking-nucleophile-leaving-group-and-reaction-medium/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/ambident-nucleophiles-and-regioselectivity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/phase-transfer-catalysis/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-aliphatic-nucleophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-aliphatic-nucleophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/aliphatic-electrophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bimolecular-mechanisms-%e2%88%92-se2-and-sei/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/the-se1-mechanism/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/electrophilic-substitution-accompanied-by-double-bond-shifts/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/effect-of-substrates-leaving-group-and-the-solvent-polarity-on-the-reactivity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-aliphatic-electrophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-aliphatic-electrophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/aromatic-electrophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/the-arenium-ion-mechanism/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/orientation-and-reactivity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/energy-profile-diagrams/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/the-ortho-para-ratio/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/ipso-attack/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/orientation-in-other-ring-systems/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/quantitative-treatment-of-reactivity-in-substrates-and-electrophiles/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/diazonium-coupling/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/vilsmeier-reaction/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/gattermann-koch-reaction/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-aromatic-electrophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-aromatic-electrophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/aromatic-nucleophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/the-arsn1-arsn2-benzyne-and-srn1-mechanisms/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/reactivity-effect-of-substrate-structure-leaving-group-and-attacking-nucleophile/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/the-von-richter-sommelet-hauser-and-smiles-rearrangements/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-aromatic-nucleophilic-substitution/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-aromatic-nucleophilic-substitution/

CHAPTER L0 ettt ettt s s a R R e R e e R e R e ar e s r e e n e e nne e nre e re s 345

ElIMINAtion REACTIONS .......cc.oiiiiiiiiiiiiiie ettt 345
¢ The Ez, E1 and E1CB MECRhANISINIS ... ..vviiiiiiiiieiiee ettt ettt et 345

% Orientation of the Double BONd............ccooiiiiiiiiieeee e 348

s Reactivity — Effects of Substrate Structures, Attacking Base, the Leaving Group and The Medium
.................................................................................................................................................... 352

% Mechanism and Orientation in Pyrolytic Elimination............cccccerieriinienienieie e 355

R o (01] (5351 TSR 358

9 BIDIHOZIAPIY ..ottt et ettt tae e te e be e beebeesbeenbeenseeans 359

(O Nl I PSR 360
Addition to Carbon-Carbon MUItIPIe BONAS ........c..oooiiiiiiieiecceeeeeee e 360
* Mechanistic and Stereochemical Aspects of Addition Reactions Involving Electrophiles,
Nucleophiles and Free RadiCals........cccviiiiiiiiiiiieiiiceieciee et 360

% Regio- and Chemoselectivity: Orientation and Reactivity ..........ccceeevuirerienieneninieenene e 370

s Addition to Cyclopropane RINE ..........cciecuieiiiiiieiiiieeieeit ettt ettt sseesseesseesseenes 374

% Hydrogenation of Double and Triple BondS ..........cccoiiiiiiiiiiieieee e 375

% Hydrogenation of Aromatic RINES........cccuiiiiiiiiiiiieii ettt 377

92 HYATODOTATION ...ttt ettt ettt e ete e e te e taesteesbeesbeeseesseesseenseenseesseensesesenees 378

%9 MIChACT REACHION ...ttt ettt sttt b et sae e enee 379

% Sharpless Asymmetric EPOXIdation .........coocuieiieiiiiiiiiiieie ettt 380

R o (01] (5353 TSRS 382

R 5 3 10) 11073z o) 1) OSSPSR PP U PURPRN 383

(O Nl I PSSR 384
Addition to Carbon-Hetero MUultiple BONGS..........c..ooouiiiiiiiieceeceeeee e 384
% Mechanism of Metal Hydride Reduction of Saturated and Unsaturated Carbonyl Compounds, Acids,
ESters and NNIITILES ......eeeieieeiieie ettt ettt ettt et et e et et ettt eeneeeneeenee 384

% Addition of Grignard Reagents, Organozinc and Organolithium Reagents to Carbonyl and
Unsaturated Carbonyl COmMPOUNAS..........cocuiieiiiiiiiiiiie ettt e e e e evaeeeseraeeeeaaeeeeneeas 400

90 WG REACHION. ..eciiiiiiiiiiiieciee ettt e e b e s bt e st eesabeessbeeesbaessbaesssaesssaeassaesssaessseesssaeennes 406

% Mechanism of Condensation Reactions Involving Enolates: Aldol, Knoevenagel, Claisen, Mannich,
Benzoin, Perkin and Stobbe REACHIONS ........cocuiiiiiiiiiiiiiiieie e 411

s Hydrolysis of Esters and AMIdes.........ccevuieiieiieiieieeit ettt 433

% AMMONOLYSIS OF ESTEIS ....euvitiiiieiiiieitieiiet ettt ettt e e eees 437

50 PTODICINS ...ttt bbbt bt et nb e sae et st 439

L S 310) F 1074 21 o) 1 ) USRS PRPR 440


https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/elimination-reactions/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/the-e2-e1-and-e1cb-mechanisms/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/orientation-of-the-double-bond/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/reactivity-effects-of-substrate-structures-attacking-base-the-leaving-group-and-the-medium/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/mechanism-and-orientation-in-pyrolytic-elimination/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-elimination-reactions/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-elimination-reactions/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/addition-to-carbon-carbon-multiple-bonds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/mechanistic-and-stereochemical-aspects-of-addition-reactions-involving-electrophiles-nucleophiles-and-free-radicals/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/regio-and-chemoselectivity-orientation-and-reactivity/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/addition-to-cyclopropane-ring/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/hydrogenation-of-double-and-triple-bonds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/hydrogenation-of-aromatic-rings/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/hydroboration/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/michael-reaction/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/sharpless-asymmetric-epoxidation/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-addition-to-carbon-carbon-multiple-bonds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-addition-to-carbon-carbon-multiple-bonds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/addition-to-carbon-hetero-multiple-bonds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/mechanism-of-metal-hydride-reduction-of-saturated-and-unsaturated-carbonyl-compounds-acids-esters-and-nitriles/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/addition-of-grignard-reagents-organozinc-and-organolithium-reagents-to-carbonyl-and-unsaturated-carbonyl-compounds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/wittig-reaction/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/mechanism-of-condensation-reactions-involving-enolates-aldol-knoevenagel-claisen-mannich-benzoin-perkin-and-stobbe-reactions/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/hydrolysis-of-esters-and-amides/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/ammonolysis-of-esters/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/problems-addition-to-carbon-hetero-multiple-bonds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/bibliography-addition-to-carbon-hetero-multiple-bonds/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/index-a-textbook-of-organic-chemistry-volume-1/

Mandeep Dalal is an Indian research scholar who
is primarily working in the field of Science and
Philosophy. He received his Ph.D in Chemistry
from Maharshi Dayanand University, Rohtak, in
2018. He is also the Founder of "Dalal Institute"
(India's best coaching centre for academic and
competitive chemistry exams), the organization
that is committed to revolutionize the field of
school-level and higher education in Chemistry
across the globe. He has published more than 40

Mandeep Dalal research papers in various international
teaSe, Ti60, COIR UGC < NRTJRE NGl scientific journals, including mostly from Elsevier
Founder & Educator, Dalal Institute 4
E-Mail: dr.mandeep.dalal@email.com (USA), 0P (LK), and SF“"EIEP (Netherlands).
www.mandeepdalal.com
o Baafly by s Ao —

00008 SY -ddN

A TEXTBOOK OF INORGANIC CHEMISTRY - VOLUME L I 1L IV
A TEXTBOOK OF PHYSICAL CHEMISTRY - VOLUME 1 II, III, IV
A TEXTBOOK OF ORGANIC CHEMISTRY - VOLUME [ I, III, IV

B____a
=
0—=2Z
e — 1]
——
\O o 00
(_py — 1
N E DALAL
£ — INSTITUTE
E‘j — E ..... Chemical Science Demystified .....
(VS S— ~ Main Market, Sector 14, Rohtak, Haryana 124001, India
et (info(@dalalinstitute.com, +91-9802825820)
\ (v

www.dalalinstitute.com


https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/
https://www.dalalinstitute.com/books/a-textbook-of-physical-chemistry-volume-1/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/
https://www.mandeepdalal.com/
https://www.dalalinstitute.com/

	z1.pdf
	0
	Blank Page


	A Textbook of Organic Chemistry – Volume 1: 


