Organic Reaction Mechanisms-Ill _/ ﬂ—
Bl Exercise-1

™ Marked questions are recommended for Revision.

= fiffea o Sevm arFg e 2

PART -1 : SUBJECTIVE QUESTIONS
I - | ; QYIS Y99 (SUBJECTIVE QUESTIONS)

Section (A) : Unimolecular nucleophilic substitution reaction (Sn1)
GUg (A) | THRIG s gfiRema afifsar (Swl)
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.

Sn13rdfsear 4 =1 gl 4 | dI=ar Qe iear 9 A s iR F®&ai 2

(a) 1-SHIUTH qAT 2-ATHUA (b) 1-5H1-2-ARYAGCA AT 2-F11-2-H R
Ans. (@) 2-Bromopentane (b) 2-Bromo-2-methylbutane

(a) 2-S1HU=H (b) 2-5T1-2-HfAGCA
Sol. Reason : Carbocation stability order is 3° > 2°> 1°,

B, DR BEYARIT S WA BT HH 3° > 20> 1981l & |

A-2.=. What effect do you expect due to following changes in Sn1 reaction of (CH3)sCBr with CH3sOH ?
(a) The concentration of (CH3)3CBr is doubled and that of CH3zOH is halved.
(b) The concentration of both (CH3)sCBr and CH3OH are tripled.
(CH3)sCBr @I CHsOH @ &1 Sn1 orfwfshan # =1 uRads ova R ifafsar <) wR omu 5 gwa @
JUETT HIA 7
(a) (CH3)sCBr ! HT==dl g a2 CH3OH @1 a7l &R &1 SR |
(b) (CH3)sCBr T2 CHsOH &9 &1 |rvsal - &R &1 S |

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

Ans. (@) &% -G 8 I B ; (b) &R - for &1 oIt B

Sol. But rate of Sn1 does not depend upon concentration of nucleophile & solvent.

A-3.a. Why 3-Chlorocyclopropene is solvolyzed in methanol at much higher rate than 5-Chlorocyclopenta-1,3-
diene?
"I H 3-FARIARIANINA, 5-FARMISFANTI-1,3-S187 B Joql H Iod & 4 M ¥ [Jerdiiqgd 8
I B, w& P

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

Sol. 3-FARNEFANEE WHCH HEIEGAIT 91 8 U] S-FaRNSFAN<-1,3-8159  UFeRMAe®

BT T 2 |

A-4."w For each of the following solvolysis reaction give the products (major as well as minor)
1y e aififshan & forg Saure (YR dor =) darsd
CH.H

[ ] c y
(a) CH3— |C — ? — CH3 M) (b) ag.ethanol ol QW
CH, I CH,
CIZHa
ﬁ CH-I
C

I
(C) O CHG— —OH (d) ag. AgNO; 3
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Organic Reaction Mechanisms-Ill _/ ﬂ—
CH, I (|3H3 CH, ?CH3
Ans. m)Cm—C—CH—Gt—E@ﬂa Cm—wﬂ—?H—4m3 +CH;—C—%?—CW

Sy 1 alcoholysis

CH, OCH,CH, CH, H
major (rearranged product) (minor)
Cl OH
(b) Oi aq .ethanol + O:
CH, > CH, CH,
OH (minor)

major (from rearranged
3° carbocation)

i
O-C-CH, ﬁ
O-C—CH,
CH C OH
(C) S 1 acetolysis 1
major minor

(from rearranged
allylic cation)

?H3
CH- CH OH CHz
() C( Y C( ©<

(Minor) (Major)
] i 7 Vil
Sol. (@ CH,—C-CH-CH, —=:&2 CH,—C—CH—CH, + CH,—C—C—CH,
| sy, ePIElel STTEre | | | |
CH, OCH CH CH, H

(&)

Cl
= QO
CH, i

ﬂﬁﬂ(3°$ﬁﬁzmﬂﬁ
¥ rdaf)
o)

|
O-C—CH,

I o- C—CH
© [::]/ CH, & oH
Su1 acetonS|s

(gﬂﬁ—mﬁm T TS
BT @f)

?H3
CH-I CH OH CHz
(@ ot O O<
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Organic Reaction Mechanisms-Ill _/ ﬂ—

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

=1 sfiferar & franfafd foran v sifafhar 9w fuke ug faRay |

CH,
HBr |
(@) CHf?H—?H—CH;———>CHrC—CH;CHB
CH, OH Br
I
(b) /\i/\OHL)/\*/\
ICH3 ClH3 ClH3
Sol.  (a) CH3—CH—CH—CH3JﬂiéCHf—CH—?H—CH%_%%LﬁcHK_C_gH_CH3
| ® |
OH gbw H

3 —Methyl -2 — butanol

?m ?m
(C]
CH3 - C-CH, - CHS <B—r CH3 - _ CH2 — CH3 Rearrangement
5] 5

| H'shift

Br 3° carbocation
2-Bromo-2-methylbutane
Migration
(b) /\*/\ HI /\*/\ -H,0 /\~/® of —CH, gp
2
OH— (8OH, g4 l
I e
/\i/\< I /\V\
CH3 CH3 CH3
| HBr | T |
Bdl. (@ CH; ~CH-CH-CH;, —>CH3—CH—C|)H—CH3T> CH3—C—%H—CH3
| |
OH QéOH2 H
3- A - 2 - A
CH, CH,

I ° | e
CH,— C — CH, - CH,«-B™_CH,- C - CH,~ CH,3

| & H® werrT=aRT

Br 3° PIATHCTIA

29741 -2- ARG

HI _HO $—CH3WT{
R
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Section (B) : Bimolecular nucleophilic substitution reaction (Sn2 & Sni)

gug (B) : fgame Tfeegr uforermae iffshar (Sn2 & Swi)

B-1.2w 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

TP T B AIMTh] B Sn2 UlReIes & gfa fharfiera & gcd %9 4 @aRerd $Ifo |

() 2-FHI-2- ARG, 1-aru=<H, 2-FMu=

(b) 1-5T1-3-HIFGCH, 2-11-2-HIAgeH, 2-311-3-HIAge
H

CH,
I I
Ans. (a) (I“JHZ—CHZ—CHZ—CHQ—CHB > CHB—CID—CHQ—CHZ—CHB > H3C—(I3—CH2—CH3
Br 1° Br 2° Br  3°
1-Bromopentane 2-Bromopentane  2-Bromo-2-methylbutane
clea (I3H3 <|3H3
(b) CH,—~CH-CH,~CH,-Br 5 CH,~CH-CH-CH, > HSC_IC_CHZ_CHs
1° 20 BII' Br 52
1-Bromo-3-methylbutane 2-Bromo-3-methylbutane 2-gH1-2-HageT
H <|3H3
I
(@) CH,~CH,~CH,~CH,—CH, > CHa—CIJ—CHQ—CHrCHB > HsC—IC—CHz—CHs
Br 10 Br 20 Br 3
2-gTHIg< 2-g1H1-2-A g
1-STHg= )
G il i
(b) CH,-CH-CH,—~CH,—Br > CHa—CH—ClH—CH3 > CHa—(IZ—CHE—CH3
1° 2°  Br Br 3°
1-5H-3-AReed  2-91H1-3-Heeg e 2-gTH-2-H TR
Sol. In, steric hinderance increases the rate of Sn2 decreases. The usual Sn2 order is 1° > 2° > 3°,

Sol.  HMEId: SN2 BT A 1° > 20> 3° Bl 2 |

B-2.~ Which reacts faster

(a) PhCH2Br or PhCMezBr (H20 / C2HsOH)
(b) PhCH2CH2Br or PhCMezBr (Nal/ Acetone)
=1 9 @ i | s & -
(a) PhCH2Br 1 PhCMezBr (H20 / C2HsOH)
(b) PhCH2CH2Br a1 PhCMezBr (Nal/ Acetone)
Ans. (a) PhCMezBr (b) PhCH2CH2Br
Sol. (a) Rate of Sn1 reaction oc stability of carbocation intermediate.

1
steric crowding

Sol.  (a) Sn1 3AfAfHAT BT TR o HIEEATIT R
1
(b)SNZaﬁTMH%a-\IocEE —

(b) Rate of Sn2 reaction o«
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Organic Reaction Mechanisms-Ill _/

B-3.= Work out the stereochemistry of following reaction

D
H NaOH > Alcohol (X)
C,Hm=— C—==Cl|—
é Nal followed by NaOH> Alcohol (Y)
A
=1 afafran & ffam <aras &1 awsmen |
D
C,H = C === C| —
Z ? Nal Eﬁ d7¢ NaOH \WW (Y)
|f|
D D
Ans. X = HO=—C—=CH, Y = C;H=—C—=OH
f f
D
: NaOH > HO=—C —=C/H,
;
Sol. Csz'—?—Cl— D [=)
A NaOH
Nal followed by NaOH > — C —CH, C,H,— C —=OH
f f
B-4.  What will be the major product of the following reaction ?
1 i &1 ge Scre @ 8 ?
GH: H,C/—\H
(a) CH;CH—?H—CH3 ecl S (b) %}
OH H |
(|:H3 H,C OH
Ans. (a) CH3—CH—?H—CH3 (b) Q
Cl H H
B-5.. Write the product of the following reaction with proper stereochemistry.
fr=foRaa sfwfrar & Sare @ 98 Hiferars & A faRad |
CH,
(a) H__I CH;0OH (b) \‘"‘ SOC|2
HS OH Ether
Ph
CH, CH,
Ans. (8) H—+—OCH, + CH.O H (0 e
Cl
Ph Ph
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/\ g

Section (C) : Bimolecular aromatic nucleophilic substitution reaction (Sn2 Ar)
gug (C) : fgome Wrifes TifaEa) uforemas sififssar (Sw2 Ar)
C-1.» Write the correct reactivity order with NaOH for the following compounds.

ﬁﬁﬁﬁlﬂﬁﬂ%NaCH?WﬂﬁmﬁﬁﬂﬁT?W&ﬁmﬁ%Wl

2N@NO2
I

(II) (HI
Ans. 11> 11>1
Sol. NO2 group at ortho & para position to Cl group facilitate the nucleophilic attack for substitution reaction.
Sol. SWIad dfEw # ifdf va 41 R R NO &g @1 SuRRefd & &R giieenud i & SR Cl 998
TR ATAGE! SMHHUT ATATN A B STl 2 |
C-2.  Write the mechanism of following reaction :
frforRaa sfwforan @1 foranfafd faRay -
o N—@—CI Lol OZN—@—OH
Sol.  Mechanism (fsraifafe) —»
Cl Cl  OH Cl  OH él OH OH
S s S
5 NS
NO, NO, NO, NO, NO,
C-3.a Give the products in following reactions :
=1 arfaforanent & Sare garsy -
F cl
O,N NO,
(a) NH; /Cu,0/A (b) NaOH
A
NO, NO,
(C) CgHs CHZ —SNa (d) NH, —-NH,
A
N
0, NO,
NH, OH S—CH,—Ph NH-NH,
ON ~NO; NO, NO,
Ans.  (a) (b) (©) (d)
NO, NO; NO, NO,
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Section (D) : Nucleophilic substitution reaction of Ethers & Epoxides
@ug (D) : 2R TAT SUTRAISS B AfAGEE! Fiovra rfAfssan

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

1 arfforanetl # Swre @1 Al yd® sifAfhar § HI &1 U6 Jodid Suae B |

OCH,

(@)

OH

Ans. (a) + CHsl

(b) CH3—(|3H—CH2—O—CH2—CH3

CH,

(b) CH3—C|3H—CHZOH + CH,—CH,I
CH,

P

(b) CH; CH CH,~0-CH,~CH, —— CH, —cle —CH,OH + CH,~CH,I

CH3

CH,

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.

Br

HBr

CH,Br

P) — + CH3—CH2—CH2—CH2>—Br ; Q ——

excess

§O % Ufehd 3R 9 =HIY AR B HBr & MR A fban axm R 71 aRom owd g3 | ods Refa

ﬁs‘waﬁqﬁﬁﬁl

CH,Br

P4—> + CH3—CHz—CHz—CHz—Br ;
r () - oo

AnNs. P=

OCH CH,CH,CH,
Q= CH20OCH;

HBr
OCH,CH,CH,CH, ——
Sol. (P) Q PTETETR excess + CH3—CH>—CH2>—CH2>—Br

CH,Br

@ )-cnoen{) 2= @
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D-3.= Give the products of the following reactions

0] (0]
o.

- base catalyzed , _\ MeO" in MeOH
(i) CH, - CH—CH, aq. NaOH X (i) CH; — CH—CH, base catalyzed
=1 arfafshansti @& Saure ARIY |

0] (0]
@ .
: R SURT , MeO® # MeOH
- CH— e A LLLLILEE —-CH— >
(i) CH, — CH—CH, TS 8 X (i) CH, = CH—CH, — > ¥
Ans. (i) X = CH3sCH(OH)CH20H (i) Y = CHsCH(OH)CH20Me

/ OQ (1°0H

Sol. (i) CH,—~ CH—CH, /—5 55> CHaCH(OH)CHzOH

0
) / Q (1°0Me
(iiy CH, - CH—CH, /=7 /55— CH:CH(OH)CHzOMe

PART -1l : ONLY ONE OPTION CORRECT TYPE
I - 1| : $deT UP Hal fddhed UPHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Unimolecular nucleophilic substitution reaction (Sn1)

Qug (A) : THRIVE AMemesl gfoeema afafshar (Swl)

A-1.~  Sn1 reaction occurs through the formation of intermediate :

(A*) Carbocation (B) Carbanion (C) Free radical (D) Carbene

Snlafafhan 1 & 9 o Aegad! & g1 9991 Bl ® ¢

(A¥) BrdE-TRIA (B) HTEFITIA (C) g T (D) BrdtH
Sol. Sn1reactions occur through the intermediate formation of carbocations.

Sn1 AT BT Aeadt fFEfT & gRT IR Bl ® |

A-2.2w In an Sn1reaction, the configuration of the product undergoes :

(A) inversion (B*) racemization (C) retention (D) None of these
TH Syl Afafhar # g Sae &1 ifafasar g §
(A) ufauas (B*) XAHIHROT (C) TuRerfa (D) SH & PIS &I

Sol.  According to carboction stability (FTHEFRM & RARI@ & JTAR)

A-3.=. When the concentration of alkyl halide is doubled and the amount of H20 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
9 gfehd algs &I Asdl SR A1 Uh f[Aomad & w9 H gad H20 &1 J731 el &R &1 oIl 8,
Sni i & &R 93 Tl &

(A) 3T () 2 7T (C) 1.5 (D) 6 T
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Organic Reaction Mechanisms-Ill _/
A-4.» Which of the following is not expected to be intermediate of the following reaction ?

=1 A @ I wegadt & ¢ sffbar @ forg wefaa € © ?

OH
I
H,0

©]
®
(A¥) (B) ©) (D)
+
OH, OH
I =+
+
Sol. ii(—>“f° ij —>C( —)é —> ii(

A-5.  Which of the following compound can show Sn1 reaction :
/1 # & = A Sna srfwferan gwridm -
Cl
Cl
(A) =< (B) (©) (%) >—<
Cl
Cl
A-6. Ph—CHZ—?H—CH3 Con.HCl + Anydrous 2nCl,_ x (Major product)
OH
Xis:
Ph—CHz—l]?H—CH3 . HCI + ﬁd@ﬁHZnC|27 X (1 Seur)
OH
X% :
I
(A) Ph—CHZ—?H—CH3 (B%) Ph—(le—CHz—CH3 (©) Ph—CHZ—CHZ—C|:H2 (D) Ph—Cl:—CH3
Cl Cl Cl CH,
A-7.=. Which one of the following compound will give (d) and (¢) form in Sn1 reaction (as major product)
=1 el § | P Sl s #§ g S & Y # (d) R (¢) 3T B |
" T !
(A) CHa—?—Br (B*) CH,~C-Br (C) CH,~C-Br (D) CHS—(|3H—C|I—Br
| |
CH, C,H, C,H, CH, CH,
i i } i
| |
Sol. CHS—?—BrTﬂ:Ha—?@ ﬂ)CHS—C'I—Nu + Nu—(|3—0H3
C.H, ' C.H, C.H, C,H,
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A-8.m

Sol.

Which describes the best stereochemical aspects of the following reaction ?
CH,
Et —2 - Product
Ph™ “OH
(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.
s & 3 fFfalea afafea & e giedon o1 Jaffs sree | aftfa a=ar & 2
CH,

Et _HB \ Ide
Ph™ "OH

(A) 39 HET R = &1 yaiod grar 8 9 iR gfoRemos &) @7 2 |
(B) 3 H1d9 WR fa=ur @1 g Refa w&dt @ o w ufoRenmu= & <&r 21
(C*) I HTEF W IAHIBR Brar & o iR ufoRem= &1 &1 R |

(D) 98 H1ed 59 IR UfoRemu= &1 @ & 98 Ffdasia 781 B |

CH, CH, (-Br CH,
CH
H - Br N 3
Ph/#Et - Ph/$Et i ®<Et B Ph/#Et

OH é)Hz Br Br
(Chiral carbon atom) (+) Racemic
Mixture

Section (B) : Bimolecular nucleophilic substitution reaction (Sn2 & Sni)

@ug (B) : fgave ifeeigr uforenmae siffshar (Sn2 & Swi)

B-1.

Sol.

B-2.»=

B-3.»=

Sn2 mechanism proceeds through intervention of :

(A) Carbonium ion (B*) Transition state (C) Free radical (D) Carbanion
71 9 P19 wegad g1 Sh2 fohanfafd w9a=1 8l & -
(A) FTEHTRM S (B*) AhHATT I[ARRAT (C) gad HeTdb (MEIEERIDE

Sn2 mechanism is a single step concerted process and proceed through transition state.

Sn2 fharfaf el Ui UshH © 9 38 HhHUT ST g9l © |

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 JfAfhar 3§ Al fWPHS T TWHETE B A=cl DI SRET IR e S, @ Sw2 s &1 =
foha=T 1 98 SIRAT

(A) 27T (B*) 4 T (C) 8T (D) 3raRafcie

What is the major product obtained in the following reaction ?

1 rfafrar 9§ qe S @ 8 7

CH,-Br
@[ L TN product 3
Br
C|—|2_NH2 CHZ—BF CHZ*NH2 CHZ—NHZ
(A% @[ ®) © ©) @
Br NH, NH,

/\
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Sol.

B-4.n

B-5.x

Sol.
Sol.

B-6.

Sol.

B-7.

CH,-Br CH,—NH,
I =X
—3
Br Br

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

= aRRkefadl § wiifes ¥amzgs Sy fAfhar =81 <9 |

Identify the reactants (X) and () for the following reaction, respectively.
X) + () _ N, 4-Decyne

Alkyl halide Alkyne

=1 srfaferar & forw eiffas® (X) der (Y) HHe: ST HITg |

x) o+ () D ASEET

Ufehd TolSS NGARE
(A) CH3(CH2)sCH2—CI + CHs—C=CH (B) CH3(CH2)2CH2—ClI + CH3—(CH2)>—C=CH
(C) CH3(CHz2)2CH2—Cl + CH3(CH2):—C=CH (D*) CHs—CH2—CH2—Cl + CH3(CH2)+—C=CH
CH,
H——pr _NaOH, DMSO_
H——D Product SdTS
CH,

Product is : SITE & :

CH, CH, CH, CH,

H——OH HO——H H——Br H——D

(A) H——D (B) H——D (C) H——OH (D) H——OH

CH, CH, CH, CH,
Sn2 Mechanism.
Sn2 foranfafa.
CH,(CH,),CH,0H __HBr

1- butanol
Identify X and the type of mechanism of the reaction?
CH, (CH,),CH,0H —HBT X,

1- et
X va 1faforar o frenfafd ggenfeg?
(A) CH3—CH2—CH2>—CH2—Br & a1 Sn1 (B*) CH3—CH2—CH2—CH2—Br & TIT Sn2
(C) CH3—C|3H—CH2—CH3 & AT Syl (D) CH3—C|3H—CH2—CH3 & AT SN2

Br Br

CH3—CH2—CH2—CH2—OH —HB s CHa—CH,—CHo—CH—Br

Unbranched 1° alcohol gives Sn2 reaction with HX.

IR 1° Toblgdd HX & A1 Sn2 fAfshar <ar 2|

CH,
H I OH—F%k |, X (%) is
C.Hs
(D-2-Butanol)
(A) S-2-Chlorobutane (B*) R-2-Chlorobutane
(C) Mixture of R and S, 2-Chlorobutane (D) 1-Chlorobutane

/\
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Organic Reaction Mechanisms-Ill _/ ﬂ—

Sol.

Sol.

B-8.m

Sol.

B-9.

Sol.

CH,
H—’—OH P L X
CZHS
A EI))
(A) S-2-FARIRICH (B*) R-2-FARICH
(C) 2-FARIGSH & RIS &1 fAsIon (D) 1-FaRISCH
CH, CH,
H———OH Lls) Cl———H Product is R-2-Chlorobutane
C,H, C,H,
CH, CH,
H——oH_PCs  c——H R-2-FeiRIee IcaTe ¥ |
C.H, C.H,
6-Chlorohexan-2-ol NZ¢> major product is

6-FARIERIA-2-31Tcl % I S B ¢
OH

/\/\/j\ °
(A) HN (B) CI\/\/\( © O\ (D*) U
NH, NH,
¢ O.
NaNH, /\/\/]\ Intramolecular S,2
Cl — >l >
Socl,
——~=—  Product
o pyridine, A
) CH,OH

Product of the above reaction is :
| | SOCl,
———— < 5 JdIS
O iR 3"33. A
) CH,OH
IRIad fAfhar &1 SdE B |

(A%) (B) <C| ©) (D)
@) O cl

CH,-Cl & 0~ “NCH,

SOCI
0 pyridine, A L /\

CH,— OH CH, - Cl
It is Sn2 reaction. (I8 Sn2 arfafsar 7 1)

/\
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Organic Reaction Mechanisms-Ill _/ ﬂ—

B-10.

Sol.

Consider the following reaction.

OH C|3|
|
CH, - CH, — CH — CH, —SOCkL_, CH, ~CH, - CH - CH,
ether
In the above reaction which phenomenon will take place :
(A) Inversion (B*) Retention (C) Racemisation (D) Isomerisation
=1 aiffsrar R AR @R
(l)H (|3I
CH, — CH, — CH — CH, sgo_gg) CH, — CH, — CH - CH,
SR IfAfhar § A 'e grf |
(A) geirad (B*) fa=ara # genRarfa  (C) virfidRor (D) HATGIIIHROT
OH Cl

|
CH, - CH, - CH—-CH, _SOCl._, CH,- CH,-CH - CH,
It is Sni mech so retenion of configuration. (I8 Sni fFanfafd & o fa=ams @M <& 1)

Section (C) : Bimolecular aromatic nucleophilic substitution reaction (Sn2 Ar)

gug (C) : fasmes Wrifes TfAeeE uforema fafar (Sn2 Ar)

C-1.

C-2.n

C-3x

Sol.

Which of the following reaction is Sn2Ar reaction ?

/1 9 9 1 fafshar Sy2Ar srffshar 82

5 CH, CH,
@ " e ® NO,
(A) +Br —> +H (B) +NO, —>
Cl OH
0 0 & OH+ Br
ey Q) +oH x> (O] ~c (D) RS
NO, NO,

Which of the following compound gives fastest Sn2 Ar reaction ?

ﬁwﬁﬁWWSNZAraﬁmmmnﬁﬁéﬁ%?

W@ @ @ @

RONa/A

Above reaction has maximum rate when : (STRIad rfAfHaT @ rfAferar <% sfdrwan w9 8 M)
(A)Y=-1 (B) Y = — Br (€ Y==Cl (D% Y=—F

F Cl Br I
Rate of ArSn2 reaction @ > @ > @ > @
NO, NO, NO, NO,

/\
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Organic Reaction Mechanisms-Ill _/ ﬂ—

_ (CHg),NH | The product is (I8 IS ®) :
Cuzo A
N|\/|32 CN NMe2
® ®) ©) ®)
NMe,
NMe,
CN

@ (CH3),NH @ (AI’SNZ)

Cu,0, A

NMe,

Section (D) : Nucleophilic substitution reaction of Ethers & Epoxides
@ug (D) : 2R TAT SUGAISS B AMAGEE! gfowaras ifAfsar
D-1.  In the given reaction, CHs—CHa—CHo—O—CHs—CHs — /A [x] +[v]

[X] and [Y] respectively will be :

& T SRR 3§, CHs—CHa—CHo—O—CHo—CHs —1S/A | [x] +[v]

P [X] 3R [Y] & :
(A*) CHs—CH2 —CH20H & CH3—-CH2 —ClI (B) CHs—CH2—CH2—Cl & CHs—CH2—OH
(C) CH3—CH2—CH2—Cl| & CH2=CHz> (D) CH3—CH=CH2 & CH2=CH:

Sol.  CHs—CH>—CH>—O—CH2—CHz —F<2 5 CHs—~CH>—CH>—OH + CH3—CH>—Cl

D
H,O
D-2w  Qf —3—  X+Y

The products X and Y are
IS X qAT Y B |

18

18
OH  OH

18
OH  oH OH  oH OH  OH
Nelalielal OO o ()
+

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

+

?WWW@WW%W—)@(?WW)
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Organic Reaction Mechanisms-Ill _/ ﬂ—

H
D-3 Ph—C—0O—CH,—2>
CH,

P) + (Q

Alcohol Alkyl halide

(P) & (Q) respectively is : (P) T4 (Q) HHI: &

H

(A) Ph—C — OH, CH3s-Br

(B) Ph—CHo—OH, CH3—CH2—Br

CH,
(C*) CHs—OH, Ph — CH — CH, (D) CH3—OH, Ph—CH3—CH>—Br
Br
D-4.  CH,~GH~CH,+ (CHs)2CHMgBr — -E20
(i) H,O
o
What will be the product :
SWRIF fAfshar § IAE B ?
(A) CHs—~(CHz)s—CH2—OH (B) CH3 —CH=CH—-CH-CHg
I
CHg
_CH,
(C¥ CH3—C|)H—CH2—CH\C (D) CH3 —CH-CH,; —CHg
H
OH : CH(CHs),
Sol.  (C) CH,—GH=CH, + (CHs)2CH Mg Br —2E%0 , CH,— CH-CH, - CHT_
\ / (i) H,0 | CH,
OH

PART - Ill : MATCH THE COLUMN

AT - 11l : PIe BT FAfTT P (MATCH THE COLUMN)

la Match List-I (Alkyl chloride) with List-1l (Rates of solvolysis) and select the correct answer using the

code given below the lists :

T | [Cfcrd FiRES) B G 1| ([TARSIHR &1 &%) | Fafad difory am G & - A T dre

P YAN BRS Wel IR g
List-1 g=-I List-11 -1

(P) Cl @ |1

@ | X" @ |o0.07

(R) X cl (3) | 7700

S | X ¢ |@ |o

Codes (@18) :

(A*)P-2;0Q-1;R-4;S-3 (B)P-2; Q-1 ; S—4

(C)P-1;Q-2;R-3;S+4 (D) P-1; Q-2 ; S-3
Sol. Rate of solvolysis « stability of intermediate carbcation.

Sol. fIARI@HIHERY @ R FHEUHIA & WWRAT & FATURN Bl 2 |

AN Resonance”®
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Organic Reaction Mechanisms-Ill _/

2.5 Match the column-I with column-Il :
Column-| Column-Il
Substrate Stereochemistry of product
I|3h
(A) \\«(i\m +H0— (p) | Retention
HY
CH;
T
(B) (‘:\Br + SH—— (q) | Racemisation
DY
H
ITh
(C) T\OH +S0CL —E" 5 | (1) | Inversion
HY
CH;
Ph
+ PClzs— . . .
(D) T\OH EE (s) Intermediate is carbocation
HY
CH;
HIcH-1 B! Bicrd-1l A AT DI
PicH-| il
gk S &1 BFfew e
I?h
(A) *“"'c‘:\u +H0 —> (p) | wenfRerfyy/f=am & sraRad=(emdoe)
HY
CHs
*
(B) T\Br + SH-—> @ | R
DY
H
Fl’h
© | T\OH +50Ch —*F , | () | s
CH;
Ph
+
(D) meg Bl —t (s) | #euadt erdemmE @
H N\ ‘ OH
CHs
Ans. (A)—>qgs;(B)—>r;(C)>p;(D)—>r
Ph Ph Ph Ph
| + | o
Sol. (A) .C_., *+HO—— C +HO —» e + AN (Racemisation)
: ~ &N S OH
e H \CH3 He | TOH e |
CH;, CH, H
JAHHRT
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Bl Exercise-2

‘CHs CHs
(B) C\Br *SH > o C\SH (Inversion) w<iad
| H
H D
o Ph
(©) e i\OH +S0Cl, = ,H \i\ cl (Retention) JenfRerfd/fa=ara # e (srueiu)
CH3 CHS
o Ph
D)« {Noy TPlE— o (Inversion) UdfTa=
H\\ ‘ CH o ‘ Cl
CH :
3 H

X Marked questions are recommended for Revision.

» ff*ed wo9 JRM AT 9= B

PART -1: ONLY ONE OPTION CORRECT TYPE

AN - | : DI b Gel fddhed YBR (ONLY ONE OPTION CORRECT TYPE)

1w

Sol.

2.x

Sol.

Sol.

Arrange the following compounds in order of decreasing reactivity towards Sn1 reaction.
Snl afafran & forg fr=iferRea el @ fharfiearar &1 aear ganm &4 © -
| I |

0 0 (i) (i @

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

PEEIRE & W@ & AR |

The decreasing order of rate of Sn2 reaction for given compounds is :

ferforRaa AT # Sn2 SIMWfhAT P & H1 gedl g3l HH s ?

() CHs-ClI (D) CH3—|(|3—CH2—CI
() CH, - (|3H — CH,-ClI (IV) CHs—CH>—ClI
CH,

A) IV>I11> 11> @) IU>1H>1>1V CHU>1>IV>I1 (D) none (3T A PIg 781
CHS—ﬁ—CHZ—CI > CHs; - Cl > CHz—-CHz2-Cl > CHS—?H—CHZ—CI

) CH,
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
Ufedhdl BTSS H BIsvd b= Ux Snl Afifshar 9 grar B
(A) 100 % RFEHROT (B*) &RVT ¥ TeT 31 ufrelie grar ® ora: IRTHR0T 31ifre grar & |
(C) 100 % YR (D) 100 % wfaretr™=

Inversion product will be more than retention product due to close ion pair formation.

/\
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Reaction Mechanisms-lll _/ ﬂ—

47w Following are the curves for nucleophilic substitution reaction.

Transition state Transition state
> >
2 2
) )
c c
(0] (0]
® ®
(I) S Reactant (II) S Product
o °
o Product o Reactant
Reaction coordinate Reaction coordinate
Transition state - 1
Transition state - 1T
>
22
(0]
C
[0)
ny
(1 £
% Reactant
o Product

Reaction Coordinate

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) ‘I shows potential energy diagram for Sn1 reaction with large energy of activation for first

(slowest) step
(D*) All of the above
TMHEE ufeRemos s & o v 9% A ™ 7

RERECERS| HHHUT IR
(I)E [ERIEARST (”)E SIUICS
& ISI*I 4 & | fhareR®
i @l sifafepar @ I
AT Jaeeql- [
o 3raRer- 11
B
I
% forareR® S
arfafsrar @ f
TE BT BT R

(A) ‘I 3IRW, Sn2 AfAfshan & for Rearfost Soit e ® e ford Rafos St aRads &1 w9 Fomers
2 |

/\
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Organic Reaction Mechanisms-Ill _/ ﬂ—

Sol.

Sol.

Sol.

6.

Sol.

(B) ‘II' 3R™, Sn2 31fifshan & ford Reafow oot o & e o Reafors it uRads &1 991 a9
2|

(C)'lII' 3R, Snl SifAfran & ford Rerfowt st s & foad yem (|aifrs o) ug @ ford aftegor @t
Sl H 99 9ga AP T |

(D*) SuRIaT T |

| = Only one T.S. So it is for Sn2 and AH = —ve.

Il = Onlyone T.S. So itis for Sn2 and AH = +ve.

Il = More than one T.S. so it is for Sn1 and 1st step is rds.
| > @ TP T.S. 37 I8 Sn2 & oy B 3R AH = —ve.

Il = del TH T.S. 1 T8 Sn2 & IV B &R AH = +ve.
Hl = Ud | 3ffdd T.S. 31 T8 Syl & forg B &R goM ug (rds) (SR HuR® ug) B |

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
AHHETE UlReImad fffshar & ufd TRd 2aiss, Ufehd wollss &I ol § oA fhareia & Jifh
(A) B IR HETARS ®7 77 | (B) 31f® H1d+ gAlo g7 TS

(C) U= g (D*) TSI URHIY] Sp>—HABRA HIET H ST Bl B |

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

@RS 2gs #, C-X 9 H AR & PRV Aifd fgaw &1 81 8| 3 C-X T &1 fages & =
ST 2 1)

X x®
/1 °
&>
OH OH
LI N (A), LI N (B)
A A
CH,OH OCH,

The product (A) and (B) are respectively :
IS (A) AT (B) HHI: B ¢

OH OH OH
O ©) <B>© o

CH,Br OH Br
OH Br Br
oMoy . @ 1)
CH,Br Br oC H3
OH OH
HO®
(A) e —_—> —>
-H,0
CH,OH CH, OH CH,— Br

/\
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7.5

Sol.

Sol.

8.»n

OH

OH
) /\ CHy-Br

@%CH

Sn1 reaction underoges through a carbocation intermediate as follows :
H,O
RX (aq) —s _Slow\ R'(aq) + X1(aq.) ——=> ROH(aq.)+ H'(aq)
[R =t-Bu, iso-Pr, Et, Me] (X = ClI, Br, I)
The correct statements are
I. The decreasing order of rate of Sn1 reaction is t-BuX > iso-PrX > EtX > MeX
Il. The decreasing order of ionisation energy is MeX > EtX > iso-PrX > t-BuX
lll. The decreasing order of energy of activation is t-BuX > iso-PrX >EtX > MeX
(A*) I & Il are correct  (B) | & Il are correct  (C) Il and Il are correct (D) I, Il & 11l are correct

Snl IfAfshar dEided Fegadi & gRT1 791 9aR Bl 8—

H,0
RoX (o7efa) T\ R(s7el) + X (o) ——> ROH(sTea) + H'(wreha)

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

T HAF B —

. Sn1 AIfAfhaT B TR BT TedT HH t-BuX > iso-PrxX > EtX > MeX B |
Il I HoIl BT Tedl HH MeX > EtX > iso-PrX > t-BuX & |

I1I. |fsharor o1t &7 Tedl $H t-BuX > iso-PrX >EtX > MeX 2 |

(A 1R 1FT 81 (B) ISR 119 B | N3k NMa@gl (D)L, NAR IFTH B |
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

Snl srfafsar @1 &R

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

Id: AT Hoft BT HH

t-BuX < iso-PrX < EtX < MeX

SMI-HROT FHoll BT HH

t BuX < iso-PrX < EtX < MeX

\(R) OH OH

optically active
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.
+
\)\ H,0 /\/ N
(R) OH  OH
PEAINCIE ] _ _
IWRIFd AfAfha & favg 4 9 7 9 I $UF 98 &
(A) B T IAE 994 2 | (B) Saurs fastor yaifes wfthg |
(C*) & q1 ST fave B (D) rfdfspar & wegadt B TE 99T B 1

/\
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9% In the following reaction the most probable product will be :

=1 afdferan 4 srfdam |=Tfad g Iare B

Br
H———CH.
HC——H %
C.H,
OH CH, C,H, CH,
H—f—CH, H————OH H—1—cH, HO——H
(A) (B%) ©) (D)
H,C——H H,C—1—H H,C—t+—H HC——H
C2H5 CZHS OH CQHS
Br\\ CH, CH,
H _>—CH3 Br—— H 1<) H— OH
OH
Sol. = g
CH——H  CH—T—H CH——H
CH, CH, C,H,
NO,
10.= EtONaA(l mol) The product is ; SIS @ :
Cl
“ NO
NO, NO, e :
Cl
(A%) (B) ©) (D)
Gl EtO cl OFEt
OEt OEt Cl Cl
NO, NO,
Sol. =0 (1 mel [~ M effect of —~NO2 group at para position]
cl > cl
Cl OEt
NO, NO,
& EtONaA(l o) [4=1 Retfdl TR —NO, &g &1 —M yurd]
Cl Cl
Cl OEt

11.

¢

/
CHz_OO Br, / Fe ConcA. HBr w-—g'.AHBr product is - (IaTa %)
(A*) @CHZBr + HO@Br (B) @*?H;Br@—Br
OH
0@oQrow _ wwADoiD
Conc. HB
Sol. @— CH,- O —@ _Brelfe | @—CHz-o-@—Br S W-f%f,
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@—CHZ— Br+Ho—@—Br

Ph
: H.O
12. C—CH; 2 , The major product is
cH? o’ P
|:|>h Ph
(A) CH, - C|3 - Clle with retention, optically active (B) CH, — C — CH, with racemisation
OH OH '%0H OH
18
ITh ?H (l)H
(C*) CH,— C — CH, with inversion, optically active (D) CH, - C|3 — CH, with racemisation
%oH OH Ph
Ph

v 18
C—CH, H.O
s>

cHY Yo P
SURIET AMWfHAT § Uil =7 Icdrs 7/ 4 | 8rm ?
'Th Ph
I
(A) CHs_?_?HzﬁWWﬁaﬁﬁ,WW (B) CH, — C — CH, Y11 & w72
Ch '%0H OH
18
Fl’h Cl)H c|>H
(C* CHg—?—?quﬁiﬂ??ﬁwqwmﬂm (D) CHa—?—CHZWzﬁwq
180H OH Ph
. s
T% 18 Ph {,OHZ |OH
Sol.  CH,~ G CH, HO . cH, %G~ cH,=, CH, —-C—-CH,
| |
Goe OH PhOH

|
H

PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE
AR - 1l : &t Gd fg—quiie A1 ISR (SINGLE AND DOUBLE VALUE INTEGER TYPE)

1. The most reactive chlorine towards H20 is :
H20 & 3R 4 ferarsfial daidi= a—
1
Cl CH,
o~ ~Cl 3
Ans. 3
1
C| CH3
Cl 2
Sol. _ANOs g1 Reaction
o~ ~Cl 3
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Sol.

Ans.
Sol.

3n

Ans.

Sol.

Ans.

Reaction Intermediate — Carbocation :
Il will give most stable carbocation = stabilised by +m effect of —o—

| will give stable carbocation 3° —— carbocation so order of reaction =1l > | > II.
1
Cl CH,
Cl 2
—ANOs , Sna Irfwfora
o~ ~CI3

TR e — SR -
I T TP e BRI = — O — @ +m U9 §RT IS |
| RS BEYARIT —> 3° HIEYATIT 31T JfAfhaT HF =111 > 1 > |l

e
When the concentration of alkyl halide is tripled and the concentration of OH ion is reduced to half, the
rate of Sn2 reaction increases by X times. Report your answer as 10 X.

9 Ufodel wellss &l Arsan fag= e Oﬁwaﬁwaﬂ%ﬁaﬁéﬁmﬁ%aﬁswaﬁmaﬁﬂ
¢ OTdl 2 : YT SR 10X @ wU # forRau |

15

Rate of Sn2 o [R — X] [Nu]

SN2 1 &R o [R — X] [Nu]

r, [3RX] [1OH]

r [RX] [OHT]

rr=15n

@CHz—OH PG 5 (X) —NasH OH (X) @CHz—S—CHz@

The number of times where Sn2 reaction taken place in above reaction sequence is
SR AMfHAT ghd H bl IR Sn2 AfAfshar F7= &1l ©
3

@CHz—OH i‘s% PhCHCI Na—S’M PhCH2SH
_OH | PRCH.S- F’“C”zc‘ @CHz—S—CHz @

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

1 6 JTOgA arel AP CrHasBr § B H2O/TRICIH/AG* & 11 IfAfshal dxab 1-HieRITsaat g a’i=-1-
3t < |

(i)@jr\ “’O/Br\ 0‘”6/8
O Oy o

(iv

(vi)

5 (Except (ii))

/\
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Br
O/\except this all are correct.

5x How many of the following compounds will give white precipitate with aqueous AgNOs.

=1 % 9 fras Aife STeflg AgNO: & |1 39T a8 <d & |

Q (i) @ (i
Cl Cl
Cl
Ph Ph
|
(iv) (v) (v Ph—C—C—Ph
|
OH CI
Ans. 4 (Except (i, iv))
Sol. . / + AgCl
NO,
_AGNO; W] + AgCl
®
Cl
0)
SOEESe e
Aromatlc
Ph Ph Ph Ph lPh

|
oHcl OH OH P

(To gain stability of carbocation)

(b & RN B U B & o)

| oy
ph_C_(l;_ph __ANO; Ph—(lﬁ/l(%—Ph+ AgCl —— Ph—ﬁJ — C—Ph

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

fr=forRaa orfAfharetl W 9T FHIGId! SR &1 GRAT 31T BT | 3T STR 39 BN UaRid P

X[V]-

CH, CH,
H + Cl_H0/AgNO; |y ; H +OH HCUZnCl,
Ph Ph
Ans. 22
Sol. (1) and (2) reactions are SN* and racemic mixture will form at the end of each reaction.

Sol.  afafsham (1) Jem (2) # SN fhanfafy g1 ¥ifies fisor I & wU H UT< 8l © |
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PART - 1ll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE
HAT-11l . Uh g1 Uh J IfF FE fadey gdpR (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 @19 TR 50% STeild U § faeirge iqeed &1 S / B9 $HH 981 & / ¢ ¢

(A) }Cl < %Cl < \/\CI

(B*) M < )\/\ < Ph/\/\C|
©) - W %m
D) /\/\ /\/\ W

Sol. Rate of solvolysis o« Stability of carbocation.
fIdrI® EeT & TR oo BEYARIT BT AT

2. Observe the following reaction | and Il kiki1’, k2k2' are rate constants. Select the correct option(s).

e | 3R 11 &1 UeTor BT | kaky', kokz' &R FRIaia 8 | W81 faded,/fAaedl &1 g |

) (CHOHIN: N:
Y TS R
(CH,CH,).N < iN:
<l ol CH-CH, —/ 5
SN TR
|
(A*) k1 > ki’ (B*) k1 > ke (C) k' > k2 (D) k2" > k1’
Sol. ki < K1 < due to steric hinderence of nucleophile (Ff¥&=a & 3faw qen & HRo)
k2’ < Kz < due to steric hinderence of nucleophile (T &FE & 3faw a1em & HRwN)
ki > K2 < due to steric hinderence of R — X (R—X @ f3fdq qmen & &R
k1’ > k2’ < due to steric hinderence of R — X (R—X & f3faq qmen & &R
F
3w Mag / + NaCN A (Major)
\\\‘ Y (1 mole)
Br
major product of this reaction is.
F
H + NaCN_, A (g=0)
\\\« ”HII,,H (1 Iﬁ(_"f) ﬂ@
Br

ﬁﬁ@fﬁf@ﬁmzﬁrg@wwﬁﬁl

F H F
(A% NC o s /. D) Mas
"”’H \ ""CN & "'CN N ""H
H Br F CN

Sol. It is an example of Sn2 reaction.
T8 Sn2 IIMAHAT &7 ISTERT B |
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4.:

Sol.

Sol.

H H

Q TSCl , _NaBr . v xandYare:
Pyridine

CH, OH

H H

O TsCl X NaBr Y. XaR Y§:

CH,

s Vs I e
H
Of = =)

Which of the following conditions are favour for Sn2 mechanism in alkyl halides ?

(A*) Strong nucleophile (B*) High conc. of nucleophile
(C) 3° alkyl halide (D) Polar protic solvent

T4 ¥ didl IRRfRET Ufeda sarss &1 Sn2 fhanfafd & o e gaa © |

(A%) TSt ATHE=] (B*) TAHTE &1 Ied ATl
(C) 3° Ufehal ElgS (D) gda uifess faeiras

Sn2 Reaction —— High conc. of Nucleophile

—— Strong Nu®

—> Polar Aprotic solvent

—> Rate of reaction = 3° RX < 2° RX < 1° RX < CH3-X
S22 afafear . —— WG B ST A

— gl A1H® FEr Nu®

—— gd JUIe® faemas

—— AMfHAT B & = 39 RX < 2° RX < 1° RX < CH3-X

Which of the following reactions are nucleophilic substitution reaction ?

o & 9 P afafhar e sifafhar & ?

Cl
NO,
(A¥) CHz —CH,—CH-Ph —P% (B%) CoHs—CH, ~SNa_
A
OH
NO,
(CH CH3—CH2—C|H—CH sod, (D% O<OH HI
OH

Identify correct steps representing Sn1 mechanism for the cleavage of ether with HI

® (©]
R-O-R'+Hl — > R-0-R'+1
|

H
| |
A % R_0-R MW , RI+HOR (Ris1°) (B*) R-0-R —3W , R®Ris 3°) + R'OH
® (rds) ® (rds)

/\
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Sol.
Sol.

8.»n

9=

10~

cy R®+ 1° fast g O)R®+ [P SIW _, |
R b HI D Iy fage & o, 791 # & Snd franfaf & &) ug &1 yganfr |

® 0
R-O-R’ + Hl —>R—C|>—R +1

H
H T
| S o
C _ =Y ' = 1° * R—O—R, Re — Qo '
€y R®+ 1° T, R O R+ °_TT , |

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

g U ¥ 3fd &R AfAfhar R Bl B de S U¥dq XAl SHIEUHE qegadt &1 Eier g 2

O 0
1) KOH 2) R-X
@) O

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

frdafraflea iR RX P RM G2 AT RO TR ?

(A) CHs—CH2-Br < CH,—CH—CH, (B) Ph—Cl > CHs—ClI
I

Br
(C*) Ph—CH2—Br > Ph—CH—CH, (D*) CH2=CH—-CH2-CI > CH3—CH2>—CH2>—ClI
|
Br

@ _nBuli , x4y _ CI-CH.OCH, @—CHZ— OCH, (product)

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 2 reaction is -g,®

@ nBuli v 4y Cl - CH,OCH, @—CHZ— OCH, (Sr<)

IR fhar & fou 771 § @ D9/ PY HU- T8l & ?
(A*) Ug-1 3FI—&TR STMAfhaT 2 | (B*) Ug-2 Sn231fufshar 2 |
(C*) X = n-ge+; Y = Wifes Aifis (D) 2 arfafepar & TEEE 2@

CHsBr + NHz —2— [(CHs)s] N®Br®
excess salt
About the salt obtained which is true?
(A*) by Sn2 mechanism. (B*) NHs is nucleophile.
(C) by Sn1 mechanism (D) 4 equivalent of NHz is used during reaction.
CH3Br + NHz —2— [(CH3)4] N® Br®
CIEER] AqT
I 819 dTdl o9l @ e e § ¥ B U 9 B |
(A*) Sn2 forarfafd g1 Tt BIar 2 |
(B*) SWRIad IfAfhar # NHs U fiag! B |
(C) Sn1 frarfafyy gt ure g 2 |
(D) SWRIad IMAHAT § NHs & 4 JATd! @ Maeadhal Bl B |
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PART - IV : COMPREHENSION

HIT - IV : & (COMPREHENSION)

Read the following passage carefully and answer the questions.
91 sIg] @ |FFYES ufed e Ul & SR S |

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

Snl —— Racemisation

Sni —— Retention of configuration

FTWE # 1

Sol.

e T o 999 IS wfadR 3R STAR 9l § ¥ TP © UHIRIG Alhd 3 BT a1 8l § ol d
g foram AR B | RS fdhva AiMd @1 AffhaT | guaqha SR, &4 Affhar &I fhafafd & ar 4
AUl SMBRNI <dl & | 89 Q9d © f®

SN2 —— fa=ars &1 gchiuA

SNl —— XHHIHRU

Sni —— fa=ar &1 gerRerfd

In the given reactions, the reaction mechanism respectively is :

& S arfAfharen o fharfafy aarsy |

Chig CH, C.H, C.H, H

(n H"— Br— H—|—CGH13 (II)CH3—|— Br— CH3—|— OH * CH3+ OH
C6H13 OH H H C2H5
CH, CH, C.H, C,H,

(111)H+ OH— H—I— cl (1v) H+ Br CH, I I
C,H, C,H, CH, H

(A) SN2, Sn1, Sn2, Sni - (B*) Sn2, Sn1, Sni, Sn2  (C) Sni, Sn2, Sni, Sn1 (D) Sn2, Shi, Snl, Sn2

I —— Inversion of configuration—— Sx2  II| —— Racemisation takes place —— Sn1

Il —— Retention of configuration —— Sni IV —— Inversion of configuration —— Sn2

| —— fa=mrg &1 9fdud — Sn2

Il —> HIBRoT 7= Bl 8 | —> Sl
Il —— fo=ra &1 genRerfd —— Si

IV —— fa=amq &1 gfdud —— Sh2

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

C.H, ﬁ C.H,
D+OH+ Cl—S—Cl__Ether D+CI + S0, + HCl
CsHs CeHs
(A) Sn2 (B) Sl (C*) Shi (D) None
g fAfhar fa yerR @1 Sl o1 Serxw § ?
C.,H, ? C,H;,
D+OH+ Cl-S-Cl—% D+CI + S0, + HCl
CsHs CeHs
(A) SN2 (B) Sn1 (C*) Shi (D) &g 7TE

/\
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Sol.

KRV

Sol.

Sol.

In this reaction retention of configuration takes place so it is Sni mechanism.

3 rfafshar o fa=arw genfRerd v&am © ora: Swi fharfaf g

In which of the following reaction retention of configuration is observed ?

H C,H;
(A) CH3+Br —Nal/acetone (B%) H+ ONa +CH,-T1_—,
D CH,
CzHs CH,
(©) CHTF Br +HOH—— (D) H+ OTs —Nal
C.H, C,H,
/1 # 9 foa srfafear 9 oo sroRafida <gar & 2
H C,H.
3 f=— e a +CH,-1——
(A) CH Br __Nal/g¥iic (B*)H ONa + CH
D CH,
C.H; CH,
(C) CH; Br +HOH___ (D) H O —2
C,H, C,H.

CH/T N\ N CH.

Q @ CH,-1 N _ ]
H- |C -ONa+ ———>H - |C — OCH; Retention in configuration.

CH, CH,
TNy CH
S L
H—|C—ON3®+CH3—I>H—|C—OCH3 famamr genfRerfa |

CH, CH,

Comprehension # 2

An organic compound ‘A’ has molecular formula CsHsBr decolorises brown colour of bromine water but
does not rotate plane polarised light. ‘A’ on treatment with HBr/ROOR forms CsH10Br2 which on further

treatment with NaOH(aq) gives the cyclic ether O
@)

ITWT # 2

4.3

U e AD A RTEHT URIF CsHoBr &, a1IF o & ¥R I $I [RIE dRal & IRy 99dd gfad
UHR B FOH & bRl 2| ‘A, HB/ROOR & I IU@IRA $R- WX CsHioBrz 991 & Sl G

NaOH(aq) & <121 SUARd B4 WX Afhd §eR O AT B |
@]

The starting compound ‘A’ most likely to be.

uRf¥E Al A B
(A) )\/\Br (B) /\/\/Br

©) T~ o T

/\

® Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
I QESDnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: UB0302RJ2007PLC024029 ADV ORM [lI- 29



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

Organic Reaction Mechanisms-Ill _/ ﬂ—

Sol.

5x»

Sol.

Br Br
Br\/\/\ +HBr 22PN NN — @
HO

_HT
—
O

l—B r
+
(@]
I
H

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
NP ‘A’ BT HBr & A1 SUATRT B UR HIT TG 7 |

(A) Th SAfdxe SRS (B*) U& Xifdw fasmor
(C) U Tohd g Ufdfew wdl (D) T& il SEaMSS

Br Br
Bi
"N~ X\ + HBr —> BFM + BrM
H 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
Ph-CH-CHs
() | Ph=CH2—CHx—Br () | NaOH/H.0 P) (|)H
®
CH3 Me
(D)} H Br (ii) HI, H2O/acetone Q) HO+H
Ph Ph
CH;
(1 H OH (iii) NaOH/DMSO (R) Ph—CH>—CH>—OH
Ph
Me
(V) Ph—CH2—CH>—OH (iv) SOCI2/Pyridine, (NaOH/DMF) (S) H +OH
Ph
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ITHT # 3
o T Sgd B N9 Bl A ST FI BT STYF T § GAHA IR U Q.6, Q.7 AR Q.8 P ST
R |
DI 1, 2 AT 3 B HATHRD, AAHHSD qAT IUTE BI FAferd I |
Pred-1 Pied-2 Hfed-3
Ph-CH-CHs
0 Ph—CHo—CHo—Br 0 NaOH/H-0 (P) c|)H
#)
CH3 Me
(n H——Br (i) HI, H.O/Rf e (Q) HO+H
Ph Ph
CHjs
(1 H——OH (iii) NaOH/DMSO (R) Ph—CH>—CH2>—OH
Ph
Me
. SOCL/fREH,
(V) Ph—CH2>—CH2>—OH (iv) (NaOH/DMF) (S) H +OH
Ph
6. Sn1 + Sn2 mixed mechanism is observed in the reaction :
Sn1 + Sn2 @ fAsTor arelt rfaferan ufére Bl ®
(A) (1), (iii) (P) (8% (11 () (P) (C) () (iv) (Q) (D) (V) (i) (S)
Me CH, CHs;
NaOH/H,0
Sol. H Br —— OH + HO H
S\l + Sn2
Ph Ph Ph
7. Only Sn1 mechanism is observed in :
Pt Sn1 srfafsar vféra e 8
(A) (1), () (R) (B) (1n) (iii) (P) (©) (V) (i) (S) (D*) (1n) (ii) (P)
CHs;
HI * H,O *
Sol. H +OH —>» CH3;—CH-Ph CH;—CH-Ph
Sal | Acetone Sy1 |
Ph | OH
(%) (%)
8. Sn2 mechanism is observed in :
Sn2 3rfaferar vféra & 8
(A) (1), (i) (R) (B) (V) (iv) (R) (C) () (ii)) (Q) (D) all
NaOH/DMSO
Sol. Ph—CH2>—CH2>—Br Su2 Ph—CH>—CH2>—OH
SOCI/Py NaOH/DMF
Ph—-CH2>—CH2>—OH S—Nz>Ph—CHz—CHz—CI s—Nz) Ph—CH2—CH2>—OH
CH3 CH3
NaOH
H +Br DMSO HO+H
Sn2
Ph Ph
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\
-
J

* Marked questions may have more than one correct option.

* ffeed w9 o 9 e 9E Ay are ueq © -

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

AT - | : JEE (ADVANCED) / IIT-JEE (R5at a8l) @ =

Sol.

Sol.

Ans.

Sol.

An SN2 reaction at an asymmetric carbon of a compound always gives : [IT-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

fof e & RAAfa wrea W= Sh2 IfAforar wda <<t & [IIT-JEE-2001(S), 1/135]

(A) ANBRS &1 gfafeawd FHTaId! | (B) SR ¥ fIudid yas1lRies goie uTe BIa 2 |

(C) faaRw aTaTdal &1 fAstor | (D*) dadl T& FfawaHTaad) |

In Sn2 reaction the nucleophile always attack from back side therefore a single stereoisomer is formed
with inverted configuration.

Sn2 3ifdfspar § TewE gog faudia feen 9 3mpav &l 8 | safil ddd U g guaad! a-ar 2 |
et w<iioq fa=amg 2 g |

The compound that will react most readily with NaOH to form methanol is :[IIT-JEE-2001(S), 1/135]
/=1 9 9§ S Aife NaOH & a1l sTfrefierargae fhan &xa #eTel a+ran &:[IT-JEE-2001(S), 1/135]
(A) (CH3)aN*I- (B) CH3sOCHs (C*) (CH3)3S*I- (D) (CHs)sC—Cl
Carbon-sulphur bond is weaker than carbon-nitrogen bond. So the -(CHzs)2S* is a better leaving group.
Therefore react most readily with NaOH to form methanol.

BB T8, BIIA—TSIo a8 B oIl § gael BIdl & | AT -(CH3)2S* TS 31281 fspifid |z
2| o1 Hedrgde fhar wxe AT 99 B |

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 givesl-bromo-1-methyl cyclopentane (C).
erte the structures of (A), (B) and explain how (C) is obtained from (B). [IIT-JEE-2001(S), 5/135]
ArsdA! gfee SHEe B A FIREE, Ih R W wRM W FERas NG (A) U g 2|

FrauTas e (A) WO § JIWHA RS T oA A ARSI IR W Tedbige (B) Il ¢ |
Tehled (B) @1 HBr | IfAfhal &R WR 1-9M1-1-83fe Arsaaiu=e+ (C) Ui 81ar g1 (A), (B) & A=l

ATGY TAT FHEMZY &1 (B) | (C) H UM B | [IT-JEE-2001(S), 5/135]
CHs Br. CH
™~C —OH 3
MgBr H— >_<
(A) = ;(B)= ; (C) =
CH H: OH
EN :
Br MgBr H—C — O ——MgBr
3 v H
— M, H> €=0 i H,OMM"
Dry ether _ ; 2
(Ethanal) H —Mg(OH) Br
Cyclobutyl Cyclobutyl magnesium :
bromide bromide (A)
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CH
L —C — OH

HBr

1-cyclobutyl
ethanol (B)

CH,

ja

1-bromo-1methyl
cyclopentane (C)

Mechanism of formation of compound ‘C’ from ‘B’

CH CHA K\, CHx @ (l:Ha
H/C—O—H e L6, >c® CHx +
H H N C C
H* —H,0 1, 2-bond shift +[ ] shifting of Hion [ ]
Secondary (hydride shift)
(Oxonium ion) Carbocation
Br_ /CH Br CH,
= [ -
CH CHS\ H: OH
Br MgBr 3>C s 1y—C — O ——MgBr
H :
Sol. __Ma o :
g R (¥orrer)
gl fed g gfee FREm
EIGIES] FSS(A)
CH
™c — oH
H Br CH,
H,O/M’ __ HBr g
~Mg(O)Er 1.@@#@1@3{ 1-gT81-1-7fre
TS (B) Agaea<(C)
At B 9 e 'C’ & fA@ior a1 foranfafdy
CH
H3>C 0—H C:a: K\V C:s/\cf.i CHa
H* -H,0 = 1, 2-bond shift + shifting of H~ion
: . Secondary (hydride shift)
CH (OXOI‘]IUm '0n) Carbocation
3
Bre_ /CH Br
AENAaE
4, Identify X, Y and Z in the following synthetic scheme and write their structures.
_ (i) NaNH, H, / Pd.BaSO, N alkaline KMnO,
CH3CH2C=C-H ) CH.Ch.Br Y Z
Is the compound Z optically active ? Justlfy your answer. [IT-JEE-2002(M), 5/150]
1 ushH § X, Y @A Z Bl UgaHl U9 B Gxa ke |
_ () NaNH, H, /Pd.BaSO, &TRIF KMo,
CH3CH2C=C-H () CH.ChLEr Y z
T Z USRS Al 8 / 307 IR Bl AR | [IIT-JEE-2002(M), 5/150]
i) Na ii) CH,CH,B
Ans. CHa-CHz-C=CH — "%, CHy CH,-C=CNa — xra

/\

Educating for better tomorrow

Resonance®

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
Toll Free : 1800 258 5555 | CIN: U80302RJ2007PL C024029 ADV ORM III- 33



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

Organic Reaction Mechanisms-Ill _/

CH; —CH, -C =C—CH, —CH; H, / Pd.BaSO, CHs-CHz-C= C.CH, ~CH,
| | Partial hydrogenation (Compound ' X)
H H
Yy = cis—Hex -3 —ene

OHOH
|
.0+ [O] CHy —CH, —C—C—CH, - CH,
with alkaline KMnO, ||
(Hydroxylation) H H
(Compound 'Z')
Ans. CHa~CHz—C=CH —% , CH;CHp—C=CNa — 1 SHCHEr
3 (- NaBr)
CH3 —CH2 —C = C-CHZ —CH3

||_| ||_| B H, / Pd.BaSO,

C.CH,-CH,

y= AHUE-BFI-3 -39 ifdih BESITFIGR CHs—CHo—C= (@ 'X)

OH OH
H,O +[O] ||
ARG KMnO,a wrer ~ CHs—CHz—(I?—(f—CHz—CHs
(EESIERCIERE)! H H
(@fr® 'Z')
Sol.  CHs—CHz—C=CH —Y% , CH;CH,—C=CNa —.SCHE" o, cH,-C= C-CH,-CHg
8 (-NaBr) (Compound ' X)
OHOH
|| H,0 + [O]
2 H, / Pd.BaSO,
CHB - CHZ - (|: - (l: - CHZ - CHS < with alkaline KMnO, CH3z —CH» _(\i = Cl_CHZ —CHg Partial hydrogenation
Hydroxylation)
H H (Hy y

H H
(Compound 'Z")

y = cis—Hex -3 —ene
(Optically Inactive)

(i) CH,CH,Br

Sol.  CHs—CHz—C=CH —2 "% NaBry > CHe-CHaC= C—CH, —Cr,

TNHa)—) CHs—CH>—C=CNa

(@& ' X)
OH OH
4
CH3-CH, -C-C-CH, —-CH4 Wiﬁ;g CH3—CH2—(|::C|:—CH2—CH3 . /PO
| nO® ! SR BTER ST
H
(ﬁ;‘ l'*z) (E= ) y = e - 33 —
NfirH
(CEANCECEIED))
OH
5. + C2Hsl OCiH (excess)  nroduct, major product is [JEE-2003(S), 3/144]
Anhydrous(C,HsOH)
OH
+ CoHsl — O O e ey weurq - [JEE-2003(S), 3/144]
fASTet (C,Hs0H)
(A) CeHsOC2Hs (B*) C2Hs0OC2Hs (C) CeHsOCsHs (D) CeHsl
Sol. Itis a Sn2 reaction.
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Sol.

Sol.

C2HsO- 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 C2HsO~ is in excess C2HsO~ is better
nucleophile than CsHsO- (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, C2HsO~ ion make
nucleophilic attack at ethyl iodide to give diethyl ether (Williamson’s Synthesis).

H,C

N, N

Nz, CH, L1
i~ . HQC/\O/\

H,C — CH,

CHy+ L1

T8 Y Sn2 IIMAfHAT 7|

C2HsO- WIe WR 3MMHAY PR fhdfdl @l fhafrags § d5adl 81 99 AMNGel Ufohd IMATSES &
AR HTEH UR JATHHAT FRAT 8, AAfd CoHsO- AfdF A3 # Iulkerd 8rar 8, @ CeHsO- (fhAtaarss) @
T H CoHsO- d8cR AMNBETE 81 Fifd  CoHsO- BT FOMHD AT JATRISH UR WP &l ©
T CeHsO- # I8 TR 39 WR faveiiga 81l &, SAfe’l CoHsO- 3 Uddl AIWe<iel & w4 ¥ Ui
ATNTISS TR IMHAY FR SEUR 2R g97am 7 | (faforamast geryon).

H.C
H,C — CH, \CH /\f

BT~ NZAWAN

CH, +351 27

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]
T R B & Agt @ SuRAfd # 7-8H1-1,3,5-A8AIRCICIESH Udh 3T 911 & SIafdp 5-sH1-1,3-
A FAII<ISged gRT1 fHll YBR BT $Is AMAT U Fal srar ? [JEE 2004(S), 4/144]

®

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)

®
7-9T1-1,3,5-A3FleeIgIS s MAIGRY & g1§  SIATS[idH I @ <d B 91 f6 WEfes den 9gd
5]
Afd® wIIg B, W] 5-911-1,3-AsaaIclelssd AINIRY & 915 1,3-AIsdali<relggawd g=rd- @

ar 2| o f6 o REfed R (99 W ?)

CH,H CH,
Compound (X) CH30N02 is reacted with aqueous acetone it gives following
H CI CH,
products. [JEE(S)2005, 3/144]
CH,H CH,
AfE (X) CHgoNozaﬁ fAfpar Sefi wfiee & 819 ) g Sarg e |
H Cl CH,
A BN [JEE(S)2005, 3/144]
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Sol.

Sol.

CH,H CH, CH,H CH,
CHp—@ @—NQ (K) CH3ONO (L)

H OH CH, OH H CH,

CH,H CH,
ono—~OHHHHD) 0.0

H CH, OH
(A" K, L (B)K, M (C) L only (@9 L) (D) M only (&ad M)

CH,H CH, CH,H CH,

aq acetone | H,O
Cl H CH,
CH,H CH,
rearrangement
H
CH, H CH, CH,H CH,

CHONO CI CHONO —> K

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

— CH,
(A) @ < Br aqueous C,H.OH
CH,
CH

Acidic solution

3
aqueous C,H,OH .
>—©— Br 23U = 5 Neutral solution
H,C

3

(B)

©)

/\

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

®
Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: UB0302RJ2007PLC024029 ADV ORM IlI- 36



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

Organic Reaction Mechanisms-Ill _/ ﬂ—

Ans.

Ans.

i i i
N N N
©) @ conc. H,S0O, + conc.HNO, ©/Noz .
NO,
NO, NO,
conc. H,SO, + conc.HNO, @\
NO,
fr=faRad deo & e ST | [JEE 2005(M), 4/144]
— CH,
@ ) < Br — 9 CHOH | artrr fRrere
CH,
CH,
gr _91ed C,H.OH )
H.,C
(B)
© el
(D)

N02 N02

@ T H,S0, + & HNO, @\
NO

2

(A) In 1st SN? reaction is possible so by-product is HBr in 2nd SN? reaction is not possible.

(B) 1st can give SN2 Ar but 2nd can not give because —m of —NOz is not opperating.

(C) 2nd product has two antiaromatic rings but 1st does not have antiaromatic system.

(D) —NOz2 is metadirecting but —-N=0 group is ortho-para directing due to +m of -N=0.

(A) 1st & SN 3fafhar gt ® SHST W8 Seurg HBr 2 | «ifhs 2nd § SN arfifhar w=1a =&t 21

(B) 1st § SN2 Ar 3rfdfesan el 8 <if 2nd § —NO. ¥ &1 —-m &1 U91d & o1 & RO SN2 Ar
JFfdfshar &1 Bl & |

(C) 2nd # T TREIWRARS gord & fhd 1st § TIQRMRE gy 781 B |

(D) —-NO: #er fadeft ® afes —-N=0 snri—u=1 facdef a9z 2|

/\
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Organic Reaction Mechanisms-Ill _/ ﬂ—

Sol.

— CH,  aqueous C,H.OH CH,
AN @—QOCZHS + HBr (strong acid)
CH, CH,
+
CH

3
WOH (SN reaction)
CH,
CH,
>—©—Br _2queous CH.OH | No reaction
H.C

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

(B) Due to presence of p-NO: group, (-I, -m group) the SN? Ar reaction is accelerated (due to
stabilization of intermediate carbanion. In the second case NO:z 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 DI rings of the

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

i
(0] O
N=0 [ : [
N: @NQ No
(D) NO, @@ «—>
NG, H NG, H
NO, H
@)
N: <>N =0 @
NO,

Arenium ion is stabilised by + m effect of - N =0

(S) S ©
o\g 2o NP2

O =1 o w

— NO:2 exerts -m effect, so incoming electrophile can attack at meta position only.

CH, CH,
(A )—&—Br —mekon @—éoosz + HBr (S/ae a)
CH, CH,
+
CH,
WOH (SN* aifiifsam)
CH,
CH,
HC>©_Br STefa C,HOH . i

Hifep TR gellgs # C — X 74 e g1 W & 3R SN A Afshan Ef < 8 |
(B) p-NO: &g &I SuRefd & RO (—l, —m group) SN2 Ar ifafhar oot | B ® Iifd Aegad
BT @R B 8 | fgdia Refd § NO. &1 —m g91a 81 oM & BRI Brau-rae Wil =8 gidr 8 |
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Organic Reaction Mechanisms-Ill _/

Sol.

(C)qaﬁwa%ﬁﬂfwﬁaﬁmvﬁaﬁﬁﬁwwﬁ%m‘ﬂ‘ Jg T B S g, iR SR

fEHeRmr 81 Sirdr 2 | Safe 20 Rerfd § Icuie SHFAS! ©U F B9 R 2|

i i i
N=0 N: @Né:) N
(D) @ B BN . «—> «—>
NO, H NO, H NO, H
o)

— NO2 -m YHTd STefdl 2, 371d: dadt FeT RIfd R SR8l BT 3HI & Fhdl ¢ |

The major product of the following reaction is

Me Br
e
PhS Na
dimethylformamide ~
NO,
=1 aifforan 9§ 999 aren g SR
Me Br
o8
F PhSNa

7

I\ SN <.
SISHRICWIHIHIg S

Me<_ SPh Me_ pSPh Me<__pBr
F SPh
(A%) (B) © (D)
NO,
Me wSPh
(S}
PhS Na
d|methylformam|de

Itis SNZ react|0n so back side attack is possuble.

(T8 Sn2 Afafpar g1 ora: fauda faem | s w91a 2 1)

/\

[JEE-2008, 3/162]

[JEE-2008, 3/162]
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Organic Reaction Mechanisms-Ill _/ ﬂ—

10.

Sol.

11.

Sol.

12.

In the reaction <j>—OCH3 —8_5 the products are : [JEE-2010, 3/160]

A) Br—@— OCH,and Hz (B) @—Bfand CH3Br

it Q—OCHSL ¥ Sarg ¥ [JEE-2010, 3/160]

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) BrCH2CH2CH2CH2CH3s and CH3CH2C=CH (B) BrCH2CH2CH3s and CH3CH2CH>C=CH

(C) BrCH2CH2CH2CH2CH3s and CH3C=CH (D*) BrCH2CH2CH2CH3 and CH3CH2C=CH

3-3ffaersH B AUl AIfSTH TASS iR Vehigd & A8 § SHTehe Sl A 8lal 2| SHed 3R
VohTg HATY ©

(A) BrCH2CH2CH2CH2CH3 3fR CH3CH2C=CH  (B) BrCH2CH2CH3 3R CH3CH>CH.C=CH

(C) BrCH2CH2CH2CH>CH3 8k CH3sC=CH (D*) BrCH2CH2CH>CH3 3k CH3CH»C=CH

CH3—CH2—C=C—-H — N  CH;—CH—C=C® —Sk=Cb-Ch,CH, Br , cH; CH,—C=C—CH2—CH2—CH2>—CHs
3-octyne (3-3ffaerE™)

The major product of the following reaction is : [JEE-2011, 3/163]
=1 afdfohan 3 I IS © [JEE-2011, 3/163]
O
i

Orn—2
(||)Br—©—CH Cl

(A% O: \ O )<I O—CH ci
C/
\
0
0
C//
\
oL «»(I
- CHZO O—CH Cl
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Sol.

13.

Sol.

Sol.

14.

0]

(@)
(1) KOH o
Acid base N SN’ reaction ” N — CH, Br
reaction
(@)

(@)
(1) KOH 5
NH W N .2 T > N — CH, Br
KIGIED
(@)

O O

Kl in acetone, undergoes Sn2 reaction with each P, Q, R and S. The rates of the reaction vary as

TieH # Kl ® fIee & 9% P, Q, R3R S & 1Y AT Sn2 3ifHfshar gl |

39 AfAfha & <X B gRIcT BT AB BHH B | [JEE-2013, 2/126]
0
Cl
HzC—Cl >—cl e
P Q R S
(AP>Q>R>S (BYS>P>R>Q (C)P>R>Q>S (D)R>P>S>Q

Reaction mechanism (Sn2)

—| effect at « carbon (carbon attached to leaving group) will be exerted by @C_ hence

Il
0
Qﬁ—CHZ—CI(S) will be most reactive.
O

sfffehar fharfafer (Sn2)

@‘ﬁ— % Udel —| Y¥Id & BRI QE—CHZ—CI(S) FI foharefierar @1 &= Sn2 ifwfsear & forg
O o]
JfHaH 81 SRl B |

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

0
CI\/\/U\ 1. CH,MgBr, dry ether, 0 °C

CH, 2. aq.acid

o arfaforan 9 =g SR R [JEE(Advanced)-2014, 3/120]
CI\/\/ﬁ\ 1. CH,MgBr, [ ¥2R (dry ether), 0 °C
CH, 2.%Tirg 31 (aq. acid)
0 H
(A) Hes _~ I @ A~
CH,

/\
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Sol.

15.

Sol.

0

© &CHQ > O<CH3
O

< "gH MgBr/eth
,MgBr/ether
C'\/\)W 0°C l

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

¢ D or 299, Q OH + ROH
[X]

(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.

W & 2R (X) &1 i el etuee (hydrolysis) digad & oid [JEE(Advanced)-2014, 3/120]

SN
v > oR 294, Q OH + ROH

[X]

(A) T& BT T8 BT UP AR Y8 g1 Hfawenfid faar T & |

(B) U& Bl W9 E & Ush RI—Renafimfa W grr uforenfaa fsan war &)
(C* &1 B W #1 @ R—MFRenrimf e T8 gr1 uforenfiq fasan @ 8|
(D) X § DI ARAATHS daeld = fhar a1 8 |

PhsC-OR ———>PhsC-OH + ROH
2

The reaction proceeds by Sn1 Mechanism :
®
PhsC—OR + H® == PhsC OHR ==PhsC®+ ROH
1 H.0
_H® ©

PhzC—OH «————PhsC-0OH>
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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. PhsC—CRHH—@O>Ph3C—OH + ROH
2

SWRIFT fufshar Snl fharfafd g1 8 21

@
PhsC—OR + H® =2PhsC OHR =>PhsC®
i AzXe
@

PhsC—OH «—"" PhsC—OH

el 8 b1 fSTa1 SIQT goldei< Ufieyl G9Id 811, FIegac] Sree-rg &1 WA Sa-1 8 SI1al 8

e rffhar & g} W g BN |
af 1 ph— & @1 MeO
IW YHR I WRABRY Bl & | s aRumasy afifhar g v &9 81|

Paragraph for questions 16 and 17

-~ W @ gN1 gheenfid ax X S, MeO- Ude +M STEeARI &

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.
1. NaNH, (excess)

JT H 2. CH,CH,I (1 equivalent)
HO _ > X
M 3. CH,l (1 equivalent)

4. H,, Lindlar's catalyst
1. NaNH, (2 equivalent)
OH

= Br/Y

3. H,0%, (mild)
4. H, Pd/C
5. CrO,

Scheme-1

-

v
<

Scheme-2

Ue HE& 16 3R 17 & forg srgese

AN 1 T 2 el M Td N & IghiAe ®URY (sequential transformation) &1 geridll & | S

AR & J—AP U8 B oY $Had &I Ide R fIaR I |
1. NaNH, (srferaar #)
2. CH.CH,| (F91=41=0)

rorT-1
M 3. CH,| (qarHr=)
4. H,, SR SOR®
(Lindlar's catalyst)
1. NaNH, (&1 Tom)
OH

o2

16. The product X is :
IAE X B -

H.CO, H

[JEE(Advanced)-2014, 3/120]

(B) H
H,CO
CH.CH,O H

(A%)

(©)

T

H H

(D) H
CH,CH,O

Resonance®
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Sol.

17.

Sol.

18.

— NaNH, 2
—H > o— —
HO excess l CHS—CHZT}
— CH,I —Ft
—Etee—>— 3_/—
MeO—/_ 1eq o
d | Lindlar
2
Catalyst
H\ /H
Me(L/C=C
—Et
(X)
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.

IR Y S HeY H I BUA B ¢ [JEE(Advanced)-2014, 3/120]

(A) Tg 9D Sl X al & doll X &1 fhareAe |HM™d (functional isomer) € |
(B) I8 YHTH® Clolv oXC <dl & a1 X &1 SAIfig FH9ad (geometrical isomer) 2 |
(C*) I8 99T JATSIHH ¥ Il & AT X & fohareAd FHa9d © |

(D) T8 gTHD JATATSIBH ¥ QT & AT X B AT FHAEGI 2 |

/_\ OH
S Br/\(
NaNH, /CHZ—CECv

N é

Y (2eq.)” | CH,

CH.-CH,—~C=C-CH, 5
@)
0 H H OH a) [ H'
I Cro, I b) | H,, Pd/IC
CH,-CH,-CH,~CH,~CH,-C—CH,<—— CH3—CH2—|C—C|)—CH2—CH—CH3
(Y) H H
(YY) can give iodoform test (but not Tollen's test and it is a functional isomer of (X)

(Y) ST el IaT & (Hfh Sferd uRleror F& a1 & 91 I8 (X) BT U fharcid aHagd) § )

The major product of the reaction is [JEE(Advanced)-2015, 4/120]
frfaRaa aififsa &1 7e=0 S 2 [JEE(Advanced)-2015, 4/120]
H,C CO,H
W NaNO,, aqueous HCl o reffrve
CH, NH, 0°C e
H,C NH, H.C CO,H
CH, OH CH, OH
H,C COH H.,C NH,
- W ) W
CH, OH CH, OH

/\
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Sol.

19.*

Sol.

/\ g

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

COOH _OH
>/Y NaNO HCI >/Y
NH,

m
N

l

+

COOH
\

."""”/’o

N

O

OH

C-

OH

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

is (are)

saloals Jog

(A*) Compound IV undergoes inversion of conflgura'uon
(B) The order of reactivity for I, lll and IV is : IV > | >llI
(C* I and Il follow Sn1 mechanism

(D*) I and 1l follow Sn2 mechanism

Ffaenfthfere ufoRenmus arffsamati (nucleophilic substitution reactions) @ d=+ # f=foRaa el &

fore & ®oH ® (@)

CH3
©/\ O/\ C—C—Br ©)\

|||
(A%) A IV & ﬁW (configuration) T g (inversion) BIaT 2|
(B) I, N MR IV & forg aifaforamlRrerar &1 &7 8 : IV > 1>l

(C*) 1 3R 11l Sn1 franfafer &1 TR _d 8
(D*) 1 3R 11 SN2 foranfaf® &1 SR _d &

(A) Compound @)\Br,f Benzylic may follow both path Sn1 and Sn2.

Cc

|
©)lis ©/\ Br (1° benzylic halide) and C—CIZ—Br(3° alkyl halide). Follow Sn1.
C

(D) I and 1l follow Sn2 also, as both are 1° halide.

/\
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g (A IS @)\Br,? JroTsfeld Snl derm Sn2 fhanfafd &1 SrgaR =an 2 |

C
|
©) 1, ©/\Br (1° I=oTTsferd gaTgs) qen C—CIZ—Br (3° ufewrat Bargs) Snl franfafdy wefRfa wxar g1

C

(D) | T2 Il S Y % 1° Bermse Sn2 franfafdy uelRfa wwar 21

20.* In the following reaction sequence, the correct structure(s) of X is (are)

[JEE(Advanced)-2018, 4/120

frforRaa aifffesan egem & X @ |8 a1 (@) © (2) [JEE(Advanced)-2018, 4/120]

Me AN N3
x __DPBr3 Et,0 N ‘
2)Nal,Me,CO

3)NaN; HCONMe,

Me “\OH
w Y
O S,

enantiomerically Pure

vAfresna g g

Me OH
O g

H

Sol. Me OH Me ABr Me I
> _—
Et,O(Sn2) Acetone

(Sn2)

NaN3z(DMF) (Sn2)

MG\Q ‘k N3

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

A - 11 : JEE (MAIN) / AIEEE (RBar auf) & o=

JEE(MAIN) OFFLINE PROBLEMS

1. Sn1 reaction is feasible in : [AIEEE-2002, 3/225]
for1 & sn1 erfaforar =9 ® - [AIEEE-2002, 3/225]
Cl
(1*) (CH3)sC—Cl + KOH —— @ /" +KOH —
(3) @CI + KOH—> 4) @CHZCHzcl + KOH—>
Sol.  Sn1 unimolecular nucleophilic substitution reation is favoured with stability of carbocation.
(1) (CHs)s C® (3° Carbocation) (2) /\@ 1° Carbocation

D
(3) ® Aryl Carbocation 4) CH,-CH,
1° Carbocation
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T

Sol.

Sol.

Sol.

Sn1 Tl 3fOge A1 ufeeenad siiifhar sregamad & i &1 el odl 2 |

(1) (CH3)3 C® 3° HTHg-RIA (2) 7 N\@ 1° FHEYEAEIT

3 © el tRA HETAE (4 CH, CH

( )@ ( )Q PIHET

The reaction : (CHs)sC—Br —%° 5 (CH3)3sC-OH is an example of - [AIEEE-2002, 3/225]
(1) elimination reaction. (2*) substitution reaction.

(3) free radical reaction. (4) rearrangement reaction.

ferforRaa arfAferar : (CH3)sC-Br —%2 5 (CH3)sC—OH T& SETER ® ¢ [AIEEE-2002, 3/225]
(1) fae= srfafsar | (2*) uferermas aifdfsan |

(3) g HeTb STAfhAT | (4) gAfd=ama fdfesar |

3° Alkyl Halide give Sn1 reaction with H20.
30 Vfedhel BelgS HoO & T Sl ififshar <a £ |

Bottles containing CeHsl and CeHsCH:I 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 HNO3s 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 CesHsl (2) A was CeHsCHal
(3) B was CgHsl (4) Addition of HNOs was unnecessary
CeHsl @2 CsHsCHal & ¥R didell @ dRdfdd oldel @I S & | S7& UNIeo & forg A d2m B 9 feam Siran

21 A TN B A3l WRETell § NaOH & A1 IaTel S &, dea%al Ud 4§ dg HNOs 3R AgNOs
e ST 2| B Uil 3198 <1 B | 59 YA & oY BI—d1 $oF 6 ©§ ? [AIEEE-2003, 3/225]
(1%) A, CeHsl 211 (2) A, CeHsCHoal 1 (3) B, CeHsl a1 (4) HNOs e 3asas =Tal o7 |

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
Tiad tfewrd golgs UG w0 9 Sy2 ufoRemus @ ufd fAf%sa 81a 8, wifd © [AIEEE-2005, 3/225]

(1*) B Tmen & SR (2) RS g¥91d & HRT (3) SRATRAE & BRU (4) SIfAIAT & BRI
Steric hinderance. (F3fas amem)

The structure of the major product formed in the following reaction is : [AIEEE-2006, 3/165]
f=iferRad aifwfshan # g& IeTe &1 /a1 Bl [AIEEE-2006, 3/165]

CH,CI
NaCN
DMF
CH,CI CH,CI CH,CN CH,CN
Q @ @ (3 @ @ @

In aryl halrdes the C—X bond has partial double bond character due to resonance so it will not give Sn
reaction

(TR Tamgs § C-X 991 #, /AT & SR ARG fgawr o1 o Wi 2 swfog a8 Sy afafsar =8 <o
g )

/\
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6.

Sol.

Sol.

Sol.

Sol.

Sol.

10.

Sol.

CHsBr + Nu=—> CHs — Nu + Br-
The decreasing order of the rate of the above reaction with nucleophiles (Nu-) AtoD is :
[AIEEE-2006, 3/165]

TGEEE (NU) A¥ D& 191 SWRIGd IfAfhar &1 SR &1 el gcdl g3l %9 8 :  [AIEEE-2006, 3/165]

[Nu- = (A) PhO-, (B) AcO-, (C) HO-, (D) CH30]
(1D>C>A>B (2)D>C>B>A (3)A>B>C>D (4)B>D>C>A
If the nucleopilic atom or the centre is same, nucleophilicity parallels basicity, i.e., more basic the
species stronger is the nucleophile.

CH30O~ > 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.
I TAGETE WA I = G949 8, A AfGERdl, dREal & HA | 8l i e a9
JNfH AfHHETE BT |

CH30~ > HO~ > PhO- > AcO-
T8l AHEE 'O URATY T H G ©, I8 HH AERY FRE §RI ST ¥ Gl o 96l § (&

I I B FIH R U9 B & |

Which of the following is the correct order of decreasing Sn2 reactivity ? [AIEEE-2007, 3/120]
1 # 9 P Sw2 frarfiear @ aed gv %9 &1 |8 yelia far wn ' 2 [AIEEE-2007, 3/120]
(1) RCH2X > R3CX > R2CHX (2*) RCH2X > R2CHX > R3CX
(3) RsCX > R2CHX > RCH2X (4) R2CHX > R3CX > RCH2X

The reactivity of a compound towards Sn2 reaction decreases as the crowding at the C-atom containing
leaving group increases.

=R @98 9 s 8¢ dled o] R 3 a1em g+ | Afe @ Sn2 fAfshan & ufd fhameiear ac
T R

The organic chloro compound, which shows complete stereochemical inversion during an Sn2 reaction,

is:

TS HETD FARI AMAD, Sl S22 AfHfhar & SR quid: HfewRmarate giius fogmr &, /19 9 8 ¢
[AIEEE-2008, 3/105]

(1) (CHs)sCCl (2) (CHs)CHCI (3*) CHsCI (4) (C2Hs)CHCI

CH3sCl show complete stereochemical inversion during an Sn2 reaction.

CHsCl, Sn2 a1fifran & <r= got Bfamrmarafes ufoos gt 21

Which of the following on heating with aqueous KOH, produces acetaldehyde ? [AIEEE-2009, 4/144]
STl U3 Bregiass @ |1 T &)d R 99 § | 39 YHiefessrss a4 T & ?
(1) CHsCH:CI (2) CH2CICHCI (3*) CHsCHCI2 (4) CHsCOCI

/CI KOH /OH H,O
CH,—CH ~c| —A> CH,—CH \OH ——2= > CHsCHO

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

ZnClz, is [AIEEE-2010, 4/144]

(1) 2-Butanol (2*) 2-Methylpropan-2-ol (3) 2-Methylpropanol  (4) 1-Butanol

f=IfeRad Uedlslal § 98 Td ol 9= HCl @2 fisie ZnCle & w121 diead Ifd | o1ffhan &, 8 -
[AIEEE-2010, 4/144]

(1) 2-gHta (2*) 2-AfRreY-2-3ifet (3) 2-Afrermr=Te (4) 1-sgcHta

Reaction of alcohol with HCI and anhydrous ZnClzis an Sn reaction.

3° alcohol react faster with HCI and anhydrous ZnClz since it forms more stable carbocation

intermediate.

Uchlgled @ HCITd ZnClod 12 Sy 3rfdfhar it 2 |
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11.

Sol.

12.

Sol.

13.

Sol.

3° Tepleld HCI 3R fastal znCl @ @|rer digad 1fa o aifafhar oxar @ wife I8 aifte wml sy
qeggdl a2 |

Consider the following bromides : [AIEEE-2010, 4/144]
Me Me
z
TN YT weY”
Me Br Br Br
(A) (B) (C)
The correct order of Sn1 reactivity is :
fr=foRaa gl W) AR HIRY - [AIEEE-2010, 4/144]
Me Me
4
N d L
Me Br Br Br
| (A) (B) (C)
T4 Sni JfAfHATier &1 ¥ %A T
1 B>C>A (2)B>A>C (3)C>B>A (4 A>B>C

Rate of Sn1 reaction oc stability of carbocation

Syl 3fAfHAT B TR oc BIEYARIA BT AR

A solution of (-)-1-chloro-1-phenylethane in toluene racemises slowly in the presence of a small

amount of SbCls, due to the formation of : [JEE(Main) 2013, 4/120]
(1) carbanion (2) carbene (3*) carbocation (4) free radical
T H (-)-1-FRI-1-BUST &1 ShCls @1 AT A A3 & IR H IRFADHOT 81 A & 3R
$ABT HRY 7 | | fHl Tb b1 99T ®, I8 ® ¢ [JEE(Main) 2013, 4/120]
(1) FHTHTCARIA (2) FEE (3*) FEfdeET (4) g GeTb
@

C|—CH—CH3TSI‘)¢> Ph-CH-CH, + SbCl, ——» Ph—CH-CH, + SbCl,

Il:’h oluene (carbocation) ICI

) (d + 1) mixture

SbCls D i

Cl—CH—CHaﬁ@T’ Ph-CH-CH, + SbCl;, ——» Ph—?,H—CH3 + SbCl,

Ph ) Cl

) (d + 1) frsor

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
Udh 3T Yobleld Bl DA AMBRD & A I8 o1 & o IuAiRd fbar iran 2 b gedplsia

I A, fgciad 3fal Qe 2 | 79§ 9 $Idl Yedblelal daiieed digar 3 Affhar dar 8 AR &4

forarfafe g - [JEE(Main) 2013, 4/120]
(1) fg<ia® Vediala, Snl g1_T (2*) TS Yediard, Snl RT
(3) facia® Yedigid, Sn2 gI_T (4) TS Vedisidl, Sn2 §RT

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.

R AMGHS & AT Yodblaral o AW geaaan: Syl afifear & et 8 dan aifafsan @ )
AMHAT A g7 el FEYAEA B MG S FAGURT Bl &, RiTP 3° R-OH A 3° HEEARN 91 & |

I7d: I8 g <% 9 IAfAfkar s |

/\
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14. In Sn2 reactions, the correct order of reactivity for the following compounds: CHzCl, CHsCH:CI,

(CH3)2CHCI and (CHz)sCCl is :

[JEE(Main) 2014, 4/120]

AfdI CH3Cl, CH3sCH2Cl, (CH3)2CHCI 3R (CH3)sCCl &1 Sn2 fham # fhar &== &1 Sfad wR %4 8ran
5 [JEE(Main) 2014, 4/120]

(1) CH3ClI > (CH3)2CHCI > CH3CH2Cl > (CH3)3CCl (2*) CH3Cl > CH3CH2Cl > (CH3).CHCI > (CH3)sCCl
(3) CH3CH2Cl > CH3CI > (CH3)2CHCI > (CH3)3CCl (4) (CH3)2CHCI > CH3CH2Cl > CH3CI > (CH3)sCCl
1

Sol. Rate of SN2 o - -
Steric crowding of a'C'
'
CH.CI > CH,CH,CI > CH3—C|2H—CI > CH3—CI:—CI
CH, CH,
1° Crowded 20 3°
10
1
Sol. SN2l =
" o 'C' Y T wfrarer
g
CH.CI > CH,CH,CI > CH3—CIH—CI > CHS—(;J—CI
CH, CH,
10 PIREIER] 20 3°
10
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
JAMeHIZA FARSS B WYY & forg ey dgav fafdy 2 -
(1) 9o AP FAIRTA (2) S=9rR arfafsran
(3) frmererga fafshar (4%) w@ards arfaferan
Sol. R-X+AgF —— R-F + AgX (Swarts reaction) (arcs 3rfafsan)
16. The product of the reaction give below is : [JEE(Main) 2016, 4/120]
I & 13 afafhw & forg S B8 [JEE(Main) 2016, 4/120]
1. NBS/hv
2. HO/K,COs
OH e} CO-H
) @ ) @ @ ©
Sol.

s

2H, O KZCOS

o

/\
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17.

Sol.

18.

Sol.

The increasing order of the reactivity of the following halides for the Sn1 reaction is :

[JEE(Main) 2017, 4/120]
Swl 3rfaferar & forg 71 Bagsl &1 fAfshareiadr &1 dedl %A & [JEE(Main) 2017, 4/120]
CH3(|2HCHZCH3 CH;CH,CH,CI p—H;CO-CsH,—CH,CI

Cl

m (D) (D)
@ an < @ <@ (2) () < @y < () 3) < am <@ @) <<
Reactivity towards Sn1 reaction oc stability of carbocation.

Syl afafhar & ufa fharsiierdr oo wEg=a &1 e

h<ri<li

@ ® ®
CHso—@—CH2 > CH3—CH —CH2—CHs > CH3—CH>—-CH,
[Stability order of carbocation] [HTHEHRIA BT IR HH]

The major product formed in the following reaction is : [JEE(Main) 2018, 4/120]
=1 ifdfhan 3 991 9Tl §&= SIS ® ¢ [JEE(Main) 2018, 4/120]

JEE(MAIN) ONLINE PROBLEMS

Allyl phenyl ether can be prepared by heating : [JEE(Main) 2014 Online (09-04-14), 4/120]
vferd e $eR B9 T HR 9™ 1 dhar ® ¢ [JEE(Main) 2014 Online (09-04-14), 4/120]
(1) CsHsBr + CH=CH-CH>—ONa (2*) CH2=CH-CH2-Br + CsHsONa
(3) CeHs—CH=CH-Br + CHs—ONa (4) CH2=CH-Br + C¢Hs—CH>—ONa

In a nucleophilic substitution reaction :

R-Br+clF —°MF , R_cl+Br

Which one of the following undergoes complete inversion of configuration ?
[JEE(Main) 2014 Online (09-04-14), 4/120]
o ATeTEl ufoRenus sififshar # #1=9 A 3 F=el fa=me H yfous o1 8iar @ ?

R-Br+ClF —°MF | R_Cl+Br [JEE(Main) 2014 Online (09-04-14), 4/120]

(1) CeHsCHCsHsBr (2) CeHsCH2Br
(3*) CeHsCHCHasBr (4) CsHsCCH3sCsHsBr

The major product formed when 1,1,1-trichloro-propane is treated with agueous potassium hydroxide is:
[JEE(Main) 2014 Online (19-04-14), 4/120]
(1) Propyne (2) 1-Propanol (3) 2-Propanol (4*) Propionic acid
19,1,1,1-ZTSFARIYYA B STelid aIeRAergiadss ¥ fhdl & Sl 8 @ 9 Ia1s 1 86 7
[JEE(Main) 2014 Online (19-04-14), 4/120]
(1) warEg_ (2) 1-99=ta (3) 2-vr=ta (4*) mfirafe e

/\
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4,

Sol.

Sol.

The final product formed when Methyl amine is treated with NaNO2z and HCl is :

[JEE(Main) 2014 Online (19-04-14), 4/120]
(1) Diazomethane (2*) Methylalcohol (3) Methylcyanide (4) Nitromethane
A TIF & NaNO2 iR HCI & 11 fhan avet R Suered a1t~ sifafhar &t 2rar # -

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

(1) STSUSIHIT (2*) 9o UehieTd (3) ARERITES (4) TS THISA

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

$oR B1 faferaw I el 379 9 f59 &1 IQERU 8 21 [JEE(Main) 2014 Online (19-04-14), 4/120]
(1) FfFerafthferd Hdhar (2) graeTfferd Adhe

(3) goaeThferd ufiRemas (4*) Ffaerarfhfars ufoRem=

The major product of the following reaction is : [JEE(Main) 2017 Online (08-04-17), 4/120]
o1 arffshan &1 g&= STe @& B ? [JEE(Main) 2017 Online (08-04-17), 4/120]

OH
OH 2.CH;I(1eq.)
e) OCH; OH OCHjs
Z OCHj, OH
@(i—|\<—"More acidic H"
OH
0° O—Me
CH3
Sy2
OH OH

In the following reaction sequence :

! KOH@A) , yp_ (0CHMEBr o yyp  Anhy.ZnCh+ConHCl  qiyes turbidity immediately
(C3HeCly) (ii)H,O/H*
The compound I is : [JEE(Main) 2017 Online (09-04-17), 4/120]
=1 arfwfsean &9 4 -
1 .
(CH.CL) KOH@a) 11 (Zi)C;gOM/i?r [I] __Anhy.-ZnCb+ConHCl , arty—rey RSl > R
AfH 18 [JEE(Main) 2017 Online (09-04-17), 4/120]
Cl

|
1) ?Hz —cl;H—(:H3 (2*) CH, —|C—CH3 3) CI—(|3H—CH2 ~CH, (4) cle2 ~CH, —?Hz

Cl Cl Cl Cl Cl Cl

cl CHs

I
CH; -C-CH, _ KoH@) CH;—C—CH, —>CH3—(|3— CH, —~immediate turbidity with Lucas reagent.

I
cl o) OH

/\
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8.

Sol.

Sol.

10.

Sol.

On treatment of the following compound with a strong acid, the most susceptible site for bond cleavage
[JEE(Main) 2018 Online (15-04-18), 4/120]
ﬁﬁﬁﬁiﬁﬂﬁwmwﬁaﬁﬁ?ﬁﬁqwdwwq-u <eH ®1 |AIS FUT WA B
[JEE(Main) 2018 Online (15-04-18), 4/120]

DO N0
2

5
1) C1-02 (2*) 02—-Cs (3)Cs—0s (4) Os—-Cs
BOWEE
o\ | O/\ O/\
H

The major product B formed in the following reaction sequence is :
[JEE(Main) 2018 Online (16-04-18), 4/120]
=1 arfAfehan 4 9 9 991 g SIS B & - [JEE(Main) 2018 Online (16-04-18), 4/120]

CHO
J@/ (i) (?-ZHSMgBr A HCI B
MeO (i) H,O
(l) @/\‘/ (2) @/v
Cl = MeO

Cl
z
(3) (4%)
MeO MeO
9 OH Cl
C-H
@/ _ () CoHeMgBr EHC!
CH;0 M0 CH;0 St CHi0
The major product of the following reaction is : [JEE(Main) 2018 Online (16-04-18), 4/120]
o1 arfaforan &1 &9 S@Te § — [JEE(Main) 2018 Online (16-04-18), 4/120]
Br
| —cr
+NH; N
OH OH

/I( *H (3%) | (4) |
«NH>» H,N HoN

OH

/Hﬁ SN /\H ‘hNH2 H2N |

Inversion takes place at the carbon containing bromine atom.

gferoe (@enRefd) srfe WA arel BIeT WR BT R |
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11. The major product of the following reaction is : [JEE(Main) 2019 Online (09-01-19), 4/120]
f=ferRaa aiffhan &1 g2 IUTs & - [JEE(Main) 2019 Online (09-01-19), 4/120]

Br (1) KOH (agueous)
(2) CrOg/H" "

Br (3) H2SOWA
(@) 0 @) O
1) 2) 3) (4%)
BT HO HO Br
Br OH H
CrO5 /H* o) H,SO, )
SO|. W —_—> ——

Br Br Br Br

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

HCHOYHCI o A _ AGCN 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
fr=ferRaa sifwfeear & A A T B S9en: € ¢ [JEE(Main) 2019 Online (09-01-19), 4/120]

HCHO+HCI AgCN
@

(1) A = 35T VedieTd, B = Ifial MsaRAsS
(2) A = 3T FARTSS, B = 9f~ el ARATSS
(3%) A = If<Tel FAIRISS, B = dfTal SngararaeTss
(4) A = 9T UedIETd, B = df~oTal Arags

H>—Cl
v HCI
Sol. ©+ CH=0 —— AGCN , Ph—CH>—NC
13. The major product of the following reaction: [JEE(Main) 2019 Online (10-01-19), 4/120]
CHs
OH
(2)aq.NaOH
(2)CH,q 1
=1 sifdfhan &1 =1 SR B [JEE(Main) 2019 Online (10-01-19), 4/120]
CHz
OH
(1)STei NaOH
(2)CH;,1
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CHs CHs CHs CHs
OCHs OH OH OH
(1) 2 3) 4)
CHs CH
CHs
CHs CHs CHs
@/OH ag.NaOH @/ONa CH,-1 @/OCHs
14, The increasing order of reactivity of the following compounds towards reaction with alkyl halides directly

[JEE(Main) 2019 Online (12-01-19), 4/120]
ﬁﬁﬁﬁﬁﬂ%@%ﬁ%ﬂ@%ﬁ%@%ﬁmﬁﬁ?ﬁmaﬁaﬁﬁmﬁﬁwmmw%

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

sa ©¢ L O

(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.

P B ATseIo, Ufedhd Baiss @ A1 3ifdd fhareia
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