Organic Reaction Mechanisms-IV ﬂ—

Bl Exercise-1 |

% Marked questions are recommended for Revision.

= fifed o Sevm A e 2

PART -1 : SUBJECTIVE QUESTIONS
AT -1 : fAYar & 99 (SUBJECTIVE QUESTIONS)

Section (A) : Unimolecular eliminaiton reaction (E1)

GUS (A) : B[S fAdAd afdfban (E1)

A-1.  Why dehydration of alcohol takes place in acidic medium generally but not in basic medium.
Ul HI FISTelldxo AHId: el A1eqq | BIa1 &, 8N H Fa1 | i ?

Sol. In basic condition very poor leaving group —OH will eliminate but in acidic medium —OH will be

@
converted into —OH, which is very good leaving group.

Bd. &N HIEgH H 980 gddl (TSpINId 98 —OH a8} Wl B | Siafd 3fig @iesd | —OH, —8H2ﬁw
I ® S 98 <resl i 9E B

A-2.  1°alcohols are poor starting material for synthesis of 1-Alkene. Explain ?

1-TehF & o0 & fU 1° Tedhieiad HAGIR URMAIS haTeRs 8 | /i ?

@
Ans.  1° carbocation R—CH, would rearrange and 2-alkene would result. Even if 1-alkene is also formed
but, it would tend to rearrange in acidic medium to 2-alkene.

SR, 10FHFA R—CH, qHoraRerd 81 W & oiR SeTe & ©9 § 2-7e 31 2| A 1-qe o
I AR HEFH H Y FART BIPR 2-UehId <l © |

A-3. Predict the major product of the acid catalysed dehydration of the following alcohols :

1 gopIEldl @1 3 SART FSielidRvl R UT<l = IAE B A DI |

(a) (CHs)2C(OH)CH2CHs (b) CH3sCH2 CH2CH(OH)CHs
(c) (CH3)2C(OH)CH(CHs)2 (d) (CHs)sCCH20H
CH,
I
Ans. (a) CH—C=CHCH, (b) CHs—CH2~CH=CH-CHs
CH,
CHx__ _CH, |
(c) L= (d) CH~C=CHCH,
CH; CH,
CH,

@ |
Sol. (a) (CHs)zC(OH)CHzCHs—:O—> (CH2)2C* CHaCHs —— 5> CH~C=CHCH,
— 2 -

e ®
(b) CH3CH2 CH2CH(OH)CH3 %)CH3CH2 CH2C-CH,4 — CH3—CH2—CH=CH—-CH3s
—H, | —

H
HO o CH3\ /CH3
(c) (CH3)2C(OH)CH(CHs)2 ——— (CH3)2C” CH(CH3)2 ——%— C:C\
—H,0 e CH,
CH, CH,

® ® ) | |
(d) (CH3)sCCH20H —"— (CHg)sC CH, — S s, ol —C—CH,CH, ——» CH,—~C=CHCH,
-H,0 2 @ o
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Organic Reaction Mechanisms-IV ﬂ—

A-4» When 1-Bromo-1-methylcyclohexane is heated in ethanol for an extended period of time, three
products result: one ether and two alkenes. Predict the products of this reaction, and propose a
mechanism for their formation. Also, mention the major elimination product.

9 1-9H1-1-Afd AgFAIRRIT Bl o GET 9@ QHTA @ A1 T B o ®, @ 9 SdE 99d @
59 T $oR T <1 Yo B | 39 AfAfhAr © SUe Iasy Ud sHP 999 B fparfafd forRed | aargy <1
TeHl W ¥ B g AT SaiE B |

CH, OEt

SR

ether Major Minor

substitution product
(Elimination products)

CH, OFEt
= é E ] Eb
L:rf%r\f@ﬂuﬂwm (ﬁ?ﬁWW
CHa Br CH3 CH3 OEt CHZ
é EtOH/A © (5
—_— SN
ether Major Minor
substitution product (Elimination products)
3 CH OFEt 2
é EtOH/A ‘ N © ¥ Eb
q= 3Ty
q%?@ﬂww (EEIEEESSIE))

Section (B) : Bimolecular elimination reaction (E2)
@us (B) : fgame fdua sifafssan (£2)

B-1. A halide with formula CsHzslI is found to give two isomeric alkenes 2-methyl-2-pentene and 4-methyl-2-
pentene on dehydrohalogenation with alcoholic KOH. Suggest its structure.

T&H gss AYHA CeHisl H Yedleilcld KOH & |1l [AgsgiedloMIeRYl &= UR &l |AEIA] Yol 2-
ARNA-2-UE1 3R 4-AfA-2-U=<C1F 21 & | 3B AT I |
Ans. CH,- ?H - (|3H — CH, - CH,

CH, I
€]
CHCHO = CH~_. .~CH CH-CH~__ _
H CH, CH~CH,~OH O e A = Ch,
I il H™ 71% s CH™ 299
B-2.m CH3—(|3—?—CH2
| )
ne ((g:a))ic?H > CH~c o OHeCHe
\ 2
33 H” 8% CH CH,” 730,
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Organic Reaction Mechanisms-IV ﬂ—

e
Explain why more alkylated alkene is formed predominatly if base isCH,CH,O , while less alkylated

alkene is obtained majorly when t-Bu(sa base is used.

SR Rl @ e ¥ @ g e #IRA f5 CHCHO &R € SuRerl § &1 w9 9
3fd® Yol A8 Jad e (more alkylated alkene) Siafd &R t_Bu(()a F IURATT 3§ HH Yol A
g Yol J&Ia: T Bkl 8 | F41 ?

Sol. t- BUO@is bulky base so Hoffmann product is formed as major product.

t- gy s 91T &R 2, S B IUE = w9 ¥ <l ¢ |

B-3.w Bromocyclodecane on heating with ethanolic KOH, produces two alkenes. Write the two products also
mention the major one.

Ml AZFATSDHT Yedlalferd KOH & 12l M R+ W & Yedbi| odl ¢ | Il Sde fordl 9 &1 IR
aﬁTSﬁl

Ans CHOK R .\
' C,HOH/A ~

Cis-cyclodecene trans-cyclodecene
(major) 15%
85%

Br
H
' CHOH/A

SR LRSI FEIRE S RAue—arEdded =
(9=3) 85% 15%

B-4.  Which alkyl chloride would yield following pure alkene on reaction with alcoholic KOH ?

4 gfedd aRIgS @1 fha1 Yepleiferd KOH A &R1M WR 7191 g Yol Ural 8l ?

CH,
|
(i) CH; ~C=CH, (i) CHs—CH2-CH2-CH=CH2 (i) CH; —CH, -C =CH,
I
CH,
CH, CH,

Sol. (i) CHB—CH—(|3H2 or (@) CH,~C—CH; ; (ii) CHsCH2CH2CH2CH.Cl ; (iii) CH,CH,CHCH,CI

|

Cl cl CH,
B-5.  Predict all the alkenes that would be formed by dehydrohalogenation of the following alkyl halides with

sodium ethoxide in ethanol and identify the major alkene :

0) 1-Bromo-1-methylcyclohexane

(ii) 2-Chloro-2-methylbutane

(iii) 2, 2, 3-Trimethyl-3-bromopentane.

AT H AIfSud eEsIREs @ 9 9 Todld edssl @) fABSSIRAlS eI & gRT g9 el 941

TehF I15d AT = Yedid SIS 9a1gd

(i) 1-91H1-1-Af TS dote A

(ii) 2-FARI-2-Hf A

(iii) 2, 2, 3-grsHefid-3-aHIu=eH
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Organic Reaction Mechanisms-IV ﬂ—

Sol.

B-6.

Ans.

Sol.

 O-O-0

(i )&x—>)\/>2\/
(i >€(Br\—>></\ >><[(\

Give the major products of following reaction :

e s 4 g S AR -

CH, Br CH, Br
CH,NH, Et,N
(@) 2 2 (b) e

CH, CH,
(@) dj (b) é

In przesence of Bulky base, Hoffman alkene is formed. (Fifasamen gaa &R @1 SuRefd 4, SwAM Teo
T 1)

Section (C) : Unimolecular elimination by conjugate base (E1cB)

QU (C) : G &R §RT YH1e[& faairgs ifafshar (E1cB)

C-1.

Ans.

C-2»

Ans.

C-3.

Ans.

What are the essential conditions for any reaction to show E1cB mechanism ?

foreY erfferar &1 E1cB fhafafd <oie @ forg smasas o = 8l ?

The compound must have acidic B-hydrogen and a relatively poor leaving group.

INHRS H AT B-BIgSIo I gl (Tp1RIa | 81 =1y |

If ethanol containing EtOD is used as solvent, then deuterium exchange take place in ElcB
mechanism. Why ?

e vHld Sl EtOD Yo & &l fderdid & Wy 3 fofan Srar @ a1 E1cB fhafa® # sgfeRaw faftma g
2w ?
In E1cB mechanism carbanion is formed as intermediate and 1st step is reversible.

Fife E1cB fharfafy &1 g ug SchHoiiy 8Iar & IO Hegdd] BTazRonad d-dTl @ |

If the mechanism is E1cB then the possible products will be :

gfe fparfafl E1cBR, O W¥Ifdd S<UIg 81 :

@—CHZ— CH-CH, —Me9® 5
| MeOD
Br
@—CH:CH—CH3 + @—CI)H—CI:H—CH3

D Br

/\
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Organic Reaction Mechanisms-IV ﬂ—

PART -1l : ONLY ONE OPTION CORRECT TYPE
AT -1 ; DA TP Aol fdded UHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Unimolecular eliminaiton reaction (E1)
QU (A) : THIRS faara sifdfshan (E1)
A-1.  Which of the following reaction is an example of elimination reaction :

/1 | o= faforar fados ifaferar &1 SeeR ® -
(A) CHs—CHO% CH, - CH-CH,
o
(B*) CH; —CH-CHj —>C°“C-A“25°4 CHs—CH=CH>
OH
(C) CHa—CH2—OH —F2% , CH3—CHz—Br
(D) CH3~CH2—COOH —Na: _, cH;_CH,—COONa + NH3

A-2. Correct statement for E1 Reaction is :

(A) It is a two step process. (B) Rearrangement is possible.
(C) Good leaving group favours (D*) All of these
E1 aifafran & fore e @ 2 :
(A) TE Srfafshar <1 Ucl # F¥~ Bl 2 | (B) gHifa=amd ¥%19 B |
(C) 3reeT fsp1Rid |HE IAfHAT &1 97 g Tl 8 | (D*) SURIG 4!
A-3. Intermediate formed during E1 reaction is —
(A*) Carbocation (B) Carbanion (C) Free radical (D) Carbene
E1 31fHfshan & SR 99 drel Aega ®
(A¥) BreE-TRIA (B) ST (C) gad HeTdb (D) BrdtH

A-4. CH,—~CH-CH-CH, e i Major elimination product X. 5% faa 3T X.

CH, Cl

Xis®:
CH, (I':H3 C|:2H5 CH,CH,

(A) CH~CH-CH=CH, (B*) CH~C=CH-CH, (C) CH,~C=CH, (D) CH~C=C-CH,

i

A-5. CH3—$—CH2—CH3 —cone- %30, Major Product g% SIS
A
OH

Major product is §& SIS B :

() >=—\ &) =<__ (©) > o >
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Organic Reaction Mechanisms-IV ﬂ—
CH,OH

Conc. HZSO4

A-6. In the given reaction : [X] as major product

[X] will be :
CURIERCIRIE 2
CH,OH

©/ — TERS0 , [X] qT ST

[X] &

Tesk ouk e on
CH,OH

‘o
Sepr Teuroasea

A-7.= ldentify the major product formed in the following reaction

o arfwifshan 4 9= SR ®1 UBENY |

HsC CeHs
H3C—(I:—(I3—C6H5 H,S0, /A
HO OH
CHs CsHs
(A) CH3—CI:— ICI:—CGHS (B*) CHs—ﬁ—CI:—CeHs
CeHs O O CHs
HsC CeHs
(©) CHzZCII—C:Z—CeHs (D) CH3—IC=CE—C6H5
OH CH3s CsHs

A-8. Which of the following does not representing the correct product

o 5 9 eI i T8 ST & yelRifd T R W B ?

HG CH CH,
Ag+ H
(A) CHa—Cli—(ll—CHs —>CH3—ﬁ—<|3—CH3 (B) CH3—(|3H—CH—CH3—> CH3—ﬁ—CH2—CH3
HO Br O CH, HO OH
Ph Ph Ph HG OR, CH
(c*) CH-C-C-CH, — Ph-G-C-CH, (0) CH-C-C-CH, 2% o, ~G-C-Ch
HO OH O CH, HO NH, O CH,

Sol.  Correct Product for (C) option.
fawe (C) ®1 |d ST B |

Ph F|>h I|3h
CHrcls—chHg LN CH3—(|3—ﬁ—CH3
OH OH Ph O
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Organic Reaction Mechanisms-IV ﬂ—

Section (B) : Bimolecular elimination reaction (E2)
gvE (B) : faerys faeu aiffhar (£2)

B-1.= Correct statement for E2 Reaction is :

(A) Itis a two step process. (B) It is an unimolecular reaction

(C*) Strong base favours (D) Carbanion is formed during the reaction

E2 31f¥fshan & fog 99 &2 2

(A) T8 fafhan <1 ual § Fw= il 7| (B) I8 TH UHTId AMfHAT B |

(C*) U9 &R WEHRIH 2 | (D) rfforar & SR FIEROTIT A g § |
B-2.w Intermediate of E2 reaction is —

(A) Carbocation (B) Carbanion

(C) Free radical (D*) Intermediate is not Formed

E2 J1fHfshar & SR 9991 arell Hegadi ©

(A) BT (B) BRI (C) & qelh (D*) Aegactt T8l g7

CH,

I
B-3. CH3—(|3—CHZBr __AcKOH . Alkene , Teab|
A

H
Alkene is — TehIA B,

(A" >= ®) >=/ © N )~ F

B-4.  Which of the following cannot undergo E2 reaction ?

T A E2 AfAfshan w81 <ar & ?

w D Ne @ 4\g () )% (D) O\Br

Sol.  B-Hydrogen is absent. (3-8 SIo AFURUT 2 )

B-5. 2-Chlorobutane on treatment with alcoholic KOH/A gives major product :
(A*) 2-Butene (B) 1-Butene (C) 2-Butanol (D) 1-Butyne
2-FARICT DI fhAT Yepraiierd KOH/A | &1 WR <l ©
(A%) 2-=E1F (B) 1-&g¢H (C) 2-=gcHtd (D) 1-gerg
Sol. It is E2 reaction (anti elimination).
I8 E2 Afafshar 7 (T faadd ©) |
CH3 — CH— CHy — CH3 —2X% 5 CH3—CH=CH—CH3

cl
Cl
' t-BuO"
B-6. CH3—(I3H—CH—CH3 T» Major Product is :

CH,
Cl

i _
CH3—ICH—CH—CH3 _’t-BAuO & IS B :

CH,
OH

|
(A) CH3—(|3=CH—CH3 (B%) CH3—(|JH—CH=CH2 (C) CH,=C-CH,~CH, (D) CH.~CH-CH-CH,
| |
CH, CH, CH, CH,
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Organic Reaction Mechanisms-IV

MeO K"

—MED R 5 X Major

i} CH,—CH-C(Br)CH,—
B-7.
[ Y Major
CH, CH, Et,COK"
Xand Y are respectively :
CH, / CH, (CH3)2CH\ / H
A* d C=C
(A%) CH, PR CH, ch O\ H
CH CH
(B) e \C C/ and Se=c o
cH”” MH CH,””  NCH
CH - CH,
C) Both c=C
H C(CH;,)
(D) Both e -
H T\ CH,
—MEOK_, » aven weura
CH,—CH-C(Br)CH,—]
|| > Y X IS
CH, CH, Et,COK
X qAT Y HHL: R
(CH,),CH H
(A%) >c c< qen C=C<
CH; H
(CH CH; CH,
>c C< >C=C<
CH; CH,
(C) < >C C<
CH3)3
(D) E‘Fﬁ C=C<
H CH,
. CH CH,
W CIOTC 3>C=C (Saytzeff)
CH; CH,
Sol. CH,—CH-C(Br)CH,—
L (CH,),
CH, CH, >C C< (Hoffmann)
Et, CO K"
MeOK, >C c< (RF)
CHB—(l)H—lC(Br)CHS—
H
CH, CH, — (CH3)2CH>C C/ (g
Et,COK CH: “NH
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Organic Reaction Mechanisms-IV

B-8.= Identify the major products in the following reaction ?
fr=ferRaa aifwfesan &1 Swe ® 2
CH,
(_B [C]
CH,—CH,—N—CH,—CH,—CH, __OH/a
|
CH,
%
(A) CHs—CH=CH. (B*) CH2= CHz (C) CHBCHZ;BITI—OH
CH,
i
[C]
Sol.  CH—CHN—CH,—CH,—CH,—°2"2 , CH,= CH,
|
CH,
Section (C) : Unimolecular elimination by conjugate base (E1cB)
@US (C) : G &R §RT Yaiev]e faairas afafear (E1cB)
C-1. Reaction intermediate of E1cB reaction is :
(A) Carbocation (B*) Carbanion (C) Benzyne
E1cB 31f¥fshan &1 srffshan wedad o :
(A) BT (B*) HIEROTIA (C) duIm=H
C-2.  D-exchange is observed in :
(A) E1 (B) E2 (C*) E1cB
D- faf= 3 aran < ® ¢
(A) E1 (B) E2 (C*) E1cB
) F
C-3.» /u\)\mr Major Product is (& S| &2):
0 OH 0O @)
(A) /u\/\ (B*) )j\/\ (©) )j\/\
Sol.  Itis a E1cB reaction. (I8 ElcB aifdfshan 2 )
C-4.  Major product of given reaction is-

(€]

OZN—CHZ—(I:H—CH3 % Major product
Cl
1 srfafsan 4 & S ©
(]

ON-CH~CH-CH, O, ge g

(D) C2Hs—OH

(D) Free radical
(D) 3o i®

(D) none of these

(D) 379 | BIS & |

(0] F
(D) /u\)\

Cl
(A*) O2N-CH=CH-CH3s (B) O2N-CH2—CH=CH2
©) OZN—CH=C|:—CH3 (D) CH, =C-CH,
cl NO,
/\ Resonance®
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Organic Reaction Mechanisms-IV

-

PART - Ill : MATCH THE COLUMN

AT - 11 DI BT GATIT DI (MATCH THE COLUMN)

1=

Sol.

Sol.

Ans.

Match List | (Reaction) with List Il (Type of reaction) and select the correct answer using the code given

below the lists :

T | (ffhan) @1 = 1| @ &1 geR) 9 gHfea sy Ju1 R & T A T Bre BT AT

BB Tl SR G

List | &= | List Il gAT 1l
KSH
® |[p—Z "o 1) | su
Br
CHs
Q) ailll H Alc. KOH 2) Sn2
C2Hs A
Br
OH
(R) H,SO, ) | El
—e 4
A
Cl
(S) é H,0 (4) | E2
—t
Codes (®18) :
P Q R S P Q R S

A 4 2 1 3 (B9 2 4 3 1
(© 3 1 2 4 (D) 2 1 4 3
— 1° Alkyl halide and anionic strong nucleophile = Sn2
— 2° Alkyl halide and anionic strong base = E2
— 3° Alcohol and acidic medium = E1
— 3° Alkyl halide and weak neutral nucleophile = Sn1
— 1° Ufeshdl BTgS IR ARG Uddl A1fAdh TIel = Sn2
— 2° Ufedhdl BlTsS 3R TARIN® Ued &R = E2
— 30 UchlRid AR i A1egd = E1
— 30 Ufehdl TS s 31k gacl SaRiA AlfWeel Td gfay uifcs fadre = Sl
Match reactions written in List-1 with their mechanism in List-IlI.
G- 7 foredt aifafrar o1 w)-1 7 ford franfafd & gafera afSg

List-1 (&A1) List-1l (g=-11)

Ph—CHo-CHz— Br 29 KOH, Ph_CH-CH,+ ph-cH=CH;
(A) | (P) | Snl

OH
(8) | Ph-CHo-CH>-Br % Ph-CHo-CHo-OEt + Ph-CH=CH: | (q) | Sa2
(©) | Ph—CHz—CHz—Br m Ph—CH=CH; 0 | E
(D) | Ph—CH2—CHo—Br m Ph—CH=CH2 + Ph—CD>~CHzBr | (s) | E2
() | ElcB

A—-pnN;B—-0qs);(C—>s);(D->1)

/\
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Organic Reaction Mechanisms-IV ﬂ—

Bl Exercise-2 |

% Marked questions are recommended for Revision.

= Fifed we Seem arg ueE 2

PART -1: ONLY ONE OPTION CORRECT TYPE

AT - | $ad YP ol fddhed YPHR (ONLY ONE OPTION CORRECT TYPE)

1= The relative rate of acid catalysed dehydration of following alcohols would be :

frfaRaa Teaeia o oFa SART fsieliaxs & ufd Jormers & 8 -

CH, CH,
(|3H—CH—CH3 (|3H—CH2—CH2—OH
@ @
I II
CH, CH,
é—CHg—CH3 (|3—Ph
@ @
11} v
A M>1>1vV>l B)m=\v=>i>l O 1>1m=>1v=>l OHIV>1>1>1

Sol.  According to stability of carbocation. (FTHEARM & WIMRIE & ITFAR)

2. Which one of the following compound undergoes E1 reaction most readily ?
=1 9 9§ s A E1 s & ufa ifdrean frareha 2
(.I“,Ha (sz
(A) CH3—(I:—CH2—CH3 (B) CH3—CH2—CH2>-Br (C) CH3—CH>—CH2>-I (D* CH3—(II—CH2—CH3

Br |
Sol. According to stability of carbocation and leaving ability of leaving group.

FHIEYATA & @I T FhraT T & IRl & TR |
Br

|
3. In the given reaction, Q—Cl) — CH, % [X]

CH,

[X] as the major product among the elimination products is :
Br

SEHEE ] Q—%_CHB% [X]

CH,
faetos srfaferan # [X] v Sa@Tg ® ¢

CHs CH,
) Q— IC = CH; (8) ¢=CHs (e o © QCH
CH, CH, :
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Organic Reaction Mechanisms-IV

Br
“ O Spn— S = &5
Cl
ag. Acetone Conc. H,PO, A
4, > > Product
= )\/\ Step-1 Step-2 roduc

Intermediates for both the steps are respectively ?

(A) Carbocation & No intermediate (B) No intermediate & carbocation
(C) Carbocation & carbanion (D*) Carbocation & carbocation
Cl
Gfaﬁn wﬁ—cﬁ:{ W:; |2—| PO, g
At 9 Al qai E% forg wemacdt swaen 8 7
(A) BEGFIE Ud BIs HLAGe T8l (B) B Heudd] wTel UG BT
(C) BTN Td BRI (D*) HTHEATIT T cms?u-ﬂqﬁ

Cl
ag. Acetone )W/\ 1,2-(H") shifting )W/\ >/l\/
Sol. S 1 reaction
)ﬁ/\ -H )\@(\s H,PO,,A \
E1 reaction

5. Arrange the following in decreasing order of stability of their transition state during elimination by strong
base

U9d &R & gRT faaus aIffshan & SR 99 AhAvT raxereli & eIf¥ca &1 gedr $HH 81 |

L CL LY
Br Br
I 11 111

A5 1> 1> 1 @) 1>11>1 @ 1>1>1l D) 1> 11>1
Ans. Rate of E2 o stability of product (E2 @1 &R o STIE $I A1)

6.=  Which of the following will undergo fastest elimination reaction with alcoholic KOH.

Br Me Br
A*)C( (Cis) (B)C( (trans) ©) /O/ A \O/
Me

WWW@EKOH%W@JW@WW@@WWl

Br Br Br Me Br
(A%) Oi (Re) () O: &) () /O/ (D) \O/
Me Me Me

Sol. Rate of E2 reaction « Stability of alkene

E2 fAfFaT & SR oc TohI= BT I
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Organic Reaction Mechanisms-IV ﬂ—

Ph CH,
H——Br H——Br
Ta @ ol % X ®) 1l cTsa:?o@\ y
Ph CH,

Identify the product of the following elimination reaction X and Y respectively with stereochemistry :

1 faoios sfifhar & Sare wae: X 9 Y &1 B&ifdw s & 91 ug=nfav |

Ph Ph  HsC CHs
" Ph\C:C/CHs H3C\C:C/Ph - >C:C< >C:C<
u” pnh H” OCHs H” L CHs H” s Ph
Ph C_C/CHS H3C\C_C/CH3 Ph\C_C/Ph ch\c_C/Ph
C* = = D = =
©) ™ "Np v~ ph ®) 477 SNens H O CHa
trans CIS CIS trans
Ph
Ph Ph
Ph
y 5 Bry) H
l. —T—Dbr 180°
So €) CH——H — H H—> ~
CH (S)
Ph s Br CH; H 8,
Ph j
KOH
Ph
H
Ph CH,
>C=c< — CH;
H Ph Ph

Both (a) & (b) are anti elimination.
T (a) 9 (b) T fadu+ B 1
It is E2 reaction

Ig E2 Ifufhar g1

8.: Which mechanism has different reactivity order of alkyl halides (1°, 2°, 3°) than others :
Pl franfafd fedar garsel (109 29, 3°) & forg o o+t 9 =1 foramefiarar &1 %+ =l @
(A) Sn1 (B*) Sn2 (C)E1 (D) E2

Sol. Rate of Sn2 reactions decrease with increase in steric crowding.

g Sn2 Jrffharall @ ev 3ifaw amem 9e9 & 91 gedl 2 |

9.m  The correct order of Sn2 / E2 ratio for the % yield of product of the following halide is :
=1 TolTss & IART B % AT BT Sn2 / E2 Ul &1 Fel P4 & -

Ii"h
(P) CH, —CH, - CIJ - CH, (Q) CH, - ICH — ICH — CH,
I Ph I
(R) CHz = CHz - (S) CH,— CH - CI}H — CH,
[
(A YR>S>Q>P (B)R>Q>S>P (C)P>R>S>Q (D)Q>P>R>S
Sol. Rate of Sn2 reaction : 1° > 2° > 3°, as B-branching increases steric crowding increases in transition

state so it makes less stable T.S.
T, Sn2 IMWAfRAT @1 TR ;10> 20 > 30, HHAY AT H wri—ord B-Rfd iR HfdH aren ged St & FshEm

JARRAT BT W B 81 Sl 2 |
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Organic Reaction Mechanisms-IV ﬂ—

H

10. (1) NaOH (2) PBry (3) KOH (4) SOCl, (“) Product
Cl (Aprotic solvent) DMSO

CH,

(I) (Reactant)
In this reaction | and Il are,

(A) Enantiomers (B) Structure isomers
(C*) Geometrical isomers (D) Identical compounds
H
(1) NaOH N (2) PBr; (3) KOH (4) SOClI, (“) I
Cl (CLUCLATEIRED) DMSO
CH,
M (mrcm‘cﬁ) :
39 rfafhar # 1 q2m 11 g -
(A) ufafes w91 FHETd! | (B) HREIHD FHIGI! |
(CH & —mﬁ'cﬁw AT | (D) W A |

I
Sol (1) NaOH (2) PBr3 Br () KOH (3) KOH (4) socl2
' (Aprotlc solvent) DMSO
CH;,

11.=  Select the incorrect option for the following statements.
(A) Bimolecular elimination of alkyl halides is a stereospecific reaction.
(B) In Sn2 reaction a single isomer is the only product.
(C*) Alcohol dehydrate in strongly basic conditions by E1 mechanism.
(D) 3-hydroxypropanal dehydrates in strong basic condition by E1lcb mechanism.

/=1 Pl 9 A o fAded &1 79 I |

(A) Tfewmar Berss @1 fgeme e e Hfdwfalre sifdfhar 2|

(B) Sn2 ifdfshan H wael Yhel A SHE BT © |

(C*) Ucdiglel &1 fstelldxvl ydel &g AlegH # 8l 2 |

(D) 3-TESTRIIYTE BT Udel & 71egw # fAsielld)or Edcb foramfaeh w1 8 2|

12. Predict the possible number of alkenes and the main alkene in the following reaction.
(i) excess CH,I Heat
NHCH,CH, (ii) Ag,O

@) 2and = NN ®) 2and NN\ F
(C*) 4 and H2C = CH2 (D) 3 and H2C = CHz>
1 arfforan 3 geaAl @t WWIfad e e I Tedie Bl aaiell |

(i) nfera CH,I o

> Product

NHCH,CH, (ii) Ag,0 > I
A) 2 7 NN @®) 27 NN\
(C*) 4@ H2C = CHa (D) 3 @2l H2C = CH>
Sol. W (i) CH, I NS AN + CHr;:_(():er
(ii) Ag.0 / A Cis-trans ’
NH — CH, — CH,
() CH,I
(AGOIA NN + N b CH=CH
NH — CH, — CH, e 7=
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Organic Reaction Mechanisms-IV ﬂ—

PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

AT - 11 Yhel U4 f§—guifs A9 YHR (SINGLE AND DOUBLE VALUE INTEGER TYPE)

Ans.
Sol.

Ans.

Sol.

‘X’ is a smallest optically active alkanol. On dehydration it can form Y number of alkenes (including
stereoisomers). On reaction with Lucas reagent it forms Z number of alkyl halides (including

stereoisomers). Report your answer as .

X TH 99 Bl UGG AhT TehAald & SHBI Aoield vl R4 IR Yebd o we Y ((fan awaad o
| FRA gY) UTK B B | oY@ IS HG & W IWfHA B R Z W H (Rfew wwaad 1 afferd

T gY) o dags IO § | o S| Z | Y | B wu H ford |
23
CH3 —CH—-CHy —CHs — O CH; —-CH=CH-CHz + CH2=CH-CH2—-CHs

| (cis & trans)

OH
lHCI/ZnCIZ

CHz —CH—CH, — CHg
|

Cl
(d+7)
Y=3, Z=2

If the starting material is labelled with deuterium as indicated, predict how many total deuterium atoms
will be present in the major elimination product?

HO CD, 9
3
Conc. H,SO, D D Conc. H,SO,
(@) — (b) —
A D H A

e uRfAe gerel § sYcRem SuRed 8 (S fd swiian = 8) o ysan qa fha sgecRad u=any
e faeio Sare 4 SuRerd &n ?

HO cD,
HO CHs
= H,S0, D D am= H,SO,
(a) vy (b) —_—
A D H A
6
@
HO CD, H, CD, CD, CD,
(@) LN — T@ Three (1)
) Z
HO CHs H-Of CHs CHs CHs
5 D D " D D D D D D
® 5 H b H o D H o D
Three ()

/\
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Organic Reaction Mechanisms-IV ﬂ—

3a The total number of alkenes possible by dehydrobromination of 3-bromo-3-methylhexane using

alcoholic KOH is :

VehIgiferd KOH gRT 3-S181-3-Afdciedid @ AeesIgiere 9 9 %9 Ycb|i & 9T © -

Ans. 5
Br

|
Sol. CH,— CH,— C — CH, — CH, — CH,

CH,

Br

Sol. CH3—CH2—C—CH2—CH2—CH3

CH,

4, In the given reaction,

alc. KOH
) CH,— CH = (|) — CH,— CH, — CH,
CH, cis + trans = 2 products
CH,—CH,—C=CH—CH,—CH,
|
CH,
cis + trans = 2 products
CH,— CH,— C —CH,— CH,— CH,
|
CH,
1 product
alc. KOH
e CH,—CH = (|3 — CH,— CH, — CH,
CH;  Jauer + fauer = 2 saure
CH,—CH,— C=CH—CH,— CH,
I
CH,
|qHue + faueg = 2 I
CH,—CH,— C—CH,— CH,—CH,
|
CH,
1 3are
(IJH
CH3—CH-CH-CHs % Alkenes

Ph

Total number of alkenes (Including stereo isomers) formed will be

(I)H

& rffrar #, CHs—CliH—CH—CHs — T HS0: , gedhie
A

9 q1ell ot el ((ifam FeraEdt @1 wwfora wRa ge) @ | a8rf —

Ans. 5
(I)H

o @
Sol. CH3—CIZH—CH—CH3 — 5> CH, - CH _@BH_cH, — > CH, - ? — CH,-CH,
H, |

Ph

Ph Ph

O, ~G = CH - CH, + CH,~CH—CH=CH, + CH,=0~CH,~CH,
|

Ph Ph Ph
(cis-trans) (d+7)
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Organic Reaction Mechanisms-IV ﬂ—

5. Ph/\Br _AleKOH , Alkenes TedbIH
r A
the total number of possible alkenes in this elimination reaction is.

39 fadus sifafean § wwnfad TeoHl @ o @@ B |
Ans. 3

6.2 The difference of molecular weights of the major products P and Q form in the followng reactions is

OH
(i) E>< + CHal —XOHA , b (organic product)
CH,

|

(i) E>< + CH3CH20H LH/A>Q (organic product)
CH,

o arflifshanetl # UTwl g&d SUTE P A Q & S(UWRI Bl <R & —

OH
(i) E><c + CHal —KOHA . p (grEfe Sare)
H,

|
(il E>< + CHsCH,0H X2,  (rdfe Seame)
CH,
Ans. 32 [Molecular Weights (P — Q) = 114 — 82 = 32]

0
Sol. P= E>< Nch, [MF. C/H1.0  M.W. 84+14+16 = 114]
CH,

Q= &CHB [M.F. CeHio M. W. 72 + 10 = 82]

[MW. (P-Q) =114 - 82 = 32]

7. Observe the following reaction sequence
1 arfafar srgea &1 eror STy |
OH OH
Ph  conc. H,S0,, (boil) G LiAIH, H HPO, A o ()
Ph @ ©) (2) ) (3) ®

Calculate molecular mass [W] of product | and report your answer as N, where N =W + 3.
I (W] BT VMR AT BRI a1 301 SR N & w9 # ford, 5ief N=W + 3|
Ans. 78

OH y Ph
SO' ] j i + Ph Migration of Bond QL Ph
Ph O

LiAIH
H,PO,,A Qﬂ .
Ph
OH
4

Ph Migration of Ph
-Ph group
Ot 25,
/e Ph
Ph (JA

Ph

molecular mass [W] = 234
N =234/3=78
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Organic Reaction Mechanisms-IV ﬂ—

PART -1l : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

HIT -1 : Uh T Uh I 98l iy R (ONE OR MORE THAN ONE OPTION CORRECT
TYPE)

1= Predict the products expected in given reaction

2-Bromo-1,1-dimethylcycopentane CZHZOH

& w3 afAfpa # dwifad Sare ygam ?
2-9H1-1,1-STsAfeasday<T —2°— C.HOH

OC,H,
(A%) (8% (C%) (D%
Br é 5
Sol. C H.OH 20C" 1 2-Me C,H,OH

Shift

OC,H,
o @ oNes
2. Which of the following order is/are correct for the rate of E2 reaction ?

(A) 5-Bromocycloheptene > 4-Bromocycloheptene

(B*) 2-Bromo-1-phenylbutane > 3-Bromo-1-phenylbutane

(C*) 3-Bromocyclohexene > Bromocyclohexane

(D*) 3-Bromo-2-methylpentane > 2-Bromo-4-methylpentane

/1 # § er/ee B9 E21fafhm & ferg @ g / € ?

(A) 5-SHIATSFARCH > 4-SHNTSFARH (B*) 2-51-1-B e > 3-81H1-1-Bfareged

(C*) -9 TAleddT > SHAAS TS aI (D*) 3-STH1-2-9fdeU=H > 2-§1-4-Hfdeu=H
Sol. Rate of E2 reaction o Stability of alkene

Sol. E2 IfAfhar & SR o Todbid BT RA1RI@

3.=  Which of the following statement (s) is/are true about the following eliminations ?

=1 fadus @ ufa draa/ea w9 9 8/ 8 ?
I

O NN e m A=

(A*) Hoffmann product is major product in I. (B) Saytzeff product is major product in I

(C) Hoffmann product is major product in II. (D*) Saytzeff product is major product in II

(A% 1 ¥ SHAM ITE =g TG BT | (B) I # IiI% SaUTE &I IATE BT |

(C) 11 # BHM ST & SIS 8T | (DY I § A% IR I IS 81T |
Sol. Hindered base gives Hoffmann alkene while unhindered base gives Saytzeff alkene.

Sol. f3faq 9 &R SfeaM TedhH Safe ST &R I® TedlH I 2 |

4.m In which reaction product formation takes place by Hoffmann rule ?

fr=foRaa 9 | o0 afwftear § gwaE (Hofmann) M gRT STT€ 997 2

o
t-BuO K

(A*) CH3 —CH-CH-CH3 (B*) CH; —CH, —CH-CH,

|
E

[CXC)
CH,CH,OK
— =
A

I
CH3 Br
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Organic Reaction Mechanisms-IV ﬂ—

o CH, o )
OH
(C*) CH3 - CH2 —CH-N— CH3 OH (D*) CH3 _ CH2 —CH - CH3T>
| cH, A
Cr 3 ®S(CH).
Sol.  Strong electronegative group (F, N+R3,S+R2) exert strong —I due to this reaction followed by ElcB

mechanism. t-BuO® also give Hoffmann product.

vaa gl 998 (F, NRs, SR: ) Ug —1 Y19 o B, e sRor sifafhar @ fosarfafy E1cB grch

.=

t-BuO® BIHaT IUIE T B |

5. Which of the following compounds can give E1cB reaction ?

/1 9 9 B9 9 AffTe E1cB 3fafhar < Iad & ?

(A¥) CF3~CHCl»

(B*) CgHs — CIZH— CH,F

NO,
(C) CH3—CH2—CH2Br (D*)CgH5 — (IZH—CHZ—CHO
OH
Sol. For E1cB reaction electron withdrawing group and bad leaving group should be present.

Sol.  ElcB ifafsan @ ol yael oadl g &R HAwR Mepiiia @9g SufRkerd &+ a1y |

6. Which of the following statement (s) is/are correct
(A*) E2 is a concerted reaction in which bonds break and new bonds form at the same time in a single

step.

(B*) Order of reactivity of alkyl halides towards E2 dehydrohalogenation is found to be 3° > 2° > 1°
(C*) In E2 reaction both B hydrogen and leaving group should be antiperiplanar.
(D*) In E2 elimination different stereoisomer (diastereomer) converts into different stereo product.

/1 # 4 P9 HUH T B /B
(A*) E2 T& 9<1d (concerted) SIfHfhar © | fR/H To &1 U8 # U & 999 W 99 ¢ed © 9 T 979 I

=

(B*) Ufewal Bags &1 E2 fagrssiRalor e}t & ufd fsareiierar &1 %9 3° > 20> 1° Bidl § |

(C*) E2 a1ffshan 3 B BTggio qo1 i 998 Tl 9adeld 8l amey |
(D*) E2 aifdfpan & faf=1 fifaw amaadt (aRe daraad)), f=—f= Sifam Sare § sea o 2

Sol. All statement are correct.

Sol. 9l ®YF G B |

7. Following graph between AG and reaction progress in for/can be :

(A*) Sn1 reaction

S VA%

reaction
(B*) E1 reaction

(C*) Aromatic electrophilic substiution (D*) Electrophilic addition reaction

AG Td ffpar & qeg for=faRad sv@ s sifdfharst & fow @ g

(A*) Sn1 srfafshan

VA%

arfaferar
(B*) E1 srfdifspan

(C*) WHfed Solag™ F1a! UfoRemu+ sifffhar (D*) Soldga FE! A AfAfha
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Organic Reaction Mechanisms-IV ﬂ—

8.a Which observation/s will be correct about the major products X and Y of the following reaction.

=1 arfforan 9§ o991 aren I SR X &R Y ' -

D D

SOZCIZ alc.KOH / A

Y
Peroxide

D D
D ClI D D D D D
Cl
(A) Xis (B*) Xis (C) Yis (D* Y is
D D D D D D D D
(%)

+
D D D D D D
Sol SO,Cl, / peroxide % k' alc. KOH
' free radical substitution
D D D D D

(£)

racemic mixture

CR-V In which of the following reaction, regioselectivity can be observed.

=1 § @ ol afdfha & RSa=maTasar afeg 8 i |

Cle CH,
(A) CHS_(E_CHZ_Cl M) (B) CHs_Cl:_CH3 alc. KOH/A
H Cl
v i
(C¥ CH3—C—CH2—CH3M) (D¥) CH,~CH-CH-CH, alc. KOH/A
& ! ’
CH,

I
Sol. CHg—?—CHZ—CHSM CHs—CH=(I3—CHs + H2C=CH-CH2—CHs

Cl
Cl
10.5 CH3—CH2—(|3—CH2—CH3
e

CH,

80% EtOH

What is / are true about above reaction ?

(A*) Major product is given by Sn1 reaction.

(B*) Through E1 mechanism 3 alkenes are formed.

(C*) 3-Methylpentan-3-ol is also formed as one of the product.

(D) Fractional distillation of elimination products will give two fractions.

c|;|
CH3—CH2—(|3—CH2—CH3
CH,

80% EtOH

SWRIT Affha & o FTww 2 / 8 ?

(A*) =& ITE Sn1 AMATHAT §IRT U 81T |

(B*) E1 fpanfaf® g1 3 gedbid o=l 2 |

(C*) 3-7f3rerue-3-31Tel WY T SUTE & ®U H UI Bl 2 |
(D) AT IS &1 YHTSH MHIT HRA W &I Y9N UT 81 |
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Organic Reaction Mechanisms-IV

|C|
Sol. CH3—CH2—C|:—CH2—CH3
CH,
E1
CHx— /CH3

c=cC
H”~ ~ NCH,CH,

cis

(l)Et (l)H
BO%EOH , CH_CH,~C-CH,—CH, + CH,—CH,~C—CH,—CH,
20% H,0 | |
Syl CH, CH,
CHx ) C/CHz_CHs . CH3—CH2—ﬁ—CH2—CH3
H” NCH, CH,
trans

PART - IV : COMPREHENSION

-V : W] (COMPREHENSION)

Read the following passage carefully and answer the questions.

1 sgT @) eaFgde ufed e el & SR A

Comprehension # 1

Alcohols undergo acid catalysed elimination reactions to produce alkenes. Because water is lost in the
elimination , this reaction is called dehydration reaction. Secondary and tertiary alcohols always give E1
reaction in dehydration. Primary alcohols whose B-carbon is branched also give E1 reaction. The
reactivity of alcohol for elimination reaction is tertiary alcohol > Secondary alcohol > Primary alcohol.

ITWT # 1

Uchlala 37 SR faalius Ifffshan gRT el s9 8, Rifd faaus sififhar § H.0 dr8r derar &
I I IfAfhar fFoteliaxer Frarh 2| fgdee iR gl temela foteiasor § wda E1 rfdfkan <

2| WAfe Yedlelad e p-@we= wlRga & a1 W E1 ffhan <ar 2| Yedlelal @ faaad @
forarefierar &1 %9 e emield > Fdas Teplgiad > MAfAe Yobleid § |

1. Which of the following dehydration product (major) is incorrect ?

CH,OH
(A) concH SO4 O

GH, OH

(B*) CH, - C — CH — CH,
eH

(C) CHaCH2CH2CH20H

conc.H,SO,

3
conc.H,SO,

f)CH C CH =CH,

CH,
CHs—CH=CH-CHs

(D) Cﬁ conc.H SO4 (j[
OH CH,

ﬁﬁﬁaﬁﬂwﬁﬁfﬁww

W%?

CH,OH
A) qrs 22304 O

GH, OH

(B*) CH, — <|3 — CH - CH,

CH,

i
CH, — G- CH = CH,
CH,

A H,S0,
A
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Organic Reaction Mechanisms-IV ﬂ—

(C) CHsCH2CH2CH20H M CH3s—CH=CH-CHs3

CH,
(D) OfCH WHZSO4 O[
OH

Sol. Most stable alkene (saytzeff alkene) is major product.
B WIS Yo (JTh Tedb!H) I IS B |
(|3H3 OH CH,

He | o
H,C - C—C—CH,—HN 3 H,C—C~CH-CH, s
R “H,0 | _>H3C—C—(|3H—CH3_>HSC—C=(|3—CH3

CH,H CH,
CH, CH, CH,CH,
(major product)

2.5 Identify the product in the given reaction :

OH H,SO,
OH —— > Product

& T2 IfAfpw & R ST AR |

OH H,SO,
H ———
y/ o
) (B) U (C*)
Sol. In this reaction plnacol plnacolone rearrangement takes place
(39 A H§ fOrpia—fUdIaE gafa=ara 8 |)
OH

Comprehension # 2

CH, C,H,
. e
H—’—NMeZ '2’:9)_”> Me3N+H $ _OH.A_ (E)Elimination product Major
2)
C,H. CH,
(X)
(&S]
(3)lSH

(F) Substitution product (major)

ITWT # 2

CH, C,H,
(<]
H+NMe2 Iz/:e)—l> Me N«‘—H T % (E) faiom e (79)
C,H. CH,
X)
©®)|sh

(F) ufcren= Seure (Yq4@)
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Organic Reaction Mechanisms-IV ﬂ—

3. The incorrect statement about step-1 is :
(A) It is Sn2 reaction (B) Only one transition state is formed in this reaction
(C*) Walden inversion has occured at reactant ‘X’ (D) The reaction has molecularity two

Ug-1 % fory Tad ®oF ®

(A) T8 Sn2 3rfafsar € |

(B) 39 31fAfshan # dact Udh HHHIT A=A I+ 8 |
(C*) afypd® X W dreed gdU= Bl § |

(D) rfafsran @t amorfdaar &1 2 (ifwfosan fgars )

4. The product ‘E’ is ST 'E'® :
(A*) CH3—CH2—CH=CHz (B) CHs—CH=CH-CHs (C) CH2=CH: (D) CH3—CH=CH:
5x  The product ‘F’ is 3@ 'F' & :
CH, CH,
(A) C2HsSH (B) H*‘- SH (C*) CHsSH (D) HS+ H
C,H, C,H,
C,H
CH, CH, Hs
--/_\l\lﬂel ﬁlM ® _ |Me Ne H ?
Sol.3to 5 H NMe, W H €I = 3
C,H, CH,

C2H5

- O\
= SH
H \ngea ——> CH,=CH-C,H,+ H,0 + NMe,

C,H;
CH
Me C,H, Me W
o) 2 \
HS/—\'\'AG(_\,L@ | ” SN s MeSH + NAFH
| mg~
e CH
Me CH, ’

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

Observe the three columns in which column-1 represents reactants, column-2 represents reaction conditions
while column-3 represents products.

Column-1 Column-2 Column-3

() Q_@ 0] Zndust/A P) @
HO OH

Cl Cl
(1) O) (i) Conc. H2S04 Q)

Cl
OH

D) (i) | HCUZnCl (R) O
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OH
(V) @ (iv) Aqueous AgNO3z (S) QO

o)
DT # 3
o @ ™ Sgd B N9 Bicdl A ST FI BT STYF T § GHA IR U Q.6, Q.7 AR Q.8 P ST
o |

/1 IRt § 39 ofed ¥ T 8 99 9 Bic-1 IfNeRS, Biad-2 fAhdd Tl HicH-3 Idie b gaiid
PHIAT B |

Hied-1 Hied-2 Hied-3

0 Q—@ M | ZnTi/a P @
HO OH

Cl Cl
(D) O) (ii) AT=. H2S04 Q) @
“ci

OH
(1 (iii) HCI/ZnCl:2 (R) O

OH
(V) (iv) | STeira AgNOs (S) QO

(@)

6. The bimolecular reaction is represented by :

=1 % 9 P wareE fgenfeas arfifesar &1 gertar 21

(A) (IV), (iii), (Q) (B) (1, (i), (S) (C) (I, (i), (P) (D) (), (), (R)
Sol. The bimolecular reaction is:

fgarore arfafesan 2 |
Cl

O) Zn dust/A O
7. The dehydration reaction is represented by :

= & | e g fetferavor aififsan o qwifar 2

(A) (I, €i), (R) (B) (I, (iv), (P) (C*) (), (i), (S) (D) (1V), (iii), (R)
Sol. The dehydration reaction is:

ferstelevor sfdifshar 2 |

A

HO OH o)
8. The unimolecular nucleophilic substitution is represented by :
DI FATSH Yhel U ATNbETe! UiRITa JAMfhar b1 geiam 2 |
(A) (), (i), (Q) (B) () (iv), (S) (©) (IV), (iv), (Q) (D*) (IV), (iii), (Q)
Sol.  The unimolecular nucleophilic substitution is represented by :

U&hel 3T0[d ATHTal Tfeemas Iffshar & |
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OH Cl
@ — @
—_—

N
J

* Marked Questions may have more than one correct option.

* fyfead oo U@ A I 9 fAdew I U B -

PART - 1: JEE (ADVANCED) / IT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IT-JEE (®e auf) & g&=

Ans.

Sol.

Identify (X), (Y) and (2) in the following synthetic scheme and write their structures. Explain the
formation of labelled formaldehyde (H2C*O) as one of the products when compound (2) is treated with
HBr and subsequently ozonolysed. Mark the C* carbon in the entire scheme.

Ba(f“,O3 + H2SO4 ——> (X) gas [C* denotes C14]

CHo=CH-Br —@ (M)g I ether , yy_HAH: (7 [IIT-JEE 2001(M), 5/135]
i) X
(iii) H;O0"

o arfafear | (X), (Y) @R (2) &1 gganf= i den axe fiRad | 59 (Z) @ HBr & 31ffshar dem st
TS B WR g9 dll Yb Sl (HoC*O) & fomfor &1 a\smsd | C* &1 |9 ifafthare # sifa
BIRT |

BaCO, + HaS04s —— (X) ™ [C*,C14 &1 <uifer 71

CH2=CH-Br— (O Ma/ 2R vy UAM: 7 [IT-JEE 2001(M), 5/135]

(i) X
(iii) H;O"

(X)= CO,; (Y) = CH2=CH—T*|:—O—H;(Z): CH, = CH—CH, — OH + H,0

(0]
(i) BaCO, +H280s ——> CO, +H.0 + Baso, || BasSO; |
e whie PPl og arae
.. (i) Mg / ether (i) Eo d
(i) CH2=CH-Br CHz=CH-Mg-Br —=- 25— CH, = CH-C~0 - MgBr
|
o
. . (iii) H,0"
CH,=CH-CH,-OH + H,0 &CHZ :CH_ﬁ_O_H — Mg(OH)Br
compound 'Z' e}
compound'Y'
(iii)

* " * + + * * +
CH, =CH-CH,0OH —*— CH, = CH - CH, f’OHZ —*° 5 CH, ~-CH=CH, ¢«—— CH, =CH-CH
compound 'Z' | ]

/\
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-

Br Br l

ICH2 - CH=CH, CH, = CH - CH,
|
Br Ozonolysis J Br
Ozonolysis

\BrCH, — CHO + HCHO BrCH, — CHO + HCHO|

Br Br l

clez —CH=CH, CH, = CH - CH,
|

Br ATTECT Br
\ el Jsﬁaﬁ?ﬁm

\BICH, — CHO + HCHO, BrCH, — CHO + HCHO,

2. Identify the set of reagents/reaction conditions X’ and ‘Y’ in the following set of transformations.
CH3—CH2—CH2Br —X— product —— CH; — CH—CHj [IT-JEE 2002(S), 3/150]
|
Br

(A*) X = concentrated alcoholic NaOH, 80°C ; Y = HBr acetic acid, 20°C

(B) X =dil. ag. NaOH, 20°C, Y = HBr / acetic acid, 20°C

(C) X =dil. ag. NaOH, 20°C, Y = Br2 / CHCIs, 0°C

(D) X = conc. alc. NaOH, 80°C, Y = Br2/ CHCIs, 0°C

=1 aRads @ oty sifWe+ss /stffshar Rafd X &R ‘Y’ & A= &1 Uga Bifly |

CHs—CH2—CHzBr —*—5 S€—'—> CH; — CH-CHj [IIT-JEE 2002(S), 3/150]

|
Br

(A*) X = AT Yedlaifald NaOH, 80°C ; Y = HBr ¥Rifed a7, 20°C
(B) X =g Seid NaOH, 20°C, Y = HBr / YRife® a7, 20°C

(C) X = @7 Sefi@ NaOH, 20°C, Y = Br2/ CHCls, 0°C

(D) X = AT UYediaifeld NaOH, 80°C, Y = Br2/ CHCIls , 0°C

3 HBr
Sol.  CHa—CHy—CH,_pr_2ic0. NaOH | Uehlaiferds NaOH > CHs—CH=CH—2" 5 GH.-CH-CH,
—HBr —HBr [
Br
CH,

3. H [F] Br/CCl,_,  C,H,Br,

H3C OH e 5 such product

are possible
How many structures of F is possible? [IT-JEE 2003(S), 4/144]

CH,
/_< H" [F] BTZ/CC|4 C4HsBr2

H.C OH o

TH U SR
_ _ _ g B |
F @ fadl Raa8 9999 2 | [IIT-JEE 2003(S), 4/144]
(A) 2 (B)5 (€6 (D93
C
CH, °
Sol /_< w OO — , G CH.
. —_—
H.C OH  -Ho \=/ oH Y
3 3
Cis-Butene-2 Trans-Butene-2 Butene-1
1) (2) 3)
Major
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Organic Reaction Mechanisms-IV ﬂ—

In [F] order of quantity of alkene 2 > 1 > 3.

These on addition with Br2 / CCls to give their addition products which have C4HsBr2 as molecular
formula
These five products are

Br
|
(1) CH, — <|3H — ?H — CH, (Meso) (2) CH, — CH — ?H — CH, (dI)
Br Br Br
(3) BrH,C — (|3H — CH,— CH, (dI)
Br CH
CH 2
/_< 3 " H.C CH, CH, /CHE
Sol. — + — +
H.,C OH -H,0 \=/ . \—/
3
fRra-egda-2 T-gEH-2 el
(1) 2) (3)
. W
IATE [F] H Ted!| &Y AT &1 A & 2> 1> 3.
g Br2/ CCla & W1 AN HRM TR NS <dl & T S[GA CaHsBrz & | 39! G9d Ufa GRa™
71 TeR 2 |
Br
|
(1) CH, — cle — (|3H —CH, (el (2) CH,— CH — ?H — CH, (dI)
Br Br Br
(3) BrH,C — (|3H — CH, — CH, (dl)
Br
4, Which is the best reagent to convert cyclohexanol into cyclohexene. [JEE-2005, 3/144]
(A) conc. HCI (B) conc. HBr (C*) conc. HsPO4 (D) HCI + ZnCl2
AsTAEadid Bl Aigddieadd § URakld &7 & ol /1 # 9 d—1 iidHe waiite Iugad
e [JEE-2005, 3/144]
(A) |17 HCI (B) |1t HBr (C*) A= H3POa (D) HCI + ZnCl:2
Sol.  Concentrated HsPOs is a dehydrating agent.
AT H3POs & FSielidR® AfFHHS 3 |
5. Match the following (one term in column-I may match with more than one terms in column-II)
[JEE-2006, 6/184]
Column | Column |l
(A) | CH3 —CH-CDj3 on reaction with C2HsO- gives CH.=CH-CDs | (P) | The reaction is E1
|
Br
(B) | PhCH2CH:2Br gives elimination faster than PhCD2CH2Br. The (qQ) | The reaction is E2
mechanism is
(C) | PhCH2CHzBr in presence of C2HsOD/C2Hs0- gives good n The reaction is E1 cB
yield of PhCD2CHzBr along with alkene
(D) | Ph—=CH-CD, and Ph—CH=-CHjs on elimination, yield (s) | The reaction is unimolecular
Br Br
alkene at the same rate

/\
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ffaRea &1 gafeaa SR | (Pfew-| § Y T o [(eem &1 diem-1l 9§ A T 1 4 e Aval 4

e foran s Adar 2 1) [JEE-2006, 6/184]
i | e |l
(A) | CH3 —CH-CD3, C,HsO- & @11 tffifshan & CH,=CH—-CDs T | (p) | E1 srfafehan
|
Br
(B) | PhCH2CH2Br, PhCD2CH,Br ! e ool (faster) faeira= arfdfspan <ar 2 | (@ | E2 srfafsban
foranfafe gr-h
(C) | PhCH2CH2Br, C2HsOD/C2HsO- @1 SufReIfa #, YJeadd & A1g—<1e () | E1cB srf¥fean
PhCD2CH.Br &1 1 ar=ef! Scaifed ATS Ua™ &_al © |
(D) Ph—Cle—CD3 der Ph— CH—CH; faaos aififhan & wokawy dAM x| (S) | Tobel 3MUT(deh
| arffpar
Br Br
J S B ©Y § Yedbid <o ©
Ans. (A)-q:(B)-q;(C)-r,s;(Eg-p,s
Sol.  (A) CH, - (|:H _cp,_&HO" cH, = cH-cDs It is E2 mechanism
Br
(B) Rate is Ph — CHz2 — CHz — Br > Ph — CD2 — CHz — Br Itis also E2 mechanism.
(C) Deuterium exchange is observed It is E1cB mechanism.
(D) Rate is Ph — |CH —CD, = Ph- (l')H — CH, It is E1 mechanism.
Br Br
C,H,0® y
g (A) CHS—?H—CD3—> CHz = CH - CDs Ig E2 fohafash 2|
Br
(B) &X Ph— CHz — CH2—Br>Ph—CD2— CH2—Brg| I8 W E2 foharfadt 7 |
(C) sgfeRam fafwa g | IE ElcB forarfafd 2
(D) = Ph—(llH—CD3:Ph—|CH—CH3%I I8 E1 fhamfafd 2
Br Br

Comprehension # 1

In the following reaction sequence, product I, J and L are formed. K represents a reagent.

1. Mg/ether
1. NaBH 2.CO, H,
Hex-3-ynal ———=> 1 . > JL> Me \\ Cl _—
PBr, 3. H,0 Pd/BaSO,

0] quinoline

IFHE # 1

1 & T WA e@H (reaction sequence) H ST I, J @1 L 994 & | K U& AfWHRS (reagent)
2 |

1. Mg/ger N cl H
1. NaBH 2.CO, K Me N _—
TI-3-37Mg el > 1 —>J Pd/BaSO,
2. PBr, 3.H,0 O quinoline
The structure of the product I is ERIER EAREERI R [IT-JEE 2008, 4/162]

Me
OV AVA VAN ® =
CIVAV AV Oy Mo\ — /8

/\
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7. The structures of compound J and K, respectively, are [IT-JEE 2008, 4/162]
AfE J TAT K, B GRAAE HA: 8 [IIT-JEE 2008, 4/162]
(A*) Me\ __,—COOH and SOCl. (B) Me/\/\/\(OH and SOCI2
@)
Me Me COOH
(©) MCOOH D) eV and CHsSO:Cl
8. The structure of product L is [IT-JEE 2008, 4/162]
SIS L & A & [IIT-JEE 2008, 4/162]

(A) M\ —__—CHO . (B) Me /\/\/\CHO
(C*) Me —/:\—/ (D) Me /\//\/\CHO

Sol.6to 8
1. Mg/ether
2.

Me. _ GHOMNaBH, v, -~ 5 2C0 _yo__coon
— 2. PBr, — 3. H,O" =
N Cl_H CHO
socl, 5 —
> Pd/BaSO0, Me—/_\_/
') quinoline
9. The total number of alkenes possible by dehydrobromination of 3-bromo-3-cyclopentylhexane using
alcoholic KOH is [JEE-2011, 4/160]

Vehlalell KOH §RT 3-51H1-3-ATsdlufdcaedid @ faerssisIifexer 3 G87d 9 Tedhi=l &1 |1 2 |

[JEE-2011, 4/160]

Ans. 5
Br

alc. KOH

|
CH, — CH,— C — CH, — CH, — CH, —— o>

(— HBr)

CH, — CH =C — CH,— CH, — CH,

cis + trans = 2 products

CH, — CH, — C =CH — CH, — CH,

cis + trans = 2 products

CH,—CH,—C —CH,—CH,—CH,

1 product
Sol.

Comprehension # 2
An acyclic hydrocarbon P, having molecular formula CsHio0, gave acetone as the only organic product
through the following sequence of reactions, in which Q is an intermediate organic compound.

(i) Conc. H,SO,
(catalytic amount)

() dil. H,SO, / HgSO, . (-H.0) . )OJ\
(i) NaBH,/ethanol (i) O, H.C CH
(CeHuo) i) dil. acid (iii) Zn/H,0 : 3
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ITHT # 2
JAMIfAE A CeHio T U @@ (acyclic) BgsiaEa P 1 affifdan o/gspd & agar rd Q U@
qegac! AfE 7, Tb A B e Wi yeH Xl 2|

(i) 5= H,S0,
(SRS A7) o
(i) 99 H,S0O, / HgSO, Q H,O R
(i) NaBH, /et (ii) O,
(CeHuo) iy o st (iii) Zn/H,0 HC  CH,
10. The structure of compound P is [JEE 2011, 3/160]
AIRH P ) G391 & [JEE 2011, 3/160]
(A) CH3CH2CH2CH2—-C=C-H (B) H3CH2C—C=C-CH2CH3s
3 3
(©) Hoc—c=Cc—CH, (D) H,C>C—C=C—H
H,C H.C
11. The structure of the compound Q is [JEE 2011, 3/160]
AP Q B T & [JEE 2011, 3/160]
HBC\ OH Hsc\ OH
(A) H7C—?—CHZCH3 (B*) HSC7C—C|3—CH3
HC HC
OH
MG e |
(C) H7C—CH2CHCH3 (D) CH,CH,CH,CHCH,CH,
H.C
Sol. (10 & 11)
CH, CH, O CH, OH
l dil H,S0,/HgSO0, L
CH3—(|3—CECH ﬁ‘CHs—IC—C—CHS i CH3—C|)—CH—CH3
CH, CH, CH,
(P)
Conc. H,SO,
(-H;0)
CH, CH,
| O,/Zn/H,0 |
CH,—C=0<«—— CH,—C =(|3—CH3 (major)
CH,
Q)
12. The major product (H) in the given reaction sequence is : [IT-JEE 2012, 3/136]

CH3s—CH>—CO—-CHz —SN_, g 9% M5S0, 1y

Heat

& T foran e § T SR (H) 91

CH3—CH2—CO-CH3s — SN, g 3% HS0, 1y
$HHT

(A%) CH,~CH=C—-COOH (B) CHB—CH=(|3—CN
CH, CH,
H
©) CH3—CH2—|C—COOH (D) CHB—CH=(|3—CO—NH2
CH, CH,
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CN
. /\( N /\(O/H o oo, /\/
(@) HCN (G) A COOH
13. Match the chemical conversions in List | with the appropriate reagents in List Il and select the correct
answer using the code given below the lists : [NT-JEE-2013, 3/120]
1 H A W IRfe wuiRen B g4l 1A Ry T Suge Afiddel & A1 JHlerd difoiy e
i & T Ry T Ple B YA RS Fel SR g [IT-JEE-2013, 3/120]
List | /=T | List Il / 52t I

P. %Cl - >: 1. (i) Hg(OAc): ; (i) NaBHa

Q. %/ON& - %OEt 2. NaOEt
OH
R. — 3. Et-Br
s. @/ — Q’ 4. (i) BHs ; (i) H202/NaOH
Q R

OH
Codes :
P S P Q R S
(A*) 2 3 1 4 (B) 3 2 1 4
(©) 2 3 4 1 (D) 3 2 4 1

NaOEt
Sol. P. Sl
E2
EtBr

Q. ONa —’SNZ OFEt
R. (i) NaBH, (Markovnikov addition) (AT ifr®I® I1T)

(W —— (Y
s. i HZOZINaOI: ‘ (Antimarkovnikov addition)(efeaTa e )

.,"'/

OH
Comprehension # 3
I # 3
In the following reactions :
fr=foRaa srfwforanen #
Pd-BaSO i
CsHe —4’ C8H8 l. BzHe > X
H, i. H,0,, NaOH, H,0
H,O

HgSO,, H,S0,

i. EtMgBr, H,O

C.H,0
ii. H', heat
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Organic Reaction Mechanisms-IV

14. Compound X is

JqfH X B
o}

H
CH, (B) ©/J\CH3

(A)

&

-

[IT-JEE-2015, 4/168]

OH
CHO
(C¥ ©/\/ D) ©/\
15. The major compound Y is [IT-JEE-2015, 4/168]
T AfE Y B
= X
*) ©/\/\CH3 ®) e
CH,
CH, |
CH,
CH,
(®) (D%
Sol.  (14-15)
C=C-H = }
—_— >
H, (i) H,0,,NaOH,H,0
(X)
H,O
HgSO,,H,SO,
ﬁ (I)H ﬁH—CH3
C~ch, () EtMgBrH,0 T~chH, _(i)H° Heat e,
CH,~CH, E1
(Y)
Sol.  (14-15)
C=C-H = .
r—————— >
H, (ii) H,0,,NaOH,H,0
(X)
H,O
HgSO,,H,SO,
ﬁ (I)H ?llH—CHa
e . C iy @ C
\CH3 (i) EtMgBr,H,0O I\CH3 (i) H ;™1 \CH3
CH,~CH, E1
(Y)
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Organic Reaction Mechanisms-IV

16. The number of hydroxyl group(s) in Q is :
IaTE (products) Q H BTSSRI AHE/ATEI (hydroxyl group(s)) &1 |41 © :

[IT-JEE-2015, 4/168]
[NT-JEE-2015, 4/168]

aqueous dilute KMnO, (excess)

»
>

0°C
Ans. (4)
iR - i A
Sol H 1,2 MethyISh|f\t
H e “H,0 + —H >
OH CH, CH,
ag. dilute o
KMnO,(excess) 0°C
OH
OH
OH SH
gdl. H' 1,2-Afret faRerma A
> > —
H\\\\\u —HZO A _H+
OH CH, CH,
o T 0°C
KMnO,(srferea)
OH
OH
OH SH
17 The desired product X can be prepared by reacting the major product of the reactions in LIST-I with one

or more appropriate reagents in LIST-II. (Given, order of migratory aptitude: aryl > alkyl > hydrogen)

[JEE(Advanced) 2018, 3/120]

A BT (LIST-) ®1 AMWHAR & =8 I o1 G-Il (LIST-l) 5 Ry W g a1 /e gard

IR B e fAfhar B R 3fed S X 99 ™1 o Hahdl 2 |

[JEE(Advanced) 2018, 3/120]

(e wran, rf¥errdt *ifgfRy (migratory aptitude) @1 s59: TR > Yfewat > BTgRIoM)

0
Ph
OH
Me Ph
X
LIST-I LIST-II
Ph
HO
+  H,S0,
(P) Ph>&KMe (1) |, NaOH
Me OH
Ph
H,N
H +  HNO,
Q) Ph ¥ [Ag(NH3)2]OH
Ve OH
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Organic Reaction Mechanisms-IV

Ph
HO
+  H,SO,
(R) Me >S< Ph () Fehling solution
Me OH
Ph
Br
H +  AgNOs
() Ph (4)  HCHO, NaOH
Me OH
(5) NaOBr

The correct option is

SEREETS R
AP->1;,0-52,3;R>1,4;5S>2,4
C)P->1,5;0>3,4;R>5;5S->2,4

B)P—-1,5;Q—>3,4;,R—>4,5;S—>3
o"HYP—-1,5;0>2,3;R—>1,5;5->2,3

Sol.
P:
on fCHs o Ph CH, PR O  1.1,/NaOH
3 HyS0,4 \ . | | //
Ph OH |
HaC Ph OH Ph CH \
5. NaOB
OH
CHj
) ) CH3 o
\H 3. Fehling Solution Ph //
2
Ph OH

Ph
Ph H Ph H 0 /
0 HNO, \ . //
' _—— C OH —— H3C
Ph OH / o
Ph Me o

o~

2 [ Ag (NHy),]OH X\OH
Ph

CHj3
CH?,/O
, / NaOH Ph _I_\/
OH Ph Ph (@]
Ph Ph
R. H,SO, \ . | / /
© OH H;C
Me OH / | | \
Me 012 Me Ph \
5. NaOBr OH
Ph
CHjy
CH3/O
2.[ Ag (NHy),] OH Ph—|—\/
S. Ph B Ph i Ph 0 ph  OH
H AgNO3 \ . | | / /
— C OH HsC 0
Me Me Ph " 3 Fehling Sol
. Fehling Soln OH
Ph
CHj
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Organic Reaction Mechanisms-IV ﬂ—

18. LIST-I contains reactions and LIST-II contains major products. [JEE(Advanced) 2018, 3/120]
A (List-1) 7 fAfpard 8 iR A1l (LIST-I) # = IS 2 | [JEE(Advanced) 2018, 3/120]
LIST-I LIST-1I
N > — o U
ONa Br OH
@ DU . HBr —» @ U
OMe Br
® U . NaOMe —» @ U
Br OMe

(S) XON . MeBr ——» (@) )I\
a
Ol ° ~

Match each reaction in LIST-I with one or more products in LIST-Il and choose the correct option.

A B IIS AMHA H A1l & TEH A1 MG IART & A1T FAA B AR A fadweq g |

(AP->1,5;Q>2;R>3;S->4 (B)P—>1,4,Q>2;R>4;5->3
(C)P—>1,4;Q>1,2;R->3,4;S >4 (D)P>4,5;Q 54;R—>4;S 3,4
Sol.
p: H,C H3C
CH3 CHs g
S X JIg
H3C HsC CH3
4
(1) (4)
CH,
: Snl
@ Hc O + HBr ——— +  MeOH
HC i CH,
R CH;  MeO'Na' I
E2 -
HiC™ N H3C/\CH3
H3C, H,C
. CHs Sn2 *\_-CHs
S: + MeBr ———»
H,C H3C
3 ONa OMe
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Organic Reaction Mechanisms-IV ﬂ—

PART - 11 : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)
¥ - 11 : JEE (MAIN) / AIEEE (ﬁwﬁ El'Eﬁ) @ U

JEE(MAIN) OFFLINE PROBLEMS

1. Maximum dehydration takes place that of : [AIEEE-2002, 3/225]

frpan fAsteliaxor 9 § & fder grar 8 ? [AIEEE-2002, 3/225]

O 0] OH CH,
OH
1) (2%) 3) (4)
OH OH
OH

Sol. Dehydrated product will be conjugated with —C = O and carbocation is also more stable.

fASTelldRoT 1 —~C = O & |l §YHI IUE <l & dAT Praga= Hegaai 1 37f¥ep el g 2 |

O (0}
H
—
-H,0
OH :

2. During dehydration of alcohols to alkenes by heating with concentrated H2SO4 the initation step is
(1*) Protonation of alcohol molecule (2) Formation of carbocation [AIEEE-2003, 3/225]
(3) Elimination of water (4) Formation of an ester
UehIatd ®I A% H2S0s @ SuRefd # fsielldxer | a0 Tema @t sififsan § urf™e ug g
(1*) TehTald Y] BT YT IHROT (2) BTEIATRIE BT AT [AIEEE-2003, 3/225]
(3) STt &1 faet= (4) TR H1 Ao
. @
Sol. R—OH—> R - OH, this step is initiation step.

@
H D
1. R-OH—>R-OH, I8 Ug WIf¥® ug |

3. Among the following compounds which can be dehydrated very easily : [AIEEE-2004, 3/225]
= A | e e a9 fAsteliga & e § - [AIEEE-2004, 3/225]
HaC HsC
1) ‘\_\; )
OH HsC OH
OH
@/ \ (@) /\)\
HsC OH CHg HsC CHy
Sol. According to stability of carbocation.
B,  PEYARN & W@ & AJAR |
4. Elimination of HBr from 2-bromobutane result in the formation of : [AIEEE-2005, 3/225]
(1) Predominantly 2-butyne (2) Predominantly 1-butene
(3*) Predominantly 2-butene (4) Equimolar mixture of 1 and 2-butene
2-9MIREe § ¥ g & fIdd § ura S e 3 9 8 [AIEEE-2005, 3/225]
(1) =4 2-eTeA (2) =@ 1-EH
(3*) I=Id: 2-9S (4) 1-=E19 Td 2-EH BT AR | fAsor
Sol.  CH, - CH - CH,— CH,—> CH, —CH = CH - CH,
I!%r (major)
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Organic Reaction Mechanisms-IV ﬂ—
CH3_C|;H_CH2_CH3 éCH:;_CH =CH_CH3

Br (=)
5. Reaction of trans 2-phenyl-1-bromocyclopentane on reaction with alcoholic KOH produces:
[AIEEE-2006, 3/165]
(1) 2-phenylcyclopentene (2) 1-phenylcyclopentene
(3*) 3-phenylcyclopentene (4) 4-phenylcyclopentene

T 2-Bd-1-SHas U< & Yedblaiierd KOH H fhar @=1 WX Ut &R : [AIEEE-2006, 3/165]
1) 2-BHERFITH  (2) 1-BFaaETFaU<E (3% 3-BFAAETANTH (4) 4-Bdarsdar<=

Br
H@s H
2 |< ’
SOl. alc.KOH
Ph\— > Ph

3—phenylcyclopentene
It is anti elimination reaction so hydrogen atom from second carbon will not eliminated as it is in syn-
position rather hydrogen atom from 5t carbon will be eliminated.

Br
: H
H 5
ga-. 2 alc.KOH Ph
Ph ) 4

3w FAU<IA

I8 Teh YUt faeiu fdfhar @ safoy g a9 Egsior wA] Adifa T8 i ® w6ifes aw e
Rafd o & STafds Sh e | BIggIo URATY] At sidm @ |

Me
6 Base/A &N/A
. ﬁ/Me
| “SEt
n-Bu
The alkene formed as a major product in the above elimination reaction is : [AIEEE-2006, 3/165]
S e AffHaT R T Tedh| H 3 IS 8T : [AIEEE-2006, 3/165]
Me Me
1) N\F (2*) CH2=CH; @3) @)
Me Me
Sol. ﬁ,gl\/le N X N/CH3 + CH,= CH,
| ~CH,=CH,-H |
CH, - CH, — CH,— CH, CH, — CH, — CH,— CH,
7. The main product of the following reaction is, CeHsCH2CH(OH)CH(CHs), —2- %50
feriferRad aifdfhar &1 g% SeuTg 8 @ CsHsCH2CH(OH)CH(CHa)z — = %5% 5 |A|EEE-2010, 4/144]
H.Cone _H CoH:CHA_ _CH,
* —C =C
1 4 \CH(CH,), ) Ho NcH,
CsHs\ /CH(CH3)2 HSCBCHZCHQ\ .
® " >e=c 4) Ho—C=CH.
CH CH CH
Sol.  Ph-CH~GH-CHC ' am uso. , Ph-CH-CH-CHC | ', ph-cH-GH-cH
' ' CH, ' CH, ? CH
OH %)Hz s
_ean pn Bon oo "™Seee” Ph>C:C<CH(CH3)Z
shi - _ - = +
TUNeH, 7 HYT Neneny,” B TH
Trans MQIS
(Major) (Minor)
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Organic Reaction Mechanisms-IV ﬂ—

CH CH CH
sol, Ph=CH~CH-CHC _ *_ @twso, | Ph-CH~CH-CHC _ ° | ph-cH _aH-CHC
’ | CH3 | CH3 2 \CH
OH (OH, :
Ph H Ph CH(CH,)
0 -~ N s 3)2
HO ReIT=RYT @ oCH —; >c=c =C
- - _ —
Ph-CH-CH~CHC | TR UNCHEcH),T HYT N
fagey FHYE
(= Sd1S) (3T ITR)
8. Consider the following reaction: C2HsOH + H2SO4 — Product

Among the following, which one cannot be formed as a product under any conditions ?
[JEE(Main) 2011, 4/120]

(1) Ethylene (2*) Acetylene (3) Diethyl ether (4) Ethyl-hydrogen sulphate
=1 aiffshar R fdaR SHIRY . C2HsOH + H2SOs — ST

/1 5 9 o9 el f aRRefa # S @& w0 6 718 997 ? [JEE(Main) 2011, 4/120]
(1) TRret= (2*) it (3) SRV 2R (4) TRIF—sTSRISH Fohe

Sol. CH,—OH+H,80, —2€ 5 CH,=CcCH,

149”5 CH,— CH,— O —CH,—CH,

C,H,.SO,H
Acetylene is not formed under any conditions.

Tffeel fodl i aRRefd d ST & wu d 781 a- |

Room temp.

9. In the reaction, CHsCOOH — XA, o PC , g Alc. KOH , o
the product C is : [JEE(Main) 2014, 4/120]
(1) Acetaldehyde (2) Acetylene (3*) Ethylene (4) Acetyl chloride
Jffpar CHsCOOH —HAM: o PCs g Ac KOH ,
# foha w1 C BT ® ¢ [JEE(Main) 2014, 4/120]
(1) WireNfesegs (2) THifeei CHREIEIE ORSISIERINES
LiAIH, PCI,
Sol. CH,COOH ———> CH,CH,OH ——> CH,CH,CI (B)
(A)
—HCI| Alc. KOH
CH,=CH,
(C)
Ethylene
LiAIH, PCI;
Sol. CH,COOH ———> CH,CH,OH ——> CH,CH,CI (B)
(A)
—HCI| Alc. KOH
CH,=CH,
(C)
efTeti=
10. 2-Chloro-2-methylpentane on reaction with sodium methoxide in methanol yields :

[JEE(Main) 2016, 4/120]
CH,

|
@ CzHSCHzlc —OCH; (b) CszCHzlc =CH, (c) C,H,CH= Ic ~CH,

CH, CH, CH,
(1) (a) and (c) (2) (c) only (3) (a) and (b) (4*) All of these
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Organic Reaction Mechanisms-IV ﬂ—

HIATA H 2-FARI-2-Afdeu=H, AIfSTA HATaAISS & A1 TWfhar axah <l & [JEE(Main) 2016, 4/120]

CH,

|
(& c,H,CH,C-0OCH, (b) CH,CH,C=CH, (€) C,H,CH=C-CH,
| |

CH, CH, CH,
(1) (a) =11 (C) (2) 1= (c) (3) (a) T2 (b) (4%) 37 & a4
Cl
' MeONa
Sol.  CHy=C—CH,—CH,—CH,—r CHy=C=CH—CH,~CH, + CH,=C—CH,~CH,~CH,

CH3 CH3 CH?,

OCH,
+ CH 3_CI:_CH2_C H,—CH3;

CH;

Elimination dominate over substitution in the given reaction but all the products are possible.

fo 73 sffpar & AT gforemue ) g9 B @ ifdT 9 Sare 9= 2

11. The major product obtained in the following reaction is : [JEE(Main) 2017, 4/120]
=1 fdfha 31 Ut 81 aren & SIS B [JEE(Main) 2017, 4/120]

Br

CeHs
(+)
(1*) CeHsCH=CHCsHs

M ‘BUOK
CeHs —=2 5
A

(2) (+)CeHsCH(O'BU)CH2CsHs

(3) (-)CsHsCH(OBU)CH:2CsHs (4) (£)CeHsCH(OBU)CH:2CsHs

Br

H ‘BUOK
Sol. CeHs —) CsHsCH=CHCe¢Hs

CeHs

It is E-2 reaction. (I8 E-2 ifAferar g 1)

12. Which of the following, upon treatment with tert-BuONa followed by addition of bromine water, fails to
decolourize the colour of bromine ? [JEE(Main) 2017, 4/120]
91 7 | @ tert-BuONa & 1 SIfigd HR1 qAT FHH o & ™ W, SHE & F B T8 B |

agaef B B ?

CeHs

[JEE(Main) 2017, 4/120]

(@)
O.
o(TT ()

Br
Sol. With \| , alkene can not be produced with t-BuONa. Hence the product will not

decolourise the bromlne water.

Bl t-BuONa & &1

j%@ﬂ?ﬁéﬁ%mzwaﬁﬂwaﬁwwﬁwﬁ =
Br
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-

13. The major product of the following reaction is : [JEE(Main) 2018, 4/120]
=1 arfaforan &1 7&=9 Sa@Te © - [JEE(Main) 2018, 4/120]
Br
NaOMe
MeOH
.-OMe OMe
1) 2) 3) (4%)
Br
Sol. ST (E2) (Major) g=4
JEE(MAIN) ONLINE PROBLEMS
1. The major product of the reaction
NaNOQ/stO4
_—
NH, OH
is : [JEE(Main) 2014 Online (09-04-14), 4/120]
rfafoan
h_ﬁ NaNOZ/stO4 ) )
———> &1 I Ha1 b B [JEE(Main) 2014 Online (09-04-14), 4/120]
NH, OH
1 2% 3 4 : \N; :
():Hl OlH: (2%) . (): : 4) N
2. Which one of the following reagents is not suitable for the elimination reaction ?
faaros srfehan & fofg 371 PRSI H ¥ S| SUYdd a8l & ?
[JEE(Main) 2016 Online (10-04-16), 4/120]
AP A
(2*) Nal (2) NaOH / H20-EtOH  (3) NaOH / H20 (4) NaOEt / EtOH
Sol. Nal gives Nucleophilic substitution reaction.
/\/Br Nal /\/|
3. The major product of the following reaction is : [JEE(Main) 2017 Online (08-04-17), 4/120]
1 aifafrar &1 g Sae B [JEE(Main) 2017 Online (08-04-17), 4/120]
CH3CHCH,CHCH,CH, —X91.CH:O1
| | heat
Br Br
(1) CHsCH=C=CHCH2CHs (2) CH2=CHCH=CHCH:CHs
(3*) CHsCH=CH-CH=CHCHs (4) CH2=CHCH2CH=CHCH3
Br r
-
Sol. = NN

H H
Conjugated alkene with more hyper conjugation is more stable and major product.
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4. The major product of the following reaction is : [JEE(Main) 2017 Online (08-04-17), 4/120]
=1 arfaforan &1 79 S@Te © - [JEE(Main) 2017 Online (08-04-17), 4/120]
CH,
CgHsCH,~C—CH,CH, __ C:HsONa
| C,HsOH
Br
(1) CGH5CH2—(|::CHCH3 2) CGHSCHZ—C|Z:CH2
CH; CH,CHs
CH,
(3) C6H5CH2—C|I—CH2CH3 (4%) CSHSCH:C|I—CH2CH3
OC,H;q CHs;

Me . . . .
Sol. @—CH:C/ is most stable alkene due to conjugation, formed by E2 reaction.
Et

5. Which of the following will most readily give the dehydrohalogenation product ?
=1 7 9 B9 aifde o 9 fesseaeHIeRe Sdg i ?
[JEE(Main) 2018 Online (15-04-18), 4/120]

Br Br Br Br
(1%) th (2) W (3) (4) @

Sol. Here dehydrohalogenation goes by Elcb and most stable carbanion formation is favoured in A.
el faerggieaio iRl Elch §RT a1 S 8 dor a1 Il SeRemad A $ 3Hd ¢ |

6. The major product formed in the following reaction is : [JEE(Main) 2018 Online (15-04-18), 4/120]
=1 fdfehan 3 9991 aTell =9 S & ¢ [JEE(Main) 2018 Online (15-04-18), 4/120]
NO,

cl NaOCHj3(1eq)

Heat
cl T T W
CHs
NES NO, hee NO,
® QU @ Q ©) a @
Cl Cl
CH3 CH3 CH3 CH3
@) O
Cl
Na*OEt(1leq)
Sol. a - cd
cl Chs cl CHs
4)
7. Which of the following compounds will most readily be dehydrated to give alkene under acidic
condition? [JEE(Main) 2018 Online (16-04-18), 4/120]
(1*) 4-Hydroxypentan-2-one (2) 3-Hydroxypentan-2-one
(3) 1-Pentanol (4) 2-Hydroxycyclopentanone
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A 3faRen # =1 3 9 319 A1 Aiffe |ew Wuar 9 Foiediagd gre) Yedbid a9l § 7
[JEE(Main) 2018 Online (16-04-18), 4/120]

(1*) 4-BTEgSiaiu=H-2-304 (2) 3-ETSSIRNUTA-2-319
(3) 1-U=Aret (4) 2-BISSIAAATSFATITAI
OH O
Sol. )\/U\ will most readily be dehydrated to give conjugated alkene.
OH O
)\/U\aﬁﬁ—cﬁérvrﬁﬁﬁ\—:f?mza B FYAAT Tedd M|
8. The major product of the following reaction is : [JEE(Main) 2019 Online (10-01-19), 4/120]
Br
KOH alc (excess )
Ph A
Br
o1 arfforan &1 9% S@1E 3 - [JEE(Main) 2019 Online (10-01-19), 4/120]
Br
KOH alc (3Mferaa#)
Ph A
Br
>
9 )\/\) (2) )\/ Z™ () \(4) )\/l/\
* F
Ph” N ph ~F 2 Ph
Ph
Br
Sol.  pp, Alc.KOH (excess ) Ph)\/\) Ph)\/\)
Br Conjugated diene  &gfiad SIEER]
9. The major product of the following reaction is [JEE(Main) 2019 Online (11-01-19), 4/120]
ffaRaa sifwfshan [JEE(Main) 2019 Online (11-01-19), 4/120]
Cl
(iyHBr
(2)alc.KOH
@)
Cl H Cl
1) (2) 3) (4%) Q
o o) o) OH
Cl Cl
+0
HBr Alco. KOH Tautomerism
=~ HO
(0] @) Br ®)
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Organic Reaction Mechanisms-IV
The major product of the following reaction is :

10.
frforRaa siffesan &1 e Sare & -

CH3CH2 CH-CH: (i) KOH alc.
[ (i) NaNH;
Br Br in liq.NH;

(1) CHsCH=C=CH>

(3*) CH3CH2C=CH
Sol.
EtO~

(Both steps are E2 elimination reaction)

The major product of the following reaction is:

11.
frfoRaa siffesan &1 e Sa@re & -

gH2CH3
HaC e e Cl NaOEt
COOCH:CHs
OCH2CHs

(1) H3C—H2C =t CO>2CH2CH3

O linw
T
w

(3) CHsCHZC=CH:

CO2CH2CH3
CH>—CHs CH3\

Sol.  CHy Cl = C=CH
tooer @ E00C”

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

(2) CH3CH=CHCH2NH

4) CH3CH2CIH—CIH2

NH2 NH2

/\(\Br EtOH MBr NaNH, CHs—CHo—C=CH
Br

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

CO2CH2CH3
(2*) CHsC=CHCHz3

H2CHs

(4) HsC =l OCH>CH3
OOCH:2CHs

Ll [@!

O lne

\CH3

(Cis & Trans) (¥¥uel Td fue))

/\
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