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 Marked questions are recommended for Revision.  

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA  
 

PART - I : SUBJECTIVE QUESTIONS  

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½  
 

Section (A) : Unimolecular nucleophilic substitution reaction (SN1)  

[k.M (A) : ,dkv.kqd ukfHkdLusgh izfrLFkkiu vfHkfØ;k (SN1)  
QUESTION:  
 

Which compound in the following couples will react faster in SN1 reaction and why ? 
(a) 1-Bromopentane or 2-Bromopentane  
(b) 1-Bromo-2-methylbutane or 2-Bromo-2 methylbutane. 

SN1 vfHkfØ;k esa fuEu ;qXeksa esa ls dkSulk ;kSfxd 'kh?kzrk ls fØ;k djsxk vkSj D;ksa \ 

(a) 1-czkseksisUVsu rFkk 2-czkseksisUVsu   (b) 1-czkseks-2-esfFkyC;wVsu rFkk 2-czkseks-2-esfFkyC;wVsu 

Ans. (a) 2-Bromopentane    (b) 2-Bromo-2-methylbutane 

 (a) 2-czkseksisUVsu    (b) 2-czkseks-2-esfFkyC;wVsu  

Sol. Reason : Carbocation stability order is 3º > 2º> 1º. 
gy. dkj.k: dkcZèkuk;u ds LFkkf;Ro dk Øe 3º > 2º> 1ºgksrk gSA  
 

A-2. What effect do you expect due to following changes in SN1 reaction of (CH3)3CBr with CH3OH ? 
 (a) The concentration of (CH3)3CBr is doubled and that of CH3OH is halved. 
 (b) The concentration of both (CH3)3CBr and CH3OH are tripled. 

 (CH3)3CBr dh CH3OH ds lkFk SN1 vfHkfØ;k esa fuEu ifjorZu djus ij vfHkfØ;k nj ij vki fdl izHkko dh 

vis{kk djrs gSa\ 

 (a) (CH3)3CBr dh lkUnzrk nqxquh rFkk CH3OH dh vk/kh dj nh tk;saA 

 (b) (CH3)3CBr rFkk CH3OH nksuksa dh lkUnzrk frxquh dj nh tk;asA 

Ans. (a) Rate - doubled   (b) Rate - tripled 

Ans. (a) nj - nqxuh gks tkrh gSA ; (b) nj - frxquh gks tkrh gSA 

Sol. But rate of SN1 does not depend upon concentration of nucleophile & solvent.  
 

A-3. Why 3-Chlorocyclopropene is solvolyzed in methanol at much higher rate than 5-Chlorocyclopenta-1,3-
diene?           

 esFksukWy esa 3-DyksjkslkbDyksizksfiu] 5-DyksjkslkbDyksisUVk-1,3-Mkbu dh rqyuk esa mPp nj ls vklkuh ls foys;hd`r gks 

tkrk gS] D;ksa \ 

Sol. 3-Chlorocyclopropene form aromatic carbocation while 5-Chlorocyclopenta-1,3-diene form antiaromatic 
carbocation. 

Sol. 3-DyksjkslkbDyksizkihu ,jksesfVd dkcksZ/kuk;u cukrk gS ijUrq 5-DyksjkslkbDyksisUVk-1,3-Mkbu ,fUV,jksesfVd 

dkcksZ/kuk;u cukrk gSA  
 

A-4.^ For each of the following solvolysis reaction give the products (major  as well as minor)  

 fuEu izR;sd foyk;dh;u vfHkfØ;k ds fy,s mRikn (eq[; rFkk U;wu) crkb;s    

 (a) 

 

3CH OH,
    (b) aq.ethanol tyh; ,FksukWy    

 (c) 

  

  (d) 

 

CH–I 

CH3 

3aq. AgNO
   
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Ans. (a)  3

N

CH OH,

S 1 alcoholysis


   +   

 (b) 
N

aq .ethanol

S 1
    +  

 (c)    +    

 (d) 

 

CH–I 

CH3 

3

N

aq . AgNO

S 1


 

CH–OH 

CH3 

(Minor) 

   + 

 

CH2 

CH3 

(Major) 

OH  

Sol. (a)  3

N

CH OH,

S 1 ,




,YdksgkWy vi?kVu
  +   

 (b)  
NS 1

tyh; ,FksukWy    +  

 (c)    +    

 (d) 

 

CH–I 

CH3 

3

N

aq . AgNO

S 1


 

CH–OH 

CH3 

¼vYi½ 

   + 

 

CH2 

CH3 

OH 

¼eq[;½ 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Organic Reaction Mechanisms-III  
 

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADV ORM III- 3 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

A-5. Write the mechanism of the following reaction and mention the rate determining step. 

 fuEu vfHkfØ;k dh fØ;kfof/k fy[kks vkSj vfHkfØ;k osx fu/kkZjd in fyf[k;sA 

 (a)   

 

 

 (b)   
 
 

Sol. (a)       

oltanbu2Methyl3

OH

|

CHCHCHCH

|

CH

33

3



 Slow

rds
  

        

 

          

 (b)      2H O

rds


   

          

              

gy. (a)  

 qVsukWyC;esfFky 



23

OH
|

CHCHCHCH
|
CH

33

3

rds


/khek
 

   

        

         

 (b)  2H O

rds


  
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Section (B) : Bimolecular nucleophilic substitution reaction (SN2 & SNi) 

[k.M (B) :  f}v.kqd ukfHkdLusgh izfrLFkkiu vfHkfØ;k (SN2 & SNi) 
B-1.^ Arrange the compounds of each set in order of decreasing reactivity towards SN2 displacement. 
 (a) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane 
 (b) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-3-methylbutane 

 izR;sd lewg ds ;kSfxdkas dks SN2  izfrLFkkiu ds izfr fØ;k'khyrk ds ?kVrs Øe esa O;ofLFkr dhft,A 

 (a) 2-czkseks-2-esfFkyC;qVsu, 1-czkseksisUVsu, 2-czkseksisUVsu 

 (b) 1-czkseks-3-esfFkyC;qVsu, 2-czkseks-2-esfFkyC;qVsu, 2-czkseks-3-esfFkyC;qVsu 

Ans. (a)  >  >  

 (b) >   >  

 (a)  >  >  

 (b)  >  >  

Sol. In, steric hinderance increases the rate of SN2 decreases. The usual SN2 order is 1º > 2º > 3º.  

Sol. lkekU;r% SN2 dk Øe 1º > 2º > 3º gksrk gSA 

 
B-2.^ Which reacts faster 
 (a) PhCH2Br   or    PhCMe2Br   (H2O / C2H5OH) 

 (b) PhCH2CH2Br  or   PhCMe2Br   (Na/ Acetone) 

 fuEu esa dkSu rhozxfr ls vfHkfØ;k djsxk % 

 (a) PhCH2Br   ;k PhCMe2Br   (H2O / C2H5OH) 

 (b) PhCH2CH2Br   ;k PhCMe2Br   (Na / Acetone) 

Ans. (a) PhCMe2Br  (b) PhCH2CH2Br 

Sol. (a) Rate of SN1 reaction  stability of carbocation intermediate. 

 (b) Rate of SN2 reaction 
1

steric crowding
  

Sol. (a) SN1 vfHkfØ;k dh nj  dkcZ/kuk;u LFkkf;Ro 

 (b) SN2 vfHkfØ;k dh nj   
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B-3. Work out the stereochemistry of following reaction 

   

 fuEu vfHkfØ;k ds f=kfoe jlk;u dks le>kvksA 

   

Ans. X =     Y =  

Sol.  

 
B-4. What will be the major product of the following reaction ? 

 fuEu vfHkfØ;k dk eq[; mRikn D;k gksxk \ 

 (a) CH –CH–CH–CH3 3

CH3

OH

5PCl
     (b) 

H

H

I

H C3

NaOH

DMSO
      

Ans. (a) CH –CH–CH–CH3 3

CH3

Cl

    (b) 

H

OHH C3

H

 

 

B-5. Write the product of the following reaction with proper stereochemistry. 

 fuEufyf[kr vfHkfØ;k ds mRikn dks lgh f=kfoejlk;u ds lkFk fyf[k;sA 

 (a) 3CH OH
     (b) 2SOCl

Ether
        

Ans. (a)  +   (b)   

 
 
 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Organic Reaction Mechanisms-III  
 

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADV ORM III- 6 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

Section (C) : Bimolecular aromatic nucleophilic substitution reaction (SN2 Ar) 

[k.M (C) : f}v.kqd ,sjksesfVd ukfHkdLusgh izfrLFkkiu vfHkfØ;k (SN2 Ar) 
C-1. Write the correct reactivity order with NaOH for the following compounds. 

 fuEu ;kSfxdksa dh NaOH ds lkFk fØ;k'khyrk ds Øe dks O;ofLFkr dhft,A  

        
Ans. II > III > I 
Sol.  NO2 group at ortho & para position to Cl group facilitate the nucleophilic attack for substitution reaction.   

Sol.  mijksDr ;kSfxd esa vkWFkksZ ,oa iSjk fLFkfr ij NO2 lewg dh mifLFkfr ds dkj.k izfrLFkkiu vfHkfØ;k ds nkSjku Cl lewg 

ij ukfHkdLusgh vkØe.k vklkuh ls gks tkrk gSA  

  
C-2. Write the mechanism of following reaction : 

 fuEufyf[kr vfHkfØ;k dh fØ;kfof/k fyf[k,sa % 

    NaOH


  

Sol. Mechanism (fØ;kfof/k)  

 

Cl

NO2

OH

NO2

Cl OH

NO2

Cl OH

NO2

Cl OH

NO2

Cl

OH

 
 
C-3. Give the products in following reactions : 

 fuEu vfHkfØ;kvksa esa mRikn crkb;sa %  

 (a)  3 2NH /Cu O/
   (b) 

NO2

NO2

Cl

O2N
NaOH


    

 (c)    6 5 2C H CH SNa 


   (d) 2 2NH NH


   

Ans. (a)   (b) 

 OH 

NO2 O2N 

NO2 

 (c)   (d)   
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Section (D) : Nucleophilic substitution reaction of Ethers & Epoxides 

[k.M (D) :  bZFkj rFkk bikWDlkbM dh ukfHkdLusgh izfrLFkkiu vfHkfØ;k 

D-1. Predict the product of the following reactions using one equivalent of HI. 

 fuEu vfHkfØ;kvksa esa mRikn dks igpkuksa izR;sd vfHkfØ;k esa HI dk ,d rqY;kad miyC/k gSA 

 (a)     (b)  

Ans. (a)   + CH3I   (b)  

Sol. (a) H
–

 

+ CH3I  

 (b) H

       

 

D-2. Few dialkyl ethers & cyclic ethers were allowed to react with excess of HBr with the following results. 
Identify the ether in each case. 

 (P) 
HBr

excess
     +   CH3–CH2–CH2–CH2–Br ; (Q) 

HBr

excess
    

 dqN MkbZ ,fYdy bZFkj o pØh; bZFkj dh HBr ds vkf/kD; ls fØ;k djkus ij fuEu ifj.kke izkIr gq;sA izR;sd fLFkfr 

esa bZFkj dks igpkfu;sA 

 (P)
HBr


vkf/kD;

     +   CH3–CH2–CH2–CH2–Br ; (Q) 
HBr


vkf/kD;

   

Ans. P =    Q = CH2OCH2  

Sol. (P) 

HBr

excess


   + CH3–CH2–CH2–CH2–Br 

 (Q) CH2OCH2
HBr

excess
  
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D-3. Give the products of the following reactions 

 (i)  X   (ii)  Y 

 fuEu vfHkfØ;kvksa ds mRikn nhft,A 

 (i)    X   (ii)  Y 

Ans. (i) X = CH3CH(OH)CH2OH   (ii) Y = CH3CH(OH)CH2OMe 

Sol. (i)   CH3CH(OH)CH2OH  

 (ii) 
 
CH3CH(OH)CH2OMe  

 

PART - II : ONLY ONE OPTION CORRECT TYPE 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) : Unimolecular nucleophilic substitution reaction (SN1)  

[k.M (A) :  ,dkv.kqd ukfHkdLusgh izfrLFkkiu vfHkfØ;k (SN1)  
 
A-1.^ SN1 reaction occurs through the formation of intermediate : 
 (A*) Carbocation (B) Carbanion  (C) Free radical  (D) Carbene 

 SN1 vfHkfØ;k fuEu esa ls fdl e/;orhZ ds }kjk lEiUu gksrh gS % 

 (A*) dkcZ/kuk;u   (B) dkcZ_.kk;u   (C) eqDr ewyd   (D) dkchZu 

Sol. SN1 reactions occur through the intermediate formation of carbocations. 

 SN1 vfHkfØ;k dkcZ/kuk;u e/;orhZ fuekZ.k ds }kjk lEiUu gksrh gSA   
 
A-2.^ In an SN1 reaction, the configuration of the product undergoes :     
 (A) inversion    (B*) racemization   (C) retention   (D) None of these 
 ,d SN1  vfHkfØ;k esa fufeZr mRikn dk vfHkfoU;kl gksrk gS :     

 (A) izfriu    (B*) jslsehdj.k     (C) ;FkkfLFkfr  (D) buesa ls dksbZ ugha 

Sol. According to carboction stability (dkcZ/kuk;u ds LFkkf;Ro ds vuqlkj) 

 
A-3. When the concentration of alkyl halide is doubled and the amount of H2O taken as solvent is reduced to 

half, the rate of SN1 reaction increases by: 
 (A) 3 times  (B*) 2 times  (C) 1.5 times  (D) 6 times 

 tc ,fYdy gSykbM dh lkUnzrk nksxquh rFkk ,d foyk;d ds :i eas iz;qDr H2O dh ek=kk vk/kh dj nh tkrh gS] rks 

SN1 vfHkfØ;k dh nj c<+ tkrh gS% 

 (A) 3 xquk  (B*) 2 xquk  (C) 1.5 xquk  (D) 6 xquk 
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A-4. Which of the following is not expected to be intermediate of the following reaction ? 

 fuEu esa ls dkSuls e/;orhZ nh xbZ vfHkfØ;k ds fy, lEHkkfor ugha gS \ 

      

2H O
  

    

 (A*)   (B)   (C)   (D)  

Sol. 2H O



          

 
A-5. Which of the following compound can show SN1 reaction :  

 fuEu esa ls dkSulk ;kSfxd SN1 vfHkfØ;k n'kkZ;sxk % 

 (A) 

Cl

  (B) 

Cl

   (C) 

Cl

  (D*)  

Cl

 

 

A-6. Ph–CH –CH–2 CH3

OH

    X (Major product)  

 X is :  

 Ph–CH –CH–2 CH3

OH

    X ¼eq[; mRikn½ 

 X gS % 

 (A) Ph–CH –CH–2 CH3

Cl

 (B*) Ph–CH–CH –CH32

Cl

   (C) Ph–CH –CH –2 2 2CH

Cl

 (D) Ph–C–CH3

Cl

CH3

 

 

A-7. Which one of the following compound will give (d) and () form in SN1 reaction (as major product) 

 fuEu ;kSfxdksa esa ls dkSulk SN1 vfHkfØ;k esa eq[; mRikn ds :i esa (d) vkSj () nsrk gSA 

 (A)   (B*)   (C)   (D)  

Sol.      +  
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A-8. Which describes the best stereochemical aspects of the following reaction ? 

 H Br   Product  

 (A) Inversion of configuration occurs at the carbon undergoing substitution. 
 (B) Retention of configuration occurs at the carbon undergoing substitution.  
 (C*) Racemization occurs at the carbon undergoing substitution. 
 (D) The carbon undergoing substitution is not stereogenic. 

 buesa ls dkSu fuEufyf[kr vfHkfØ;k ds jklk;fud n`f"Vdks.k dks lokZf/kd vPNs ls of.kZr djrk gS ? 

  H Br  mRikn 

 (A) ml dkcZu ij foU;kl dk izrhiu gksrk gS ftl ij izfrLFkkiu gks jgk gSA  

 (B) ml dkcZu ij foU;kl dh ;Fkk fLFkfr jgrh gS ftl ij izfrLFkkiu gks jgk gSA  

 (C*)  ml dkcZu ij jslhehdj.k gksrk gS ftl ij izfrLFkkiu gks jgk gSA  

 (D) og dkcZu ftl ij izfrLFkkiu gks jgk gS og f=kfoetfur ugha gSA  

Sol. 

 

 

 

Section (B) : Bimolecular nucleophilic substitution reaction (SN2 & SNi)  

[k.M (B) :  f}v.kqd ukfHkdLusgh izfrLFkkiu vfHkfØ;k (SN2 & SNi)  
 
B-1. SN2 mechanism proceeds through intervention of :  
  (A) Carbonium ion  (B*) Transition state (C) Free radical  (D) Carbanion 

 fuEu esa dkSuls e/;orZ }kjk SN2 fØ;kfof/k lEiUu gksrh gS %  

  (A) dkcksZfu;e vk;u   (B*) lØae.k voLFkk  (C) eqDr ewyd   (D) dkcZ_.kk;u 

Sol. SN2 mechanism is a single step concerted process and proceed through transition state. 

 SN2  fØ;kfof/k ,dy inh; izØe gS rFkk blesa laØe.k voLFkk curh gSA  

 
B-2.  In SN2 reaction if we doubled the concentration of reactant and nucleophile the rate of SN2 reaction 

increases by : 
 (A) 2 times  (B*) 4 times  (C) 8 times  (D) No change 

 SN2 vfHkfØ;k esa ;fn vfHkdeZd rFkk ukfHkdLusgh dh lkUnzrk dks nksxquk dj fn;k tk;s] rks SN2 vfHkfØ;k dh nj 

fdrus xquk c<+ tk;sxh : 

 (A) 2 xquk  (B*) 4 xquk  (C) 8 xquk  (D) vifjofrZr  

 
B-3. What is the major product obtained in the following reaction ? 

 fuEu vfHkfØ;k esa eq[; mRikn D;k gS \ 

  3NH
    product  mRikn 

 (A*)  (B)  (C)  (D)  
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Sol. 3NH
     

 Because aromatic halides do not give SN reaction in normal conditions.  

 lkekU; ifjfLFkfr;ksa esa ,jkseSfVd gSykbM SN vfHkfØ;k ugh nsrsA  

 
B-4. Identify the reactants (X) and (Y) for the following reaction, respectively. 

     (X)        +         (Y)     2NaNH
   4-Decyne 

 Alkyl halide       Alkyne 

 fuEu vfHkfØ;k ds fy, vfHkdeZd (X) rFkk (Y) Øe'k% Kkr dhft,A  

  (X)        +         (Y)   2NaNH
    4-Msdkbu  

    ,fYdy gSykbM       ,Ydkbu  
 

 (A) CH3(CH2)4CH2–Cl + CH3–CCH  (B) CH3(CH2)2CH2–Cl + CH3–(CH2)2–CCH 
 (C) CH3(CH2)2CH2–Cl + CH3(CH2)3–CCH (D*) CH3–CH2–CH2–Cl + CH3(CH2)4–CCH 
 

B-5.  Product mRikn 

 Product is : mRikn gS :  

 (A) 

CH3

CH3

H
H D

OH
   (B*) 

CH3

CH3

HO
H D

H
  (C) 

CH3

CH3

H
H

Br
OH  (D) 

CH3

CH3

H
H OH

D
 

Sol. SN2 Mechanism. 

Sol. SN2 fØ;kfof/k. 
 

B-6. 3 2 2 2CH (CH ) CH OH

1 butanol

HBr  X,  

 Identify X and the type of mechanism of the reaction?  

   
3 2 2 2CH (CH ) CH OH

1 C;wVsukWy

HBr  X,     

 X ,oa vfHkfØ;k dh fØ;kfof/k igpkfu,sa\  

 (A) CH3–CH2–CH2–CH2–Br  & rFkk SN1   (B*) CH3–CH2–CH2–CH2–Br & rFkk SN2 

 (C) 

Br
|

CHCHCHCH 323   &  rFkk SN1   (D) 

Br
|

CHCHCHCH 323    &  rFkk SN2  

Sol. CH3–CH2–CH2–CH2–OH HBr  CH3–CH2–CH2–CH2–Br 

 Unbranched 1º alcohol gives SN2 reaction with HX.  

 v'kkf[kr 1º ,Ydksgy HX ds lkFk SN2 vfHkfØ;k nsrk gSA 
 

B-7.  OHH

C H2 5

CH3

(D-2-Butanol)

5PCl
  X  ; (X) is 

 (A) S-2-Chlorobutane       (B*) R-2-Chlorobutane   
 (C) Mixture of R and S, 2-Chlorobutane     (D) 1-Chlorobutane   
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   OHH

C H2 5

CH3

(D-2- )C;wVsukWy

5PCl
    X ;  (X) gS % 

 (A) S-2-DyksjksC;wVsu    (B*) R-2-DyksjksC;wVsu 

 (C)  2-DyksjksC;wVsu ds R vkSj S dk feJ.k  (D) 1-DyksjksC;wVsu  

Sol. 5PCl
       Product is R-2-Chlorobutane 

Sol. 5PCl
       R-2-DyksjksC;wVsu mRikn gSA 

 

B-8. 6-Chlorohexan-2-ol 
NaNH2  major product is  

 6-DyksjksgsDlsu-2-vkWy 
NaNH2  eq[; mRikn gS % 

 (A) 

OH

H2N      (B) Cl

NH2

        (C) 

NH2

     (D*) 

O

 

Sol.  

OH

Cl

NaNH2

O
–

Cl
Intramolecular S 2N

O

      

 

B-9. 
2SOCl

pyridine,



    Product  

 Product of the above reaction is : 

 2SOCl

,


fifjfMu
 mRikn  

 mijksDr vfHkfØ;k dk mRikn gSA 

 (A*)  (B)   (C)  (D)  

Sol. 
2SOCl

pyridine,



    

 It is SN2 reaction. ¼;g SN2 vfHkfØ;k gSA½  
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B-10. Consider the following reaction.  

  2SOCl

ether
   

 In the above reaction which phenomenon will take place : 
 (A) Inversion  (B*) Retention  (C) Racemisation (D) Isomerisation 

 fuEu vfHkfØ;k ij fopkj dhft;s  

  
bZFkj

  2SOCl

 
 mijksDr vfHkfØ;k esa dkSulh ?kVuk gksxhA 

 (A) izrhiu   (B*) foU;kl esa ;FkkfLFkfr (C) jslhehdj.k   (D) leko;ohdj.k 

Sol. 2SOCl
  

 It is SNi mech so retenion of configuration. (;g SNi fØ;kfof/k gS vr% foU;kl leku jgsxkA)  

 

Section (C) : Bimolecular aromatic nucleophilic substitution reaction (SN2 Ar) 

[k.M (C) : f}v.kqd ,sjksesfVd ukfHkdLusgh izfrLFkkiu vfHkfØ;k (SN2 Ar) 
C-1. Which of the following reaction is SN2Ar reaction ? 

 fuEu esa ls dkSulh vfHkfØ;k SN2Ar vfHkfØ;k gS? 

 (A) + Br + H
 

  (B) 

CH3 CH3

+ H+ NO2

NO2


 

 (C*)    (D) 
 Br + OH  OH+  Br 

 

 

 

C-2. Which of the following compound gives fastest SN2 Ar reaction ? 

 fuEu esa ls dkSulk ;kSfxd SN2 Ar vfHkfØ;k rhozre xfr ls nsrk gS ? 

 (A) 

Cl

  (B) 

Cl

NO2

NO2

 (C*) 

 

(D) 

Cl

NO2

 

C-3. RONa /   

 Above reaction has maximum rate when :  (mijksDr vfHkfØ;k dh vfHkfØ;k nj vf/kdre dc gksxh) 

 (A) Y = – I  (B) Y = – Br  (C) Y = – Cl  (D*) Y = – F 

Sol. Rate of ArSN2 reaction   
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C-4. 3 2

2

(CH ) NH

Cu O, 
     The product is (;g mRikn gS) : 

 (A)    (B*)    (C)  (D)  

Sol. 3 2

2

(CH ) NH

Cu O, 
     (ArSN2) 

 

Section (D) : Nucleophilic substitution reaction of Ethers & Epoxides 

[k.M (D) :  bZFkj rFkk bikWDlkbM dh ukfHkdLusgh izfrLFkkiu vfHkfØ;k 

D-1. In the given reaction, CH3–CH2–CH2–O–CH2–CH3 
HCl / 

  [X] + [Y] 

 [X] and [Y] respectively will be : 

 nh xbZ vfHkfØ;k esa] CH3–CH2–CH2–O–CH2–CH3 
HCl / 

  [X] + [Y] 
 

 Øe'k% [X] vkSj [Y] gSa : 

 (A*) CH3–CH2 –CH2OH & CH3–CH2 –Cl  (B) CH3–CH2–CH2–Cl & CH3–CH2–OH 
 

 (C) CH3–CH2–CH2–Cl & CH2=CH2  (D) CH3–CH=CH2 & CH2=CH2 

Sol. CH3–CH2–CH2–O–CH2–CH3 
HCl /   CH3–CH2–CH2–OH + CH3–CH2–Cl 

 

D-2. 
H O3



    X + Y  

 The products X and Y are     

  mRikn X rFkk Y gksxsaA 

 (A)   ,   (B*) ,   (C)  ,   (D)  ,   

Sol. Due to formation of stable carbocation   (Tropyllium cation) 

 LFkk;h dkcZ/kuk;u ds fuekZ.k ds dkj.k 

 

(Vªksfify;e /kuk;u) 
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D-3. 
HBr


Alcohol

(P)      +  
Alkyl halide

(Q)  

 (P) & (Q) respectively is :  (P) ,oa (Q) Øe'k% gS  

 (A) , CH3–Br (B) Ph–CH2–OH, CH3–CH2–Br 

 (C*) CH3–OH, 

 

(D) CH3–OH, Ph–CH3–CH2–Br 

 

D-4. + (CH3)2CHMgBr 
2

2

(i)

(ii)

Et O

H O
   

 What will be the product : 

 mijksDr vfHkfØ;k esa mRikn gksxk \ 

 (A) CH3–(CH2)4–CH2–OH   (B) 

3

33

CH
|

CHCHCHCHCH   

 (C*)   (D) 

23

323

)CH(CH
|

CHCHCHCH   

Sol. (C)  + (CH3)2CH Mg Br 
2

2

(i)

(ii)

Et O

H O
  

  
 

PART - III : MATCH THE COLUMN  

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN)  
 

1. Match List-I (Alkyl chloride) with List-II (Rates of solvolysis) and select the correct answer using the 
code given below the lists :  

 lwph I  ¼,fYdy DyksjkbM½ dks lwph II ¼foyk;dhdj.k dh nj½ ls lqesfyr dhft, rFkk lwfp;ksa ds uhps fn;s x;s dksM 

dk iz;ksx djds lgh mÙkj pqfu;s :  

 List-I lwph-I  List-II lwph-II 

(P)   
Cl 

 (1) 1 

(Q)   
Cl 

 (2) 0.07 

(R)   
Cl 

 (3) 7700 

(S)   
Cl Ph 

 (4) 91 

 Codes ¼dksM½ :       

 (A*) P–2 ; Q–1 ; R–4 ; S–3   (B) P–2 ; Q–1 ; R–3 ; S–4 
 (C) P–1 ; Q–2 ; R–3 ; S–4   (D) P–1 ; Q–2 ; R–4 ; S–3 

Sol. Rate of solvolysis  stability of intermediate carbcation. 

Sol. foyk;dhdj.k dh nj dkcZ/kku;u ds LFkkf;Ro ds lekuqikrh gksrh gSA 
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2. Match the column-I with column-II :  

 Column-I  Column-II 

 Substrate   Stereochemistry of product 

(A) 

 Ph 

CH3 
H 

C 
Cl 

 + H2O  (p) Retention  

(B) 

 CH3 

Br D 
H 

C + SH–  (q) Racemisation  

(C) 

 Ph 

OH H 
CH3 

C + SOCl2 
Ether

  (r) Inversion  

(D) 

 Ph 

OH H 
CH3 

C  + PCl3  
(s) Intermediate is carbocation 

 dkWye-I dks dkWye-II ls lqesfyr dhft, %    

 dkWye-I  dkWye-II 

 inkFkZ  mRikn dk f=kfoe jlk;u 

(A) 

 Ph 

CH3 
H 

C 
Cl 

 + H2O  (p) ;FkkfLFkfr@foU;kl esa vifjorZu¼vizrhiu½ 

(B) 

 CH3 

Br D 
H 

C + SH–  (q) jslsehdj.k 

(C) 

 Ph 

OH H 
CH3 

C + SOCl2 
bZFkj

 (r) izrhiu 

(D) 

 Ph 

OH H 
CH3 

C  + PCl3  
(s) e/;orhZ dkcZ/kuk;u gS 

Ans. (A)  q,s ; (B)  r ; (C)  p ; (D)  r 
 

Sol.  (A) 

 Ph 

Cl H 



 Ph 

H 

Ph 

OH H 

Ph 

OH 

H 

C
+ 

   (Racemisation)  

     jslsehdj.k 
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 (B) 

 CH3 

Br D 
H 

 + SH
–
 

CH3 

SH 

D 
H 

  (Inversion)  izrhiu 

   (C) 

 Ph 

OH H 
CH3 

 + SOCl2 
py 

Ph 

Cl  H 
CH3 

  (Retention)  ;FkkfLFkfr/foU;kl esa vifjorZu (vizrhiu) 

 (D) 

 Ph 

OH H 
CH3 

 + PCl3 

Ph 

Cl 

H 
CH3 

  (Inversion)  izrhiu  

 

 
 Marked questions are recommended for Revision.  

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA  

 

PART - I : ONLY ONE OPTION CORRECT TYPE  

Hkkx - I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

1. Arrange the following compounds in order of decreasing reactivity towards SN1 reaction. 

 SN1 vfHkfØ;k ds fy, fuEufyf[kr ;kSfxdksa dh fØ;k'khyrk dk ?kVrk gqvk Øe gS % 

 (i) 

O

I

  (ii) 

I

  (iii) 

I

 

 (A) ii > iii > i  (B*) i > ii > iii  (C) iii < ii < i  (D) i > iii > ii 
Sol. According to stability of carbocation. 

 dkcZ/kuk;u ds LFkkf;Ro ds vuqlkjA 

 
2. The decreasing order of rate of SN2 reaction for given compounds is : 

 fuEufyf[kr ;kSfxdks esa SN2 vfHkfØ;k dh nj dk ?kVrk gqvk Øe gksxk \ 

 (I) CH3–Cl     (II) 

O
||

ClCHCCH 23   

 (III)       (IV) CH3–CH2–Cl 

 

 (A) IV > III > II > I (B) II > III > I > IV (C*) II > I > IV > III (D) none (buesa ls dksbZ ugha) 

Sol.   >  CH3 – Cl  >  CH3 – CH2 – Cl >  

 
3. In an SN1 reaction of alkyl halide on chiral centres there is : 
 (A) 100 % racemization  (B*) inversion more than retention leading to partial racemization  
 (C) 100 % retention   (D) 100 % inversion 

 ,sfYdy gSykbM esa dkbjy dsUnz ij SN1 vfHkfØ;k esa gksrk gS : 

 (A) 100 % jsflehdj.k  (B*) /kkj.k ls FkksMk vf/kd izfrykseu gksrk gS vr% jsflehdj.k vkaf'kd gksrk gSA    

 (C) 100 % /kkj.k   (D) 100 % izfrykseu 

Sol. Inversion product will be more than retention product due to close ion pair formation. 
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4.^ Following are the curves for nucleophilic substitution reaction. 

 (I)  (II)   

 (III)   

  

 The correct statement is :  
 (A) ‘I’ is potential energy diagram for SN2 reaction that takes place with a negative potential energy 

change. 
 (B) ‘II’ is potential energy diagram for SN2 reaction with a positive potential energy change 
 (C) ‘III’ shows potential energy diagram for SN1 reaction with large energy of activation for first 

(slowest) step 
 (D*) All of the above  

 ukfHkdLusgh izfrLFkkiu vfHkfØ;k ds fy;s fuEu oØ fn;s x;s gSA  

 (I)  (II)  

 (III)    

 lgh dFku dkSulk gS % 

 (A) ‘I’ vkjs[k] SN2 vfHkfØ;k ds fy;s fLFkfrt ÅtkZ vkjs[k gS ftlds fy;s fLFkfrt ÅtkZ ifjorZu dk eku _.kkRed 

gSA 
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 (B) ‘II’ vkjs[k] SN2 vfHkfØ;k ds fy;s fLFkfrt ÅtkZ vkjs[k gS ftlds fy;s fLFkfrt ÅtkZ ifjorZu dk eku /kukRed 

gSA 

 (C) 'III' vkjs[k] SN1  vfHkfØ;k ds fy;s fLFkfrt ÅtkZ vkjs[k gS ftlesa izFke ¼lokZf/kd /khes½ in ds fy;s lfØ;.k dh 

ÅtkZ dk eku cgqr vf/kd gSA  

 (D*) mijksDr lHkhA  

Sol. I  Only one T.S. So it is for SN2 and H = –ve. 

 II  Only one T.S. So it is for SN2 and H = +ve. 

 III  More than one T.S. so it is for SN1 and 1st step is rds. 

Sol. I  dsoy ,d T.S. vr% ;g SN2 ds fy,s gS vkSj H = –ve. 

 II  dsoy ,d T.S. vr% ;g SN2  ds fy,s gS vkSj H = +ve. 

 III  ,d ls vf/kd T.S. vr% ;g SN1 ds fy, gS vkSj izFke in (rds) (nj fu/kkZjd in) gSA 

 
5. Aryl halides are less reactive towards nucleophilic substitution reactions as compared to alkyl halides 

due to  
 (A) The formation of less stable carbanion   (B) Longer carbon halogen bond 
 (C) The inductive effect  (D*) sp2–hybridized carbon attached to the halogen 

 ukfHkdLusgh izfrLFkkiu vfHkfØ;k ds izfr ,fjy gSykbM] ,fYdy gSykbM dh rqyuk esa de fØ;k'khy gS D;ksafd  

 (A) de LFkk;h dkcZ,uk;u dk fuekZ.kA (B) vf/kd dkcZu gSykstu cU/k yEckbZ  

 (C) izsjf.kd izHkko   (D*) gSykstu ijek.kq sp2–ladfjr dkcZu ls tqM+k gksrk gSA 

Sol. In aryl halides the C–X bond has partial double bond character due to resonance so the cleavage of C–
X bond becomes difficult. 

 ¼,fjy gSykbM esa, C–X cU/k esa vuqukn ds dkj.k vkaf'kd f}cU/k y{k.k gksrs gSA vr% C–X cU/k dk fonyu dfBu gks 

tkrk gSA½ 

    

 

6. HBr


   (A) ,   HBr


   (B)  

 The product (A) and (B) are respectively :  

 mRikn (A)  rFkk (B) Øe'k% gS % 

 (A*)  &    (B)  &  

 (C) &     (D)  &  

Sol. (A)  
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 (B)  

7. SN1 reaction underoges through a carbocation intermediate as follows : 

  
 [R = t-Bu, iso-Pr, Et, Me] (X = Cl, Br, I) 
 The correct statements are  
 I. The decreasing order of rate of SN1 reaction is t-BuX > iso-PrX > EtX > MeX 
 II. The decreasing order of ionisation energy is MeX > EtX > iso-PrX > t-BuX 
 III. The decreasing order of energy of activation is t-BuX > iso-PrX >EtX > MeX 
 (A*) I & II are correct (B) I & III are correct  (C) II and III are correct (D) I, II & III are correct 

 SN1 vfHkfØ;k dkcksZdsVk;u e/;orhZ ds }kjk fuEu izdkj gksrh gS&  

  
 [R = t-Bu, iso-Pr, Et, Me] (X = Cl, Br, I) 

 lR; dFku gS &  

 I. SN1 vfHkfØ;k dh nj dk ?kVrk Øe t-BuX > iso-PrX > EtX > MeX gSA 

 II. vk;uu ÅtkZ dk ?kVrk Øe MeX > EtX > iso-PrX > t-BuX gSA 

 III. lfØ;.k ÅtkZ dk ?kVrk Øe t-BuX > iso-PrX >EtX > MeX gSA 

 (A*) I vkSj  II lR; gSA  (B) I vkSj  III lR; gSA (C) II vkSj  III lR; gSA  (D) I, II vkSj  III lR; gSA 

Sol. Rate of SN1 reaction is a 
 t-Bu X > iso-PrX > EtX > MeX 
 So order of activation energy 
 t-BuX < iso-PrX < EtX < MeX 
 order of ionisation energy 
 t BuX < iso-PrX < EtX < MeX 

Sol. SN1 vfHkfØ;k dh nj 

 t-Bu X > iso-PrX > EtX > MeX 

 vr% lfØ;.k ÅtkZ dk Øe 

 t-BuX < iso-PrX < EtX < MeX 

 vk;uhdj.k ÅtkZ dk Øe 

 t BuX < iso-PrX < EtX < MeX 
 

8.  

Cl

(R)
optically active

H O2
 

OH

+

OH
   

 What is correct for the above reaction :  
 (A) Total three products are formed. (B) Products mixture is optically active.  
 (C*) Total two products are chiral. (D) Intermediate carbocation is not formed in the reaction. 

  

Cl

(R)
izdkf'kd lfØ;

H O2
 

OH

+

OH
    

 mijksDr vfHkfØ;k ds fo"k; esa fuEu esa ls dkSulk dFku lgh gS:  

 (A) dqy rhu mRikn curs gSaA   (B) mRikn feJ.k izdkf'kd lfØ; gSA 

 (C*) dqy nks mRikn fdjSy gSA   (D) vfHkfØ;k esa e/;orhZ dkcZ/kuk;u ugha curk gSA 
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9. In the following reaction the most probable product will be : 

 fuEu vfHkfØ;k esa vf/kdre lEHkkfor eq[; mRikn gksxk % 

    

 (A)  (B*)  (C)  (D)  

Sol.       

 

10. 
EtONa (1 mol)


    The product is :  mRikn gS % 

 (A*)  (B)   (C) 

ClEtO

NO2

Cl

 (D)  

Sol. 
EtONa (1 mol)


    [– M effect of –NO2 group at para position] 

gy- 
EtONa (1 mol)


    [ iSjk fLFkfr ij –NO2  lewg dk –M çHkko] 

 

11. 
2Br / Fe


Conc. HBr




. HBr




lkUæ
 product is - (mRikn gS) 

  (A*) CH Br + HO2
Br   (B) CH2

OH

+ BrBr  

  (C)    (D)  

Sol. 
2Br / Fe


. HBr




lkUæ
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  +  

 

12. 

 

O 

C     CH2 

Ph 

CH3 

H O2

18

H+
  , The major product is 

 (A) CH  – C – CH3 2

| |

OH OH
18

|
Ph

 with retention, optically active  (B) CH  – C – CH3 2

| |

OH OH
18

|
Ph

 with racemisation 

 (C*) CH  – C – CH3 2

| |

OH OH
18

|
Ph

 with inversion, optically active (D) CH  – C – CH3 2

|
Ph

18

| |
OH OH

 with racemisation 

 

 

O 

C     CH2 

Ph 

CH3 

H O2

18

H+
 

 mijksDr vfHkfØ;k esa izkIr eq[; mRikn fuEu esa ls gksxk \ 

 (A) CH  – C – CH3 2

| |

OH OH
18

|
Ph

 foU;kl vifjofrZr] izdkf'kd lfØ; (B) CH  – C – CH3 2

| |

OH OH
18

|
Ph

 jslsehdj.k ds lkFk 

 (C*) CH  – C – CH3 2

| |

OH OH
18

|
Ph

 izfriu ds lkFk] izdkf'kd lfØ;  (D) CH  – C – CH3 2

|
Ph

18

| |
OH OH

 jslsehdj.k ds lkFk 

Sol. CH  – C – CH3 2

O

|
Ph

H O2

18

|

H

+

CH  – C – CH3 2

OH

OH2

Ph +
18

 – H
+

OHPh
||
CHCCH

|
HO

23

18



 

 

 

PART - II : SINGLE AND DOUBLE VALUE INTEGER TYPE  

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½  
 

1. The most reactive chlorine towards H2O is :  

 H2O dh vksj lokZf/kd fØ;k'khy Dyksjhu gS&  

   
Ans. 3  

Sol. 

 

3AgNO
  SN1 Reaction 
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 Reaction Intermediate — Carbocation :  

 III will give most stable carbocation  stabilised by +m effect of — —  

 I will give stable carbocation 3º   carbocation so order of reaction = III > I > II.  

Sol. 3AgNO
   SN1 vfHkfØ;k 

 vfHkfØ;k e/;orhZ — dkcZ/kuk;u : 

 III lcls vf/kd LFkkbZ dkcZ/kuk;u  — — ds +m izHkko }kjk LFkkbZA 

 I LFkkbZ dkcZ/kuk;u   3º dkcZ/kuk;u vr% vfHkfØ;k Øe = III > I > II.  

2. When the concentration of alkyl halide is tripled and the concentration of  ion is reduced to half, the 
rate of SN2 reaction increases by X times. Report your answer as 10 X. 

 tc ,fYdy gSykbM+ dh lkUnzrk frxquh rFkk  vk;u dh lkUnzrk vk/kh dj nh tkrh gS rks SN2 vfHkfØ;k dh nj 

c<+ tkrh gS % viuk mÙkj 10X ds :i esa fyf[k,A  

Ans. 15 

Sol. Rate of SN2  [R – X] [Nu–]  

 SN2 dh nj  [R – X] [Nu–] 

 2

1

r

r
= 

–1
2

–

[3RX] OH

[RX] [OH ]

    

 r2
 = 1.5 r1 

 

3. CH2–OH 5PCl
  (X) 

NaSH  OH



(X) CH2–S–CH2  

 The number of times where SN2 reaction taken place in above reaction sequence is        

 mijksDr vfHkfØ;k vuqØe esa fdruh ckj SN2 vfHkfØ;k lEiUu gksrh gS :   

Ans. 3 

Sol. CH2–OH 5

N

PCl

S 2
  PhCH2Cl 

N

NaSH

S 2
  PhCH2SH 

 OH


  PhCH2S–  2

N

PhCH Cl

S 2
 CH2–S–CH2  

 

4. Among the 6, how many cyclic isomers of molecular formula C7H13Br can form 1-methylcyclohexane-1-
ol on reaction with H2O/acetone/Ag+. 

 fuEu 6 v.kqlw=k okys ;kSfxd C7H13Br esa dkSu H2O/,flVksu/Ag+ ds lkFk vfHkfØ;k djds 1-esfFkylkbDyksgsDlsu-1-

vkWy nsxsaA 

 (i)  (ii)   (iii)  

 (iv)   (v)   (vi)  

Ans. 5 (Except (ii)) 
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Sol. except this all are correct.  

 

5. How many of the following compounds will give white precipitate with aqueous AgNO3. 

 fuEu esa ls fdrus ;kSfxd tyh; AgNO3 ds lkFk 'osr vo{ksi nsrs gSA     

 (i)   (ii)    (iii)  

 (iv)   (v)  (vi) 

ClOH
||

Ph—C—C—Ph
||
PhPh

    

Ans. 4 (Except (i, iv)) 

Sol. 3AgNO


 
 

     + AgCl 

 3AgNO
    + AgCl 

    

 3AgNO
     

 3AgNO
 + AgCl     

 (To gain stability of carbocation) 

 (dkcksZdsVk;u ds LFkkf;Ro dks izkIr djus ds fy,) 
 

6. Find the total number of isomeric products obtained in these reactions. Report your answer as X Y :  

 fuEufyf[kr vfHkfØ;kvksa ls izkIr leko;oh mRiknksa dh l[a;k Kkr dhft,A viuk mÙkj bl izdkj iznf'kZr dhft, 

X Y  :  

 2 3H O/AgNO
  X   ; 2HCl/ZnCl

  Y 

  
Ans. 22 
Sol. (1) and (2) reactions are SN1 and racemic mixture will form at the end of each reaction. 

Sol. vfHkfØ;k (1) rFkk (2) esa SN1 fØ;kfof/k }kjk jslhfed feJ.k mRikn ds :i esa izkIr gksrk gSA  
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PART - III : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE  

Hkkx-III : ,d ;k ,d ls vf/kd lgh fodYi çdkj (ONE OR MORE THAN ONE OPTION CORRECT TYPE)  
 

1. Which of the following order is/are correct for the solvolysis in 50% aqueous ethanol at 44.6°C. 

 44.6°C rki ij 50% tyh; ,FksukWy esa foyk;d vi?kVu dk dkSulk @ dkSuls Øe lgh gS @ gSa % 

 (A)  <  <  

 (B*)  <  <  

 (C*)    <  <   

 (D)  <  <  

Sol. Rate of solvolysis  Stability of carbocation.  

 foyk;d vi?kVu dh nj  dkcZ/kuk;u dk LFkkf;Ro  

 

2. Observe the following reaction I and II k1k1, k2k2 are rate constants. Select the correct option(s). 

 vfHkfØ;k I vkSj II dk izs{k.k dhft;sA k1k1, k2k2 nj fu;rkad gSA lgh fodYi@fodYiksa dks pqfu;sA 

 (I)   CH3 – I  

 (II) 

I
|

CHCHCH 33      

 (A*) k1 > k1   (B*) k1 > k2   (C) k2 > k2   (D) k2 > k1

Sol. k1  <  K1  due to steric hinderence of nucleophile (ukfHkdLusgh ds f=kfoe ck/kk ds dkj.k) 

 k2  <  K2  due to steric hinderence of nucleophile (ukfHkdLusgh ds f=kfoe ck/kk ds dkj.k) 

 k1 > K2  due to steric hinderence of R – X (R–X dh f=kfoe ck/kk ds dkj.k) 

 k1 > k2  due to steric hinderence of R – X (R–X dh f=kfoe ck/kk ds dkj.k) 

 

3.   +         A (Major) 

 major product of this reaction is. 

   +         A (eq[;) 

 fuEu vfHkfØ;k dk eq[; mRikn igpkfu;sA  

 (A*) 

F

H
H

NC (B)  (C*) (D)  

Sol. It is an example of SN2 reaction. 

 ;g SN2 vfHkfØ;k dk mnkgj.k gSA  
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4. TsCl
Pyridine
X NaBr  Y. X and Y are : 

 TsCl
fifjfMu

 X NaBr  Y. X vkSj  Y gSa % 

 (A*) X =    (B*) Y =   (C) X =      (D) Y =   

Sol. TsCl NaBr     

 

 
5. Which of the following conditions are favour for SN2 mechanism in alkyl halides ? 
 (A*) Strong nucleophile    (B*) High conc. of nucleophile 
 (C) 3º alkyl halide    (D) Polar protic solvent 

 buesa ls dkSulh ifjfLFkfr;k¡ ,fYdy gSykbM dh SN2 fØ;kfof/k ds fy, vuqdwy gSA 

 (A*) izcy ukfHkdLusgh     (B*) ukfHkdLusgh dh mPp lkUnzrk 

 (C) 3º ,fYdy gSykbM     (D) /kqzoh; izksfVd foyk;d 

Sol. SN2 Reaction    High conc. of Nucleophile 

      Strong Nu
 

     Polar Aprotic solvent 

     Rate of reaction = 3º RX < 2º RX < 1º RX < CH3–X 

gy. SN2 vfHkfØ;k   ukfHkdLusgh dh mPp lkUnzrk 

      izcy ukfHkd Lusgh Nu
 

     /kqzoh; vizksfVd foyk;d 

     vfHkfØ;k dh nj = 3º RX < 2º RX < 1º RX < CH3–X 

 
6. Which of the following reactions are nucleophilic substitution reaction ? 

 fuEu esa ls dkSu&dkSulh vfHkfØ;k ukfHkdLusgh vfHkfØ;k gSa \ 

 (A*) 

OH
|

Ph–CH–CH–CH 23
5PCl

    (B*) 6 5 2C H CH SNa 


   

 (C*) 2SOCl
    (D*) HI

     

 

7. Identify correct steps representing SN1 mechanism for the cleavage of ether with HI  

 R–O–R + HI      

 (A) 
slow

( )rds
  RI + HOR (R is 1°)     (B*) 

slow

( )rds
 (R is 3°) + ROH 
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 (C*) 
fast

   RI        (D) 
slow

( )rds
  R – I 

 bZFkj ds HI ds lkFk fonyu ds fy;s] fuEu esa ls SN1 fØ;kfof/k ds lgh in dks igpkfu;sA 

  R–O–R + HI     

 (A) 
( ds)r

/khek  RI + HOR (R = 1°) (B*) 
( ds)r

/khek   (R = 3°) + ROH 

 (C*) rhoz   RI    (D) 
( ds)r

/khek   R – I 

Sol. In first step acid base reaction takes place and after that stable carbocation intermediate is formed. 

Sol. izFke in esa vEy {kkj vfHkfØ;k lEiUu gksrh gS rFkk mlds i'pkr~ LFkk;h dkcZ/kuk;u e/;orhZ dk fuekZ.k gksrk gSA 

 

8. 

O O

O O

(1) KOH (2) R-X

1 eq N—RNH  

 In which option correct rate for step-2 is given for the different R–X 

 fuEu esa ls fdl fodYi esa fofHk=k R-X ds fy, in-2 dh lgh nj nh xbZ gS \ 

 (A) CH3–CH2–Br <  CH3—CH—CH3

Br

  (B) Ph–Cl > CH3–CI 

 (C*) Ph–CH2–Br >   (D*) CH2=CH–CH2–CI > CH3–CH2–CH2– Cl  

 

9.     X + Y     

 In the above reaction which of the following are correct. 
 (A*) step-1 is an acid-base reaction  (B*) step-2 is an SN2 reaction 

 (C*) X = n-Butane; Y = aromatic compound (D) the nucleophile in 2nd reaction is    

  X + Y 
 ¼mRikn½     

 mijksDr vfHkfØ;k ds fy, fuEUk esa ls dkSulk@dkSuls dFku lgh gS \ 

 (A*) in-1 vEy&{kkj vfHkfØ;k gSA   (B*) in-2 SN2vfHkfØ;k gSA 

 (C*) X = n-C;wVsu; Y = ,jksesfVd ;kSfxd  (D) 2nd vfHkfØ;k esa ukfHkdLusgh gS  

 

10.^ CH3Br + NH3 
 [(CH3)4] N Br 

 excess   salt 
 About the salt obtained which is true? 
 (A*) by SN2 mechanism.    (B*) NH3 is nucleophile. 
 (C) by SN1 mechanism    (D) 4 equivalent of NH3 is used during reaction.  

 CH3Br + NH3
  [(CH3)4] N  Br 

    vkf/kD;  yo.k 

 izkIr gksus okys yo.k ds fy, fuEu esa ls dkSulk dFku lR; gSA 

 (A*) SN2 fØ;kfof/k }kjk izkIr gksrk gSA 

 (B*) mijksDr vfHkfØ;k esa NH3 ,d ukfHkdLusgh gSA 

 (C) SN1 fØ;kfof/k }kjk izkIr gksrk gSA  

 (D) mijksDr vfHkfØ;k esa NH3 ds 4 rqY;kadks dh vko';drk gksrh gSA 
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PART - IV : COMPREHENSION 

Hkkx - IV : vuqPNsn (COMPREHENSION) 
 

Read the following passage carefully and answer the questions.  

fuEu vuqPNsn dks /;kuiwoZd if<+;s rFkk iz'uksa ds mÙkj nhft,A 

Comprehension # 1 
 One of the most interesting and useful aspects of stereochemistry is the study of what happens to 

optically acitive molecules when they react. The product isolated from the reaction of the chiral material 
can tell us a great deal about the reaction mechanism. We observe 

 SN2    Inversion of configuration 

 SN1   Racemisation 

 SNi   Retention of configuration 
 

vuqPNsn # 1 

 f=kfoe jlk;u dh lcls vf/kd :fpdj vkSj mi;ksxh ckrksa esa ls ,d gS izdkf'kd lfØ; v.kqvksa dk D;k gksrk gS tc 

os fØ;k djrs gSaA vkjfEHkd fdjSy ;kSfxd dh vfHkfØ;k ls i`FkDd`r mRikn, gesa vfHkfØ;k dh fØ;kfof/k ds ckjs esa 

egRoiw.kZ tkudkjh nsrk gSA ge ns[krs gSa fd   

 SN2   foU;kl dk izrhiu  

 SN1   jslsehdj.k  

 SNi   foU;kl dh ;FkkfLFkfr 
 

1. In the given reactions, the reaction mechanism respectively is :  

 nh xbZ vfHkfØ;kvksa dh fØ;kfof/k crkb,saA  

 ()          ()   +  

 ()         (V)   

 

 (A) SN2, SN1, SN2, SNi (B*) SN2, SN1, SNi, SN2 (C) SN1, SN2, SNi, SN1 (D) SN2, SNi, SN1, SN2  

Sol. I   Inversion of configuration   SN2 II   Racemisation takes place   SN1 

 III Retention of configuration   SNi IV   Inversion of configuration   SN2 

gy. I   foU;kl dk izfriu  SN2 

 II   jslsehdj.k lEiUu gksrk gSA  SN1 

 III   foU;kl dh ;FkkfLFkfr  SNi  

 IV   foU;kl dk izfriu SN2 

 
2. The given reaction is an example of which type of mechanism ? 

   Ether + SO  + HCl2D Cl

C H3 7

C H6 5

 

 

 (A) SN2   (B) SN1   (C*) SNi   (D) None  

 nh xbZ vfHkfØ;k fdl izdkj dh fØ;kfof/k dk mnkgj.k gS \ 

    bZFkj + SO  + HCl2D Cl

C H3 7

C H6 5

 

 (A) SN2   (B) SN1   (C*) SNi   (D) dksbZ ugha 
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Sol. In this reaction retention of configuration takes place so it is SNi mechanism. 

 bl vfHkfØ;k esa foU;kl ;FkkfLFkr jgrk gS vr% SNi fØ;kfof/k gSA 

 
3. In which of the following reaction retention of configuration is observed ? 

 (A) CH3 Br

H

D

Nal/acetone    (B*)     

 (C) + HOHCH3 Br

C H2 5

C H3 7

    (D) H OTs

CH3

C H2 5

Na   

 fuEu esa ls fdl vfHkfØ;k esa foU;kl vifjofrZr jgrk gS \ 

 (A) CH3 Br

H

D

Nal/,lhVksu    (B*)   

 (C) + HOHCH3 Br

C H2 5

C H3 7

    (D)  H OTs

CH3

C H2 5

Na  

Sol.   Retention in configuration. 

Sol.   foU;kl ;FkkfLFkfrA 

 
Comprehension # 2 
 An organic compound ‘A’ has molecular formula C5H9Br decolorises brown colour of bromine water but 

does not rotate plane polarised light. ‘A’ on treatment with HBr/ROOR forms C5H10Br2 which on further 

treatment with NaOH(aq) gives the cyclic ether 
 

O 

 

vuqPNsn # 2 

 ,d dkcZfud ;kSfxd A ftldk v.kqlw=k C5H9Br gS] czksehu ty ds Hkwjs jax dks fojaftr djrk gS ijUrq lery /kzqfor 

izdk'k dk ?kw.kZu ugha djrk gSA ‘A’, HBr/ROOR ds lkFk mipkfjr djus ij C5H10Br2 cukrk gS tks iqu% 

NaOH(aq) ds lkFk mipkfjr djus ij pfØ; bZFkj 
 

O 

 cukrk gSA 

 
4. The starting compound ‘A’ most likely to be. 

 izkjfEHkd ;kSfxd ‘A’ gksxk&  

 (A) 
 

Br 
    

    (B)   Br  

 (C*)   
Br 

  (D) 
  

Br 
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Sol. 
  Br 

 + HBr     22OR   Br Br 

HO

–   

Br 

HO 

 

         

 

O 

H 

+ 

–Br̄  

–H+ 

O 

 
               
5. Compound ‘A’ on treatment with HBr will produce   
 (A) An achiral dibromide    (B*) A racemic mixture 
 (C) A single pure enantiomer   (D) A meso dibromide 

 ;kSfxd ‘A’ dks HBr ds lkFk mipkfjr djus ij dkSulk mRikn cusxkA   

 (A) ,d vfdjsy MkbZczksekbM   (B*) ,d jslsfed feJ.k 

 (C) ,d ,dy 'kq) izfrfcEc :ih   (D) ,d felks MkbZczksekbM 

Sol. 
  Br 

 + HBr  

  
Br 

Br 

H 
* 

 +  

  
Br 

Br 

H 
* 

 

 
Comprehension # 3 
 Answer Q.6, Q.7 and Q.8 by appropriately matching the information given in the three columns 

of the following table. 

Columns 1, 2 and 3 contain reactants, reagents & products respectively.  

Column-1 Column-2 Column-3 

(I) Ph–CH2–CH2–Br (i) NaOH/H2O (P)   

 
Ph–CH–CH3 

OH 

* 

(±) 

   

(II) 

 

Ph 

Br 

CH3 

H  (ii) HI, H2O/acetone (Q)  

 

Ph 

H 

Me 

HO  

(III)  

 

Ph 

OH 

CH3 

H  (iii)  NaOH/DMSO  (R) Ph–CH2–CH2–OH 

(IV) Ph–CH2–CH2–OH (iv) SOCl2/Pyridine, (NaOH/DMF)  (S)  

 

Ph 

OH 

Me 

H  
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vuqPNsn # 3 

uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.6, Q.7 vkSj Q.8 ds mÙkj 

nhft;sA 

dkWye 1, 2 rFkk 3 Øe'k% fØ;kdkjd] vfHkdeZd rFkk mRikn dks lqesfyr djksA 

dkWye-1 dkWye-2 dkWye-3 

(I) Ph–CH2–CH2–Br (i) NaOH/H2O (P)   

 
Ph–CH–CH3 

OH 

* 

(±) 

   

(II) 

 

Ph 

Br 

CH3 

H  (ii) HI, H2O/,slhVksu (Q)  

 

Ph 

H 

Me 

HO  

(III)  

 

Ph 

OH 

CH3 

H  (iii)  NaOH/DMSO  (R) Ph–CH2–CH2–OH 

(IV) Ph–CH2–CH2–OH (iv) 
SOCl2/fijhMhu,  

(NaOH/DMF)  
(S)  

 

Ph 

OH 

Me 

H  

 
6. SN1 + SN2 mixed mechanism is observed in the reaction :  

 SN1 + SN2 ds feJ.k okyh vfHkfØ;k izsf{kd gksrh gS : 

 (A) (I), (iii) (P)    (B*) (II) (i) (P)   (C) (III) (iv) (Q)  (D) (IV) (ii) (S)  

Sol. 

 

Ph 

Br 

Me 

H 

Ph 

OH   +   

CH3 

H 
NaOH/H2O 

SN1 + SN2 

Ph 

H 

CH3 
 

HO 

   

 

 
7. Only SN1 mechanism is observed in : 

 dsoy SN1 vfHkfØ;k izsf{kr gksrh gS : 

 (A) (I), (i) (R)   (B) (II) (iii) (P)   (C) (IV) (ii) (S)  (D*) (III) (ii) (P)  

Sol. 

 

Ph 

OH 

CH3 
 

H 
HI 

SN1 
CH3–CH–Ph 

I 

* H2O 

Acetone SN1 
CH3–CH–Ph 

OH 

* 

(±) (±)  

 

8. SN2 mechanism is observed in :  

 SN2 vfHkfØ;k izsf{kr gksrh gS : 

 (A) (I), (iii) (R)   (B) (IV) (iv) (R)   (C) (II) (iii) (Q)  (D*) all  

Sol. Ph–CH2–CH2–Br 
 NaOH/DMSO 

SN2  Ph–CH2–CH2–OH  

 Ph–CH2–CH2–OH 
 SOCl/Py 

SN2 Ph–CH2–CH2–Cl  
 NaOH/DMF 

SN2  Ph–CH2–CH2–OH  

   

 

Ph 

Br 

CH3 

H 
 NaOH 

DMSO 
SN2 

 

Ph 

H 

CH3 

HO   

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Organic Reaction Mechanisms-III  
 

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADV ORM III- 32 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

  
 

* Marked questions may have more than one correct option. 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -   
 

PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS)  

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u  
 

1. An SN2 reaction at an asymmetric carbon of a compound always gives :         [IIT-JEE-2001(S), 1/135] 
 (A) an enantiomer of the substrate  (B) a product with opposite optical rotation 
 (C) a mixture of diastereomers   (D*) a single stereoisomer 

 fdlh ;kSfxd ds vlefer dkcZu ij SN2 vfHkfØ;k lnSo nsrh gS%  [IIT-JEE-2001(S), 1/135] 

 (A) vfHkdkjd dk izfrfcEc:ih leko;ohA  (B) mRikn esa foijhr izdkf'kd ?kw.kZu izkIr gksrk gSA 

 (C) foofje leko;oh;ksa dk feJ.kA   (D*) dsoy ,d f=kfoeleko;ohA  

Sol. In SN2 reaction the nucleophile always attack from back side therefore a single stereoisomer is formed 
with inverted configuration.  

 SN2 vfHkfØ;k esa ukfHkdLusgh lnSo foijhr fn'kk ls vkØe.k djrk gSA blfy, dsoy ,d f=kfoe leko;oh curk gSA 

ftldk izrhiu foU;kl gksrk gSA  
 

2. The compound that will react most readily with NaOH to form methanol is :[IIT-JEE-2001(S), 1/135] 

 fuEu esa ls dkSulk ;kSfxd NaOH ds lkFk vfr'kh?kzrkiwoZd fØ;k djds esFksukWy cukrk gS%[IIT-JEE-2001(S), 1/135] 

 (A) (CH3)4N+I–  (B) CH3OCH3  (C*) (CH3)3S+I–  (D) (CH3)3C–Cl 
Sol. Carbon-sulphur bond is weaker than carbon-nitrogen bond. So the -(CH3)2S+ is a better leaving group. 

Therefore react most readily with NaOH to form methanol. 

 dkcZu&lYQj cU/k] dkcZu&ukbVªkstu cU/k dh rqyuk esa nqcZy gksrk gSA blfy, -(CH3)2S+  ,d vPNk fu"dkflr lewg 

gSA vr% 'kh?kzrkiwoZd fØ;k djds esFksukWy cukrk gSA 
 

3. Cyclobutyl bromide on treatment with magnesium in dry ether forms an organometallic (A). The 
organometallic (A) reacts with ethanal to give an alcohol (B) after mild acidification.  Prolonged 
treatment of alcohol (B) with an equivalent amount of HBr gives1-bromo-1-methyl cyclopentane (C).  
Write the structures of (A), (B) and explain how (C) is obtained from (B). [IIT-JEE-2001(S), 5/135] 

 lkbDyks C;wfVy czksekbM dh vfHkfØ;k eSaXuhf'k;e] 'kq"d bZFkj ls djkus ij dkcZ/kkfRod ;kSfxd (A) izkIr gksrk gSA 

dkcZ/kkfRod ;kSfxd (A) ,Fksusy ls vfHkfØ;k djds rFkk nqcZy vEy ls vEyh;dj.k djus ij ,Ydksgy (B) nsrk gSaA 

,Ydksgy (B) dh HBr ls vfHkfØ;k djkus ij 1-czkseks-1-esfFky lkbDyksisUVsu (C) izkIr gksrk gSA (A), (B) dh ljapuk 

cukb, rFkk le>kb, dh (B) ls (C) dSls izkIr djsxsaA              [IIT-JEE-2001(S), 5/135] 

Ans. (A) = ; (B) =  ; (C) =  

Sol. Mg

Dry ether

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 Mechanism of formation of compound ‘C’ from ‘B’ 

H

 2–H O


C
CH3

H
+

1, 2 bond shift

CH3

H

+

Secondary
Carbocation

C
–shifting of H ion

(hydride shift )


–Br   

Sol. Mg
'kq"d bZFkj

 

      

 ;kSfxd B ls ;kSfxd 'C’ ds fuekZ.k dh fØ;kfof/k 

          H

 2–H O


C
CH3

H
+

1, 2 bond shift

CH3

H

+

Secondary
Carbocation

C
–shifting of H ion

(hydride shift )
  

–Br  

 
 

4. Identify X, Y and Z in the following synthetic scheme and write their structures. 

 CH3CH2CC–H 2

3 2

(i) NaNH

(ii) CH CH Br
  X 

2 4H / Pd . BaSO
  Y 4alkaline KMnO

  Z 

 Is the compound Z optically active ? Justify your answer.          [IIT-JEE-2002(M), 5/150] 

 fuEu izØe esa X, Y rFkk Z dks igpkuksa ,oa mudh lajpuk fyf[k;sA 

 CH3CH2CC–H 2

3 2

(i) NaNH

(ii) CH CH Br
  X 

2 4H / Pd . BaSO
  Y 4KMnO


{kkjh;

 Z 

 D;k Z izdkf'kd lfØ; gS @ vius mÙkj dks le>kb;sA    [IIT-JEE-2002(M), 5/150] 

Ans.  CH3–CH2–CCH 2

3

(i) NaNH

( NH )
  CH3–CH2–CCNa  
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ene3Hexcisy
HH
||

CHCHCCCHCH 3223



  CH3–CH2–C
)X'Compound(

32 CHCH.C  

    

)'Z'Compound(
HH

||
CHCHCCCHCH

||

OHOH

3223 

 

Ans.  CH3–CH2–CCH 2

3

(i) NaNH

( NH )
CH3–CH2–CCNa  

 b Zug sDllei{k 



3y
HH
||

CHCHCCCHCH 3223

 CH3–CH2–C )X'(

CHCH.C 32

kSfxd;





     
)'Z'(

HH
||

CHCHCCCHCH
||
OHOH

3223

kSfxd;



 

Sol. CH3–CH2–CCH 2

3

(i) NaNH

( NH )
CH3–CH2–CCNa  CH3–CH2–C

)X'Compound(
CHCH–C 32   

)'Z'Compound(
HH

||
CHCHCCCHCH

||

OHOH

3223 

ene3Hexcisy

HH
||

CHCHCCCHCH 3223




 

      (Optically Inactive) 

Sol. CH3–CH2–CCH 2

3

(i) NaNH

( NH )
  CH3–CH2–CCNa CH3–CH2–C

)X'(

CHCH–C 32

kSfxd;

 

  

)'Z'(

HH
||

CHCHCCCHCH
||
OHOH

3223

kSfxd;



bZugsDllei{k 



3y
HH
||

CHCHCCCHCH 3223
 

         (izdkf'kd vlfØ;) 

 

5.  + C2H5I 
–

2 5

2 5

OC H (excess)

Anhydrous(C H OH)
 product, major product is    [JEE-2003(S), 3/144] 

  + C2H5I 

–

2 5

2 5

OC H

(C H OH)


¼ ½vkf/ kD;

futZy
 mRikn( eq[; mRikn gS %    [JEE-2003(S), 3/144] 

 (A) C6H5OC2H5   (B*) C2H5OC2H5   (C) C6H5OC6H5   (D) C6H5I  
Sol. It is a SN2 reaction.  
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 C2H5O– attract the proton from phenol converting the later into phenoxide ion. This would then make 
nucleophilic attack on the methylene carbon of alkyl iodide, but C2H5O–  is in excess C2H5O–  is better 
nucleophile than C6H5O– (phenoxide) ion since while in the former the negative charge is localised over 
oxygen and in the later it is delocalised over the whole molecular frame work. So, C2H5O– ion make 
nucleophilic attack at ethyl iodide to give diethyl ether (Williamson’s Synthesis). 

    
gy ;g ,d  SN2 vfHkfØ;k gSA  

 C2H5O– izksVksu ij vkØe.k dj fQukWy dks fQukWDlkbM eas cnyrk gSA rc ukfHkdLusgh ,fYdy vk;ksMkbM ds 

esfFkyhu dkcZu ij vkØe.k djrk gS] ysfdu C2H5O–  vfèkd ek=kk esa mifLFkr gksrk gS] rks C6H5O– (fQukWDlkbM) dh 

rqyuk eas C2H5O– csgrj ukfHkdLusgh gksxk D;ksafd  C2H5O–  dk _.kkRed vkos'k vkWDlhtu ij LFkkuhÑr jgrk gS 

rFkk C6H5O– esa ;g iwjs v.kq ij foLFkkuhÑr gksrk gS] blfy;s C2H5O–  vk;u izcy ukfHkdLusgh ds :i esa ,fFky 

vk;ksMkbM ij vkØe.k dj Mkb,fFky bZFkj cukrk gSA (fofy;elu la'ys"k.k). 

  
 
6. Explain why 7-bromo-1,3,5-cycloheptatriene exist as an ion while 5-Bromo-1,3-cyclopentadiene does 

not form any ion even in the presence of Ag+. Explain why ?  [JEE 2004(S), 4/144] 

 D;k dkj.k gS fd Ag+ dh mifLFkfr esa 7-czkseks-1,3,5-lkbYkksgsIVkVªkbbZu ,d vk;u cukrk gS tcfd 5-czkseks-1,3-

lkbDyksisUVkMkbbZu }kjk fdlh izdkj dk dksbZ vk;u izkIr ugha gksrk \  [JEE 2004(S), 4/144] 

Sol. 7-bromo-1,3,5-cycloheptatriene on ionisation gives tropylium ion  which is aromatic & highly 

stable, but ionisation of 5-bromo-1, 3-cyclopentadiene gives 1, 3-cyclopentadienyl cation  which is 

anti aromatic & unstable. (Non existent) 

Sol. 7-czkseks-1,3,5-lkbDyksgSIVkVªkbZbu vk;uhdj.k ds ckn  Vªksikbfy;e vk;u  nsrs gS tks fd ,jksesfVd rFkk cgqr  

vf/kd LFkkbZ gS] ijUrq 5-czkseks-1,3-lkbDyksisUVkMkbZbu vk;uhdj.k ds ckn 1,3-lkbDyksisUVkMkbZbukbZy /kuk;u  

nsrk gSA tks fd ,UVh ,jkSesfVd gS  (de LFkk;h gS)  

 

7. Compound (X)  is reacted with aqueous acetone it gives following  

products.          [JEE(S)2005, 3/144] 

 ;kSfxd (X) dh vfHkfØ;k tyh; ,lhVksu ls gksus ij izkIr mRikn fuEu esa 

ls gksxsaA          [JEE(S)2005, 3/144] 
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 (A*) K, L  (B) K, M  (C) L only (dsoy L) (D) M only (dsoy M) 

Sol. 
aq. acetone

Cl¯
 2H O

H
  K 

          L 2H O

H
  

Sol. 
Cl¯


tyh; ,lhVksu

 2H O

H
  K

 

                   L 2H O

H
       

 
8. Explain the following observations :     [JEE 2005(M), 4/144] 

 (A)   Acidic solution 

   Neutral solution 

 (B)        + F¯ 

      No release of F¯  

 (C)        but not  
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 (D)      +   

 

     

      

 fuEufyf[kr izs{k.kksa dks Li"V dhft,A      [JEE 2005(M), 4/144] 

 (A)      vEyh; foy;u 

     mnklhu foy;u 

 (B)     + F¯ 

      dksbZ F¯ ugha fudyrk gSA 

 (C)        ysfdu    ugha 

 (D)       +    

        

Ans. (A) In 1st SN1 reaction is possible so by-product is HBr in 2nd SN1 reaction is not possible. 
 (B) 1st can give SN2 Ar but 2nd can not give because –m of –NO2 is not opperating. 
 (C) 2nd product has two antiaromatic rings but 1st does not have antiaromatic system. 
 (D) –NO2 is metadirecting but –N=O group is ortho-para directing due to +m of –N=O.  

Ans. (A) 1st esa SN1 vfHkfØ;k gksrh gS mldk lg mRikn HBr gSA ysfdu 2nd esa SN1 vfHkfØ;k lEHko ugha gSA  

 (B) 1st esa SN2 Ar vfHkfØ;k gksrh gS ysfdu 2nd esa –NO2 lewg dk –m dk izHkko ugha yxus ds dkj.k SN2 Ar 

vfHkfØ;k ugha gksrh gSA  

 (C) 2nd esa nks ,UVh,jksesfVd oy; gS ysfdu 1st esa ,UVh,jksesfVd oy; ugha gSA  

 (D) –NO2 esVk funsZ'kh gS ysfdu –N=O vkFkksZ&isjk funsZ'kh lewg gSA  
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Sol. (A)     + HBr (strong acid)  

        + 

        (SN1 reaction) 

      No reaction 

 Because aryl halide have resonance stabilized C–X bond, and do not give SN reaction. 

 (B) Due to presence of p-NO2 group, (–I, –m group) the SN2 Ar reaction is accelerated (due to 

stabilization of intermediate carbanion. In the second case NO2 can not exert its –m effect to stabilize 
the carbanion. 

 (C) In the formation of first product the antiaromaticity due to the presence of three “ ” rings of the 

reactant is finished and the product becomes more stable. While in 2nd case the product is 
thermodynamically less stable. 

 (D)  2NO
              

           2NO
     

 Arenium ion is stabilised by + m effect of – N
 

= O  

                etc. 

  – NO2 exerts -m effect, so incoming electrophile can attack at meta position only. 

 

gy. (A)      + HBr (izcy vEy)  

        + 

        (SN1 vfHkfØ;k) 

      dksbZ vfHkfØ;k ugha 

 D;kasfd ,fjy gSykbM esa C – X cU/k vuqukn }kjk LFkk;h gS vkSj SN vfHkfØ;k ugha nsrk gSA 

 (B) p-NO2 lewg dh mifLFkfr ds dkj.k  (–I, –m group) SN2 Ar vfHkfØ;k rsth ls gksrh gS D;ksafd e/;orhZ 

dkcZ,uk;u LFkk;h gksrk gSA f}rh; fLFkfr esa NO2 dk –m izHkko ugha yxus ds dkj.k dkcZ,uk;u LFkk;h ugha gksrk gSA 
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 (C) izFke mRikn ds fuekZ.k esa vfHkdkjd dh rhu ,UVh,jksesfVd ` `  oy; lekIr gks tkrh gS] vkSj mRikn 

vf/kdLFkk;h gks tkrk gSA tcfd 2nd fLFkfr esa mRikn m"ekxfrdh :i ls de LFkk;h gSA 

 (D)     2NO
           

           

 2NO
  

 ,jhfu;e vk;u] – N
 

=O ds + m izHkko ds dkj.k LFkk;h gSA  

             bR;kfnA 

 – NO2 -m izHkko Mkyrk gS] vr% dsoy esVk fLFkfr ij bysDVªkWuLusgh dk vkØe.k gks ldrk gSA  

 
9. The major product of the following reaction is       [JEE-2008, 3/162] 

   

 

 fuEu vfHkfØ;k esa cuus okyk eq[; mRikn gS       [JEE-2008, 3/162] 

   

 (A*)  (B)  (C)  (D)  

Sol.    

 It is SN2 reaction so back side attack is possible. 

 (;g SN2 vfHkfØ;k gSA vr% foijhr fn'kk ls vkØe.k lEHko gSA) 
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10. In the reaction OCH3

HBr the products are :    [JEE-2010, 3/160] 

 (A) Br OCH3and H2   (B) Brand CH3Br 

 (C) Br and CH3OH   (D*) OHand CH3Br  

 vfHkfØ;k] OCH3

HBr   esa mRikn gSa %     [JEE-2010, 3/160] 

 (A) Br OCH3  vkSj H2   (B) Br vkSj CH3Br 

 (C) Br vkSj CH3OH   (D*) OH vkSj CH3Br  

Sol.  

 
11. The synthesis of 3-octyne is achieved by adding a bromoalkane into a mixture of sodium amide and an 

alkyne. The bromoalkane and alkyne respectively are :    [JEE-2010, 3/160] 

 (A) BrCH2CH2CH2CH2CH3 and CH3CH2CCH (B) BrCH2CH2CH3 and CH3CH2CH2CCH 

 (C) BrCH2CH2CH2CH2CH3 and CH3CCH (D*) BrCH2CH2CH2CH3 and CH3CH2CCH 

 3-vkWDVkbZu dk la'ys"k.k lksfM;e ,ekbM vkSj ,sYdkbZu ds feJ.k esa czkseks,Ydsu Mkyus ls gksrk gSA czkseks,sYdsu vkSj 

,sYdkbu Øe'k gSa % 

 (A) BrCH2CH2CH2CH2CH3 vkSj CH3CH2CCH (B) BrCH2CH2CH3 vkSj CH3CH2CH2CCH 

 (C) BrCH2CH2CH2CH2CH3 vkSj CH3CCH (D*) BrCH2CH2CH2CH3 vkSj CH3CH2CCH   

Sol. CH3–CH2–CC–H 2NaNH
CH3–CH2–CC 3 2 2 2CH –CH –CH –CH –Br

CH3–CH2–CC–CH2–CH2–CH2–CH3  

           3-octyne (3-vkWDVkbZu) 

 
12. The major product of the following reaction is :     [JEE-2011, 3/163] 

 fuEu vfHkfØ;k esa eq[; mRikn gS %       [JEE-2011, 3/163] 

  

 (A*)  (B)  

 (C)   (D)  
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Sol.   

  

 
 
13. KI in acetone, undergoes SN2 reaction with each P, Q, R and S. The rates of the reaction vary as  

 ,lhVksu esa KI ds foy;u dh izR;sd P, Q, R vkSj S ds lkFk vyx&vyx SN2 vfHkfØ;k gksrh gSA  

 bu vfHkfØ;k dh njksa ds ifjorZu dk lgh Øe gSA       [JEE-2013, 2/126] 

 H3C–Cl             

 

 P  Q  R     S  
 

 (A) P > Q > R > S   (B*) S > P > R > Q (C) P > R > Q > S (D) R > P > S > Q 
Sol. Reaction mechanism (SN2) 

 –I effect at  carbon (carbon attached to leaving group) will be exerted by  hence  

 will be most reactive. 

 

Sol. vfHkfØ;k fØ;kfofèk (SN2) 

  ds izcy –I izHkko ds dkj.k 

 

dh fØ;k'khyrk dh nj SN2 vfHkfØ;k ds fy, 

vfèkdre gks tkrh gSA 

 

14. The major product in the following reaction is :   [JEE(Advanced)-2014, 3/120] 

  
 fuEu vfHkfØ;k esa eq[; mRikn gS %     [JEE(Advanced)-2014, 3/120] 

  

 (A)    (B) 
 

OH 
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 (C)      (D*)   

Sol. Cl

O

CH3

CH MgBr/ether3

0ºC

Cl

CH3

CH3O

O
+Cl

–

      

 

15. The acidic hydrolysis of ether (X) shown below is fastest when : [JEE(Advanced)-2014, 3/120]  

     
 (A) one phenyl group is replaced by a methyl group. 
  (B) one phenyl group is replaced by a para-methoxyphenyl group. 
 (C*) two phenyl groups are replaced by two para-methoxyphenyl groups. 
 (D) no structural change is made to X. 

 uhps fn;s bZFkj (X) dk vEyh; ty vi?kVu (hydrolysis) rhozre gS tc [JEE(Advanced)-2014, 3/120]  

     
 (A) ,d Qsfuy lewg dks ,d esfFky lewg }kjk izfrLFkkfir fd;k x;k gksA 

  (B) ,d Qsfuy lewg dks ,d iSjk&feFkkDlhQsfuy lewg }kjk izfrLFkkfir fd;k x;k gksA 

 (C*) nks Qsfuy lewg dks nks iSjk&feFkkDlhQsfuy lewg }kjk izfrLFkkfir fd;k x;k gksA 

 (D) X esa dksbZ lajpukRed cnyko u fd;k x;k gksA 

Sol. Ph3C–OR 
2

H

H O



Ph3C–OH + ROH  

 The reaction proceeds by SN1 Mechanism : 

 Ph3C–OR + H  Ph3C OHR


Ph3C+ ROH  

               H O2  

         Ph3C–OH
–H

 Ph3C– 2OH


 

 
 Greater the electron releasing effect of the attached groups greater is the stability of intermediate 

carbocation, & faster is the rate of reaction. 

 If two ph– groups are replaced by MeO  groups, strong +M effect of MeO– groups stabilize, 

the carbocation better there by making the reaction faster. 
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gy. Ph3C–CR
2

H

H O



Ph3C–OH + ROH 

 mijksDr vfHkfØ;k SN1 fØ;kfof/k }kjk gksrh gSA 

 Ph3C–OR + H Ph3C OHR


Ph3C 

                         H O2   

                            Ph3C–OH
–H

 Ph3C– 2OH


 

 layXu lewg dk ftruk T;knk bysDVªkWu izfrd"khZ izHkko gksxk] e;/;orhZ dkcZ/kuk;u dk LFkkf;Ro mruk gh T;knk gksxk 

rFkk vfHkfØ;k dh nj Hkh rhoz gksxhA 

 ;fn nks ph– lewg dks MeO  lewg ds }kjk izfrLFkkfir dj fn;k tk;s] MeO– izcy +M dkcZ/kuk;u dk 

vPNs izdkj ls  LFkk;hdj.k djrk gSA ftlds ifj.kkeLo:i vfHkfØ;k rhoz nj ls gksxhA  

 
Paragraph for questions 16 and 17 

 Schemes 1 and 2 describe sequential transformation of alkynes M and N. Consider only the major 
products formed in each step for both the schemes.  

 HO
H

1. NaNH  (excess)2

2. CH CH  (1 equivalent)3 2I

3. CH  (1 equivalent)3I

4. H , Lindlar's catalyst2

M
  X  Scheme-1 

   Y   Scheme-2 

iz'u la[;k 16 vkSj 17 ds fy, vuqPNsn 

 ;kstuk,¡ 1 rFkk 2 ,Ydkbuksa M ,oa N ds vuqØfed :ikUrj.k (sequential transformation) dks n'kkZrh gSA nksuksa 

;kstukvksa ds izR;sd in ds fy, dsoy eq[; mRikn ij fopkj dhft,A 

 HO
H

1. NaNH  2 ¼vf/kdrk esa½

2. CH CH  3 2I ¼lekuek=kk½

3. CH  3I ¼lekuek=kk½

4. H , 

         (Lindlar's catalyst)
2 fyUMykj mRizsjd

M
  X  ;kstuk-1 

   Y   ;kstuk-2 

16. The product X is :        

 mRikn X gS %       [JEE(Advanced)-2014, 3/120]  

 (A*) 

H CO3

H H

   (B)  

 (C) 

CH CH O3 2

H H

   (D) 

H

H

CH CH O3 2
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Sol.    

 
17. The correct statement with respect to product Y is  [JEE(Advanced)-2014, 3/120]  
 (A) It gives a positive Tollens test and is a functional isomer of X. 
 (B) It gives a positive Tollens test and is a geometrical isomer of X. 
 (C*) It gives a positive iodoform test and is a functional isomer of X. 
 (D) It gives a positive iodoform test and is a geometrical isomer of X. 

 mRikn Y ds laca/k esa lR; dFku gS %     [JEE(Advanced)-2014, 3/120]  

 (A) ;g /kukRed VkWysu VsLV nsrk gS rFkk X dk fØ;kRed leko;o (functional isomer) gSA 

 (B) ;g /kukRed VkWysu VsLV nsrk gS rFkk X dk T;kferh; leko;o (geometrical isomer) gSA 

 (C*) ;g /kukRed vk;ksMksQkeZ VsLV nsrk gS rFkk X dk fØ;kRed leko;o gSA 

 (D) ;g /kukRed vk;ksMksQkeZ VsLV nsrk gS rFkk X dk T;kferh; leko;o gSA 

Sol.     

 (Y) can give iodoform test (but not Tollen's test and it is a functional isomer of (X)  

 (Y) vk;ksMksQkWeZ ijh{k.k nsrk gS ¼ysfdu VkWysu ijh{k.k ugha nsrk gS rFkk ;g (X) dk ,d fØ;kRed leko;oh gSA½  

 
18. The major product of the reaction is                [JEE(Advanced)-2015, 4/120] 

 fuEufyf[kr vfHkfØ;k dk eq[; mRikn gS                [JEE(Advanced)-2015, 4/120] 

    

H C3
CO H2

CH3 NH2

NaNO , aqueous HCl2

0ºC

2NaNO , HCl

0º C


 tyh;
 

 (A) 

H C3

CH3

NH2

OH

    (B) 

H C3
CO H2

CH3 OH

   

 (C*) 

H C3
CO H2

CH3 OH

   (D) 

H C3

CH3

NH2

OH
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Sol. Treating with nitrous acid (diazotisation) gives a hydroxyl group in the place of the amino group. The 
reaction occurs stereospecifically with retention in configuration.  

 
 

19.* For the following compounds, the correct statement(s) with respect to nucleophilic substitution reaction 
is (are)                   [JEE(Advanced)-2017, 4/122] 

 

 
Br 

I  

 Br 

II  

 

H3C—C—Br  

CH3 

CH3 

III 

 

Br 

IV 

CH3 

 

 (A*) Compound IV undergoes inversion of configuration     
 (B) The order of reactivity for I, III and IV is : IV > I >III    
 (C*) I and III follow SN1 mechanism 
 (D*) I and II follow SN2 mechanism 

 uqfDyvksfQfyd izfrLFkkiu vfHkfØ;kvksa (nucleophilic substitution reactions) ds lUnHkZ esa fuEufyf[kr ;kSfxdksa ds 

fy, lgh dFku gS ¼gSa½ 

 

 
Br 

I  

 Br 

II  

 

H3C—C—Br  

CH3 

CH3 

III 

 

Br 

IV 

CH3 

 

 (A*) ;kSfxd IV ds foU;kl (configuration) dk izrhiu (inversion) gksrk gSA      

 (B) I, III vkSj IV ds fy, vfHkfØ;kf'kyrk dk Øe gS : IV > I >III    

 (C*) I vkSj III SN1 fØ;kfof/k dk vuqlj.k djrs gSa 

 (D*) I vkSj II SN2 fØ;kfof/k dk vuqlj.k djrs gSa 

Sol. (A) Compound  
 

Br ,2° Benzylic may follow both path SN1 and SN2. 

 (C) I is 
 

Br  (1° benzylic halide) and 

 

C–C–Br 

C 

C 

(3º alkyl halide). Follow SN1.  

(D) I and II follow SN2 also, as both are 1° halide. 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Organic Reaction Mechanisms-III  
 

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADV ORM III- 46 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

gy % (A) ;kSfxd 
 

Br ,2° csUtkbZfyd SN1 rFkk SN2 fØ;kfofèk dk vuqlj.k djrk gSA 

 (C) I, 
 

Br  (1° csUtkbZfyd gSykbM) rFkk 

 

C–C–Br 

C 

C 

 (3º ,fYdy gSykbM) SN1 fØ;kfofèk iznf'kZr djrk gSA 

(D) I rFkk II  nksuks tks fd 1° gSykbM SN2 fØ;kfofèk iznf'kZr djrk gSA 

 
20.* In the following reaction sequence, the correct structure(s) of X is (are)  
                    [JEE(Advanced)-2018, 4/120 

 fuEufyf[kr vfHkfØ;k vuqØe esa X dh lgh lajpuk ¼lajpuk,¡½ gS ¼gSa½            [JEE(Advanced)-2018, 4/120]

   

 X 3 2

2

3 2

1)PBr ,Et O

2)NaI,Me CO
3)NaN ,HCONMe


 

Me N3 

enantiomerically Pure 

,suSfUVvksejh; 'kq) 

 

      

 (A) 

 

Me OH 

   (B*) 

 

Me OH 

 

  (C) 

 

Me OH 
    (D) 

 

Me OH 
 

Sol.  OH Me 
PBr3 

Et2O(SN2) 

Br Me 
NaI 

Acetone 
(SN2) 

I Me 

NaN3(DMF) (SN2) 
 

N3 Me 

 

 

PART - II : JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS) 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 

 

JEE(MAIN) OFFLINE PROBLEMS 
 

1. SN1 reaction is feasible in :       [AIEEE-2002, 3/225] 

 fuEUk esa SN1 vfHkfØ;k lEHko gS %       [AIEEE-2002, 3/225] 

 (1*) (CH3)3C–Cl + KOH      (2)   + KOH   

 (3)    (4)    

Sol. SN1 unimolecular nucleophilic substitution reation is favoured with stability of carbocation. 

 (1) (CH3)3 C (3° Carbocation)   (2)  1° Carbocation  

 (3) Aryl Carbocation   (4)    
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gy % SN1 ,dy vkf.od ukfHkd izfrLFkkiu vfHkfØ;k dkcZ/kuk;u ds LFkkf;Ro dk i{k ysrh gSA  

 (1) (CH3)3 C 3° dkcZ/kuk;u   (2)  1°  dkcZ/kuk;u   

 (3)  vLFkk;h ,fjy dkcZ/kuk;u (4)   

 

2. The reaction : (CH3)3C–Br 2H O
 (CH3)3C–OH is an example of -  [AIEEE-2002, 3/225] 

 (1) elimination reaction.    (2*) substitution reaction. 
 (3) free radical reaction.    (4) rearrangement reaction. 

 fuEufyf[kr vfHkfØ;k : (CH3)3C–Br 2H O
 (CH3)3C–OH ,d mnkgj.k gS %  [AIEEE-2002, 3/225] 

 (1) foyksiu vfHkfØ;kA     (2*) izfrLFkkiu vfHkfØ;kA  

 (3) eqDr ewyd vfHkfØ;kA     (4) iqufoZU;kl vfHkfØ;kA  

Sol. 3º Alkyl Halide give SN1 reaction with H2O. 

 3º ,sfYdy gSykbM H2O ds lkFk SN1 vfHkfØ;k nsrs gSaA 

 
3. Bottles containing C6H5I and C6H5CH2I lost their original labels. They were labelled A and B for testing. 

A and B were separately taken in a test tube and boiled with NaOH solution. The end solution in each 
tube was made acidic with dilute HNO3 and then some AgNO3 solution was added. Substance B gave a 
yellow precipitate. Which one of the following statements is true for this experiment ?  
          [AIEEE-2003, 3/225] 

 (1*) A was C6H5I    (2) A was C6H5CH2I  
 (3) B was C6H5I     (4) Addition of HNO3 was unnecessary 

 C6H5I rFkk C6H5CH2I ls Hkjh cksryksa ds okLrfod yscy [kks tkrs gSaA bUgsa ijh{k.k ds fy, A rFkk B uke fn;k tkrk 

gSA A rFkk B vyx&vyx ij[kuyh esa NaOH ds lkFk mckys tkrs gSa] rRi'pkr~ izR;sd esa ruq HNO3 vkSj AgNO3 

feyk;k tkrk gSA B ihyk vo{ksi nsrk gSA bl iz;ksx ds fy, dkSu&lk dFku lR; gS \  [AIEEE-2003, 3/225] 

 (1*) A, C6H5I  Fkk  (2) A, C6H5CH2I Fkk  (3) B, C6H5I Fkk (4) HNO3 feykuk vko';d ugha FkkA  

 
4. Tertiary alkyl halides are practically inert to substitution by SN2 mechanism because of:  
          [AIEEE-2005, 3/225] 
 (1*) steric hinderance (2) inductive effect (3) instability  (4) insolubility 

 r`rh;d ,fYdy gSykbM izk;ksfxd :i ls SN2 izfrLFkkiu ds izfr fuf"Ø; gksrs gS] D;ksafd % [AIEEE-2005, 3/225] 

 (1*) f=kfoe ck/kk ds dkj.k (2) izsjf.kd izHkko ds dkj.k (3) vLFkkf;Ro ds dkj.k (4) vfoys;rk ds dkj.k 

Sol. Steric hinderance. (f=kfoe ck/kk) 

 
5. The structure of the major product formed in the following reaction is :  [AIEEE-2006, 3/165] 

 fuEufyf[kr vfHkfØ;k esa eq[; mRikn dh lajpuk gksxh %     [AIEEE-2006, 3/165] 

  
NaCN

DMF
  

 (1) 
CH Cl2



CN

  (2) 

CH Cl2

CN

 (3*) 
CH CN2



 (4) 

CH CN2

CN

  

Sol. In aryl halides the C–X bond has partial double bond character due to resonance so it will not give SN 
 

reaction 

 (,fjy gSykbM esa C–X cU/k esa] vuqukn ds dkj.k vkaf'kd f}cU/k xq.k vk tkrs gS blfy, ;g SN 
 vfHkfØ;k ugha nsrk 

gSA) 
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6. CH3Br + Nu– CH3 – Nu + Br– 

 The decreasing order of the rate of the above reaction with nucleophiles (Nu–) A to D is : 
[AIEEE-2006, 3/165] 

 ukfHkdLusgh (Nu–) A ls D ds lkFk mijksDr vfHkfØ;k dh nj dk lgh ?kVrk gqvk Øe gS % [AIEEE-2006, 3/165] 

  [Nu– = (A) PhO– ,  (B) AcO– , (C) HO– , (D) CH3O–]   
 (1*) D > C > A > B (2) D > C > B > A (3) A > B > C > D (4) B > D > C > A 
Sol. If the nucleopilic atom or the centre is same, nucleophilicity parallels basicity, i.e., more basic the 

species  stronger is the nucleophile. 
  CH3O– > HO– > PhO– > AcO– 
 Here, the nucleophilic atom i.e. O is the same in all these species, This order can be easily explained 

on the general concept that a weaker acid has a stronger conjugate base. 

Sol. ;fn ukfHkdLusgh ijek.kq ;k dsUnz leku gS] rks ukfHkdLusfgrk] {kkjh;rk ds Øe esa gksxh vFkkZr vf/kd {kkjh; lewg 

vfèkd ukfHkdLusgh gksxkA  

  CH3O– > HO– > PhO– > AcO– 

 ;gka ukfHkdLusgh 'O' ijek.kq lHkh esa leku gS] ;g Øe lkèkkj.k fu;e }kjk vklkuh ls le>k;k tk ldrk gS fd 

nqcZy vEy dk l;qaXeh {kkj izcy gksrk gSA 

 
7. Which of the following is the correct order of decreasing SN2 reactivity ?  [AIEEE-2007, 3/120] 

 fuEu esa ls fdlesa SN2 fØ;k'khyrk ds ?kVrs gq, Øe dks lgh iznf'kZr fd;k x;k gS ?  [AIEEE-2007, 3/120] 

 (1) RCH2X > R3CX > R2CHX   (2*) RCH2X > R2CHX > R3CX 
 (3) R3CX > R2CHX > RCH2X   (4) R2CHX > R3CX > RCH2X 
 

Sol. The reactivity of a compound towards SN2 reaction decreases as the crowding at the C-atom containing 
leaving group increases. 

gy. fu"dkflr lewg ls tqMs+ gq, dkcZu v.kq ij f=kfoe ck/kk c<+us ls ;kSfxd dh SN2 vfHkfØ;k ds izfr fØ;k'khyrk ?kV 

tkrh gSA  

 
8. The organic chloro compound, which shows complete stereochemical inversion during an SN2 reaction, 

is: 

 ,d dkcZfud Dyksjks ;kSfxd] tks SN2  vfHkfØ;k ds nkSjku iw.kZr% f=kfoejklk;fud izfriu fn[kkrk gS] fuEu esa ls gS % 

           [AIEEE-2008, 3/105] 
 (1) (CH3)3CCl   (2) (CH3)2CHCl  (3*) CH3Cl   (4) (C2H5)2CHCl 
Sol. CH3Cl show complete stereochemical inversion during an SN2 reaction. 

 CH3Cl, SN2 vfHkfØ;k ds nkSjku iw.kZ f=kfoejklk;fud izfriu n'kkZrk gSA 

 

9. Which of the following on heating with aqueous KOH, produces acetaldehyde ? [AIEEE-2009, 4/144]  

 tyh; iksVSf'k;e gkbMªksDlkbM ds lkFk xeZ djus ij fuEu esa ls dkSu ,slhVSfYMgkbM cukrk gSa \ 

 (1) CH3CH2Cl  (2) CH2ClCH2Cl  (3*) CH3CHCl2  (4) CH3COCl 

Sol. KOH


 2H O

CH3CHO 

 
 
10. From amongst the following alcohols the one that would react fastest with conc. HCl and anhydrous 

ZnCl2, is          [AIEEE-2010, 4/144]  
 (1) 2-Butanol   (2*) 2-Methylpropan-2-ol   (3) 2-Methylpropanol (4) 1-Butanol  

 fuEufyf[kr ,sYdksgkWyksa esa og ,d tks lkUnz HCl rFkk futZy ZnCl2 ds lkFk rhozre xfr ls vfHkfØ;k djsxk] gksxk %

          [AIEEE-2010, 4/144]  

 (1) 2-C;wVsukWy  (2*) 2-esfFkyizksisu-2-vkWy  (3) 2-esfFkyizksisukWy (4) 1-C;wVsukWy 

Sol.  Reaction of alcohol with HCl and anhydrous ZnCl2 is an SN reaction.    
 3° alcohol react faster with HCl and anhydrous ZnCl2 since it forms more stable carbocation 

intermediate.  

 ,YdksgkWy dh HCl ,oa ZnCl2 ds lkFk SN vfHkfØ;k gksrh gSA  
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 3° ,YdksgkWy HCl vkSj futZy ZnCl2 ds lkFk rhozre xfr ls vfHkfØ;k djrk gS D;ksafd ;g vf/kd LFkk;h dkcZ/kuk;u 

e/;orhZ cukrk gSA 

 
11. Consider the following bromides :      [AIEEE-2010, 4/144]  

          
 The correct order of SN1 reactivity is : 

 fuEufyf[kr czksekbMksa ij fopkj dhft, %      [AIEEE-2010, 4/144]  

       
 buesa SN1 vfHkfØ;k'khyrk dk lgh Øe gS %  

 (1*) B > C > A  (2) B > A > C  (3) C > B > A  (4) A > B > C 
Sol. Rate of SN1 reaction  stability of carbocation   

 SN1 vfHkfØ;k dh nj dkcZ/kuk;u dk LFkkf;Ro  
 

12. A solution of (–)-1-chloro-1-phenylethane in toluene racemises slowly in the presence of a small 
amount of SbCl5, due to the formation of :         [JEE(Main) 2013, 4/120] 

 (1) carbanion  (2) carbene  (3*) carbocation  (4) free radical  

 VkWywbZu esa (–)-1-Dyksjks-1-Qsfuy,Fksu dk SbCl5 dh FkksM+h lh ek=kk dh mifLFkfr esa jsflehdj.k gks tkrk gS vkSj 

bldk dkj.k fuEu esa ls fdlh ,d dk cuuk gS] og gS %         [JEE(Main) 2013, 4/120] 

 (1) dkcZ,uk;u  (2) dkchZu  (3*) dkcksZdSVk;u  (4) eqDr eqyd 

Sol.  

 



  

 

gy- 

 


   

 
13. An unknown alochol is treated with the “Lucas reagent” to determine whether the alcohol is primary, 

secondary or tertiary. Which alcohol reacts fastest and by what mechanism :   [JEE(Main) 2013, 4/120] 
 (1) secondary alcohol by SN1   (2*) tertiary alcohol by SN1 
 (3) secondary alcohol by SN2   (4) tertiary alcohol by SN2 

 ,d vKkr ,YdksgkWy dks Y;wdkWl vfHkdkjd ds lkFk ;g tkuus ds fy;s mipkfjr fd;k tkrk gS fd ,YdksgkWy 

izkFkfed]f}rh;d vFkok r`rh;d gSA fuEu esa ls dkSulk ,YdksgkWy lokZf/kd rhozrk ls vfHkfØ;k djrk gS vkSj fdl 

fØ;kfof/k }kjk %             [JEE(Main) 2013, 4/120] 

 (1) f}rh;d ,sYdksgkWy] SN1 }kjk   (2*) r`rh;d ,sYdksgkWy] SN1 }kjk 

 (3) f}rh;d ,sYdksgkWy] SN2 }kjk   (4) r`rh;d ,sYdksgkWy] SN2 }kjk 

Sol. The reaction of alcohol with lucas reagent is mostly an SN1 reaction and the rate of reaction is directly 
proportional to the carbocation stability formed in the reaction, since 3° R–OH forms 3° carbocation 
hence it will react fastest. 

gy- Y;wdkWl vfHkdeZd ds lkFk ,YdksgkWy dh vfHkfØ;k eq[;r;k% SN1 vfHkfØ;k gh gksrh gS rFkk vfHkfØ;k dh nj 

vfHkfØ;k esa cuus okys dkcZ/kuk;u ds LFkkf;Ro ds lekuqikrh gksrh gS] D;ksafd 3° R–OH ls 3° dkcZ/kuk;u curk gSA 

vr% ;g rhoz nj ls vfHkfØ;k djsxkA 
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14. In SN2 reactions, the correct order of reactivity for the following compounds: CH3Cl, CH3CH2Cl, 
(CH3)2CHCl and (CH3)3CCl is :            [JEE(Main) 2014, 4/120] 

 ;kSfxdksa CH3Cl, CH3CH2Cl, (CH3)2CHCl vkSj (CH3)3CCl dk SN2 fØ;k esa fØ;k djus dk mfpr Lrj Øe gksrk 

gS:               [JEE(Main) 2014, 4/120] 

 (1) CH3Cl > (CH3)2CHCl > CH3CH2Cl > (CH3)3CCl  (2*) CH3Cl > CH3CH2Cl > (CH3)2CHCl > (CH3)3CCl  
 (3) CH3CH2Cl > CH3Cl > (CH3)2CHCl > (CH3)3CCl (4) (CH3)2CHCl > CH3CH2Cl > CH3Cl > (CH3)3CCl 

Sol. Rate of SN2  
1

Steric crowding of 'C'



 

  

Sol. SN2 dh nj   

  
 
15. The synthesis of alkyl fluorides is best accomplished by :           [JEE(Main) 2015, 4/120] 
 (1) Free radical fluorination   (2) Sandmeyer's reaction 
 (3) Finkelstein reaction    (4*) Swarts reaction 

 vYdkby ¶yksjkbM ds la'ys"k.k ds fy, lcls csgrjhu fof/k gS % 

 (1) eqDr ewyd ¶yksfjus'ku    (2) lSUMek;j vfHkfØ;k 

 (3) fQadyLVkbu vfHkfØ;k    (4*) LokVZl vfHkfØ;k 

Sol. R–X + AgF   R–F + AgX (Swarts reaction) (LokVZl vfHkfØ;k)  

 

16. The product of the reaction give below is :             [JEE(Main) 2016, 4/120] 

 uhps nh xbZ vfHkfØ;k ds fy, mRikn gksxk %             [JEE(Main) 2016, 4/120] 

  
 1. NBS/h 

2. H2O/K2CO3 

 X 

 (1*) 

 OH 

  (2) 

 O 

  (3) 

 CO2H 

 (4) 
 

 

Sol.  

 Br 
1.NBS 

h 

Br 

+ 

K2CO3 2.H2O 

HO OH 

+ 
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17. The increasing order of the reactivity of the following halides for the SN1 reaction is :         
        [JEE(Main) 2017, 4/120] 

 SN1 vfHkfØ;k ds fy, fuEu gSykbMksa dks vfHkfØ;kRedrk dk c<+rk Øe gS%         [JEE(Main) 2017, 4/120] 

 

 

Cl 

CH3CHCH2CH3 

(I)  

 CH3CH2CH2Cl 

(II)   

 p–H3CO–C6H4–CH2Cl 

(III)  
 (1*) (II) < (I) < (III) (2) (I) < (III) < (II) (3) (II) < (III) < (I)  (4) (III) < (II) < (I) 

Sol. Reactivity towards SN1 reaction  stability of carbocation.  

 SN1 vfHkfØ;k ds izfr fØ;k'khyrk  dkcZ/kuk;u dk LFkkf;Ro   

 II < I < III  

 

 

CH3O CH2 

  > CH3– CH



–CH2–CH3 > CH3–CH2– 2CH


  

 [Stability order of carbocation] [dkcZ/kuk;u dk LFkkf;Ro Øe] 

 
18. The major product formed in the following reaction is :                  [JEE(Main) 2018, 4/120] 

 fuEu vfHkfØ;k esa cuus oky eq[; mRikn gS %                    [JEE(Main) 2018, 4/120] 

    

 
O 

O 

IH

Heat
  

 (1) 

 

OH 

I 

 (2*)

 

 

I 

 

 OH 

  (3)

 

 

OH 
 
 OH 

  (4) 

 

I 

 
I 

 

 

Sol. 

 

O 

O 
 

IH


  

 

O 

I 

H 
 

 

JEE(MAIN) ONLINE PROBLEMS 
 

1. Allyl phenyl ether can be prepared by heating :                  [JEE(Main) 2014 Online (09-04-14), 4/120] 

 ,sfyy Qsfuy bZFkj fdls xeZ dj cuk;k tk ldrk gS %                  [JEE(Main) 2014 Online (09-04-14), 4/120] 

 (1) C6H5Br + CH2=CH–CH2–ONa  (2*) CH2=CH–CH2–Br + C6H5ONa 
 (3) C6H5–CH=CH–Br + CH3–ONa  (4) CH2=CH–Br + C6H5–CH2–ONa 
 
2. In a nucleophilic substitution reaction : 

  R–Br + Cl– 
DMF

  R–Cl + Br– 

 Which one of the following undergoes complete inversion of configuration ?   
                       [JEE(Main) 2014 Online (09-04-14), 4/120] 

 fuEu ukfHkdLusgh izfrLFkkiu vfHkfØ;k esa dkSuls ;kSfxd esa lEiw.kZ foU;kl esa izfriu izkIr gksrk gS \  

  R–Br + Cl– 
DMF

  R–Cl + Br–           [JEE(Main) 2014 Online (09-04-14), 4/120] 

 (1) C6H5CHC6H5Br    (2) C6H5CH2Br 
 (3*) C6H5CHCH3Br    (4) C6H5CCH3C6H5Br 
 
3. The major product formed when 1,1,1-trichloro-propane is treated with aqueous potassium hydroxide is:

                       [JEE(Main) 2014 Online (19-04-14), 4/120] 
 (1) Propyne  (2) 1-Propanol  (3) 2-Propanol  (4*) Propionic acid 

 tc,1,1,1-VªkbDyksjksizksisu dh tyh; iksVSf'k;egkMªksDlkbM ls fØ;k dh tkrh gS rks eq[; mRikn D;k gksxk \  

       [JEE(Main) 2014 Online (19-04-14), 4/120] 

 (1) izksikbu  (2) 1-izksisukWy  (3) 2-izksisukWy  (4*) izksfi;ksfud vEy  

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Organic Reaction Mechanisms-III  
 

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADV ORM III- 52 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

4. The final product formed when Methyl amine is treated with NaNO2 and HCl is :   
                       [JEE(Main) 2014 Online (19-04-14), 4/120] 

 (1) Diazomethane (2*) Methylalcohol (3) Methylcyanide (4) Nitromethane 

 esfFky ,ehu dh NaNO2 vkSj HCl ds lkFk fØ;k djus ij miyC/k vfUre vfHkfØ;k Qy gksrk gS %  

                       [JEE(Main) 2014 Online (19-04-14), 4/120] 

 (1) Mkb,stksehFksu  (2*) esfFky ,sYdksgky (3) esfFkyfl;kukbM (4) ukbVªksehFksu 

 
5. Williamson synthesis of ether is an example of :                  [JEE(Main) 2014 Online (19-04-14), 4/120] 
 (1) Nucleophilic addition    (2) Electrophilic addition 
 (3) Electrophilic substitution   (4*) Nucleophilic substitution 

 bZFkj dk fofy;elu la'ys"k.k buesa ls fdl dk mnkgj.k gS \:       [JEE(Main) 2014 Online (19-04-14), 4/120] 

 (1) U;wfDy;ksfQfyd ladyu   (2) bySDVªkfQfyd ladyu 

 (3) bySDVªkfQfyd izfrLFkkiu   (4*) U;wfDy;ksfQfyd izfrLFkkiu 

 
6. The major product of the following reaction is :                   [JEE(Main) 2017 Online (08-04-17), 4/120] 

 fuEu vfHkfØ;k dk eq[; mRikn D;k gksxk \                    [JEE(Main) 2017 Online (08-04-17), 4/120] 

  

 OH 

OH  

2 3

3

1.K CO

2.CH (1eq.)
  

 (1) 
 O 

   (2) 
 OCH3 

  (3) 

 OH 

OCH3 

 (4*) 

 

OH 

OCH3 

 

Sol. 

 OH 

OH 

"More acidic H" 

 

 

 O
 

OH   

3

N

CH

S 2





 O–Me 

OH  
 
7. In the following reaction sequence : 

 
3 6 2(C H Cl )


 
KOH(aq)

  3

2

(i)CH MgBr

(ii)H O/H
  2Anhy.ZnCl Con.HCl

gives turbidity immediately 

 The compound  is :                      [JEE(Main) 2017 Online (09-04-17), 4/120] 

 fuEu vfHkfØ;k Øe esa % 

 
3 6 2(C H Cl )


 
KOH(aq)

  3

2

(i)CH MgBr

(ii)H O/H
  2Anhy.ZnCl Con.HCl

  vkfoyrk rqjUr nsrk gS 

 ;kSfxd  gS %                       [JEE(Main) 2017 Online (09-04-17), 4/120] 

 (1) 2 3CH CH CH
| |
Cl Cl

   (2*) 3 3

Cl
|

CH C CH
|
Cl

   (3) 2 3Cl CH CH CH
|
Cl

     (4) 2 2 2CH CH CH
| |
Cl Cl

    

Sol. 3 3

Cl
|

CH C CH
|
Cl

 
 KOH aq



 

CH3—C—CH3 
|| 
O 



 

CH3—C— CH3 
| 
OH 

| 
CH3 

immediate turbidity with Lucas reagent. 
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8. On treatment of the following compound with a strong acid, the most susceptible site for bond cleavage 
is :        [JEE(Main) 2018 Online (15-04-18), 4/120] 

 fuEu ;kSfxd dks ,d izcy vEy ls vfHkfØf;r djus ij vkcU/k VwVus dk lokZf/kd lxzká LFkku gksxk :   

         [JEE(Main) 2018 Online (15-04-18), 4/120] 

 

1 
 

O 
 

O 
 2 
 

3 
 

4 
 5 

 

6 
 

 

 (1) C1 – O2  (2*) O2 – C3  (3) C4 – O5   (4) O5 – C6  

Sol.   O O 

H

 O O + 

H 

 O O 

H 

 
 

 
9. The major product B formed in the following reaction sequence is : 
        [JEE(Main) 2018 Online (16-04-18), 4/120] 

 fuEu vfHkfØ;k esa Øe esa cuk eq[; mRikn B gS %  [JEE(Main) 2018 Online (16-04-18), 4/120] 

 

 CHO 

MeO 
 2 5

2

(i) C H MgBr

(ii) H O
  A 

HCl
  B 

 (1) 
 

Cl 
Cl 

    (2) 
 

MeO 

 

 (3) 
 

MeO 

   (4*) 

 

MeO 

Cl 

 

Sol. 

 

C–H 

CH3O 

O 

2 5

2

(i) C H MgBr

(ii) H O


 

CH3O 

OH 

 N

HCl

S 1


 

CH3O 

Cl 

 

 
10. The major product of the following reaction is :  [JEE(Main) 2018 Online (16-04-18), 4/120] 

 fuEu vfHkfØ;k dk eq[; mRikn gS &    [JEE(Main) 2018 Online (16-04-18), 4/120] 

 

 

NH2 

Br 

 
N

KOH

S 2
     

 (1) 

 

NH2 

OH 

 (2) 

 

NH2 

OH 

 (3*) 

 

H2N 

OH 

 (4) 

 

H2N 

OH 

 

Sol. 

 

NH2 

Br 

 
N

KOH

S 2
  

 

NH2 

OH 

 or 

 

H2N 

OH 

 

 Inversion takes place at the carbon containing bromine atom. 

 izfriu ¼;FkkfLFkfr½ czksehu ijek.kq okys dkcZu ij gksrh gSA 
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11. The major product of the following reaction is :  [JEE(Main) 2019 Online (09-01-19), 4/120] 

 fuEufyf[kr vfHkfØ;k dk eq[; mRikn gS %   [JEE(Main) 2019 Online (09-01-19), 4/120] 

  
 (1) KOH (aqueous) 

(2) CrO3/H
+ 

(3) H2SO4/ 
 

Br 

Br 

 

 

 (1) 

 O 

Br 

   (2)  

 
O 

HO 

 (3)  

 O 

HO 

  (4*)  

 
O 

Br 

 

Sol.  

 

Br 

Br 

 
KOH

 

Br 

OH 




H/CrO3

 

Br 

OH 

O 
42SOH



 
O 

Br 

  

 
12. The compound A and B in the following reaction are, respectively : 

 
 

 HCHO HCl AgCNA B   

        [JEE(Main) 2019 Online (09-01-19), 4/120] 
 (1) A = Benzyl alcohol, B = Benzyl isocyanide   
 (2) A = Benzyl chloride, B = Benzyl cyanide 
 (3*) A = Benzyl chloride, B = Benzyl isocyanide   
 (4) A = Benzyl alcohol, B = Benzyl cyanide  

 fuEufyf[kr vfHkfØ;k esa ;kSfxd A rFkk B Øe'k% gSa %    [JEE(Main) 2019 Online (09-01-19), 4/120] 

 
 

 HCHO HCl AgCNA B   

 (1) A = csfUty ,sYdksgky, B = csfUty vkblkslk;ukbM  

 (2) A = csfUty DyksjkbM, B = csfUty lk;ukbM   

 (3*) A = csfUty DyksjkbM, B = csfUty vkblkslk;ukbM  

 (4) A = csfUty ,sYdksgky, B = csfUty lk;ukbM 

Sol. 
 

+ CH2=O 
HCl

  

CH2–Cl 

AgCN
Ph–CH2–NC 

   

 
13. The major product of the following reaction:  [JEE(Main) 2019 Online (10-01-19), 4/120] 

 

 CH3 

OH 

 
3

(1)aq.NaOH

(2)CH I
  

 fuEu vfHkfØ;k dk eq[; mRikn gS&    [JEE(Main) 2019 Online (10-01-19), 4/120] 

 

 CH3 

OH 

 
3

(1) NaOH

(2)CH I


tyh;
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 (1*)  

 CH3 

OCH3 

  (2) 

 CH3 

OH 

CH3 

   (3) 

 CH3 

OH 

CH3 

   (4) 

 CH3 

OH 

CH3 

   

Sol. 

 

CH3 

OH  
NaOH.aq

 CH3 

ONa  
3CH

 CH3 

OCH3  

 
14. The increasing order of reactivity of the following compounds towards reaction with alkyl halides directly 

is :        [JEE(Main) 2019 Online (12-01-19), 4/120] 

 fuEu ;kSfxdksa dh ,sfYdy gSykbM ds lkFk lh/kh vfHkfØ;k dh vfHkfØ;k'khyrk dk c<+rk Øe gS%  

        [JEE(Main) 2019 Online (12-01-19), 4/120] 

 

 O 

NH2 

(A) 
 

 O 

NH 

(B) 

O 

 

 CN 

NH2 

(C)  

 
NH2 

(D) 

 
  

 (1*)  (B) < (A) < (C) < (D)  (2) (B) < (A) < (D) < (C) 
 (3) (A) < (B) < (C) < (D)   (4) (C) < (C) < (D) < (B) 
Sol. More nucleophilic nitrogen, more reactive with alkyl halide. 

 vf/kd ukfHkdLusgh ukbVªkstu] ,fYdy gSykbM ds lkFk vf/kd fØ;k'khy 
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