Organic Reaction Mechanisms-I ~ / ﬂ—

Bl Exercise-1
= Marked questions are recommended for Revision.

w Fifed g S arg ueE 2

PART - 1: SUBJECTIVE QUESTIONS

A1 -1 ; fA9ITH® Y99 (SUBJECTIVE QUESTIONS)

Section (A) : Electrophile, Nucleophile, Nucleophilicity, Leaving group ability & Solvent.
GUE (A) : FoIagi g, AGEE!, TG, o 81 dlel W o ared a1 faars
A-1.  Which of the followings are electrophile ?

/1 4 9 P soaeTEE 8§ 7

(a) CN- (b) H* (c) Br* (d) AICI3
® ®
(e) BHs (f CH,-C=0 (g) NHs (h) NO,
Ans. Db,c,d, e f, h
Sol. CN- and NHs are nucleophile

CN-TT NHs ATfa==! © |

A-2.  Which of the followings are nucleophile ?

1 # @ B TAHEE § P

(a) HS- (b) BFs (c) C2Hs—OH (d) (CH3)sN (e) :CHz
Ans. a,c,d
Sol. BF3 and :CHz can not act as nucleophiles because they are eletrophiles.

BF3 @ :CH2 TGS &) TR8 ®RI 81 ®Rd Rifh I8 FoAde= Fal ¢ |

A-3.= Arrange the given species in decreasing order of their nucleophilicity :
& T iRl B ANGEE & gcd §Y HA H FaReId STy
ONa ONa ONa ONa
H,

@ Ho c° B (b)© ©
Cl C
ONa ONa ONa ONa
Ans. (a) I°>Br>CP>H,0 (b)© >© > >
:OCH,  CH,

cl NO,

:OCH, NO,

Sol. (a) Nucleophilicity « Size
oc JTHhIR
(b) +I and +M group increases nucleophilicity.

+1 3R +M WE TfAH=IRar 9gmd & |

A-4. Define ambident nucleophile with an example:
IS ATMHS T BT T IQIeRY & F1 GRETNT o |

Ans. Ambident nucleophile : The species which have more than one nucleophilic site for reaction are
called ambident nucleophiles.
For example, cyanide ion :

:C=N:=—=:C=N:"
CHsBr + AGCN —> CHsNC + AgBr
CH3Br + KCN —— CH3CN + KBr
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Ans. TS IS EE W gort e afifee @ foR e 9 e Tiftewd Refa 81 Swasd
AABFE (ambident nucleophiles) & 2 |
ISR & ford — AARS 3MA
:C=N:=—:C=N:"
CHsBr + AQCN —— CHsNC + AgBr
CH3sBr + KCN —— CH3sCN + KBr
A-5. In nucleophilic substitution reactions the leaving ability order for the following species is (when attached
to the sp® hybridised carbon.)
f=feRad Tl &1 (ST A spd FHRA Ped W e 8i) AWbal gl ffifhan #§ e a9z
AT o Al HT Hedl HH 8N
O O
[ [ . i
CF-8- Gl =55 =0 CiH, - O CH,-C-&
O O
I 1I 11T 1\Y
Ans. [>1I>1IV >
Sol. Leaving group ability oc Stability of anion.
=pTas S 9l o RO &1 R
A-6. Label each of the following solvent as Protic or Aprotic
(a) (b) Acetonitrile (c) Acetic acid
O
(Tetrahydrofuran)
CHS\ CH, CH,__CH,
(d) ¢ (e) S (f) H—C—NH,
0] (Formamide)
(acetone) (DMSO)
/CH3
(9) H—C—N\ (h) Cyclohexane (i) Amonia
I CH,
(DMF)
M & T et § 9 srar Nifcs 8 siear smifes 8, Jarsy ?
(a) [ o ] (b) THIETIEE TS (c) THIfed vt
(SSTRTESIwRR)
CH, CH; CH,\_ CH, |
(d) ¢ e (f) H—C—NH,
o] 0 (wirTES)
/CH3 _
() H_(I;I—N\CH (h) TTgER eI (i) srarfera
3
(DMF)
Ans. Protic solvent (c, f, i) ; Aprotic solvent (a, b, d, e, g, h)

nifed s (c, f, i) ; mhifed s (a, b, d, e, g, h)
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Section (B) : Types of organic reactions and reactions of acidic hydrogen

Qg (B) : PEfTH JAMMHIART & TSR 1 i BgSIoA 31 AfAfhan

B-1.

Ans.

B-2.

Ans.

B-3.

Ans.

B-4.

Ans.

Sol.

Which of the following reactions are substitution reaction ?

1§ Pl afafham uforenmus srfafesar 872

Cl /l\n/NHZ
(@) CH2=CHz —**— CHs—CHs (b)/l\('jl/ — 5

0 0 KCN |
(c) CHs—I + OH ——CH;0OH+I (d) CH:—CHO H—@> CH,-C-OH
I
CN
(b), (c)

Which of the following reaction are addition reaction ?

o & 9 = sfafhar A aifafsear € °?

H
(a) CHs— CHO & CH, - C—OH
CN
(b) CHs~CH=CH2 —*“— CH, - CH — CH,
&
(c) CH, - ?H — CH,—CH, AKX, CH, — CH = CH,—CH,
Cl
(d) CHS—ﬁ—OH% CH3—ﬁ—OCH3
o] o]

(@), (b)

Which of the following reaction is an elimination reaction ?

o & 9 B srffhan faeioe sifdfspar 2 2

(@) CHs—CH2—CH>—OH —F% 5 CH3—CH>—CH>—Cl (b) CH, — CH,—2—> CH2= CH2 + ZnBr
I I
Br Br
(c) CH, — ClH — CH, —2&X%_, CH3—CH=CH. (d) CH, — ﬁ - OH—* 5 CH, - ﬁ — OCH,
Cl O O

(b), (c)

An organic compound which have molecular formula C4H4O3, gives 3 moles of gas on treatment with
methyl magnesium bromide. Give structure of the compound.

g FHTefre AfE RTaHT A CaH4O03 B, Afda FFHIRRH fiMgs & A1 3 7l 19 a1 B, 39 S

B A1 g3 oIl |
O OH

1
HO-C-C-C=CH

ﬁ |OH 0] ?MQBI"
HO—C—-C—C=cH —CHMIX_ aep, + BngO—C—(E—CEC—MgBr
I
H H

/\
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B-5.= Predict the product of the following reactions

Ans.

Sol.

(a) Methylmagnesium iodide + D20 —— ?

(b) Isobutylmagnesium iodide + Phenylacetylene —— ?

MgBr
(c) @/ + DOCH; ——

for1 arfafshament & ST 8 ¢
(a) ARITINRRA mATSISS + D20 —— ?
(b) ITSHG AR AATSISS + BiagIfeed —— ?

MgBr
(c) @/ + DOCHz ——
oD

- A P
(@) CHs—-D + Mg\ (b) CH; ~CH-CH, + Mg\ (c)
I | C=C-Ph
CH,

_©OD
(a) CHsMgl + D20 —— CHs-D + Mg

N

P
(b) (CH3)2CH-CH2Mgl + Ph—C=CH —> CH, —CH—-CH, + Mg\
| C=C-Ph

CH,

MgBr D
(c) @/ + DOCHs —>@/ + MgBrOCHs

Section (C) : Nucleophilic addition reactions of carbonyl compounds

@vg (C) : BEifaa Afd B TfREEE demeEs Affhar

C-1.

Ans.
Sol.

Sol.

C-2.»

Ans.

AnNs.

Arrange the following compounds in decreasing order of reactivity for Nucleophilic addition reaction :

TR Armee ifAfshar @ gdifhareiiadr fov i o ™ el o1 gcd w8 4 JaRked STy |

CGHS—ﬁ:—CH3 C'@ﬁ'CH3 OzN@ﬁ—CH3 Hﬁ‘@‘ﬁ—CHa
@ 0 0 0

I (II) (I1I) (Iv)
III>I>I>1V

-I and —M group increase electrophilicity on carbonyl group so rate of addition reaction increase and
also increases equilibrium constant.

-1 3R -M |8 >C=0 W W Foidg [ iiedl 98K & A AMAbEIe! ANMHD AMEHAT P &R 98 Sl
g

Cyclohexanone forms cyanohydrin in good yield but 2,2,6-trimethylcyclohexanone does not. Explain
why ?

ATSFARRIAE | ARAIRSST & ! afey U 8l 8 Sdfd 2,2,6-ST3Hfde Agddleda 9 g,
HASTEY AT 2

Cyanohydrin is formed by nucleophilic attack on carbonyl group (C=0), 2, 2, 6-trimethylcyclohexanone
has more steric crowding due to three methyl groups.

AreEERfg &1 v sEiftda §g (C=0) R TfE & & MHAY §RT Bl B, 2, 2, 6-Zrshld
AgFARFIA § N A TE B RO BAH qren i Bl 2

/\
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C-3.  Complete the following reactions.

=1 srfAfhamst &1 o HIfTg |

() Ph-C—~CH Lt (b) CHs—CHo—CHO —L-Piser_,
o
CHO @)
NaCN NaCN
O s o) s
(IZN
H—OH HO, CN
CI)H CH-0
AnS. (@ Ph-CCH, () CHs-CH-CH-Ph (9 Q @
CN OH
C-4.» Bring about the following conversions
(i) Acetone to 2-Methylpropan -2-ol. (ii) Ethyl magnesium chloride to propan-1-ol.
1 SUTARYT B FHSY :
(i) THEM | 2-Afeme-2-3fted (ii) Tfrar ARARRM FREE ¥ 9uE-1-3itd
CH CH
[ [ _~OH
Sol. (i) CH,— ﬁ —CH, + CH,— MgBr —— |CH, — Cl) — OMgBr| —*°_, CH, - ? - OH + MQ\B
r
0 CH, CH,
2-Methyl-2-propanol
@] Cl
/

Y
(i) CH; — CH, - MgCl + H — C\H—> CH,CH, -

2

— OMgCl | —"%°2 5 CH3CH2CH20H + Mg\
OH

I—O—I

C-5.». What is the product of each reaction when acetophenone treated with

(a) LiAID4 followed by H20 (b) LiAlH4 followed by D20

(c) NaBD4followed by EtOH (d) NaBD4 followed by EtOD

THEBHE @ fhar 771 3 JUa—g& SR IR g9 il Se J1 81l

(a) LIAIDs Te9amd Ho0 & 1 (b) LiAlH. Tcaamd D20 & A1

(c) NaBD4 deq¥aTd Ho0 & |1 (d) NaBD4 @ca¥ard EtOD
i i i i

Sol. (&) Ph—(|3—CH3 (b) Ph—(|3—CH3 (©) Ph—?—CHs (d) Ph—(|3—CH3

OH oD OH oD

Section (D) : Bimolecular nucleophilic substitution reaction with tetrahedral intermediate (Sn2Th)
@us (D) : IGhADIY ALFqe NI fFev[e AfeEE uieemus sififssan (s.2 Th)
D-1.  How many reactions given below are proceed through Sn2Th mechanism ?

A @ 12 Afffbaie § 4 fea Sv2Th fharfafe & w==1 i |

ﬁ 0
(&) CH.-C-Cl + NaOH — (b) CHa—y‘,—NHz + Nal —
i i
(c) CHs—C—- OH + C2HsONa—— (d) CHs—C— OC2Hs + NaNH>—

Ans. 2(a,d)
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Sol.  An Sn2Th reaction is feasible when nucleophile is more basic than the leaving group or it has
comparable basicity with respect to nucleophile.

9 AAe Fel, FshIRid g | 1fde aRi™g ST 3fRMal oI |HE AR 81 a9 Sn2Th srfwfehar w=a
B B

D-2.» What will be the major products of the following reactions ?

ﬁﬁ@fﬁﬁ?&@mg@ww@m?

o)
|| | .
(a) CH,~C~Cl + CHs0H —— (b) CHa— C—OCaHs + H20 —*
c”) 0
|
Ans. (a) CH~C—OCH,+ HClI (b) CH3— C—OH + CHaCH2 OH

D-3.  Predict the products of the following reactions :

ﬁwarﬁ?msﬁfﬁe—cqﬁ?rﬁ:

@* e
oaNen
c
[CaRon
0
© @)J\C' + CHsOH — >
I O
Ans. (a) Ph—C—IG
0

0
I I
Sol. (a) Ph-C-Cl+ HN | —> Ph-C-N

o
cl on
b) +©/ — O‘O
o 0
0) @)‘\C' + CH:OH — @OCH

]
I i
D-4. @C\o@ %2304) A+B, findAandB. ATl B S BT |
18

18
Ans. (A) = PhCOOH, (B) =PhOH

. 18
Sol. Ph—C-0-ph 9 HSO. = 560K + PhOH
[| 18 hydrolysis srersmeres
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D-5.= Write the structure of the hydroxy acid corresponding to each of the following lactones.
f=fRad U® iaed  ANfRId BSsIRl 8 & G forlRay |

O
CHz._ _OH
(@)
(a) (b)
o)
T
Sol. (a) CH3—(|:H—CH2—CH2—ﬁ—OH (b) (IZHZ—CHZ—CIZ—CHZ—COOH
OH o} OH OH

PART -1l : ONLY ONE OPTION CORRECT TYPE

RT -1 DA TP Aol fddhed UPHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Electrophile, Nucleophile, Nucleophilicity, Leaving group ability & Solvent.
@US (A) : FoIaRITENs], ANGEs!, AN, Jad s dle W9 1 ared aen s

A-1.  Which of the following is an electrophilic reagent?

(A) H20 (B) OH- (C*) NO2* (D) None
1 5 ¥ DI TP solagieTel AWeHd § ?
(A) H20 (B) OH- (C*) NO2* (D) g &

A-2.  Which of the following is not a nucleophile ?

1 § QP TfEEE T8 7 ?

(A*) AICIs3 (B) (CH3)2 NH (C) C2HsOH (D) H20
Sol. AIClz is electron deficient species thus it is a Lewis acid.

Sol.  AlCI; Selagia gd USlifcl & AT I8 Jed 3 o |

A-3.  Which one of the following has maximum nucleophilicity ?
=1 9 P Halfde e waar § ?
©
(A*) CH,S° (B) C,H~O (C) EtaN D) F°
Sol. Nucleophilicity size o« (in a group).
AABFRAT oc SMHR (a7t H)

A-4.= Out of the followings best leaving group is :
=1 A | 99 eresT fshraT 9 R
(A) F (B) CI- (C) Br- (D*) I-

A-5. The best leaving group is :
1 | B HeN 38T SR g R
0O

I I i i
0=5—0 0=5—0C 0=s—0 0=s5—0
(A%) © (B) © (©) (D)
NO, Br CH,
A-6.  Which of the following is protic solvent ?
(A) Acetone (B*) Ethanol (C) DMF (D) Ether
/1 % & = Mfes (protic) faemas & ?
(A) T (B*) gt (C) DMF (D) $2R
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A-7.  Which of the following is aprotic solvent ?
/1 § | @I eWifed (aprotic) fAema® & ?
(A*) DMSO (B) NHs (C) H20 (D) CHsCOOH

Section (B) : Types of organic reactions and reactions of acidic hydrogen
QU (B) : IS AMHARN $ TSR TAT A SESIo Bl IAfATHATY

B-1.  Which of the following reaction is an example of elimination reaction :

fore 8 @ oRf i facios sifdfehar &1 SerEv & ¢

(A) CH3—~CH=CH2 "2 5 CH, —CH-CH, (B) CH3—CH>—Br —NH , CHs—CH,—OH
|
OH
Br
(C*) CH, — CH-CH, —2% X%, CH3-CH=CH: (D) @ +Br2 —=— @
|
Br

B-2.  The following reaction is an example of :
RCOOH + PCls—— RCOCI
(A) Acid-base reaction (B*) Substitution reaction
(C) Addition reaction (D) Elimination reaction

fa TN srfafhar SerExT B

RCOOH + PCls— RCOCI
(A) IFa—&aR SfAfsan  (B*) ufoRermu= sifdfesan  (C) armeiss sifwfssar (D) faetios arfwforan

OH
|
B-3.  The following reaction is an example of CH.— C|::C —2 5 CH, ?—CH
CH, CH,

(A) Acid-base reaction
(C*) Addition reaction

(B) Substitution reaction
(D) Elimination reaction

CHB—C|3=CH —2 > CH,~

CH, CH,
(A) 3Fa—&TR Sffshan  (B) wfomermus sifafssar  (C*) armedss eifwfshanr (D) factos emfwfshan

B-4. CeHsCOOH + CHzMgl — ?
(A) CsHsCOOMgI (B) CH4 (C*BothA&B (D) none
(A) CeHsCOOMgI (B) CHa (C*) A eI B &I (D) ®1g &
Sol. (A) CsHsCOOH + CHaMgl —— CHa + CsHsCOOMgI

B-5. (CHz3)3CMgCI on reaction with D20 produces :

(CH3)sCMgCI, D20 & 11 AfAfHar dxa ITg 997aT § -

(A*) (CHs)s CD (B) (CHs)s COD (C) (CD3)z CD (D) (CD3)z COD
Sol. (CHzs)s CMgCI + D20 —— (CHS3)3CD
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Organic Reaction Mechanisms-I ~ /
B-6.= A compound X (CsH1204) upon treatment with CHsMgX gives 4 mole of methane. Identify the structure
of (X).
AIRH X (CsH1204), CHsMgX @ 11 I1fHfhar &= TR IR At 499 <l 8 | X &) A¥a ugdmi |
OH
OH OH MO OH OH o
Q OH
/ CHO
@ Shon ® Oy © [ ©7 Y
OH OH
Sol.  CsH1204 —SEY 5 4CH,T.
It means compound (X) contains 4 acidic hydrogen. (& (X) 4 37T BESIoM URATY IE & |)
CH,-OH
I
CHQ—(IJ—CHZ—OH
I
oH CH,-OH
B-7.  How many functional group produced CH4 gas by the reaction of compound (l) with CHzMgBr.
Af® (1) f CHs-Mg—Br & 11 ififihan avm R fhae fhareas w98 CHs 919 <3 21
OH
HO CH,
HOOC SO.H
)
(A)3 (B*) 4 (€)5 (D) 6
Sol. Active hydrogen containing functional group release CH4 gas with CHsMgBr. (i.e. OH, COOH, SOzH)
Sol. W%y BTEgIoM o fhareid 8 CHsMgBr & 121 CHs 319 Jaa &xal 8 | (i.e. OH, COOH, SOsH)

Section (C) : Nucleophilic addition reactions of carbonyl compounds

@vg (C) : HrEifaa Afd B TGS IemeEs Affhan

C-1.

The correct order of reactivity of following compounds with PhMgBr will be.

PhMgBr @ @t o= At @t fhamsiierar &1 &l &9 8 |

(CeHs)2CO, CHs—CH=0,

1) 2) (3)

A)1>2>3 B»N2>3>1 (©)3>2>1 (D)1>3>2
As the positive charge decreases and steric hinderance increases on carbonyl group the rate of
nucleophilic addition reaction decreases.
T9-2 FEINa G R 39 qen gedl IRl & U9 A g9ew &9 Bl 2, a1 Aifesl anes
fAfohar @ &x ®H B S B

(CH3)2C=0

Sol

CH, — CH, — C — CH, __© cruger

(ii) H,0
@)

C-2. Product is : SIS 8 :

P
(A%) CH, - CH, ~C - CH,

OH
(C) CH, - CH, - (le — CH,

OH

CH,

|
(B) CH,— CH,— CH — (|)H2
OH
(D) CH, — CH, - ?H ~CH,

CH,

Resonance®
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Organic Reaction Mechanisms-I ~ / ﬂ—
(I)H
C-3m P —PME, %0 ,CH-CH-Ph (d+/)
P can be : (3% P 8 A& ® )
(A) CHsCOOH (B) H-COOCH3s (C) CHs—COClI (D*) CHs—CH=0

O
d”/_?@ OMgBr OH
PhMgBr | |
Sol. CH;—C—H/———>cH;-CH — O CH, —CH—Ph + Mg(OH)Br
F|>h (d+1)
C-4.  Butan-2-ol is obtained by using carbonyl compound and Grignard reagent as :

/=1 9 9 fow aifafear § sEfa e e fRR fiedie &1 ST &R- IR FPoA-2-3ifd YTl BT

(A*) CH~CH=0 () CH,~CH,MgBy (B) CH,~(CH,)~CH=0 () CH,MgBr
: (iHHO/H ATk (i) H,0 / H°
CH,
. |
H.C (i) CH-MgBr i) CH~CH-MgBr
©,, >0 - (0) CH0— -
H,C (i)H,O/H (i) H,O / H®
CH,—CH,
(i) CH.—CH,—MgBr I H,O/H"
Sol. CH,—CH=0 - CH,~CH-OMgBr——> CH,—CH-CH,—CH,
(i) H,O / H” |
OH

It is a nucleophilic addition of grignard reagent to carbonyl group.

FHEife 9 R AR Affeds o1 TfeEE A 8 2
C-5.  HCN reacts with fastest rate with :

(A) Acetone (B*) Ethanal (C) Benzophenone (D) Acetophenone

faa A1 HCN s & 9 1fifshar &xar © ¢

(A) THeH (B*) g (C) I=omfseira (D) TRFIfthra
C-6.  The product of the reaction Ph2C=0 I‘;L:)Z“) is

=1 arfafshan &1 Sae € ¢ th0=0%>

(A*) Ph2CD(OH) (B) Ph.CH(OD) (C) Ph2CD(OD) (D) None (@13 &)

Section (D) : Bimolecular nucleophilic substitution reaction with tetrahedral intermediate (Sn2Th)
Gus (D) : agThadIg Feact g1 fgome Tifiewsr ufieenu afAfsar (S.2 Th)
D-1.  The relative reactivity of acyl compounds towards nucleophilic substitution are in the order of :
(A) Acid anhydride > Amide > Ester > Acyl chloride
(B) Acyl chloride > Ester > Acid anhydride > Amide
(C*) Acyl chloride > Acid anhydride > Ester > Amide
(D) Ester > Acyl chloride > Amide > Acid anhydride
AR ufiRenud & ufa uRre it @ amuferes fhareiiadr &1 o9 & -
(A) Fd TRISSISS > THSS > TR > URId FRIgS
(B) TRIA FIRTgS > TR > 37 UEISSISS > TAISS
(C*) TRIST FARTSE > 317 TIEIS SIS S > TR > THISS
(D) TR > TRIeT FlRTSS > THISS > 377 TETSRIsS
Sol. The reactivity towards nuecleophilic substitution reaction is

Acyl chloride > Acid anhydride > Ester > Amide
TR gfiRemus sififhar & ufa frareerar &1 %9 ®

TR FARISS > 3T TBISSISS > UReX > UASS
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D-2.  Consider the following compounds :

0 @com (ii) OQN@COCI (i) Hac@com (iv) OHC@COCI

The correct order of reactivity towards hydrolysis is :

(A) () > (i) > (i) > (iv)  (B) (iv) > (ii) > (i) > (iii) (C*) (i) > (iv) > (i) > (iii) (D) (ii) > (iv) > (iii) > (i)
foaR SR -

=1 iffreer @R
(i) @—COCI (ii) OQN@—COCI (iii) HSC@—COCI (iv) OHC—@—COCI

STeteTaeed & Ui fohamsiierar &1 98 %4 B -
(A) (i) > (i) > (iii) > (iv) ~ (B) (iv) > (i) > (i) > (iii)  (C*) (ii) > (iv) > (i) > (iii) (D) (ii) > (iv) > (iii) > (i)

Sol. Decreasing order of their reactivity toward hydrolysis is :

STl 31qeed &1 feharefierar &1 %Y &

QN@*COCb OHC@COCI > CsHsCOCI > H3C@COCI

D-3.» Which of the following method is not used for the conversion of carboxylic acid into acid halide ?
=1 & @ P aiffoa wEifRafas s7a 31 oFd talgs # uRakid &= 4 ugad 781 Brar 8 ?
(A) RCOOH + SOClz— (B) RCOOH + PCls —
(C*) RCOCH + Cl—> (D) RCOOH + PClzs —

Sol. RCOOH + SOClz——> RCOCI + SOz+ HCI
RCOOH + PCls—> RCOCI + POCIlz+ HCI
RCOOH + PCls——> RCOCI + HsPOs

D-4. Predict the major product in the following reaction:

59 JAfAfhar H§ &7 I 9aqrsil ¢

CoHsCH2C02CHs — C'jsMgBr (excess)
T o, lCH3
(A) Ph—CHz—ﬁ—CHa (B*) C4H;— CH, - <|: - CH, (C) Ph—|C—CH2—CH3 (D) ph_(l;_CH3
© OH OH L
CH,

|
1. CH,MgBr (excess) CH,—CH, - ? — CH,

e OH
(Major product)
t-alcohol

Sol. CsHsCH2CO2CH3s
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PART - lll : MATCH THE COLUMN

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

2.3

Ans

Bl Exercise-2

Match List | (Reaction) with List Il (Product) and select the correct answer using the code given below
the lists :

@ | (Al B g 1 (SrR) | gaferd BIfig don gieri & e A T Pre BT YA IR FE

IR g
List-I List-ll
- -1l
(P) | CHsCOCHs + CHsMgBr —*°» (1) | CHs—CH>—CH>—OH
CH.,-C—CH,+ NaBH, — &+ CH.-CH-CH
(©) o (2) "] ’
O OH
CH,~G-CH,CH,+ CH,MgBr — "0, I
R | T e e (3) | CH:-C-CH,-CH,
© OH
" ¢Hs
CH,-CH,~C— + Li 2
©) H.—CH, cI: OCH,+ LiAIH, —*"*° @ CHa_?_CHB
o}
OH
Codes (®TS) :
P Q R S P Q R S
(A) 2 4 3 1 (B 4 2 3 1
(C) 4 2 1 3 (D) 2 4 1 3
Match the List-I with List-II :
List-I List-II
(A) | 1° (p) Strong nucleophile
(B) | CRSOY (9) | Strong base
(C) | H20 (N Good leaving group
(D) | CH3sCH2Q®° (s) Weak base
-1 BT GE-Il 6 AT B
- -1l
A e (p) | 99 TFHEE
(B) | CRSOY (@ | 99 &R)
(C) | H0 () | 3BT AMHY TR
(D) | CHaCH.0® (s) | it &R

(A)-p,r,s;(B)-1,5;(C)-1,5;(D)-p,q

w Marked questions are recommended for Revision.

= fafted uea SR a7 e B

PART -1: ONLY ONE OPTION CORRECT TYPE

RT- . Bael (b Ge! fAded UBR (ONLY ONE OPTION CORRECT TYPE)

Addition reactions involves

(A) Cleavage of a o-bond and formation of a new s-bond.

(B) Cleavage of two c-bonds and formation of a new n-bond.
(C*) Cleavage of a n-bond and formation of two new c-bonds.
(D) None of these.

/\
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AT rfafar # 8rar g—

(A) TH -39 &I fI@red qan 6 T o-99 &1 i
(B) & -9l &1 fagved qen &b ¥ n-d9 &1 o
(C*) U n-99 &1 fagved qn )1 T o-9e &1 o
(D) 379 W ®IS 7 |

2= Which one of the following has maximum nucleophilicity ?

=1 § 9 B9 waifde e waar g ?

CH,
© (<] (=] | (=]
(A% CH, (B) NH, (C) CH,0 (D) CH3—<|3—O
CH,
Sol.  Nucleophilicity o 1 (inaperiod)
electronegativity
TR o —— (3mact #).
[EEGEAG
CH,—X CH,—CN
In the above reaction rate is fastest, when (X) is :
SuRIe 3rfwfshan daad M, S19 (X) 81T
O (0]
I [
(A) -OH (B) -NH: ©) = -OCHj3 (D*)—O—i—CHg
(@) (0]
Sol. Leaving group ability oc Stability of anion.
SpTaT T g A o VA BT IR |
4. Correct arrangement of the following nucleophiles in the order of their nucleophilic strength is :
1 TiffeEIfRal § S B9 THGHEE qHed & IJIR 98l © ¢
(A) CeHsO~ < CH30~ < CH3COO~ < OH~ (B) CHsCOO™ < CeHsO~ < CH3O~ < OH~
(C) CeHsO~ < CH3COO~ < CH3O~ < OH~ (D*) CH3COO~ < CeHsO~ < OH~ < CH3O~
Sol. As delocalisation of negative charge increases nucleophilicity decreases.
FOMHS AAY H - faRe=iaxvT ggar el 8, el gedl Skl § |
5.x Which of the following reactions is not feasible ?
o= § 9 PN b w2l
(A) PhSOzH + NaHCO3 — (B) Ph—OH + NaNH2 —
(C*) CHz—NH2 + NaOH — (D) Ph—C=CH + NaH —>
6. Give the decreasing order of nucleophilic addition reaction of the following :
(i) HCHO (i) PhCHO (iiif) Chloral (CIs=C-CH=0) (iv) Acetophenone
=1 Al & TfeEE Ao A & forg ged) g8 o) @ %9 R
(i) HCHO (i) PhACHO (iii) ¥R (ClsC-CH=0) (iv) T
(A ii>i>ii>iv (B) iv > ii > i >iii (CHi>iii>ii>iv (D) iii > i>iv >ii
Sol. Reactivity of Neucleophilic addition reaction «« EWG.

Sol. fGEE IS IFIAFHA B X EWG & TR Bt B |

® Reg. & Corp. 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 ADV ORM I- 13
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 )



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

Organic Reaction Mechanisms-I ~ / ﬂ—

7.5 Number of products formed in the following reaction(s) is/are

ﬁﬁaﬁmﬁaﬂﬁmﬁwﬁaﬁm%

KCN/H@
(A1 (B%) 2 ©)3 (D) 4
CHO
8.= H CHS% Products
CH,CH,
Products obtained in the above reaction is-
(A*) Diastereomers (B) Enantiomers
(C) Meso compound (D) Optically pure one product only
H cH, DEN - e
(2) H°
CH,CH,
IURIGT AfAfHAT F Ui IaTg R
(A*) faaReaaaTd) (B) ufafaw wq1
(C) ¥l A (D) ®ad Udh YHIRIG Afthd SR
CN CN
CHO
Sol. H UHs . D +
(i) H H CH, H—F——CH,
CH,CH,
CH,OH CH,OH
CR-V Consider reduction of 2-butanone.
NaBD,
A
NaBD, H.0
B T 2-butanone — A, B and C are respectively.
NaBH,
D,0 c
(|>H (I)D c|)D
(A) CHa(IL‘HCHZCHzin all cases (B*)CHS(IZCHZCHB, CH,CCH,CH, , CH,CCH.CH,
| |
OH D D H
(I)H (I)H OH oD
(C) CH,CCH,CH,in all case (D) CH,CCH,CH,, CH,CCH,CH,, CH,CCH,CH,
| | | |
D D H H
2-qCAM & AU=IT H
NaBD,
—> A
NaBD, H.0
B<— 2-FRA — A, B TeI C 99T & |
NaBH,
D,O
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/\g

OH (l)D oD

. I I
(A) a9 aRRerfoat # CHS?HCHZCHS (B*) CH,CCH,CH,, CH,CCH,CH,, CH,CCH,CH,
I I I

OH D D H
(I)H (I)H OH oD
(C) &+ uRRerfeal § CH,CCH,CH, (D) CH,CCH,CH,, CH,CCH,CH,, CH,CCH,CH,
| | | |
D D H H
(l)H (l)D (|)D
Sol. A= CH3—(|:—CH2—CH3; B= CH3—(|:—CH2—CH3; C= CH3—(|3—CH2CH3
D D H
10.=  Which of the following is correct order of esterification of following acids with CHsOH :
=1 3Tl BT CH3OH §RT TRIaRUl &1 |el A 81T |
HCOOH, CHs COOH , CH3— CH2—- COOH , CH, - (|3H — COOH
CH,
| Il 1 v
A)I=1l=ll=IV B 1> 11> 11> IV ©I<l<ll<IV (D) 1>Vl
1
Sol.  Rate of esterification . TP P R oc ——————
* Steric crowding * =g qrer
11.= Esterification of the acid (P) with the alcohol (Q) will gives.
CH,
(P) H COOH ] Q) : CH3—|CH—Ph
D OH
(R- configuration) (€3]
(A) only one enantiomer (B*) a mixture of diastereomer
(C) a mixture of enantiomer (D) only one fraction on fractional distillation
A (P) &1 Yedhiaidl (Q) & AT VRIHRU el UR YT BT |
CH,
P) H COOH Q) : CHs—?H—Ph
D OH
(R— fa=ama) @)
(A) Rrw e gfafes wu gaEagd (B*) faaRm wu wHaafaat &1 v fAsor
(C) ufafems wu waafast &1 ga st (D) THTSN 3IRTAH R UR YT U TSl
CH, H CH, H
Sol. H—~7COOH + HO I CH, H I ﬁ—o I CH, |Diastereomers (faafR\ HHTadT)
D Ph D O Ph
CH, CH, CH, TH3 N
H—’—COOH +HO I H H I ﬁ—o | H
D Ph D © Ph
®
JA\Resonance
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Organic Reaction Mechanisms-I ~ / ﬂ—
)

© (1) excess PhMgBr
(2) HO

OPh HO pp OPh

Ph
OPh
®) \i) () é ol "

OMgBr OH

Ph
PhMgB H,0 Ph
6 PhMgBr @OMgBr gBr éMgBr 5 o

12.x»

X, Xis®

PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

HART - 11 : Yol Qa %—tgﬂﬁﬂi HIF YPIR (SINGLE AND DOUBLE VALUE INTEGER TYPE)

1. How many reactions given below are examples of elimination reactions?

o= 9 9 fopa siftfspand o sififehar o1 Serev @ -
(I) CHs—~CH=CH, —™° 5 CH, —ClH— CH,

OH
(I) CHs—CH>—Br —™_, CH3;—CH.—OH
() CH, — CH- CH, —2%X" 5 CHs-CH=CH:
I
Br
T

(1v) CH; CH—CH—CH LH/A_)CH3 C=CH-CH,

CH CI

Br

/H
Con. H,SO,

VI
(VI) CH; (IZCH —CH, n / \

OH

Con.HCI +Anhydrous ZnCl,
(VII) Ph—CHZ—?H—CH3 >Ph-CH-CH,—~CH,
Cl
CH, CH,
HI

(vin H I OH >H I

C.H; C.H;

Ans. 4 (lll, IV, V, VI)
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2.%

Ans.

Sol.

Sol.

Ans
Sol.

43

AnNs.

Sol.

5»

Ans.

Among the following X is the number of electrophiles and Y is the number of nucleophiles. Report your

answer as .

o & X golagiaRigral @\ den Y ANGEE Bl A 8| 0 SwR [ x [ v | P wu H AR |
(i) CHS (ii) 1© iy NO2 (iv) C(ﬁs

(v) NH, (vi) Br® (vii) al (viii) H*

(ix) AICI3 (x) CH3OH (xi) CH, - 8 =0 (xii) BH3

75

Nucleophiles : (i), (iv), (v), (vii), (X)

Electrophiles : (i) , (iii), (vi), (viii), (ix), (xi), (xii)

AfAE=E : (i), (iv), (v), (Vi) (X)

garagRTal (i), (i), (vi), (viii), (ix), (xi), (xii)

Which is the strongest nucleophilic site in the following species ?

o e & P yad e I 8 7

O O

lo

O
4
The electron pair at position (4) is not delocalised other are delocalised, hence position 4 is strongest
nucleophile.

Rerfdr (4) R g I fReriga 78 @ Safe o= fazenfyaa 2| safon Rafd (4) yea e 21

An alcohol (A), 0.22 g of this alcohol librates 56 ml of CH4 at STP on reaction with CHsMgBr. Write the
molecular weight of alcohol which satisfy these conditions.

U&H Yedhieid (A) a1 0.22 I CHsMgBr d STP @R a1 @xa 56 ml CHs Jad &xal 2 | 41 2 &1
URT H+1 dTel Yodblalel Pl AV qamail |

88 gm.

ROH + CHsMgX — CH4 + ROMgX

Let molecular mass of alochol is M

56 _ 0.22
22400 M
M = 22400 x 0.22 =88 gm
56
AT TehIgd & AR M 2 |
56 _ 0.22
22400 M
M = 22400 x 0.22 - 88 gm
56

How many carbonyl compounds will give secondary alcohol with molecular formula CsH120 after
reduction with LiAlH4?

e wrEtfe ARE LiAIHs & §RT e axe IR f3dad Yewrgia (RTa1 v[-a CsHi20 ) <4 & 2
3
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i i i
Sol. (i) C-C-C-C-C (i) C-C-C-C-C (iif) C—(IZ—C—C
C
6. How many compounds out of following will give secondary alcohol on treatment with Grignard reagent ?
/1 9 9 fpam e MR afeds I g a-vM R f5ias Tebieid <7 |
(a) Ph—CO—CHs (b) Ph—CHO (c) HCHO (d) CHsCH2CHO
(e) CHsCHO (f) Ph—-CO-Ph (g) HCOCI (h) CH3COOC:Hs

Ans. 4(b,d, e, g)

7= What is the maximum number of moles of CHsMgCl that can be consumed by one mole of phosgene ?
CHsMgCIl & Hrell @ 1fdaw dwar a1 8 Sl 1 Ald BReid | S1fAfhan &=d g ?
Ans. 3

I T 7 MgCl
Sol.  ChG—clMeMaCl oy &y MemgCl i & e _vevacr, Me—C —Me

e
8.m Find the moleculer weight of a sweet smelling compound which react with LAH to gives only ethanol.

JAfaa e &1 IR S BIY St LAH & |1 fhar &xe e el < & |
Ans. 88

Sol. CHa—C‘,—O—CHZ—CHB —LAM y 2CH3—CH>—OH

Moleculer formula (9[¥F) = C4HsO2
Moleculer weight (3THR) = 88

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

AT -1 : UP T U 9§ AP 931 f[dhed UaR

1. Electrophiles are
(A*) Electron deficent species (B) having atleast one pair of electron
(C) Electron rich species (D*) Electron pair acceptor
(A*) SIS =LA UoITeh (B) H ¥ HH Udh THIdI Soideid JiH IuRed &
(OESEEERER IR (D*) Seiag = g ITel
2. Which of the following is/are ambident nucleophile(s) ?
DITAT IHAGH! AAHETE 8/ ?
(A*) NO2- (B*) CNe (C*) NaHSO3 (D) CI®
Sol. Ambident nucleophiles have more than one site of attack.

Iyl ISR 3MhTU B v T I ifde Rerfy w@ar 2|

KRN The correct order of leaving group ability is/are :
FIShTA- g Il & AW &1 |al HH 2/3

(A%) @—soﬁ? > <§>7cooe (B*) CF.,SO° > CCL,SOY

@ o < 1)
(C)CN>1 (D) NH,> OH
Sol. Leaving group ability oc stability of anion.
Sol.  fISHTET W AT o FRUMFT BT AR
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4 Which of the following reactions yeild benzene ?

I e fapeu @1 gy e aifdfshar & SR doi9 9T 8 @ ¢

(A) PhMgBr + CHs-Br  (B*) PhMgBr + H-0 (C) PhBr + H20 (D*) PhMgBr + CHz—C=CH
Sol.  (B) PhMgBr + H2O —> Ph—H + Mg<(B):_|
(D) PhMgBr + CHs—C=C—-H —> Ph—H + CH3s—C=C—MgBr
5. Which of the following liberate hydrogen gas with NaH.
71§ ¥ @19 NaH & 11 He 19 rsh1iR¥a o= 2 |
(A*) CHs—COOH (B*) CHS_(I?_NHQ (C*) CHs>—C=CH (D*) CH3—CH>—OH
0]

O
6. ¢ —HN_ 5 Product
O

The correct statement about product is
(A*) The product is optical inactive (B) The product is meso compound
(C) The product is mixture of two enantiomer (D*) Products are in two diastereomeric forms

O
o

O
IAE B =Y H FE B B
(A*) TG YIRS IfHT 2 | (B) SIS Al A B |
(C) SR &1 ufafe= FHEadal &1 fAsor 7 | (D*) ST I fqaRa wwraadral &1 s 2 |

O
HO_ ,CN
Sol. —HeN
HO” “CN
O

1. MeMgBr (1eq.)

[A-\ R—ICT‘—OR' — acetone as the sole organic product.

2.H,0°
which is/are correctly matched with R and R’.
(A)Ris —H (8") R'is ~G-CH, (C)R'is -CH-CH, (D*) R is —CHs
CH, CH,
R-C-OR' _1:MeMgBr1ed)  vefetq dsael Scurq Ui &I 2 |
g 2.H,0°
1 % ¥ B9 RAN R' & forg wel gafera @
(AR, -HZI (B*) R, —(|3|—CH3 gl  (C)R, —ICH—CH2 g8l (DY R,-CHsZ|
CH, CH,
n
Sol.  CH-G-O-C=CH, Mb, oy ¢ gy, + HOG=CH, —— CH-C-CH,
2. H0°
CH, o CH, o
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8.

Sol.

10.=

Sol.

2-Phenylbutan-2-ol can be prepared by :

0
(A*) PhMgBr + )J\/# L N
o)

(B*) CHsMgBr +Ph—C—C,H; __ether LN
O

(C*) C2HsMgBr + Ph—C—CH, __eter , W
(D) CH3CH2CH2MgBr + PhCHO —=&her 5 _ W
=1 o 9 b A g1 2-widege-2-3ifd &1 fEior fbar s | 2

O
Q

(A*) PhMgBr + g N (B*) CHsMgBr + Ph—C—CHs &=, W |

(C*) CzHsMgBr + Ph—C—CH,_s=, _ * , (D) CH3CH.CH,MgBr + PhACHO —&— —*

The correct decreasing reactivity order of the given compound(s) towards hydrolysis under identical
condition is/are:

A aRRfEl § A Affrel o Seemees & ufa frarfiear @1 sear gan |8 w9 8/2 -

(A*) CH3COCI > CH3CONH: (B*) CH3COCI > (CH3C0)20

(C) CH3COOCHs > CH3COCI (D*) (CHsCO)20 > CH3CONH:2

Hydrolysis of acid derivatives is Sn2Th reaction and the reactivity of acid derivatives toward Sn2Th is

37 =l BI Ol AUECH Sn2Th WRHIT 8 TN 37 Fea= &1 Sn2Th & ufa fharfiear &1 %4 =1
g

?l o) O o) @)

Il Il L] [l
R—C—X> R—C—0—C—R > R—C—0—R >R—C—NH,

(i)Grignard's reagent (Y) (execess)
(i)Hy0®

X (an ethyl ester) product

The product(s) may be :
OFRIR Sl (v) (@)

X (W m QR_\’) (ii)H;0° ST
SIS & AHdl &/3 Ghd B
CH, C.H. CHMe, CHMe,
(A%) Ph—Cl;—Ph (B*) CH,~C—C,H, (C*) H-C—CHMe, (D) Ph—C—CH,
L 5 1 5

Product must have two identical alkyl groups.
IS H 31 §ARY Yo TE 3G9 B4 o1fey |

/\
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Organic Reaction Mechanisms-I ~ / ﬂ—

PART - IV : COMPREHENSION
-V : W] (COMPREHENSION)

Read the following passage carefully and answer the questions.

1 Sgee" 1 EFYES ufed T YAl B SR SR

Comprehension # 1
Nucleophilic aliphatic substitution reaction is given by those compounds which have electron rich
groups as leaving groups. Less is the basicity of the leaving group, more is its leaving power.

® 0
R—-L+Nu R-Nu+L

0
In the given reaction, L is the leaving group which leaves as nucleophile. Nu is the incoming group
which is always nucleophilic in character. The reaction is nucleophilic substitution reaction which can be
unimolecular or bimolecular reaction.

ITWT # 1
TABETE Telifed gieRemd Affhar 59 Aife g1 & SRl & 4 seiag[ ael W Fseiiia a9e
$wﬁ%ﬁ|ﬁwﬁﬁwﬁaﬁwﬁﬁﬁwgﬁ%mﬁmﬁwwﬁa%ﬁ%|

R - L+Nu ——>R- Nu+L

9 AMWfHAT 4, L Ush p1fia g & Sl fb AWSEiEl & wyu JTshiid sidl 2 | ﬁuwmww\%
2 o & d39 TEEE B 2 | ifafran e el uftrenmus ifwfhar @ S % wars a1 fgee

JfAfshar &1 |dbd 7 |
1. Leaving power of which group is maximum ?
=1 o 9 frae) e g arer waifts 2
0] O
I I | o
W-0-%-CF,  (B)-0-3-CF (©-0-3 CH. (p) -Ci
o @)
Sol. Leaving group in which the negative charge or lone pair of electrons is stabilized, is a good leaving
group.
I8 pTa Tig o781 Bl 8, [STd1 Fodel a1 YHhId! Scoldgid gid WIHad ol |
2. Which one of the following is strong base but poor nucleophile ?
71 # ®F ued aR 2 fg gaa TS EE T |
CH,
[¢) [} < | (<]
(A) CH, (B) HO (C) CH, - <|3H -0 (D*) CH, — c|: -0
CH, CH,
Sol. (CHs)sco® is strong base due to +l effect of three —CHs group but poor Nu® due to steric hinderance.
(CHs3)3CO° T& Uddl &R 8, dF —CHs W8 @ +] U¥Id & PRV Ry ISP ITH 181 & $RI gaa

AHEE B |
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Comprehension # 2

Observe the following experiment

A sweet
] smelling liquid (Q)

An alkyl halide (P)
ethereal solution

0 ™ (In

DT # 2
for T 9 &1 9eTor HIRT |

3= If the reactant ‘P’ is ethyl chloride then the main product R can be

e ffpHS ‘P’ U FARIgS © o & Scdi] R 81 9ol © |

CH,
(A) CH, - ¢ _CH, (B) CHsCHz — O — CH2CHs
OH
CH,CH, CH,
(C*)CH, ~ € — CH, ~ CH, (D) CH.CH, — G — CH,
OH OH

H, — CH,
R

C
_C_O-R H |
R-C-0-R \;O>CH3—CH2—?

O

Sol.  CHsCHCl—M9, CHsCHaMgC _
ether
H
4 If the liquid Q is H— C — OC,Hg then the product R can be (P can be any other halide)
|

Ife TRA Q, H-C—OC,Hg &, T IUIE R Bl FHAT & (P IS 31T 2SS 81 WHhal B)
|

o
¢H. H GaHs
(A%) CH,~CH—CH, (B) CH,—C-CH, (C) H-C—CH, (D) CH,— G- CH,
OH OH OH OH
R
Sol.  H-C — OCsHs—"MgX H,0

|
H - C — R (2° Alcohol)
(”) excess |
OH
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Organic Reaction Mechanisms-I ~ /
CH,

5 IfRis @ (|3 — CH, then P and Q can be respectively.

OH
CH,

|
a%R,@Cl—CHs%aﬁ P i Q e B wH B -

(B*) CHz — Cl, @ ﬁ — OCH,

OH

(A) @ Cl, CHs —cl“T — OC2zHs
o}
(C) CHz — C|H — CHs, @— (|“|, @
Cl 0

(1) ether
—
(2) HO

Sol. CH,MgCl+ Ph —(l‘T— OCHs
excess

Comprehension # 3

©(0)—0-§-

0
G
Ph—C-CH,
OH

H,, CHsCl

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 reactions, type of reactions and lab test for reactants respectively.
Column-1 Column-2 Column-3
()] CHs—?H—CHz—CHz—ﬁ—OH
OH (i) Acid base reaction (P) 2,4-DNP test
(D) — Ph-MgBr (i)) Nucleophilic addition reaction (Q) Carbylamine test
Ox /CH3
1 (iif) Nucleophilic substitution reaction | (R) Lucas test
(1) —
(IV) CHa—CH2—NH, —CHaMaBr (iv) Fischer esterification (S) Neutral FeClstest

ITDT # 3

T & T g B < Dicwl H SUAS YA BT SUGHRT &1 9 FHA HX UHI Q.6, Q.7 IR Q.8 P TN

QY |

Pierd-1, 2 gt 3 rfafshan, ifAfhar & grR Td S grafiie geor fod . 2|

BHied-1

Hied-2

Hicd-3

() CHs—?H—CHz—CHz—ﬁ—OH SN

(i) 31 &R arfafehan

(P) 2,4-DNP ©Rlero

Ph— MgBr

(OEUEEESE R CRCIGIE D

(Q) BIfTTHIA Treror
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Organic Reaction Mechanisms-I ~ / ﬂ—

O\C/CH3
NeED (iii) THHEE gfoRemu= ifdfshar | (R) oI qRIefo]
(l”) H—OA)
(IV) CHa—CHz—NH, —CHMasr (iv) fheR TR0 (S) SSRIF FeCls udiefour
6. For the synthesis of hydrocarbon, the only correct combination is :
BESIPIET & A0 & fy S agw e 98l © ¢
(A) () () (R) (B) (1) (i) (P) (C) (V) () (Q) (D) (1) (ii)) (S)

Sol.  CHs—CHp—NH, — M98 CH3 CH,—NHMgBr + CHa
It is acid base reaction and CHas is hydrocarbon.
Carbylamine test is given by reactant.

7. The only correct combination that gives two different stereocisomeric products is :

] =1 a9 |HEgd) Swe & foly S AgET 9El ©
(A) (I () (S) (B) (1) (iii) (P)O (C) (V) (i) (Q) (D% () (v) (R)

Sol. CH3_CI:H—CH2—CH2—IC|3—OH He (:o
OH o) "NCH,

Fisher esterification Two stereoisomeric product

(PR Tt (@ FHferaaaad STR)

8. The only correct combination in which the reaction product gives iodoform test.

=1 3 9 59 98 9g7 § SR ARISIBE U I B |
(A) () (i) (R) (B*) g'l_l') (i) (P) ©) (1) () (s) (D) (V) () (Q)

O _CHs |
N~ CH3s—C-D

C
Sol. © % _ L NaOH ) 5doform test positive
2

Nucleophilic addition reaction

(FAFAHEE ANTHE 3rfHfehan)

Bl Exercise-3
PART - | : JEE (ADVANCED) / IT-JEE PROBLEMS (PREVIOUS YEARS)
AT - | : JEE (ADVANCED) / IIT-JEE (UBat aul) & o

* Marked questions may have more than one correct option.

* ffegd Ue9 o I e 98 AP I U= 2

1. A biologically active compound, Bombykol (C16Hs00) is obtained from a natural source. The structure of
the compound is determined by the following reactions.
(i) On hydrogenation, Bombykol gives a compound (A), Ci6H340, which reacts with acetic anhydride to
give an ester.
(i) Bombykol also reacts with acetic anhydride to give another ester (B), which on oxidative ozonolysis
(O3 /H202) gives a mixture of butanoic acid, oxalic acid and 10-acetoxy decanoic acid.
Determine the number of double bonds in bombykol. Write the structures of compound A and B. How
many geometrical isomers are possible for Bombykol ? [IT-JEE-2002(Main), 5/150]
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Ans.

Sol.

Sol.

TE Sawfhd Qe difiate (CieH00) Tahfded S | U< 8ial & | =1 sifafshan g1 saa! = smd
P ST B

(i) FESISHIBHRY B W, Irdicd Uh G  (A) CieH340 AT B, Sl THIfcd Tessiss 9 fhar axa
TR T B |

(ii) IFpiar TAfReH TaeRSse o fFa o o TRex (B) <ar B, o & sffifiga sho+it veaes w
A AR, ATRIfId el 3R 10-VRISIRN SHAIgH 37 &1 Ao a1 2| dffidia 7 fgawe @
F=T UgA | AR B A% @1 Axa1 &1 © | dFeid & ol SIIAfa GAEgd) & | @1 el |

[IIT-JEE-2002(Main), 5/150]

Structure of Bombykol is CH3—CH>—CH2—CH=CH-CH=CH(CH2)sCH20OH
i B WA CHz—CHo—CHo—CH=CH—CH=CH(CH2)sCH20OH % |
Ozonolysis of acetate ester of Bombykol gives.
CH3—-CH>—-CH>—COOH + HOOC—-COOH + HOOC—-CH2)s.CH20COCHs
Thus acetate ester of Bombykol is
CHs—CH2—CH2—CH=CH-CH=CH.(CH2)s—COCOCHj3
So the structure of Bombykol is
CH3—CH2—-CH2>—CH=CH-CH=CH(CH2)sCH20OH
This Bombykol on hydrogenation to give compound ‘A’ (C16Hz40)
CH3-CH2—CH2—CH2—CH2—CH2—CH2(CH2)sCH20H
This compound on reaction with acetic anhydride to give an ester
CH3—CH2—-CH2—CH=CH—-CH=CH(CH2)sCH20OH
{ (CH3C0)20(~CH3sCOOH)
CHs—CH2—CH2—CH=CH-CH=CH(CH3)sCH20COCH?3
Four geometrical isomers are possible in Bombykol because it has two C = C bonds, which exhibit the
property of geometrical isomers.
So no. of geometrical isomers = 2" = 22 = 4 which are cis-cis, cis-trans, trans-trans and trans-cis.
Pl & YRICT TR &1 JifaiIgd SSiHl Uge dR- WR cAlgd Ik, Sfdiferd Ik 3R 10-
YRISTRT SHED 7 BT HT0T Ut BNl 2 |
CH3—-CH2—CH2>—COOH + HOOC—-COOH + HOOC-CH2)s.CH20COCHs3
Ifidpia B Vice U B |
CH3—CH2—CH2>—CH=CH-CH=CH.(CH2)s—COCOCH:3
gafery difidle & ARET § |
CH3—CH2—CH2—CH=CH-CH=CH(CH2)sCH20H
qi Tl BT BTSISTHIBRY B R AIH ‘A’ (C16H340) T B |
CH3—CH2—CH>—CH2>—CH2—CH2—CH2(CHz2)sCH20OH
ANfe WAfed TTerseEs 9 bl oxd WX IdT 2|
CH3—CH2-CH2>—CH=CH-CH=CH(CH2)sCH20OH
 (CH3C0)20(-~CH3sCOOH)
CH3z—CH2—CH>—CH=CH-CH=CH(CH2)sCH20COCH?3
I ldplad & IR AT FHEId 399 8, H®ife 399 &1 C=C ¥, I SOifafy woaad) ysfdid &=ad 8
(nN)=2%8|
gafe SafAfy Gaaad &) 9= =20 =22 =4 & & -, Re—gie, eia—R 8k gia—aig 2|

CH_MgBr

Ethylester ———2—— P. The product P will be [JEE-2003, 3/84]
excess

CH3MgBr o [ /4]
U e ——— 3~ P, IW@IE PE: JEE-2003, 3/84
TS
H,C CH, H,C C,H; HsC, C,Hs H:C, C,H;
o X o X e X e X
H,C H:C, OH H:C, OH H,C; OH

OH

/\
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Organic Reaction Mechanisms-I ~ / ﬂ—

(|:H3 (|:H3 ?Ha
Sol. CHS—ﬁ—o—CHZCHB%CHB—?—OEt%CHrcl;—CHaLO*_) CH,—-C - CH,
I
OMgBr OMgBr OH
3. The order or reactivity of phenyl magnesium bromide with the following compounds is :
[JEE-2004, 3/84]
i P i
CH, CH, CH, H Ph  Ph
I II I
(A) (n > i > (1 (B) () > (1 > (1)
(CH Iy > ) > () (D) all react with the same rate
o1 Al & e FIRrW smge | srfifhar 31 frarsfierar &1 %9 21 [JEE-2004, 3/84]
(A) (1) > (1) > (1) (B) (1) > (1) > (1)
(C* (1) > (1) > (1) (D) Il ¥ &% | a1 Rd B |
Sol. < <
Ph Ph CH, CH, CH, H
I I il
4, Phenyl magnesium bromide reacting with t-Butyl alcohol gives [JEE-2005, 3/60]
Bfe TR 9SS t-gfed Tomiela 9 fhar wR @ B | [JEE-2005, 3/60]
CH, CH,
(A) Ph— OH (B¥) Ph—H (C)Ph—O-C-CH, (D) Ph—-C-CH,
N AN
CH, CH,
(|3H3 (|3H3
Sol.  Ph—MgBr+ CHS_(I)_OH—> Ph—H+ CHa_cl:—OMgBr
CH, CH,

5. Match the compounds/ions in Column | with their properties/reactions in Column Il. [JEE 2007, 8/162]
Column-I Column-ll

(A) | CeHsCHO (p) | gives precipitate with 2,4 dinitrophenylhydrazine.
(B) | CHsC=CH | (q) | gives precipitate with AGNOs3.

(C) | CN- (n is a nucleophile.
(D) | I- (s) | isinvolved in cyanohydrin formation.
-1 & ARSI DI WEHE-11 & oI/ AfAfhatell 9 FAferd I | [JEE 2007, 8/162]
- -1
(A) | CsHsCHO (p) | 2,4 SEAESIBARISSONT & AT GEY T B |
(B) | CHsC=CH (q) | AgNO3 |1 37d8Y T B |
(C) | CN- (n | v& Tf® =8 g,
(D) | I (s) | araeEsfen & fmtor § oW o 2|
Ans.  (A)—(p,a,s);(B)—(a);(C)-(a,r,s);(D)-(a,r)
Sol. (p) 2, 4-DNP (2, 4-dinitrophenyl hydrazine) is used to distirguish carbonyl compounds as it gives solid

orange precipitate of 2,4-dinitrophenyl hydrazone.
(q) Tollen’s reagent (ammonical silver nitrate solution) gives white precipitate with alkyne and silver
mirror test with aldehyde.

o)

(r) (i) CN will gives AgCN with AgNOz (i) is nucleophile (iii) forms cyanohydrin
O

(s) (i) T will give AgI with AgNOs (ii) is nuclophile
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BA. () 2, 4-DNP (2, 4-STSARCIBIT ETSSIoN) BT SUANT BEi~d s & wieor § fhar Srar @ wife I8
2,4-SEASSIB e ESQISIE BT 31 ARl 198y Iam 7 |

(q) SreeiEmH® ((MIeRd Ricar AEge fIem) Uedhisd & |IY 9e 98y dl Ufesgigs & Wi Ioid

YT AT B |
o) e)
(r) (i) CN 3ma= AgNOz & &1 AgCN <@t 81 (i) e =18 2| (iii) I |ra-resfeT amEr 8|
(s) (i) 3T AgNOs & A1 Agl <l B | (ii) 6 F=E B |
6. In the reaction shown below, the major product(s) formed is/are
ﬁﬁﬂ%n%m afafshan &1 (@) Je S B @) - [JEE(Adv.) 2014, 3/120]
aceug:r:l;lydnde product(s)
2
SRifes TTEIESRS | e
NH2 CH,Cl,
O
H
N\n/CH3 NH,
° H
(A¥) NH, + CH3sCOOH (B) . CH, + CHsCOOH

O
@ 0
NH,CH.COO

(@]
H
N\n/CH3
© H
H
© N\n/CHs pucs ©) N\n/CH3
0] O O (@]
O (@)
NH
P *\r 0

(NH2
O
since —CH2—NH: is more basic.
The resulting amide will fail to react further. Had it been possible, imied formation would have occured
at both the sites.

X

NH also results.
()
@)

o)
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NH,

A0 YT
(NHZ (NHQ +

Fifh —CH2—NH2 31fd® &R B |
gRom THTSS ST fhar &l BRI | VT ATy G99 B Uial B fh S Id8! R SHIsS &1 A g 2 |

KX

e gRumaawy g BaT B |

Y

OH

PART - 1l : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

I - 11 : JEE (MAIN) / AIEEE (ﬁmﬁ ENT) P U

JEE(MAIN) OFFLINE PROBLEMS

Sol.

Sol.

Sol.

Acetyl bromide reacts with excess of CHaMgl followed by treatment with a saturated solution of NH4CI
gives [AIEEE-2004, 3/225]
(1) Acetone (2) Acetamide (3*) 2-Methyl-2-propanol (4) Acetyl iodide
THIfcd arSS @ CHsMgl & 3Mfde & o &=+ T deawar NH4Cl & g« faees | b e w®
1 B [AIEEE-2004, 3/225]
1) Tfie= (2) TheTES (3) 2-#fre-2-uru=Te (4) TAfed smasgS

(|:H3 (|3H3 ?H3
CH, ~ & ~Br + CHaMgl —— CH,— C —Br —CHMal | CHs—ﬁ)—CHBLAlCI) CH,~ ¢~ CH,
0] OMgl OMgl OH

2-Methyl-2-propanol

Rate of the reaction is fastest when Z is : [AIEEE-2004, 3/225]
fAfshar & <X Mg 8Fft, o9 2R - [AIEEE-2004, 3/225]

/° 7°
R—C_ + NG —> R—C_ z°
Z Nu
a» cl (2) OCOCHzs (3) OCzHs (4) NH2
Among the given option CI- is the best leaving group hence the rate of reaction will be fastest in case of
RCOCI.

& T fAFal 4 Cl e w99 31 Mwid @98 & 3d: RCOCI f& Refa 4 aifafran @1 &= daaw
B |

On mixing ethyl acetate with agueous sodium chloride, the composition of the resultant solution is :
STl AIfSTH FeRIgs & A1 U TRiice e wR, gRumd faeras &1 |78 8 ([AIEEE-2004, 3/225]
(1*) CH:COOC:2Hs + NaCl (2) CHsClI + C2HsCOONa

(3) CHsCOCI + C2HsOH + NaOH (4) CH3COONa + C2HsOH

No reaction occurs on mixing NaCl and ethyl acetate.

NaCl T2 vfore geiice &1 e w 315 sifafshan 781 &1l & |

/\
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4,

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

The decreasing order of the ratio of HCN addition to compounds Ato D is [AIEEE-2006, 3/165]
A6 A — D IR HCN &T AT & AU BT gl hH B | [AIEEE-2006, 3/165]
(a) HCHO (b) CHsCOCHs (c) PhCOCHs (d) PhCOPHh
(1)d>b>c>a (2)d>c>b>a (3)c>d>b>a 4 a>b>c>d

As increase steric hinderance around carbonyl group then rate of nucleophilic addition reaction
decreases.

S-2 B W W Bfem aen gedt ol 8, e armes Afifhar # &% 9 8 O 2

Phenyl magnesium bromide reacts with methanol to give - [AIEEE-2006, 3/165]

(1) a mixture of anisole and Mg(OH)Br (2*) a mixture of benzene and Mg(OMe)Br

(3) a mixture of toluene and Mg(OMe)Br (4) a mixture of phenol and Mg(Me)Br

B TR g @ A9 9 AT gRT 99ar ® ¢ [AIEEE-2006, 3/165]

(1) Ufe=Ata @@ Mg(OH)Br &1 fastor (2%) 9519 @21 Mg(OMe)Br &1 fastor

(3) Sfegg @2 Mg(OMe)Br @1 ffstor (4) f=itar a2 Mg(Me)Br &1 fasror

CH3:OH + CsHsMgBr —  CeHs +  Mg(OCHs) Br

methanol phenylmagnesium benzene

bromide

CHsOH + CeHsMgBr —  CeHs +  Mg(OCHs) Br

AT B HEIRRE 1SS ERvIE|

The treatment of CHsMgX with CHzC=C-H produces [AIEEE-2008, 3/105]

CHsMgX @1 fsham CH3C=C—H ¥ &R TR 9T 2 | [AIEEE-2008, 3/105]
o
I

(1) CHsC=C—CHs (2) CH,~C=C-CH, (3*) CH4 (4) CH3s—CH=CH>

CHsMgX+CHs—C=CH —— CH4+ CH3 - C =C - MgX

A liquid was mixed with ethanol and a drop of concentrated H2SO4 was added. A compound with a

fruity smell was formed. The liquid was : [AIEEE-2009, 4/144]
TS &d Ul &1 (A & A1 50 SRE $ UvEn] S US g8 9is HoSOs 3 STell Y | Udh Gt
A IS & wU H UK g1 | 98 w9 yaref of : [AIEEE-2009, 4/144]
(1) HCHO (2) CH3COCHs (3*) CH3COOH (4) CHsOH

CHsCOOH + CHsOH —%9%¢ 5 CH3COOC:Hs + H.0
Ester (Fruity smell) T&X (Bl B 7))

Sodium ethoxide has reacted with ethanoyl chloride. The compound that is produced in the above

reaction is : [AIEEE-2011, 4/120]
(1) Diethyl ether (2) 2-Butanone (3) Ethyl chloride (4*) Ethyl ethanoate
AFETH CATRATSS B! WA FARISS & A1 IAAHAT B T8 | SURIGT IMAfhar § yrg A ® -
(1) STSTRe g (2) 2-=geA (ORREESINES (4*) Tl gHIe
-0 CH,O™ 20 B

CH,—C  ——> CH,—C + Cl

C N0 —C,H,

Ethylethanoate

A compound with molecular mass 180 is acylated with CHsCOCI to get a compound with molecular
mass 390. The number of amino groups present per molecule of the former compound is :
afogd gaE 180 dTdl U AfTd &1 Wid CH3COCI & |1 VHIefidrol fhar rar 8 d g 390 &
|1 THh ARE YT BT 2 | Us arel AfE B e 379 § THFT JU B G B

[JEE(Main) 2013, 4/120]
(12 (295 (3)4 (4)6

/\
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Il
Sol. By reaction with one mole of CH,—C—CI with one —NH2 group the molecular mass increases with 42

unit. Since the mass increases by (390 — 180) = 210 hence the number of —NH2 groups is 5.
O

R—-NH,+CH,- C-Cl—— R-NH-C-CH,

(=HCI)

O
Il
gd. U Ard CH,~C-Cl a1 fifehar -NH2 98 & 91 8IF R AR H 42 $Hh1s A JfG Bl © | Sididh SeA=
(390 — 180) = 210 | ¥ V&1 & | 37 — NH2 Al &I Hw& 5 8rft |

@) 0]

I
R-NH,+CH,-C-Cl——>R-NH-C-CH,

(-HCI)

JEE(MAIN) ONLINE PROBLEMS

1. The major product expected from the following reaction is: [JEE(Main) 2017 Online (08-04-17), 4/120]
=1 rfdfhan &1 U eruferd & SIS ® ¢ [JEE(Main) 2017 Online (08-04-17), 4/120]
CH20HO

HO.C
HCI(g)/CCl,
O o)
HOZC o) NH
(2%) ?
OH

CHZOHo 0
HOzC HO,C 0]
(4)
Cl
CH20HQO 0O o
HO2C O
Sol \d‘\ HCI@)CCl, NH;
OH

2. The major product obtained in the following reaction is : [JEE(Main) 2019 Online (09-01-19), 4/120]

OH

(CHsCO)20/Pyridine (1 eqv.)

NH2z room temperature

o1 arfforan 3 o B9 aTel = SR [JEE(Main) 2019 Online (09-01-19), 4/120]
OH
(CH3CO):0/f01f$ (1 eqv.)
NH: PR P qT R
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Organic Reaction Mechanisms-I ~ /

OCOCH3 COCHs
OH
1) 2
NH2 NH2
OH
AN
3 NHCOCH:s ) NHCOCH:s
OH OH
(CH3CO)20/Pyridine (1 eqv.)
Sol. >
© NH2 room temperature NHCOCHs

= F\I.Hz > §H is order of Nucleophilicity.

MBI 61 F9 NHp > OH B
3. The decreasing order of ease of alkaline hydrolysis for the following esters is

1 TRl @ fog g e STuEes @& I | BIM &1 Hedl % g,

Q_COOCZHS Cl—@- COOC2Hs

@ n
OzN—Q—COO(Zsz CH30—©—COOC2H5
(111) (1v)
[JEE(Main) 2019 Online (10-01-19), 4/120]

@u=>n>v=>l @) n=>1m=>1>1v @) IV=>1>11>1 @m=>n>1>Iv
Sol. Electron withdrawing group increases rate of reaction and Electron releasing group decreases rate of

reaction

golagid UTEl g SAMNhAT & & Pl 91T © IR SoIdgi ST TG AHHAT Bl & B HH BT & |
4, Which of the following compounds reacts with ethyl magnesium bromide and also decolourizes bromine

water solution :

[JEE(Main) 2019 Online (11-01-19), 4/120]

frfoRad § @ di9—a1 Afe e §ffag Saegs I FfRfhar sxar 8 don e S & TEE i

T R [JEE(Main) 2019 Online (11-01-19), 4/120]
CN O
CH2—CQO2CHs
1) 2
OH OCHs3
CH
N\
(3% 4 CH:

Educating for better tomorrow
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OH
5. CHsCHz—(li—CHa cannot be prepared by : [JEE(Main) 2019 Online (12-01-19), 4/120]
Ph
?H
CH3CH2—(|:—CH31%11:r 4 ¥ f5ad gR1 T8l 9911 S 9ol 87
Ph
[JEE(Main) 2019 Online (12-01-19), 4/120]
(1*) HCHO + PhCH(CHs)CH2Mg (2) PhCOCH2CHs + CHsMgX
(3) PhCOCH3 + CH3CHsMgX (4) CH3CH2COCHs + PhMgX

Sol. HCHO with GR always gives 1° alcohol.
GR wrifeeelse & A1 gAY 1° Yohlgd <l 2 |

6. The increasing order of the reactivity of the following with LiAlH4 is:
f=iferRad &1 LiAIH. & |11 ifafshameiierar &1 ded1 9 & -
[JEE(Main) 2019 Online (12-01-19), 4/120]

O (0]
A B
® C2H5)I\NH2 & Csz)I\OCHa
(0] 0] (0]
C D
© CZHF,)I\CI R csz)l\o)l\csz
(1) (A)<(B)<(C) < (D) (2*) (A) < (B) < (D) < (C)
3 O(B) <(A)<(D)<(C) (4) (B) <(A)<(C) < (D)
l
Sol. —C—NH: will do acid base reaction with Grignard reagent.
0O
Il
—C—NH: 9z e aifieds & |1 orFd &R 3ifafhar & |
0 0 Q
[ I

o)
[ C—OEt

C C
Lo pyteten oy
(Snac)

. N
Rate is dependent on 6+ on carbon of /C:O group.

aﬁ%ma%a>@ow$aaé¢rwa+wﬁﬁ?aﬂﬁ’l%|

7. The aldehydes which will not form Grignard product with the equivalent Grignard reagents are:
TP g TS aiffhar & e ARAre S 81 < arel Ufeseiss © ¢
[JEE(Main) 2019 Online (12-01-19), 4/120]

CHO CHO CHO CHO
HO,C HsCO HOH,C

(1) (B), (D) (2) B), (C) (3) (C), (D) (4) (B), (C), (D)
Sol. B and D gives acid-base reaction with Grignard reagent.

B dem D I e © |1 3% &R AfAfhar <ar 2 |
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