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CHAPTER 9 
Aromatic Nucleophilic Substitution 
❖ The ArSN1, ArSN2, Benzyne and SRN1 Mechanisms 

     An aromatic nucleophilic substitution in organic chemistry may simply be defined as a chemical 
reaction where the nucleophile displaces a good leaving group, such as a halide, on an aromatic ring. The 
aromatic nucleophilic substitution can primarily occur via three different routes as given below. 

➢ ArSN1 or Aryl Cation Mechanism 

     The unimolecular nucleophilic substitution on aromatic rings is mainly given by aromatic diazonium 
salts. The typical reaction of such type is given below. 

Illustrative reaction: The typical reaction involving nucleophilic substitution in aromatic compounds is shown 
below. 

Mechanism involved: The proposed mechanism for the reaction given above involves two steps which must 
be discussed before we give salient features of the same. 

i) Formation of aryl cation: Now although the aryl carbocation is highly unstable, its formation is still favored
due to the high stability of dinitrogen (i.e., good leaving group). 

Now although the aryl carbocation is highly unstable, its formation is still favored due to the high stability of 
dinitrogen (i.e., good leaving group). 

ii) Attack by the Nucleophile:
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Now since the faces of the carbocations formed are homotopic, the Nu− can attack from either side to give the 
same product. 

Salient Features: The main features of the mechanism involved in aromatic nucleophilic substitution 
unimolecular or ArSN1 type reactions are given below. 

i) ArSN1 reactions follow first-order kinetics with the rate law 

𝑅𝑎𝑡𝑒 = 𝑘[𝑅𝑋] 

Where k is the rate constant and [𝑅𝑋] represents the molar concentration of the substrate. 

ii) The presence of +R groups at ortho and para positions raises the reactivity of the substrate and vice-versa. 

➢ ArSN2 or Addition-Elimination Mechanism 

               The bimolecular nucleophilic substitution on aromatic rings is most common among the class. The 
typical reaction of such type is given below. 

Illustrative reaction: The typical reaction involving this type of mechanism is given below. 

 

Mechanism involved: The proposed mechanism for the reaction given above involves two steps which must 
be discussed before we give salient features of the same. 

i) ipso-addition of the nucleophile: 

 

Now although an ion is no longer an aromatic species; however, it is relatively stable due to the delocalization 
of the negative charge over 3 carbon atoms by the pi system. 

ii) Elimination of the leaving group: 
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Salient Features: The main features of the mechanism involved in aromatic nucleophilic substitution 
bimolecular or ArSN2 type reactions are given below. 

i) ArSN2 reactions follow second-order kinetics with the rate law 

𝑅𝑎𝑡𝑒 = 𝑘[𝑅𝑋][𝑁𝑢] 

Where k is the rate constant. The symbol [𝑅𝑋] and [𝑁𝑢] represent the molar concentration of the substrate and 
attacking nucleophiles, respectively. 

ii) The reactivity increases as the leaving group gets better. 

iii) The rate of the substitution increases as the −I or −R effect of the groups attached o- and p-positions 
increases. 

iv) The reactivity is also proportional to the electronegativity of the heteroatom (if any) in the ring. 

v) The ArSN2 reactions are favored in polar aprotic solvents. 

➢ Aryne (Benzyne) or Elimination-Addition Mechanism 

               The elimination-addition mechanism involves a highly unstable intermediate called benzyne 
(dehydrobenzene). A typical reaction of such type is given below. 

Illustrative reaction: 

 

Steps involved: The proposed mechanism for the reaction given above involves two steps which must be 
discussed before we give salient features of the same. 

i) First step is the elimination of proton ortho to the substituent present and formation of benzyne: 

 

ii) Attack of amide ion on the benzyne intermediate: 
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iii) Abstraction of the proton from ammonia: 

 

Salient Features: The main features of the mechanism involved in aromatic nucleophilic substitution via 
benzyne are given below. 

i) At least one hydrogen must be present at ortho position in the inactivated aryl halide. 

ii) The incoming group may or may not occupy the position vacated by the leaving group i.e. cine substitution. 

➢ Substitution Radical Nucleophilic Unimolecular (SRN1) 

               Radical-nucleophilic aromatic substitution or SRN1 in organic chemistry is a type of substitution 
reaction in which a certain substituent on an aromatic compound is replaced by a nucleophile through an 
intermediary free radical species. 

Illustrative reaction: 

 

Mechanism involved: The proposed mechanism for the reaction given above involves two steps which must 
be discussed before we give salient features of the same. 

i) Formation of radical anion: The aryl halide accepts an electron from a radical initiator to form a radical 
anion. 

 

ii) Transformation of radical anion into aryl radical: 
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iii) Attack of the nucleophile on the aryl radical: 

 

iv) Transfer of electron to new aryl halide: 

 

Salient Features: The main features of the mechanism involved in SRN1 (substitution radical nucleophilic 
unimolecular) type reactions are given below. 

i) SRN1 reactions follow first-order kinetics with the rate law 

𝑅𝑎𝑡𝑒 = 𝑘[𝑅𝑋] 

Where k is the rate constant and [𝑅𝑋] represents the molar concentration of the substrate. 

ii) The phenyl radical can also abstract any loose proton to form arene in a chain termination reaction to yield 
the final product. 
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❖ Reactivity – Effect of Substrate Structure, Leaving Group and Attacking 
Nucleophile 

     In this section, we will discuss the effect of substrate structure, leaving the group and attacking 
nucleophiles on the reactivity of nucleophilic substitution in aromatic compounds. 

➢ Effect of Substrate Structure on the Reactivity of Aromatic Electrophilic Substitution 

     Just like the case of aromatic electrophilic substitution, substrate structure also affects the reactivity 
of aromatic nucleophilic substitution w.r.t orientation as well as ring-activation. However, orientation-effect 
was of more importance in the electrophilic case four or five hydrogens were able that act as leaving groups 
in comparison to the nucleophilic-case where the typical number of leaving group one. Consequently, substrate 
reactivity is primarily studied w.r.t other molecules rather than the same species. 

     Aromatic nucleophilic substitution reactions are typically opposed by electron attracting groups but 
enhanced by electron-withdrawing groups mainly at ortho and para positions to the leaving group, which is 
just the reverse order for electrophilic substitutions. Therefore, all the groups can be arranged in ascending or 
descending order of their activating (or deactivating) abilities. 

Groups with nitrogen atoms activating in nature w.r.t to o- and p-position with N2+ as the strongest activator. 
Also, −NO2 is the most common activating group; whereas 2,4-dinitrophenyl halides and 2,4,6-trinitrophenyl 
halides are considered as the most common substrates. Furthermore, substrates without activating groups are 
largely useless to serve in ArSN1,2 pathways, which can be attributed to the presence of 2 antibonding electrons 
in the ring. If attached groups are electron-withdrawing, they can activate the reaction by withdrawing electron 
density, and therefore, will stabilize the transition states (or intermediate). Aromatic electrophilic substitutions 
of type ArSN1,2 are also supported if a transition metal is connected to the aromatic ring. Finally, the Hammett 
equation can also be modified for aromatic electrophilic substitution with the difference of σ− instead of σ+. 
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As far as the benzyne pathway is concerned, the reactivity w.r.t to the substrate can be factored in categories; 
one is the direction the aryne forms in, and the second is the presence of groups at ortho or para positions to 
the leaving group. 

 

However, if the aryne substrate is m-substituted, the nucleophilic substitution can occur via two different routes 
as shown below. 

 

These types of attacks occur via the removal of more acidic hydrogen; and because the acidity is correlated to 
the magnitude of field effect of the −Z group, we can conclude that Z with more electron-attracting character 
will support the removal of the o-hydrogen whereas the Z with electron-donating character will elimination of 
the p-hydrogen atom. On the other hand, the other route says that though the aryne attacked at two sites, the 
favored site for the nucleophile to attack will be the one that gives rise to a stabler carbanion (which is also a 
function of Z’s field effect). 

 

In other words, we may conclude that the carbanion with the negative charge closer to Z will be more stable 
than others. 
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➢ Effect of Leaving Group on the Reactivity of Aromatic Electrophilic Substitution 

               Typical leaving groups for nucleophilic substitutions in aromatic compounds are X− (halides), 
sulfonate, sulfate, NR3+, etc., which also act as a leaving-group for nucleophilic substitution in aliphatic 
compounds. Nevertheless, some groups are common; for instance, OAr, SO2R, NO2, OR, and SR, which do 
not act as leaving-group in aliphatic compounds but exclusively in aromatic systems. The typical order of 
leaving group power in aromatic nucleophilic substitution is given below. 

F > NO2 > OTs > SOPh > Cl > Br > I > N3 > NR3+ > OAr, OR, SR, NH2 

It is obvious from the order given above that F and NO2 are exceptionally good leaving groups in the aromatic 
nucleophilic substitution. Nonetheless, it should also be kept in mind that a better leaving group doesn’t always 
lead to the preferred product because the nature of attacking nucleophile also decide the final departed result. 
For example, Cl is better a better leaving group than OR but the attack of NH2− on C6Cl5OCH3 always results 
in C6Cl5NH2 which is contrary to expectations. 

 

Routinely, the formation of an inorganic ester can also make OH act like a leaving group. It can also be seen 
that leaving group order give here different than aliphatic nucleophilic substitution because the first step (rate-
determining) in the present case is assisted by prevalent −I effects. 

➢ Effect of Attacking Nucleophile on the Reactivity of Aromatic Electrophilic Substitution 

               Just like the order of leaving groups, the manifestation of a universal nucleophilicity order is very 
hard; though an approximation can still be made. 

NH2 > Ph3C > PhNH− > ArS > RO > R2NH > ArO > OH > ArNH2 > NH3 > I > Br > Cl > H2O > ROH. 

The nucleophilic strength also depends upon the base strength and shows an increase we select the attacking 
atom more down the group. Nevertheless, like other physical concepts, some exceptions are always present 
like a stronger basic character of OH than ArO but weaker nucleophilicity. 

 

It is also worthy to remember that even though the nucleophilicity order is not invariant, it still finds application 
in a wide range of synthetic and practical applications including the assignment of electrophilicity parameters 
in the case of electron-short heteroarenes. 
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❖ The von Richter, Sommelet-Hauser, and Smiles Rearrangements 

     In this section, we will discuss some common types of rearrangement reactions that involve aromatic 
electrophilic substitution. 

➢ Von Richter Reaction 

     The von Richter reaction may simply be defined as the chemical transformation where aromatic nitro 
compounds react with KCN in aqueous ethanol to yield cine substitution product by a carboxyl group. 

     This reaction was invented by a German chemist Victor von Richter in 1871; and therefore, it is also 
named after him; and It is practically unimportant because of low yield and by-products formation. 

Illustrative reaction: Common example is the conversion of p-bromonitrobenzene into m-bromobenzoic acid. 

Mechanism involved: The most widely accepted mechanism for the von Richter reaction was given by 
Rosenblum in 1960 when he employed 15N labeling experiments. 

In the first step, the carbon ortho to the nitro group is attacked by cyanide; which is followed by ring-closing 
through nucleophilic invasion at the cyano group; finally resulting in the rearomatization of the imidate 
intermediate. The opening of the cycle via nitrogen-oxygen bond-breaking gives rise to an ortho-nitroso 
benzamide that recyclizes to yield a compound with a nitrogen-nitrogen bond. The elimination of H2O results 
in a cyclic azoketone, which undergoes nucleophilic invasion by OH− to result in a tetrahedral intermediate. 
This intermediate breakdowns with the removal of the azo group to give an aryldiazene with an o-carboxylate 
group, which squeezes out dinitrogen gas to be able to have the anionic form of the benzoic acid. 
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➢ Sommelet-Hauser Rearrangement 

               The Sommelet-Hauser rearrangement may simply be defined as the rearrangement reaction of 
certain benzyl quaternary ammonium salts where the reagent used is sodium amide (or alkali amide) and the 
reaction results in the N,N-dialkylbenzylamine with a new alkyl substituent in the aromatic o-position. 

               Now because the final product is a benzylic tertiary amine, it can further undergo alkylation followed 
by reoccurring rearrangement, and then repeating the process until the blockage of o-site. 

Illustrative reaction: The common type of this type of rearrangement is benzyltrimethylammonium iodide 
that rearranges in the presence of NaNH2 to give the o-methyl derivative of N,N-dimethylbenzylamine. 

 

Mechanism involved: The widely accepted mechanism for the Sommelet-Hauser mechanism is depicted 
below clear the propagation picture. 

 

The benzylic methylene hydrogen is acidic and deprotonation occurs to give the benzylic ylide, which is in 
equilibrium with another ylide formed via deprotonation of one ammonium methyl substituent. Nevertheless, 
the second ylide is available in much minor quantity, it shows a 2,3-sigmatropic rearrangement as it has a more 
reactive character than the initial one, and will show subsequent aromatization to give rise to the end product. 
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➢ Smiles Rearrangements 

               The Smiles rearrangement may simply be defined as an intramolecular aromatic nucleophilic 
substitution (ArSN) reaction, where the breaking of a C−X single bond and creation of a new C−C or C−X 
bond take place via ipso substitution. 

               This reaction was invented by a British chemist Samuel Smiles; and therefore, it is also named after 
him. Its dependence upon leaving group, nucleophile, and the cycle‐size of transition state makes it suitable 
for arene functionalization. 

Illustrative reaction: The general reaction showing this type of transformation (Smiles rearrangement) is 
shown below. 

 

where X represents a sulfide, a sulfone, an ether, or any group capable of displacing from a negatively charged 
arene. On the other hand, Y represents a group that is capable to act as a strong nucleophile (like alcohol, thiol, 
or amine). 

Mechanism involved: The widely accepted mechanism for the Smiles mechanism is depicted below clear the 
propagation picture. 
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Just like other aromatic nucleophilic substitutions, an electron-withdrawing group at ortho position is also 
required for activation. However, in Truce-Smiles rearrangement, no additional activation is required because 
the income g nucleophile is enough strong (i.e., organolithium). 
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❖ Problems 

Q 1. What is aromatic nucleophilic substitution? Explain with special reference to the benzyne mechanism. 

Q 2. Give five points of differences between ArSN1 and ArSN2 mechanism. 

Q 3. Discuss the effect of Substrate Structure, Leaving Group, and Attacking Nucleophile on the overall 
Reactivity of aromatic nucleophilic substitution reactions. 

Q 4. Define von Richter reaction. Also, explain its mechanism. 

Q 5. Discuss Smiles rearrangement in detail. 

Q 6. What is the Sommelet-Hauser reaction? 

Q 7. Give SRN1 mechanism of nucleophilic substitution reactions. 

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


344 A Textbook of Organic Chemistry – Volume I 

Copyright © Mandeep Dalal

❖ Bibliography 

1. M. B. Smith, March’s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, John Wiley &
Sons, Inc., New Jersey, USA, 2013. 

2. H. Zimmerman, Quantum Mechanics for Organic Chemists, Academic Press, New York, USA, 1975.

3. J. Clayden, N. Greeves, S. Warren, Organic Chemistry, Oxford University Press, Oxford, UK, 2012.

4. R. L. Madan, Organic Chemistry, Tata McGraw Hill, New Delhi India, 2013.

5. C. A. Coulson, B. O'Leary, R. B. Mallion, Hückel Theory for Organic Chemists, Academic Press,
Massachusetts, USA, 1978. 

6. M.S. Singh, Reactive Intermediates in Organic Chemistry, John Wiley & Sons, Inc., New Jersey, USA,
2014. 

7. D. Klein, Organic Chemistry, John Wiley & Sons, Inc., New Jersey, USA, 2015.

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.

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/


D DALAL 
INSTITUTE 

Home Classes Books Videos Location Contact Us About Us °' Followus:OOOGO 

CLASSES 

NET-JRF, llT-GATE, M.Sc Entrance & 

llT-JAM 

Want to study chemistry for CSIR UGC - NET 

JRF, llT-GATE, M.Sc Entrance, llT-JAM, UPSC, 

ISRO, II Sc, TIFR, DRDO, BARC, JEST, GRE, Ph.D 

Entrance or any other competitive 

examination where chemistry is a paper? 

READ MORE 

Home 

BOOKS 

Publications 

Are you interested in books (Print and Ebook) 

published by Dalal Institute? 

READ MORE 

Share this article/info with your classmates and friends 

VIDEOS 

Video Lectures 

Want video lectures in chemistry for CSIR UGC 

- NET JRF. llT-GATE. M.Sc Entrance, llT-JAM, 

UPSC, ISRO, II Sc, TIFR, DRDO, BARC, JEST, GRE, 

Ph.D Entrance or any other competitive 

examination where chemistry is a paper? 

READ MORE 

--------
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 

Copyright© 2019 Dalal Institute • 

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

Postgraduate Level Undergraduate LevelSenior-Secondary Level

Regular Program

Online  Course

Result

Regular Program

Online  Course

Result

Regular Program

Online  Course

Result

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/




Table of Contents 
CHAPTER 1 ................................................................................................................................................. 11 

Nature of Bonding in Organic Molecules ............................................................................................... 11 

❖ Delocalized Chemical Bonding ...................................................................................................... 11 

❖ Conjugation .................................................................................................................................... 14 

❖ Cross Conjugation .......................................................................................................................... 16 

❖ Resonance ....................................................................................................................................... 18 

❖ Hyperconjugation ........................................................................................................................... 27 

❖ Tautomerism ................................................................................................................................... 31 

❖ Aromaticity in Benzenoid and Nonbenzenoid Compounds ............................................................ 33 

❖ Alternant and Non-Alternant Hydrocarbons ................................................................................... 35 

❖ Huckel’s Rule: Energy Level of π-Molecular Orbitals ................................................................... 3 7 

❖ Annulenes ....................................................................................................................................... 44 

❖ Antiaromaticity ............................................................................................................................... 46 

❖ Homoaromaticity ............................................................................................................................ 48 

❖ PMO Approach ............................................................................................................................... 50 

❖ Bonds Weaker Than Covalent ........................................................................................................ 58 

❖ Addition Compounds: Crown Ether Complexes and Cryptands, Inclusion Compounds, 
Cyclodextrins ................................................................................................................................. 65 

❖ Catenanes and Rotaxanes ............................................................................................................... 75 

❖ Problems ......................................................................................................................................... 79 

❖ Bibliography ................................................................................................................................... 80 

CHAPTER 2 ................................................................................................................................................. 81 

Stereochemistry ........................................................................................................................................ 81 

❖ Chirality .......................................................................................................................................... 81 

❖ Elements of Symmetry ................................................................................................................... 86 

❖ Molecules with More Than One Chiral Centre: Diastereomerism .................................................. 90 

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

❖ Methods of Resolution .................................................................................................................. 102 

❖ Optical Purity ............................................................................................................................... 104 

❖ Prochirality ................................................................................................................................... 105 

❖ Enantiotopic and Diastereotopic Atoms, Groups and Faces ......................................................... 107 

❖ Asymmetric Synthesis: Cram’s Rule and Its Modifications, Prelog’s Rule .................................. 113 

❖ Conformational Analysis of Cycloalkanes (Upto Six Membered Rings) ...................................... 116 

❖ Decalins ........................................................................................................................................ 122 

❖ Conformations of Sugars .............................................................................................................. 126 

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

❖ Chirality Due to Helical Shape ..................................................................................................... 137 

❖ Geometrical Isomerism in Alkenes and Oximes ........................................................................... 140 

❖ Methods of Determining the Configuration .................................................................................. 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/


❖ Problems ....................................................................................................................................... 151 

❖ Bibliography ................................................................................................................................. 152 

CHAPTER 3 ............................................................................................................................................... 153 

Reaction Mechanism: Structure and Reactivity .................................................................................. 153 

❖ Types of Mechanisms ................................................................................................................... 153 

❖ Types of Reactions ....................................................................................................................... 156 

❖ Thermodynamic and Kinetic Requirements .................................................................................. 159 

❖ Kinetic and Thermodynamic Control ........................................................................................... 161 

❖ Hammond’s Postulate ................................................................................................................... 163 

❖ Curtin-Hammett Principle ............................................................................................................ 164 

❖ Potential Energy Diagrams: Transition States and Intermediates ................................................. 166 

❖ Methods of Determining Mechanisms .......................................................................................... 168 

❖ Isotope Effects .............................................................................................................................. 172 

❖ Hard and Soft Acids and Bases ..................................................................................................... 174 

❖ Generation, Structure, Stability and Reactivity of Carbocations, Carbanions, Free Radicals, Carbenes 
and Nitrenes................................................................................................................................. 176 

❖ Effect of Structure on Reactivity .................................................................................................. 200 

❖ The Hammett Equation and Linear Free Energy Relationship ...................................................... 203 

❖ Substituent and Reaction Constants .............................................................................................. 209 

❖ Taft Equation ................................................................................................................................ 215 

❖ Problems ....................................................................................................................................... 219 

❖ Bibliography ................................................................................................................................. 220 

CHAPTER 4 ............................................................................................................................................... 221 

Carbohydrates ........................................................................................................................................ 221 

❖ Types of Naturally Occurring Sugars ........................................................................................... 221 

❖ Deoxy Sugars ............................................................................................................................... 227 

❖ Amino Sugars ............................................................................................................................... 229 

❖ Branch Chain Sugars .................................................................................................................... 230 

❖ General Methods of Determination of Structure and Ring Size of Sugars with Particular Reference 
to Maltose, Lactose, Sucrose, Starch and Cellulose ...................................................................... 231 

❖ Problems ....................................................................................................................................... 239 

❖ Bibliography ................................................................................................................................. 240 

CHAPTER 5 ............................................................................................................................................... 241 

Natural and Synthetic Dyes ................................................................................................................... 241 

❖ Various Classes of Synthetic Dyes Including Heterocyclic Dyes ................................................. 241 

❖ Interaction Between Dyes and Fibers ........................................................................................... 245 

❖ Structure Elucidation of Indigo and Alizarin ................................................................................ 247 

❖ Problems ....................................................................................................................................... 252 

❖ Bibliography ................................................................................................................................. 253 

CHAPTER 6 ............................................................................................................................................... 254 

Aliphatic Nucleophilic Substitution ...................................................................................................... 254 

❖ The SN2, SN1, Mixed SN1 and SN2, SNi, SN1′, SN2′, SNi′ and SET Mechanisms ......................... 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 ......................................................................................... 263 

❖ Neighbouring Group Participation by π and σ Bonds . .................................................................. 2 65 

❖ Anchimeric Assistance ................................................................................................................. 269 

❖ Classical and Nonclassical Carbocations ...................................................................................... 272 

❖ Phenonium Ions ............................................................................................................................ 283 

❖ Common Carbocation Rearrangements ........................................................................................ 284
❖ Applications of NMR Spectroscopy in the Detection of Carbocations ......................................... 286 

❖ Reactivity – Effects of Substrate Structure, Attacking Nucleophile, Leaving Group and Reaction 
Medium ........................................................................................................................................ 288 

❖ Ambident Nucleophiles and Regioselectivity ............................................................................... 294 

❖ Phase Transfer Catalysis ............................................................................................................... 297 

❖ Problems ....................................................................................................................................... 300 

❖ Bibliography ................................................................................................................................. 301 

CHAPTER 7 ............................................................................................................................................... 302 

Aliphatic Electrophilic Substitution ...................................................................................................... 302 

❖ Bimolecular Mechanisms − SE2 and SEi ...................................................................................... 3 02 

❖ The SE1 Mechanism ..................................................................................................................... 305 

❖ Electrophilic Substitution Accompanied by Double Bond Shifts ................................................. 307 

❖ Effect of Substrates, Leaving Group and the Solvent Polarity on the Reactivity .......................... 308 

❖ Problems ....................................................................................................................................... 310 

❖ Bibliography ................................................................................................................................. 311 

CHAPTER 8 ............................................................................................................................................... 312 

Aromatic Electrophilic Substitution ..................................................................................................... 312 

❖ The Arenium Ion Mechanism ....................................................................................................... 312 

❖ Orientation and Reactivity ............................................................................................................ 314 

❖ Energy Profile Diagrams .............................................................................................................. 316 

❖ The Ortho/Para Ratio .................................................................................................................... 317 

❖ ipso-Attack ................................................................................................................................... 319 

❖ Orientation in Other Ring Systems ............................................................................................... 320 

❖ Quantitative Treatment of Reactivity in Substrates and Electrophiles .......................................... 321 

❖ Diazonium Coupling..................................................................................................................... 325 

❖ Vilsmeier Reaction ....................................................................................................................... 326 

❖ Gattermann-Koch Reaction .......................................................................................................... 327 

❖ Problems ....................................................................................................................................... 329 

❖ Bibliography ................................................................................................................................. 330 

CHAPTER 9 ............................................................................................................................................... 331 

Aromatic Nucleophilic Substitution ...................................................................................................... 331 

❖ The ArSN1, ArSN2, Benzyne and SRN1 Mechanisms .................................................................... 331 

❖ Reactivity – Effect of Substrate Structure, Leaving Group and Attacking Nucleophile................ 336 

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

❖ Problems ....................................................................................................................................... 343 

❖ Bibliography ................................................................................................................................. 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 10 ............................................................................................................................................. 345 

Elimination Reactions ............................................................................................................................ 345 

❖ The E2, E1 and E1CB Mechanisms ................................................................................................ 345 

❖ Orientation of the Double Bond .................................................................................................... 348 

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

❖ Mechanism and Orientation in Pyrolytic Elimination ................................................................... 355 

❖ Problems ....................................................................................................................................... 358 

❖ Bibliography ................................................................................................................................. 359 

CHAPTER 11 ............................................................................................................................................. 360 

Addition to Carbon-Carbon Multiple Bonds ....................................................................................... 360 

❖ Mechanistic and Stereochemical Aspects of Addition Reactions Involving Electrophiles, 
Nucleophiles and Free Radicals .................................................................................................... 360 

❖ Regio- and Chemoselectivity: Orientation and Reactivity ............................................................ 370 

❖ Addition to Cyclopropane Ring .................................................................................................... 374 

❖ Hydrogenation of Double and Triple Bonds ................................................................................. 375 

❖ Hydrogenation of Aromatic Rings ................................................................................................ 377 

❖ Hydroboration .............................................................................................................................. 378 

❖ Michael Reaction .......................................................................................................................... 379 

❖ Sharpless Asymmetric Epoxidation .............................................................................................. 380 

❖ Problems ....................................................................................................................................... 382 

❖ Bibliography ................................................................................................................................. 383 

CHAPTER 12 ............................................................................................................................................. 384 

Addition to Carbon-Hetero Multiple Bonds ......................................................................................... 384 

❖ Mechanism of Metal Hydride Reduction of Saturated and Unsaturated Carbonyl Compounds, Acids, 
Esters and Nitriles ......................................................................................................................... 384 

❖ Addition of Grignard Reagents, Organozinc and Organolithium Reagents to Carbonyl and 
Unsaturated Carbonyl Compounds ............................................................................................... 400 

❖ Wittig Reaction ............................................................................................................................. 406 

❖ Mechanism of Condensation Reactions Involving Enolates: Aldol, Knoevenagel, Claisen, Mannich, 
Benzoin, Perkin and Stobbe Reactions .......................................................................................... 411 

❖ Hydrolysis of Esters and Amides .................................................................................................. 433 

❖ Ammonolysis of Esters ................................................................................................................. 437 

❖ Problems ....................................................................................................................................... 439 

❖ Bibliography ................................................................................................................................. 440 

INDEX ......................................................................................................................................................... 441 

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/


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: 


