Organic Reaction Mechanisms-Il _~

Bl Exercise-1

N
J

™ Marked questions are recommended for Revision.

= fifed we Sevm aFg uwE 2

PART -1 : SUBJECTIVE QUESTIONS

T - | : fI9ATHS Y99 (SUBJECTIVE QUESTIONS)

Section (A) : Electrophilic substitution reaction of Aromatic compounds
Ggug (A) : WHfed D P A8 Tfreema= ifAfshan
A-1.= Normally, benzene gives electrophilic substitution reaction rather than electrophilic addition reaction

although it has double bonds. Explain why?
doi9 ¥ fgag 89 @ 91 |l I8 AU Soldeieel TG AfAThar @1 31Uel Soldeiaeial Ui

sfaferar <<t 8 | wHsmsY ?

Sol. Benzene has resonance stabilization due to delocalisation of m-electrons and during electrophilic
addition reactions, it loses its aromaticity. In electrophilic substitution reaction aromaticity is retained.
IS # n-gelagAl @ fIRIMIARel & HRU IAFAS ARG BN © | Solde Fal AT Affhan &
AR I=519 WRHACHAl BT T HR <dl 8 | Soidg= el yfaRemus sififhan § wAfewar g+ &l g |

A.2 Which of the following Benzene rings contain deactivating groups ?

1 A DIl I g § [AAhave™) 9 Sl gl © 7

1l
O-C—CH,

Ph
(@) @ (b) @ (©) @ (d) @

NO,

Br

NH, CHF,

CH,

CCl,

©) @ (0 @ @ @ Q) @

Sol. c,e0,h

A-3. Which of the following Benzene rings contain o—p directing groups ?

71 H & PIRA Il 9o | o—p <l ¥ e1 gor B ?

Cl

CN

(e) ()
Ans. a,b,c, f h

A-4.x. Arrange the following in decreasing order of their reactivity with an electrophile.

OH OC,H,

NHCOCH, CHO

(9 (h)

NO,

CHCl,

=1 AT 31 s@ selasE V8l & ufd farefiear & ged gy #9 9 @aRed S |

(b)

(0 (1 (1)
o |Q0C ©
@NMe, ONa F

© |©
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Organic Reaction Mechanisms-Il _~

OMe OMe OMe
© @
OMe NH, NO,
2 |
@ Y N
H

© (1) > () > (I

(d) (> (1) > (1)

Why following organic chlorides will not give a Friedel-Craft alkylation product when heated with

71 PP FARTSS B Il g AICI & A1 T & R hed Hde Tehelldrolr AfAfshar &l <,

Ans. (a) (1) > (1) > (1) (o) (I > (1) > (1)
A-5.m

benzene and AICIz ?

a7 ?

CH> = CHCI, @—CI
Ans.

bond character between C—Cl bond is developed.

In vinyl chloride and chloro benzene lone pair on Cl atom takes part in conjugation. So, partial double

sl FARISS @ FARIGIE 3 Cl URAY] 1R IURT il 77 AITF H 9 oidl 8 | 39y C-Cl 97
S Hey iR fgave fficierr Scu=1 8 el 8 |

Section (B) : Free radical substitution & Free radical addition reaction

@ug (B) : Y& YD URIRATGT 9 Jodl Goid ANTIHAD Afshal

AYT B FARMIGIO & QIR I & 907 Bl 9a18y |

Homolytic Fission

2cl

+Cl—> CH, +HCl

Y .
CH,+ Cl—Cl — CHs—Cl + Cl

éHg + éHs—) CH3 - CH3

CH, + Cl— CHs — Cl

Homolytic Fission 2 cl

CHa=H + &1 — CH, + HCl

Y .
CH,;+Cl-Cl—s cHs; -l + CI

Hs—) CH3 - CH3

CH, + Cl— CHs—Cl

B-1.
Sol.
1\
itiati I<Cl
Initiation C \g
Propagation CHs;—H
Termination
Cl+&l—>Cl-Cl
Sol.
Y\
SIEEa] Cl-ClI
\A
ORI/ TR
EICE| CH, +C
Cl + &l— CI-Cl
B-2.

o AT &AM FARFIBRO $ I IS I8 |

(@) Q

@Y

Give the major product of monobromination of following compounds.

How do you account for formation of ethane during chlorination of methane ?

AT B FARMIGI T Jaa qord Affpar & fod e foranfafd et 2

Chlorination of methane is a free radical reaction which occurs by the following mechanism

o)
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Organic Reaction Mechanisms-I

4

Br
Ans. (a) G

Br Br
(b) ﬁj © Y™ (d)

B-3.w. Predict the product of the reaction given below :

M & g afRferar &1 S IaEy ?

CHs—CH2-CH=CHz

HBr HBr

Per
Ans. CH;—CH,— CHZ—Cl:Hz

Br

oxide or light ~ WITES AT YHIT

B-4. CHy;=CH-CH2—CHs —NBS ,B+C
write structure of B and C.

B9 C & X fafed |
Ans. CH,=CH-CH-CH,+

I
Br

CH, —CH=CH-CH,
I

Br

Section (C) : Electrophilic addition reaction
WUE (C) : Side[ ©el IS ifAfsar
C-1.  What will be order of reactivity of following compounds towards addition of HBr ?

=1 A @1 HBr & AT & ufa fharsierar &1 %9 g ?

|
Ans. IV>II>11>1

Br

CHxC CH, Ph
_C=CH, |

CH; Ph—C=CH-CH, Ph—C=CH-CH,
11 Il v

C-2.  The acid catalysed hydration follows following order (CH3).C=CH> > CH3CH=CH> > CH2>=CH:
Explain this order of reactivity.

f91 @9 (CH3)2C=CH2 > CH3CH=CHz > CH>=CH, 3Fa SaIRd STadioi &I fohamefiaar &1 gemar g |

foparefiard & s9 %9 &I

A |

Sol. Reactivity is based on stability of intermediate carbocation.
3° carbocation > 2° carbocation > 1° carbocation (stability order)

Sol.  foarefierdar qeaadt drdyaaT & @l ) R ol 2 |

3° HEYHII > 20 HIELARIA > 1° BRI (AR BT HH)

C-3. Give product of the following reactions.

=1 srfafspamsti & Sare

(@) /k _Ha
(C)g\ HoCI

sol.  (a) /l<C|

FaTed |
) o N> 2
z
(d) H,O/H®
Br cl
(b) Ph)\/ © CEOH (d)

Br

HO

C-4.» What will happen when Br2/CCls react with (a) cis But-2-ene (b) trans But-2-ene.
(a) R &g 239 (b) T YE 2-37 BI AMFHAT Bro/CCla | PRI SR 2 A1 &1 Tl 8171 |

,3-Dibromobutane (b) Meso 2,3-Dibromobutane

(a) 2,3-STEaTHICH &1 ¥4afA® fHsror (b) #= 2,3-SrESTHICH

Sol. (a) Racemic mixture of 2
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Organic Reaction Mechanisms-Il _~ ﬂ—

C-5.» In the reaction sequence,
HBr / (CH,),0 HBr
A (RO, @—CH=CH—CH34’ B

What is the relationship between A & B :
=1 rfdfshar argspd,

HBr / (CH,).0 HBr
A (EH)0, @—CH=CH—CH34’ B

4 AdB D HY FIT =Y B
Ans. Positional isomers (Rerfa FHTaId)

PART -1l : ONLY ONE OPTION CORRECT TYPE
AT - || : Bl U 98) fdbed UBHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Electrophilic substitution reaction of Aromatic compounds
Gug (A) : Wifed AP P g ufeeenas sfafha

A-1.  Thereagent used for Friedel-Craft's reaction is :

(A) Dry ether (B) AICls (C*) Anhydrous AICIz (D) P20s
frea e aifafhan 3§ wyaa «ifies 2
(A) I=h SR (B) AICI3 (C*) frstar AlCIs (D) P20s

A-2.=. Which of the following will undergo sulphonation at fastest rate ?

o & 9 I WS BT AehIeRo NgdH <% | BRI ?

(A) é (B%) © © é (D)

A-3.  Which among the following is deactivating group ?
1 & B g [AafshaoreN) e & ?
(A*) —ClI (B) -OR (C) —NH2 (D) -NHR

A-4. The compound X in the reaction is :

sfafhar § A X ® -

@ +1CI anhydrous AlICl, X -
Cl I
Cl I
(A) ©/ (B ©/ (@) (D)
Cl
1

A-5.=. Toluene is o/p orienting with respect to an electrophilic substitution reaction due to
(A) | effect of the methyl group
(B) I as well as +m effect of the methyl group
(C*) hyperconjugation between the methyl group and the phenyl ring
(D) +m effect to the methyl group.
Sl U solag[ el yfoReu= sifafshar & ufa o/p el 8an 8, g9 dRo -

(A) Fr T8 &1 | 99 (B) 7ol g &1 | 9 +m 9@
(C*) A W9g 9 Bidl 9o & Aeg JIfaagTe (D) A WHE $1 +m Y9
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Organic Reaction Mechanisms-Il _~ ﬂ—

A-6.

A-7.

A-8.

Which of the following structures correspond to the product expected, when excess of CsHe reacts with
CHzClz in presence of anhydrous AICls:

fasial AICI; @) SuRerfl § 59 CeHs & SN &1 CHCl, & a1 fham & &xrlY Sl 8, o 79 § 9

CARINSINICECE NI % :

Cl
(IZI

©) Q$ (0¥ QCHQ—Q
Cl

For preparing monoalkyl benzene, acylation process is preferred than direct alkylation because

(A) In alkylation, a poisonous gas is evolved.

(B) In alkylation, large amount of heat is evolved.

(C* In alkylation, polyalkylated product is formed.

(D) Alkylation is very costly.

ATeHIA I AT & forw S YedhelidRor B e TRTNHRU UshA & WAfHEHd O Sl & wiifd

(A) TeheiidRol # favell i Had B 7|
(B) UethellhRUl H 3T A1 H ST Jad 8l o |
(C*) TemeliaxTl H 9gUcdhaiidhd (polyalkylated) ST a9 2 |

(D) VedhelIdxvl # 98d AEM 2 |

Chlorobenzene is o,p-directing in electrophilic substitution reaction. The directing influence is explained
by:

(A) +m of Ph (B) +l of CI (C*) +m of ClI (D) +l of Ph

FARIIINT golded el ufoRemgs afafear @& ufd o,p-Fdsh rar 21 s A<l uwma &1 feas gm
AT ST B |
(A) +m & Ph (B) +1 & ClI (C*) +m & Cl (D) +I & Ph

Section (B) : Free radical substitution & Free radical addition reaction

@us (B) : Yo YD URRAYA T JH b ANTAD AfAfshar

B-1.

B-2.

B-3.»=

B-4.

In the free radical chlorination of methane, the chain initiating step involves the formation of

(A*) Chlorine radical (B) Hydrogen chloride (C) Methyl radical (D) Chloromethyl radical.
HIT B o D FARNDRY §RT HAT TR™D U H g7l & :
(A¥) TR TAD (B) ERSINH FRISE  (C) Al a® (D) FARHYS qAH

Which of the following cannot be considered as a step of mechanism in chain reaction of methane with
Cl2?

1 9 I U WAF B Clad A1 @l Afishar &1 fhanfa® ug 78 & ?

(A) Clz—> CI° (B*) CHa4 + ClI*— CH3sCI + H*

(C) CI* + CHs—— CHs*+HCI (D) CI* + CHs* —— CHzsCl

A gaseous hydrocarbon ‘X’ on reaction with bromine in light forms a mixture of two monobromo alkanes
and HBr. The hydrocarbon X’ is :
TH T EsgraEd X @ Afdfhar [ @& ywrer @ SuRAMT # S & |1 B Wl A obhd

Uaq HBr &1 8701 9991 2 | ofc: Esgided X' § ¢

(A) CHs—CHs (O VAN (YR (D) /k/

The maximum ease of abstraction of a hydrogen atom by a chlorine atom is shown by :
forer & & fred Tl IRAIY] gRT ETESIeT TRATY B FdTer ifdd S
(A) (CH3)sC—CHs (B) (CHz3)2CH:2 (C*) CeHsCHs (D) CH2=CHCHz3s

/\
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B-5.  Methane reacts with excess of chlorine in diffused sunlight to give the final product as

(A) Chloroform (B) Methyl chloride (C) Methylene chloride (D*) Carbon tetrachloride

Ao faaRd gare o SURART § FaRkE & e & a1 fovar &= <an g -

(A) FARTETH (B) #fdrad FARTSS (C) #forei™ FARIES  (D*) BT LTRSS
B-6.  CHsCH=CH, + Br Peg’é'lfes

This reaction is classmed as

(A) Electrophilic substitution reaction (B*) Free radical substitution reaction
(C) Nucleophilic substitution reaction (D) Electrophilic addition reaction
PerOX|des
CH3;—CH=CH, + Br CCI4
AfAfHaT BT UBR B |
(A) SagE =l ufaemus it (B*) gard Holsh UfaRearas affafshan
(C) f¥® =&l ufoRemu= srfwferan (D) Soideid =&l AR srfwfshan
B-7.  In which of the following pairs the bromination of first member is easier than the second member ?
(A*) Isobutane, n-Butane (B) n-Butane, Isobutane
(C) Methane, Ethane (D) None of these
=1 g A 9 (5T Jod 9 R AR B gadl H JAfYd ARl | SHIBRT SIfHihAr < |
(A*) JTSETYCH, n-YcH (B) n-gcH, TSI
(C) 9194, VA (D) 3H & P13 &I

B-8. @ _NBS . product is (g 2):

CH,Br
Qe @
B-9. CH,-C=CH,+HBr RO, product is (SmE ?):
|
CH,
Br Br Br Br Br

| | || |
(A% CH, - ICH -CH, (B) CH,- cl; - CH, (C) CH, - Ic — CH, (D) CH, - (|: = CH,

CH, CH, CH, CH,
B-10.= Anti Markownikoff addition of HBr is not observed in :
(A) Propene (B) 1-Butene (C*) But-2-ene (D) Isobutene
= d 9 fHEd HBr &1 TEIMRGMIG® I 8] Bl &
(A) st (B) 1-2H (C*) Fge-2-31 (D) SIS
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Section (C) : Electrophilic addition reaction
U (C) : FaR™ ©gl INs AfAfhar
C-1. Whatis correct order of acid catalysed hydation of following alkenes ?
71 T @ orel IART STaare & |al H9 & -
(I) CH2=CH: (I1) CHs—CH=CH:2 (111) (CH3)2C=CHz2 (IV) CHs—CH=CH-CHs
A M>1>1>1Vv B >1IV>I>I ©)n=>1v=>lIl>l D)YI>II>TII>1V
C-2.  Arrange in decreasing order of reactivity with HCI :

71 BT HCI & f fareiiadt & ged gY 9 A FaRerd s |

E/ E/ ;/
NO, OCH,
11

I 111

(A) 11> 111 > | B >11>1 ) m>1>1 (D) none of the above

(A) 11> 111> | B 1> 11> 1 © m>1>1 (D) SH & PIS &I

H.,C
C-3. /C = CH,+ ICI — P (major product), Here 'P'is :

H,C

H,C .

_C =CH, +ICl—> P (&1 SI<), 98l 'P' & :
H,C
H,C. H,C< H.C H,C
A C=CH-I (B C-CH-T (¢ C-CH,—Cl (D C=CH
(A) H3C/ (B H3C/é| © H3C/I 2 (D) HZC/ 2
I [
I

C-4m CCl—CH=CH, — 2% P (Major product) (&1 SWIR),

CCli—CH=CH, —°  'pris : a1gt P’ 2 :

(A) CCI.CHCH,CI (B¥) CCI,CHCH,0OH  (C) CCI3C|:HC|:H2 (D) CCI3C|:HC|:H2

OH Cl Cl CI OHOH

C-5.  In which reaction the product following anti markonikoff rule is observed :

1 & 9 I affra ¥ =) ARG R UfEa g 7

(A*) CFsCH=CH, —_ (B) CICH=CH, — "<,

(C) CHsOCH=CH, —1<_, (D) None of these (E & 318 718

C-6.  Which will form 2, 2-Dibromopropane with HBr ?
1 5 @ o= AfE HBr & 1Y fharaR 2, 2-STSSAmIuS < ?

(A) CH2=CH-CHs (B) CHs — C=CH (C) CH, - (|3 =CH, (D*) BothB & C
Br .
(A) CH2=CH—CHs (B) CHs — C=CH (C) CH, - (|3 = CH, (D*) Bd C g1
Br
C-7.  Ph-CHz—CH=CH, - H:59%
X'is (X' ® 2)
(A) Ph—CH2—CH>—CH2—OH (B) Ph_CHZ_(I)H_CH3 (C% Ph—?H—CHZ—CH3 (D) Ph—CH>—OH
OH OH
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H3C\ _CH,
C-8. H/C = C\H + Br2 Ll“> Product is (@S ) :
Br
CH, CH, CH,
Br———H
H—t—Br H—r—Br Br—+—Br
A B* C D N B
w1 g ®g [ 0 O, _ 1 [ O©OH CH,
CH, CH, CH, CH,
Ans. In anti addition, cis reactant will give enantiomers.
TR # |qAYel e uffe w9 FaEadr < |
C-9.  Whatis the product when one mole of Pent-1-yne treated with two moles of HCI ?
(A) 1,2-Dichloropentane (B) 2,3-Dichloropentane
(C) 1,1-Dichloropentane (D*) 2,2-Dichloropentane
U Al Uve-1-31184, &1 Al HCl & a1 fivan g1 i Sarg 2 2
(A) 1, 2-SEF@RI U (B) 2, 3-8RI Uwa  (C) 1, 1-SEFARI U= (D*) 2, 2-SIEddRI U+
C-10. The product(s) via-oxymercuration (HgSOa4 + H2SO4) of 1-Butyne would be :
1-¥eed & Sl TREGIDHRYT (HgSO4 + H2S04) A T Seure &m
i
(A*) CH3 =CH; —C-CHjg (B) CHs — CH2 — CH2 — CHO
(C) CHs — CH2 — CHO + HCHO (D) CHs — CH2 — COOH + HCOOH
PART - lll : MATCH THE COLUMN
| - 11l : DI DI FAferd BIFAY (MATCH THE COLUMN)
1lxa Match List | (Reaction) with List Il (Type of reaction) and select the correct answer using the code given
below the lists :
List | List Il
(P) | CHs~CHs—CH>—CHs + Bra — ™ (1) | Electrophilic addition
(Q) | CHs—CH=CH-CHs + Br, — %4 (2) | Nucleophilic addition
(R) @ + Br2 . (3) | Free radical subsitution
(S) | CHs—CHs—CH2—CHO + LiAlHs —2° s | (4) | Electrophilic subsitution
A | (ffshan) &1 g 1| @RI b1 UBR) § GHled BIfg dem Gl & Ak A ™ Pl By
FRD Fel SR G
T | Ul
(P) | CHa—CH>—CH>—CHs + Bro —™ (1) | SAFSTEE A
(Q) | CHs~CH=CH-CHs + Br, — =% (2) | THHEEE A
(R) @+Brzi> (3) | g oI wfaemu=
(S) | CH3-CH2—CH>—CHO + LiAlHs —"° | (4) | SIagi-RTel gfieermds
Codes (®TS) :
= Q R S = Q R S
(A) 2 1 3 4 (B) 3 2 1 4
() 4 2 1 3 (D¥) 3 1 4 2
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Organic Reaction Mechanisms-Il _~ ﬂ—

2.3 Match the column-I with column-II :

Column-| Column-ll
Group Nature
(A) | —ClI (p) | Activating
(B) | —CHs (@) | deactivating
(C) | -OH (N 0,p-directing
(D) | -NO:2 (s) | m-directing
-l D w1l B e e fefog
- &H-I
Gk gHfa
(A) | Cl (p) | wfhasr
(B) | —CHs (@ |faafraer
(C) |-OH () | o,p-fdeh
(D) | -NO2 (s) | m-f=h

Ans. (A-qg,1n;(B-p,nN;(C-p.n;(D-q,s)

Bl Exercise-2 |
= Marked questions are recommended for Revision.

w e yv M A7 9H &

PART -1: ONLY ONE OPTION CORRECT TYPE

AT - | : Bad b Hal fdhed YHR (ONLY ONE OPTION CORRECT TYPE)

1= Which of the following species is expected to have maximum enthalpy in an electrophilic aromatic

substitution reaction ?
H  .E” H E
3 8+
O)e—l ) —J—

0 (1 (1) (V) (V)
(A*) Species (Il) (B) Species (llI) (C) Species (IV) (D) Species (V)
Solagd Fel WHied ufaRemy= ifafehan # /1 § 9 3l Welie & gl &1 A4 1fddad g 2

_‘.-E(H E

0] (1 (1 (v) V)
(A*) =i (1) (B) ST (1) (C) === (IV) (D) == (V)

2= Which step is used to produce 1-Chloro—3—ethylbenzene

1 # @ BIRi b § 1-FdARI-3-TRrel d=ii= i grar 8|

R
(A% @ © © 5 _ ChIAICk Zn—Hg/HCI
AICI,

CH,-G-0-C-CH,

|
(B)@ Cl,/AIC, 60 ©o 5 Zn—Hg/HCl
AICI,
© @CHS—CHE—CI Cl,/AICl, D) @ Cl,/Fe _ CH~CH,C
AICI, AICl,

R ® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ esonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADV ORM II- 9
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029



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

Organic Reaction Mechanisms-Il _~ ﬂ—
)

I
G-0-C-CH, C-CH, C CH, CH,—CH,
CI2/AICI3 Zn— Hg/HCI
Sol. @ >
AICI,
3. @ () Clp TFe Identify the product (rfafshan # ot I f=1 & & 81 ?)

(||) H,0, A, H*

Br Br Br
Cl Cl Cl
(B) (€ (D)
OH SO,H
Br Br el
() Cl, / F o (i) HO / A cl
i , | Fe i) H,
. _
Sol ~hso,
SO.,H SO,H

4=  Which statement is correct about photochemical bromination of Butane ?

CHs—CHo—CHo—CHs — 2 ™
(A) 1-Bromobutane and 2-Bromobutanes are formed in equal amounts.
(B) 2-Bromobutane is formed with faster rate than 2-chlorobutane in the other experiment of
chlorination.
(C*) The major product is an equimolar mixture of two compounds.
(D) Major product is formed by more stable carbocation.

T B THRI ARG STHMGROT B AT BT HAF FE ©

Bry, hv
CH3—CH2—CH2>—CHz3

(A) 1-sTHIgeH g 2-Sreged 9 A | Affd 8@ g

(B) 2-STHIRICH, FARIMIGRUT & 370 YA § 2-FaRIgeH &I g1 § digad &= 4 i ar 2
(C*) = IUTE <1 W] &1 FwHreR s g 2

(D) 31 TR BT §RT I STE I © |

5=  Alkynes are less reactive than alkenes towards adition of Br, because :
A*) CH = CH is less stable than CH, — CH, (B) CH = CHis more stable than CH, — CH
()\/ \2/2()\4 \2/+2
Br' Br Br Br
(C) Both are equaly stable (D) Orginal statement is incorrect
Br, & AN & U Tedblsd, Yedld ®I V&t HH fharelial el & Hifd
(A%) CH, — CH, ®! 3&l CH = CH &9 il 2 (B) CH, — CH, ®! 3&l CH = CH 3ifti il & |
\N_/ N\ _/ \_/ N\ _/
Br Br Br Br
(C) T w99 ®U ¥ il 7| (D) IRAfA® U ToAd 2 |
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Organic Reaction Mechanisms-Il _~ ﬂ—
Ph: Ph_ Ph\=/Ph MeQ
Ph

(1)

(1 (11) (V)
Order of rate of electrophilic addition reaction with HBr will be :
HBr @ W11 Soldg el ARTHG SIfAHAT & SR BT HH B :
A) IV>1>11> 11 B)I1>1>1>1V C©I=>nm=>1=>1v DO IV>1>11>1
Sol. Rate of electrophilic addition reaction oc stability of carbocation.

T SOGSEE AN AMRRT B S o HEIARE BT AT |

6.

7.3 The correct order of reactivity of alkene towards an electrophile is mentioned in :

SdE el ® Ul Tedld @t fharsiierar &1 98l %9 © ¢

(A) CH2=CH-CI > CH2=CH-OCHs (B) CH2=CHCI < CH2=CCl»
(C) CH2=CH2 > CH3—CH=CHz> (D*) CH2=CH—OCH3s > CH2=CH-CH>—-OH
/
OH g,
8.x= ——=2— P (Major Product) (J&1 3dI])
'P'is:
'P'E

Br
®) o[ B¢

Sol.

w Y
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10.

11x=

Sol.

12.x

Sol.

The reaction of one equivalent of HBr with CH2=CH—CH>-C=CH gives :
CH2=CH-CH,—~C=CH /=1 &} HBr & U& Jcdi® ¥ UId Id1g 81T :

(A) CH2=CH—CH2—C=CBr

(C*) CHa— CH—CH2>—C=CH
I

Br

(B) CH2=CH-CH2—C = CH,

|
Br

(D) CH2=CH-CHo—CH=CHBr

The reaction of one equivalent of HBr with CH2=CH—C=CH gives :
CH>=CH-C=CH /1 W HBr & T& qodi® ¥ U<l Scarg 81T :

(A) CH2=CH-C=CBr

(B*) CH2=CH~C = CH, (C) CHs~CH-C=CH

| |
Br Br

(D) CH2=CH-CH=CHBr

When double bond and triple bond is in the conjugation then triple bond is more reactive due to more

stable carbocation.

D )
CH,=CH--C=CH, «—— CH,-CH=C=CH,

N

more stable

9 fgaea don ey S EE | Bl B A Beey @) fhariierdn sfde gk 2 |
@
CH2=CH—8=CH2 < CH~CH=C=CH,

N

CH2=CH-CH=CH

CIEEARS I

HI /~80°C H2C=CH—(|3H_CH3 ...... (1)

I

R, H.G-CH=CH-CH,...(2)

I

At given temperature, these reaction tell about control of reaction which is :
) 2)

(A*) | Kinetic Thermodynamic
(B) | Thermodynamic Kinetic
(C) | Kinetic Kinetic
(D) | Thermodynamic Thermodynamic

CH2=CH-CH=CH2 ——

HI /-80°C HZC=CH—(|3H_CH3 ...... (1)

I

| HI+30°C Hz?_CH=CH—CH3 ..... )

I
& v aeE W, e siffean, siffifshan o &) goiid 8, a8 fRg==or e 2

1) 2
(A¥) | Tt EASIIGED
(B) | IwMfdd! | wfdet
(C) | wfdet RIGE
(D) | SHMAS | SHANIAD!

Self explanatory. (¥aa: FH II7Y)
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PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE
T - Il : Yl U4 f§—Yurfe A9 YHR (SINGLE AND DOUBLE VALUE INTEGER TYPE)

I
C—NCH,

1 61 conc. HNO,/H,SO, = ¥ Hno,/H,so,
. 5 2 >

4 3
At which position nitration mainly takes place ?

ASEIHRY g fa Rerfd o) g ?
Ans. 3
Sol. Electrophile attack on that ring which have maximum electron density.

TSR] 9 JoTd WR 3MHHAV HRAT &, NTaH golag = v AfIHaA 2Brar & |
@

5 (3)\ l NH@ <« (1) Br® (Monobromination) Br® (Yehel Eﬁ"iﬁ'vﬁ’cb_\"UT)
@ NH”0

The substitution will mainly take place at position :

gferernos g fod Rafa or 8 -

Ans. 4
Sol. If both +M group are present on benzene ring then electrophilic attack in the influence of more +M
group.

Td. IR O 99 R & +M T o1 §Y 81 Al Solagiial ®I 3MHHU Afdd + M A8 & Y91 H BT 2 |
3.=  When ortho dibromobenzene is subjected to mononitration X number of product are formed and when

meta dibormobenzene is subjected to mononitration, Y number of products are formed. Report your
answer as XY.

Sig ot SESEIETIT BT HAFFISSIBRY BRI TR X SAE §Ad1 & 9T S Hel SISSEg~Sig &l
AAZEIBRIOT BRI R Y STUTE g9 & TAT 101 SR XY & wY H IR |

Ans. 23
Br
Br G2
Sol. —> two mononitro products (&1 HAFFIEE! IET)
1,2)
Br
—=2— three mononitro products (S AAMTEE! ITR)
Br
(1, 3)

4 The number of possible enantiomer pairs that can be produced during monochlorination of 2-
Methylbutane is :
2-9f9d A B AAFARIIGRYT & SR 9 drel w99d yffdw wdt g1 &) de&1 @ -

Ans. 2

. -
Sol. HSC—CHZ—?—CHg%CHS_?H_?_CH3 * G~ G, CH - CH
clH
H
(d+1) ¢l
CH, CH,-Cl

| o
CH,-CH,-C—-CH,+ CH,—CH,—CH-CH,

|

Cl (d+1)
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5.

Ans.

Sol.

Sol.

Ans.

7.5

Ans.

Ans.

For the given reaction how many products are optically active (all isomers) :
& T AfAfhar # fraw Saure yHfre Afha & (@ Jamaad))
CHj CHj

Br, / hv

| |
CH3 -C-CH, -CH-CHz ——
|
CHs
4
CH, CH, CH, CH, CH, CH,

| | Br./h | | . |
CH3—(|3—CH2—CH—CH3$>CH3—(|3—CH2—C|)—CH3 +CH3_|C_ CH—C—CH,

| |

CH, CH, Br CH, I|3r H

2 Enantiomers(d + |)
optically active
CH, CH, |CH3 CH, - Br

| | .
+Br—CH2—C—CH2—(|3—CH3 + CH, - ?—CHZ—?—CHS

CH, H CH, H
optically active
2 enantiomers (d + |)

o . .
CH, ~ €~ CH, ~ CH - CH, Br/hv CH3—(|3—CH2—|C—CH3 +CH, =G Cl*JH—C|3—CH3
CH, CH,  Br CH, Br H
2 yfafamsd (d + 1)
UGS Afhd
C|)H3 (|3H3 CH, CH,—Br
+Br—CHz—C|3—CH2—C|>—CH3 + CH, — (l“J—CHZ—(f*—CH3
CH, H CH, H
UHIRe Afha
2 yfaferamdl (d + 1)

Number of structural isomers which can be obtained on monochlorination of 2-Methylbutane is :

2-ARARICT & AFAIGARIMIDGRY TR TG GRAAHD FHEIAA] B &1 BT

4
Me
N ¥
Et Me
How many product will be formed in above reaction.
Me Et
\ HBr

Et” “Me

IR srfafshar d fhds Sdg 9991
4

When trans-2-butene reacts with Brz/CCls, X number of products are formed. Whereas when trans-2-
butene reacts with HBr Y number of products are formed. Report your answer as .
Sq fque-2-EH, Bra/CCla & |1 bl &_ka X IR d4RN & | Safd fdue-2-EH, HBr & |1 fohan

PP Y IS I & | 3T SR Eﬁwﬁfrﬁml
21

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

qRT - 11l : Uop T U W 31 HE) fdded YR (ONE OR MORE THAN ONE OPTION CORRECT TYPE)

1. Electrophilic aromatic substitution can be seen in which of the following cases ?
= Rafadl & @ 59 goaea 8l WIAfed UfiReIuE &1 <@ S 9adl & 7
0

(A% @/\)\ _ACl B9 Cl  ACl
(C*) é +Br. e, (D) +Br, —™

2. In which of the following reactions correct major product is given ?

ﬁﬁﬁﬁaﬁﬂ—aﬁmﬂaﬁ%mmﬁﬂ@wﬁm@%:

Brlee
(A%)
Br
CH;
) @ _ClfFe ©/ el
CHs
— | —
He-CHs CH3—(|§—CI I AlCly g
(C*) @ CHs N
CH3—CIZ—CH3
CHs;
CHO CHO
(D) conc. HNOs / conc. H,SO4 .
SOzH

3w Select the reactions in which the correct orientations have been mentioned in the major products.

waﬁmﬁgﬁﬁ%ﬂﬁgmmmﬁﬁwmﬁmw%:

CH,
&%) HNO, + H,SO, @ @\
Cl
CH,
B) Br2 / FeBr, @ @\
NHCOCH, NHCOCH, NHCOCH,
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4.3

Sol.

CHO

(C¥) Br2 |/ FeBry \@ /@\
0 @ oum— s on Q) @ @@

ORI WS o S e S
NO, NO, NO,

Friedel craft acylation is simply observed in :

fihea pite tRyeev e § 9 fead Ifda e @ -

COOH

(A)

CH, NH,
Scl R

OCOCH,

Highly deactivating and highly activating rings do not undergo Friedel craft acylation.

T faafhad vd Sea dfshdd 9o Thsd—miae aififhar T8 adl 2|

CH,—CHs

o =

Br

CH CHs

©

Which of the following statements are correct for above reaction.

(A) Reaction intermediate is carbocation.

(B*) Product is mixture of two enantiomers.

(C*) Reaction intermediate is stabilized by +I, hyperconjugation & resonance.
(D*) Brz at high temperature also give same product in the place of NBS.

CH,—CHj

o =

S

SR b & o 1 ¥ B/ d B T B |

(A) rffspar wegadl BrdeRT 2 |

(B*) S@TE &1 yffawasdl &1 s 2 |

(C*) srfiiforar Hearacit +1, JIfAFYTHT T ST §RT Wfiigd &Id 2 |
(D*) NBS & 319 WR Br, 3% A TR F91 I <l & |
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6. In the given reaction, C,H., _hcl ©<CI
(X)
(major)
Structure of X can be :
Qg srfwforan #, CHQ—_>©<C|
(X)
(5)
X @1 G B Adhdl ©
CH, CH, CH,
@) { D—cH=cH, @ é ©) @ (0 O
SOl. ©7CH Z/%H2 H® @%H - CH ng expansion O/ 1, 2H shift ‘/
OLOH H,O:
(B), (C) and (D) also depends on stability of carbocation.
Sol. (A) @CH /%H —) OCH . CH O/ 1 2H
OLOH
(B), (C) AT (D) HIEEFRN & N W MR 2 |
7.=  Which of the following compounds will give same major product on acid catalysed hydration ?
el IAURT STereueaed ax+ IR 79 # | $I99 ARdl | F9H IATE Ui 81 & 2
o i
(A%) Ph—CID—CH=CH2 (B%) Ph—CH—(I)=CH2
CH, CH,
Ph\
CH,~_ CH, CH, C =CH,
) 3/C=C/ (D¥) >CH/
Ph "NCH, CH,
T o
Sol. (A) Ph — CI; —CH= CH2 H,O Ph — CI: —CH- CHa Migration of CHy CH,; PT RJTAT=IRTT
CH, CH,
(I)H
@
Ph—(l:—CIH—CH3_> Ph—CIE—CIZH—CH3
CH,CH, CH,CH,
i T e -
(B)Ph—CH—C|:=CH2—>Ph—CH—(II—CH3 H_shift H
CH, CH,
®
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CH,

/\g

CH,

| |
Ph—C—(IZH—CH3—>Ph—?—(|3H—CH3
®

CH,

CH,~_ /CHa CH,

cC=CcC H,O/H*

CH3\® ~

C—CH OH_, ph -
©  pn” >cH, P o, ]

CH Ph\c = CH CH Ph\% CH CH
Ny 7% oM Ny °  OH
cH” cH” CH

H CH,
- @ -

(i) H202/8H
True statement about above reaction :
(A*) Reagent involve stereospecific syn addition of H and OH species.
(B*) Product obtained is trans isomer.
(C*) Boron atom acts as electrophile.
(D*) two stereoisomers are obtained as product.

R CH,
@ (i) BoHg/THF
(i) H,O,/OH
SR b & favg & g & F B s 98 ® 7
(A¥) 1fHH® gRT H T2 OH wiiefisil &1 ffawfal¥rs R T g 2|
(B*) arfwfspan # fqug—wraad) S 99941 7 |
(C*) IRI9 TRAY] SAFEIAEI B! T8 BRI BT B |
(D) arfafpan & <1 Hfraaaad S 99d 2 |
CH, H CH, H OH

Sol. T U 5 %HCOH
65— o+
H-BH,

g
Stereospecific syn addition (rfanfafirs R arm)

Boron act as electrophile. (§R19 Soidg a8l &I a8 B &l 2 |)

(D)

9. Trans-2-Butene H—OBr—> P (product) ; 'P'is :

fouer-2-= = _HOBT b (seure) ;P

CH, CH, CH,

OH H——OH H——Br H

(A%) (B) (©) (D*)
H——Br Br——H Br——H H

CH, CH, CH,

OH CH,
OH

|
o cI:H —CH,
CH, CH,

Ph_
Scn /CI:_CHB
3/ OH

CH,

Br
—+—OH
CH,

®
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Organic Reaction Mechanisms-Il _~ ﬂ—
CH,

CH, CH,
/Qj“ Hojgg\'* H—{—Br
HOBr s
H H Br H———OH
CH, CH,

CH,

10.= ldentify the incorrect statement(s):
(A*) Alkynes are more reactive than alkenes towards electrophilic addition reaction
(B) Alkynes are less reactive than alkenes towards electrophilic addition reaction
(C) Alkynes decolourise Br2 water
(D*) Addition of HBr to alkynes in presence of peroxide proceeds via Markownikoff's addition
TAd BAAT BT TAT BN |

(A¥) SAFLITETE! ANTTHS IAHIT & IRY Tedbia o o § Yoprs 1fds frarefer gran 21
(B) SragRal Armess ifaferan & ufd e @ o 3§ Uowrsd &9 fharfia g 2
(C) Temrgd dMM Sl I TMEM &R <d & |
(D*) Rfags &1 SURART F Tebisd W HBr BT A, ARBIHIGIG 199 & Bl B |

Sol.  Conceptual  (Jgi~d®)

PART - IV : COMPREHENSION
HIT - IV : 3JT& (COMPREHENSION)

Read the following passage carefully and answer the questions.

71 argee @) WFYdS ufed del UwE & SR |

Comprehension # 1
Three acyclic alkenes (x, y, z) on catalytic hydrogenation give same alkane. On reaction with HCI, (x, v,
z) form same major tertiary halide product. Reductive ozonolysis of mixture of (x, y, z) gives a mixture
of two moles of CH2=0 one moles of CHsCH=0 one mole of acetone, one mole of butanone and one
mole of 2-methyl propanal. X, y and z do not have any sterecisomers.

ITWE # 1
T Eafhd edH (x, y, z) SRRSO BREISIGIU IR FAM Tebha od & | HCl @ 5 (x, y, z) § &
W FAM I SR TS gelgs a9 21 (X, y, 2) & A7 &1 ruafdd sNSIael &1 W a1 Al
CH.=0, & HId CH3CH=0, U& HId THICH, Tdh Ald e Td Udh Ard 2-Jfraumi-e aal 21 x, y T
z %1 B1g faw Fwagd 98 2

1= X,Y, zare

(A) chain isomers (B*) Position isomers

(C) Geometrical isomers (D) Optical isomers

X, Y, Z =

(A) HEA T (B*) Rerfa o4t (C) Sl |Hagdl (D) UdIRTd qHTaIdl
H,0"

2 (X, y, Z) ——— addition product. The correct statement is
(A) All three alkenes will give 3 different major hydration products
(B*) Three alkenes will give same hydration major product
(C) Two alkenes form same product but one alkene forms different major product.
(D) Addition of HCI and HsO* both are following different regioselectivity.

(X, Y, ) MO, e were | wE B R

(A) Tt T YediA STeflgadRoT (hydration) R 3 =1 Sarg < |

(B*) |1 Al Yedblv STllIdRUl TR HAN R IS QT |

(C) Q1 T FHM SUIE Afdhe U Yedie Mol I STE Sl 8 |

(D) HCI Td H3O* & a1 # |1 # fi=1 1 RS aamretss gl gl |
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CR-V What is true about x, vy, z.
(A) These have molecular formula CsHs
(B) x, y, z on catalytic hydrogenation give chiral alkanes.
(C) These are unbranched alkenes.
(D*) These form same carbocation intermediate on reaction with HCI to give the major product.
X,y,z® GaH | R I8 B |
(A) STHT 37 FF CsHe T |
(B) X, Y, Z BT SIRBIT EESISIBRU R R fhel Tedd UId B4 8 |
(C) T8 remRad Yo 2 |
(D*) HCI & T & TR I 99 FAM FHIEUFRA ALqad! gRT &9 SaTg ol B |
C C C

sol. C=G_C.C C.t=Cc.C C-C-c=C
(x) lHCl (Y)lHCI (Z)lHCI

% X T
|
C—?—C—C C—CII—C—C C—CE—C—C
Cl Cl Cl
(X,y,2) — 25 CH»=0 + CHa—CH=0 + (CH3)2C=0
e
xy,2) — 2™ same alkane + H3C_CH2_ﬁ_CH3 + HaC—CH—ﬁH=O

@)

Comprehension # 2
A Hydrocarbon X (M.F. CsHe) produces an aldehyde Y through Hydroboration-Oxidation and a ketone Z
through Oxymercuration-Demercuration. Y and Z are functional isomers. X gives P when treated with

excess of HOCI and Q when treated with excess of HCI
Hg(OAc),

NaBH,,H,0 \ /. H,0,0H"
/ \ HOCI

(excess) (excess)

ITBT #2
Th BRSIHET X (T CsHe) TESIANMIGRU—SNRAGRT §RT TH Ulesslgs Y a1 & @of
HTFRIRFRN IRV [TRVRIBIUT §RT T DI Z <l & | Aife Y d21 Z fhrarets aaaad 21 e X,
HOCI & 3 & |1 ifafhan oxa Affie (P) <ar ® a2 HCl & onfdad & 1 Sifwfehan oxa 4ifie
QT B

Hg(OAc),

NaBH,,H,0 \ /. H,0,0H"
/ \ HOCI

(excess) (excess)
4 The structure of X is :

e X P G 8§
(A) CH3—C=C—CHj (B¥) CHs—CH2C=CH  (C) CH2=CH-CH=CH. (D) CH>=CH-C=CH

5x» The correct statement is :

(A) P and Q are positional isomers. (B) Q is 1,2-Dichlorobutane.

(C*) P is 1,1-Dichlorobutan-2-one. (D) P and Q are identical.

791 9 9§ I |98 HUA ®

(A) e P gaq Q Rafer wwmagdt 2| (B) Af® Q, 1,2-SFARIELH R |
(C*) AfE P, 1,1-SEFARICH-2-30 2 | (D) A P denm Q THwd B |
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O

O

OM/DM

(Z)C-C-c-cx—\ /—>c-c-c (l‘!H ()

Sol.(4to 5)

(Q)C—C— c c<—/ HOCL | o oo c cal, (

c-c-c=C
[X]

(excess) (excess)

Comprehension # 3

Answer Q.8, Q.9 and Q.10 by appropriately matching the information given in the three columns

of the following table.

Observe the three columns in which column-1 represents reactants, column-2 represents reagent while
column-3 represents reaction conditions.
Column 1 Column 2 Column 3
() Ph—C=CH (i) Hg**/H3O* (P) Electrophilic substitution
(1 @ (i) Clz/hv (Q) Electrophilic addition
(1 @ I + (R) Carbocation intermediate
(i) CHs—C—H/H
CHs
(iv) H*/H20 (S) Radical intermediate
(V)
ITBT # 3
A QT Ced B N Dl A SUAE FIA BT IUYF T § GAA I TH Q.1, Q.2 iR Q.3 P IR
AR |
o aroft # 9 afem A T ¥ 8 9 BicaH-1 IN®R®, $lam-2 IfeHSG qar bied-3 ififha
Rerfd a1 y=Ria &xar 2|
DicM-1 PicT-2 PicH-3
(I) Ph—C=CH (i) Hg**/Hz0* (BESESESERISEIEE]
(In (ii) Clao/hv (Q) SoaEFEl INTHD
(1) @ Il . (R) SIS HeaTacit
(i) CHs—C—H/H
CHs
) (iv) H*/H20 (S) oI oI weATaii
6. Ketone is formed by the reaction
Fieq =1 ifafhar 9 g9ar g ?
(A% (1) () (Q) (B) (IV) (ii)) (R) (C) (m (iv) (Q) (D) (1) (iii) (P)

7. Which of the following is non correct for substitution reaction.

gferemu afifhar & forw o9 a8 78 ' ?
(A) (1) (iii) (R) (B) (V) (ii) (S)

8. Arenium ion is formed in the reaction.
e e = arfafhan § sqar ® ?
(™) () (iv) (P) (B%) (1) (iii) (P)

(C*) () () (R)

(C) () (iv) (R)

(D) (1V) (iii) (P)

(D) (V) (ii) (S)

N\ Resonance®
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* Marked Questions may have more than one correct option.

* ffeed w9 o 9 e 9E Ay are U= © -

N
J

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

HIT - | : JEE (ADVANCED) / IIT-JEE (el a8f) & e

1. In the presence of peroxide, hydrogen chloride and hydrogen iodide do not give anti-Markovnikov
addition to alkenes because : [IT-JEE-2001(S), 3/135]
(A) both are highly ionic
(B) one is oxidising and the other is reducing
(C*) one of the steps is endothermic in both the cases
(D) all the steps are exothermic in both the cases.
RITFATsS P SURAMY ¥, BSSIo FARTSS MR BESIOE AASES Ychld & A1 TI—HBIHDIH

ANTIHS STAfhaT T8l <d & &ifds : [IT-JEE-2001(S), 3/135]
(A) 1 3D IS B | (B) U& SNRAGREG d TERT UAAS ¢ |
(C*) a1 Reafd § & ug AT B | (D) a1 Rerfa & I ug SoAierd) 8 |

Sol. Reaction being endothermic, here sufficient energy is not available in these cases.

Sol. fafsear ST Bl et ST Renfaal # uafa Soff Sua=r 81 2 |

2. The reaction of propene with HOCI proceeds via the addition of [IT-JEE-2001(S), 3/135]

(A) H* in the first step (B*) CI* in the first step

(C) OH- in the first step (D) CI* and OH-in a single step

Y| @ HOCI & 1fAfhar &= R a7 8l ® - [IIT-JEE-2001(S), 3/135]

A TIH UG H H*®HT (B UZH US | CF &1 (C) YA U § OH- &1 (D) U¥H U # CI* 21 OH- &1
Sol. It is an example of electrophilic addition (Markonikov’s Addition).

It can be represented as follows :
TE TP SIdeIITal IS (ARGIHIGI%G ) STfAfHAT BT ISTERV & |

39 FrTgaR velid a% Fad 2 |
+ +
Step U< (1) CH,—CH =CH, + C| __slow__ _dm CH,—CH - |CH2
Cl
G 0 fast GIE]
Step g (Il) CH,—-CH - ?HZJ, OH , —I9_o CH, - lCH - |C|_|2
Cl OH CI

3. Assertion : Addition of bromine to trans-2-butene yields meso-2. 3-dibromobutane.
Reason : Addition of bromine to an alkene is an electrophilic addition. [IIT-JEE-2001(S), 3/135]
(A) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(B*) Both Assertion and Reason are true but Reason is not correct explanation of Assertion.
(C) Assertion is true but Reason is false.
(D) Assertion is false but Reason is true.
FUA : fAuer-2-9dH W 9HE @ A |/ -2, 3-SEEHee T Ui B 2 |
PR : 1 BT Vb & A1 AN TH gAdgl= el Aedd Ififsar ® |[IT-JEE-2001(S), 3/135]
(A) BUF T BRI QA1 FE1 ¥ AR BRYT, HAF FHT A& U 2 |
(B*) UM 7 BRI Sl Tl & Afh BRI, HAF BT Tl quiv &1 2 |
(C) B WEl & oI BRI TeAd
(D) ST AT T <lfhT BRI Hal
Sol.  Addition of bromine to an alkene is an anti addition a symmetrical trans alkene on anti addition forms a
meso compound. Also in addition of alkene first of all Br® attacks therefore it is an electrophilic addition.
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T BT Ve R AuRd a9 8ar 8 don 9afid fAuel—Vedle wR uudl A g1 Hil A §9ar B
T W Br® &1 3TehHYI BIdl 8, 37c: I8 Solae WEl A |

4, Identify the correct order of reactivity in electrophilic substitution reactions of the following compounds

for1 el & seraei el ufoRenud ifafshar & ufy fharsfrerar &1 w8 %9 &:[IIT-JEE-2002(S), 3/150]

0 QO C

A)1>2>3>4 B)4>3>2>1 (CH2>1>3>4 (D)2>3>1>4

Sol.  —NO2 group is electron attractive group, so it deactivates the benzene ring largly, —Cl atom is also
deactivate the benzene ring but this deactivation is lower to —NO2 group; while —CHs group activates
they have the following order of electrophilic attraction (because more activated group attracts
electrophile easily)

0.0 0 . ©

Sol. —Nozwmﬁmwﬁm% sﬂﬁqwéﬁhﬂmﬁﬁﬂﬁaaﬁaﬂéﬁ% —Cl q=AE] 4
I gd B fAAHId AT © AfdbT I8 —NO2 F8 B goil § dwoiid dad $I $¥ fdafhad d=am 2,
STafdh —CHs T8 d7oiI1 a1 &I Aflhd PR QAT © | IAA: 391 Soldg el AHYY I HH 7= 8FM
w%afé‘cﬁﬂﬁv‘aﬂmrﬁﬁis sm¢§|d<ﬂslaﬁmﬁwﬁﬁaﬂéﬁ%‘l)

© - ® 0 - 0

5. Consider the following reaction

=1 fifhar &1 el HITY,
HsC—CH—(|3H—CH3+.Br—>'X'+HBr

D CH,
Identify the structure of the major product X’. [IT-JEE-2002(S), 3/150]
& IR X B G IS | [IIT-JEE-2002(S), 3/150]
(A) H,C - (|3H - C|:H - C.:H2 (B*) H,C — |CH - E|3 —CH,
D CH, D CH,
(©) Hsc—clt—cltH ~ CH, (D) H,C — CH - GH-CH,
D CH, CH,
Sol. CH,—-CH - C- CH, is more stable free radical among all other free radicals because t-alkyl free
D CH,

radical is more stable than secondary or primary alkyl free radical (Based upon hyperconjugation)

Sol. CHB_(le_cli_CHsg—cﬁ TAP o AR APl Bl Ja § s Wl 2| Rife qhas Uewra gad

D CH,
o fedas a1 mafies qaa qae & o 3 e wmi 81 8 (IifiRigsaa & SR |)
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Sol.

Sol.

Sol.

Sol.

Hg?* / H

Ph—C=C—CH3 A Ais: (AT ) [JEE-2003, 3/144]
(@] OH
Ph4/§ Ph PhAS Ph \
OH
(A% (B) _>=° ©) (D) _>’
H,C H.C H,C H.C
H
Co-h

Ph—¢
Ph-C=C-CHy —H 5 N\, "0, Ph—<\
c

CH,
ﬁ O-H
Ph—C—CH, - CHy === Ph—X{
IAI
CH,
(Keto — form) (Enol-form)
(@re—%Y) CHICIAG)!

The number of chiral compounds produced upon monochlorination of 2-methylbutane is :
[JEE-2004, 3/144]

2-9rdGeT & AMIFARIISHRY] | U<l B dTel fet JIfTep! & F&A & - [JEE-2004, 3/144]
(A) 2 (B*) 4 (€6 (D) 8
CH, - (|3H - CH,- CH,+ Cl, ——» CH, — cle - C|)H —CH, + CICH, — (?H — CH, - CH,
CH, CH, ClI CH,
(d+1) (d+1)
The major product obtained on acid—catalysed hydration of 2-phenylpropene is [JEE-2004, 3/144]
(A*) 2-Phenylpropan-2-ol (B) 2-Phenylpropan-1-ol
(C) 3-Phenylpropan-2-ol (D) 1-Phenylpropan-1-ol
2-BEUT & 3 SAURT STeldie ¥ Ui 7 SIS @ | [JEE-2004, 3/144]
(A*) 2-BYeTiIuA-2-3ifd  (B) 2-Bfeiu=-1-3ffad  (C) 3-Bfadiud-2-3ifd (D) 1-Bfediud-1-3ifd
OH
H,0° |
HSC_CI;: CH23—>CH3—C|:—CH3
Ph Ph
(CH2)2CH — CHaCHs — 22/ My _Fractional 1, [JEE-2006, 5/184]
distillation '

The number of possible isomers [N] and number of fractions [P] are :
I,/ h
(CHs)2CH — CHaCHs — =2/ ™, ] i smeas_ 1y

A1 FAETGAAA B G=ar [N] SR 99 &) G&=a1 [P] HH B | [JEE-2006, 5/184]
(A) (6, 6) (B*) (6, 4) ©) 4,4 (D) 3, 3)
CH, ~ CH ~ CH, - CH, Cly/ ho CH, ~ GH — CH, ~ CH, C1 + CH, — GH — &H — CH,
CH, CH, CH, ClI
(d+1)

/\
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10.

Sol.

11.

Sol.

Sol.

|CI
+CICH, — c’liH —CH,-CH, + CH, - c|: — CH, - CH,

CH, CH,
(d+1)

N=6, P=4

_ NOCI . .
CH2=CH-CHs ————— X,  Xis:(X®:) [JEE-2006, 3/184]
(A) CH, —CH-CH; (B*) CH, —CH-CH;

I | | I

Cl  NO NO ClI
(C) ON — CHz — CHz — CH2 - Cl (D) ON-CH-CH, -CH;,

|
cl

5+ (‘8—
CH2 =CH- CH3 M)

The major product of monobromination of the given compound with Br2 / Fe is - [JEE-2006, 3/184]
f&d ) Afs &1 Brz/ Fe & AU AMI SHIMIGRY dR- TR UT< &I SA€ & —  [JEE-2006, 3/184]

0
HN
Me Me
@@ Br, /Fe
H-N-C=0 H-N-C=0
Me Me Me Me
(A% @@ (&) @@
Br Br
H-N-C=0 H -N-C=0
Me Me
© @@ ool
(0]

H-N-C=0
Me Me
@@ e, O e

Major Product
It is electrophilic substitution, so electrophile must be attached on o/p-position due to higher electron
density on these position. In this ring the attached —NH—group will have high electron density due to
resonance and ortho position is blocked, so electrophile is attached on para position.

O
HN
H-N-C=0
Me Me Me Me
oJof == Qg
Br

&I SdIg
T TP ST TR B, 31 o/p-Rafidl R S goidgid o9 89 @ BRU goldg{ Fel 39
Rafodll R Herd 811 @1y 59 a@d W AR & SRY —NH-98 &1 Sod Scldgid - 8, 3R
aneif Refa s1fdd B 1 o selagRal OR1 Refd R Her = B |
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12. The number of stereoisomers obtained by bromination of trans-2-butene is : [IT-JEE-2007, 3/162]
TIE-2-9EH & SHIaR0 3 uTw faw gwraafaal o e © [IIT-JEE-2007, 3/162]
(A1 (B)2 (C) 3 (D) 4
CH,
H——1—Br
Sol. \%\CH:; —> =
H—1—Br
Br
Br CH,
(meso)

13. In the following reaction, ﬁr':{ rfafspar #)

©\ conc. HNO3 X
conc. HZSO4
the structure of the major product X'is : (f=7 I ‘X‘ B AT R) [JEE 2007, 3/162]

Q! O
(A) N NO2 (B*)
H
QW JoW
NO H

O,N
O
e Con HNO, O\
Sol. N
NO, NH/ \© Con. H§O N
|
H

Note : (—NH- part is p-directing). e (—NH—W{&' p-ﬁﬁ‘?ﬁ )

O:O

14, Statement-1 : Bromobenzene upon reaction with Brz/Fe gives 1,4-dibromobenzene as the major
product.
Statement-2 : In bromobenzene, the inductive effect of the bromo group is more dominant than the
mesomeric effect in directing the incoming electrophile. [IT-JEE-2008, 3/162]

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C*) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

TFI-1 : SIS @I Bro/Fe & @121 AMAHA B TR &I IR 1,4-SEAFASOIT I B |
JFIA-2 ; SHEoE § W9 b1 U6 yHa (inductive effect) 39 dTel SeldgiwIsal (Electrophile) @
R w=a # W& w9 (Mesomeric effect) | 31fdd gvTaRTell 2 | [IIT-JEE-2008, 3/162]
(A) TFTI—1 FF 8, TFTI—2 I  ; THIA—2, Jaqh—1 HT & WD 2 |
(B) IHIT—1 ¥ B, IRIT—2 I ¥ ; JHIF—2, JRIh—1 BT F& WEIHR &l 2 |
(C*) TaTa—1 9T &, qaIT—2 3 T ;
(D) gaTd—1 N 8, JITA—2 T
Sol. In bromobenzene the mesomeric effect is the directing factor for the incoming electrophile.

SO § HRe 9uTa I dldl Sadeibisd & oy AR Re 2ar 2 |
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15. The compounds P, Q and S were separately subjected to nitration using HNO3s / H2SO4 mixture. The
major product formed in each case respectively, is : [IT-JEE-2010, 5/163]
fe=ferRaa Al (P, Q T S) BT 331 ATSSIHRY HNO3 / H2SO4 & 8101 gRT fham |

COOH OCH, H
/©/ o
HO H,C

3

P
COOH H /@
® Q Q O
HO H,C
NO,
COOH ? /@
o X
HO NO, H,C
COOH OCH, ?
o
HO H,C NO,
NO,
COOH OCH, ﬁ
oot
HO H,C NO, ©/

NO,
COOH

COOH
Sol. _HNO5/H,SO, (—OH is o/p director)
NO}
HO (NO3) HO
P
OCH, OCH,
_ LIOREEt, /@i (-OCHs is stronger activator)
NO}
H,C (NOz) H.C NO,

O ? NO,

~N 0 C\
HNO;/H,SO, O
%
(NO3)

(Substitution takes place in activated ring at least crowded p-position)

w

R ® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ esonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADV ORM II- 27
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029



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

Organic Reaction Mechanisms-Il _~ ﬂ—

Sol.

16.

Sol.

17.

Ans.

Sol.

_ HNOs/M,S0, (—OH of/p fders )
HO (NO3) HO
=) NO,
OCH, OCH,
_HNOs/H,SOs (-OCHs 99dl \fthd BRb 2 |)
H,C Moz hc NO,
Q
ﬂ 0 NO,
C ||
o 2N
HNO3/H,SO, O
s (NO3)
(wftremo= arfafhan afha aoa § p-Refa w 8Ff )
The major product of the following reaction is [IT-JEE-2011, 3/160]
') H® (anhydrous)
(A) a hemiacetal (B*) an acetal (C) an ether (D) an ester
1 arfafran § qe Saue ® - [IIT-JEE-2011, 3/160]
—_—
O H® (froten)
(A) & gHfied (B*) T URfee (C) T £ (D) U $¥eX
(= Q==
| —— —
0 o ® 0~ NOCH,R
Acetal

The maximum number of isomers (including stereocisomers) that are possible on monochlorination of

the following compound, is : [IT-JEE-2011, 4/160]
CH,
I
C
cHeH lL\CHZCH3
=1 A & AF—FARMIGRO | 9T Faraaiadl ((Ffeq Faaafaal o affed dd Q) &1 affadhad
TG & § [IIT-JEE-2011, 4/160]
T
C
I

cHeH | NeH.cH,
H

T
CH, — CH,— CH — CH, — CH, _ Ch/hv__

/\
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18.

CH, CH,

CH,— CH, — (}H _ CH,— CH, + CH,— CH— (1)H — CH,CH,
C|>I 2'=2 él =4
CH, CH,CI

CH, — CH, — |C — CH,— CH, + CH, — CH, — CH — CH,CH,

Cl
+ 1 1

Total =8

Different possible thermal decomposition pathways for peroxyesters are shwon below. Match each
pathway from List | with an appropriate structure from List Il and select the correct answer using the

code given below the lists. [IT-JEE-2014, 3/160]
P
o cot R+ R'O
Q - . e
o ~ TOZT" R+ R'O —>R'+ X" + carbonyl compoundT
R)J\g\/ O\ R |
(Peroxyester) L RCO+ R'O'ﬁRW X" + carbonyl compoundT
S o c . .
L} R + RI
— RCO, +R'O _CTZTP 0)
List-| List-Il
(0]
P. Pathway P 1. (@)
CGHsCHZ)J\O/ “NCH,
0
Q. | Pathway Q 2. 0)
CGHS)I\O/ \CH,
(0]
H
R. | PathwayR | 3. CGHSCHZ)J\O/O\|<8H3
CH,C,H,
)oj\
Oo__CH
S. | Pathway S 4, ~ :
y CH™ N0 R,
CoHs
Code :
P Q R S P Q R S
Ay 1 3 4 2 B) 2 4 3 1

C) 4 1 2 3 (D) 3 2 1 4
RIS @ forw faff= dwa arfim faees (thermal decomposition) 1 = <2y T & gA-1 |
TS U9 H Al § ARed ve Suged ERE A AT HIfGg do1 Gl @ e A dre w1 gAnT
IS el IR G:

/\
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P
——> R+R0O

—coT
Q . oy
0 (‘ —co, R+R'O —> R+ X +&ifal diffi& (carbonyl compound)T
M —
(ERTRAERR) R, RCO+ RIO.W R+ X' + ®Eifaa 9w (carbonyl compound)T
| S | RCO; +R'O’ —CTZ'T) R+R'C
-l -1l
0
CGHSCHZ)I\O/ \CH,
(0]
Q. | WQ 2. o)
CGHS)J\O/ \CH3
(0]
O_ _CH
R. |9IR 3. C6H5CH2)J\O/ \|<CH3
3
CH,C.H,
(0]
Oo_ _CH
S| TS & ceHs)J\O/ Reh,
CH,

PrS
P Q R S P Q R S
(A%) 1 3 4 2 (B) 2 4 3 1
(©) 4 1 2 3 (D) 3 2 1 4
Sol. This is an excellent question, probably the best in the paper. Pyrolysis of peroxyesters is not

conventionally taught anywhere for IIT-JEE preparation, not even in any standard organic chemistry
course. But the question is throughly logical. It can be answered after a bit of reflection by anyone with
good basics of reaction mechanism.

Four pathways for reactions are given :
P

P, R+RrO
—co,
O 9 - Q@  RiRO — R + X' + Carbonyl C d
” /J\ _002 arbony ompoun
R-C-00~ Yk —
t R 5RO +RO"—=C%%5 R+ X + Carbonyl Compound
| S, Rreo, +RO—SOA ryRrO

Note that first homolytic fission is expected to give R—-C-O" + R'O". This is usually unstable (remember
kolbe's electrolysis) and decomposes to R*+ CO.. But Ph—-C-O" is stable, since it is a difficult bond to

break. Hence in (1) & (3), which have Ph—CH,—~C-O-O-Rgroups, Ph—CH:* will be formed (- benzyl
@]
|

radical is stable) so P or Q are possible pothways for them. For Ph—-C-O-O-R (2 & 4), R & S pathways
will be more likely.
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Sol.

~ 1:PorQ 2:RorS
2:PorQ 4:RorS
Now consider R'O*. If it is CHsO*, It cannot splite.
CH, (|3H3
But —_CH—C—CH.—> Ph-CH, + can occur. Hence carbonyl compound will be
Ph-CH; N ; 2 O/C\CHs y p
O.
formed with 3 & 4, but not with 1 & 2.
1:PorS 3:QorR
2:PorS 4:QorR

combining these options gives: 1:P,2:S, 3:Q, 4:R
| cannot but help commenting that such questions are those which make IIT-JEE what it is. A good
motivation for students to keep thinking while studying.
T8 U T9 UTAUA BT A W1 U g | IT-JEE IR & forg feedt ff ove RNl & ardi
UEe PI G U A eI Ul Sl ©, I8l qb (b [HA Soa WRIY BETH AFT B G&IDT § A1 78
fean a2 | <fe I8 e & 9gd & 96 9IC 2 | 39 U Bl SR AWihaA1 fharfdy @ qenya g &
MR W e & g1 XA <1 | 2 |
el @ fofly IR Uy fag W & -
—>P R+ RO’

—CO,

0 Q -~ o

Il ———> R+RO ——> R'+X + ot 9ifa

R—C—o,)/g N, — €0

{ R RCO, + R'O’ — €O, Rt X + TP AP

| S, rco,+RO—SOA RiRrO

Il
2 W & 999 tgat 99y fdgrs & gR1 R-C-0" + R'O* Ui 8Id 8| J& AUl SR ® (Pley
(@]

I
JEA SrgEeHy AIffhaT @1 s # IW) T R*+ CO. # Hfed 8 9 8 | wifed Ph—C-0" ot 81w 2,
SEPT dY BioASYdd e 2 |

O
Il
I (1) 9 (3) # fgH Ph—CH,~C-O-O-R @i SuRed 8, Ph—CH.* 941a1 B (- df< il Hotd Rt gran

?) g4forg P a1 Q 39 awIfad U B | Ph—|C—O—O—REr%1%N (29 4),R 9S U Af¥d 9T B |

L LPATQ 2:RUT'S
2:.PI1 Q 4:R3TT S
¥ R'O* R faarR &, IfT I8 CH:0" &, @ I8 fawfdsd T8 8 dAdhdl 2 |
CH, CH,

afe Ph—%TNC—CH3—> Ph—-CH, + O/\CHg R ST 213 39 4B AU FHIEiA AfE

(o)
g1 ® @fbd 19 2 ° =& 97ar B
: 1:Pa S 3:QaR
2:PATS 4:QUW R
g Al T I e A R, 1:P,2:S, 3:Q, 4:R
§ 39 U W PIS T T8 & FGHal § Sl IT-JEE 4 39 ISR $1 UH 9910 2| I8 fenefl & smeo=
fAIRYRT BT 93 BT Th 3BT I 2 |

/\
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(enantiomerically pure)

19. In the following reaction, the major product is : [JEE-2015, 4/168]
f=rferRad sifdfhan &1 g ITs [JEE-2015, 4/168]
CH,
CH
HZC/ = 2 equivalent HBr
CH, CH,
CH
/ 3
(A) HZC)H/ @®) H:C
Br Br
CH, CH,
(®) )\/\ (D% )\/\
H,Cc? Br H,C Br
o e
+
C CH c “\ cH,
Sol CHZ/ \CH/ * equivalent HBr Cle/ \CH/
H
CH,
| +
C CH, CH Br
oH” e C 3 cle
2
|—>Br cH” cn”
Major product
at room temperature
r
CHs +
| c “ ) cH,
= CHZ/C\CH/CHz 1 equivalent HBr Cle/ \CH/
H
CH,
| +
C CH, CH Br
oH” Ner” c|: 3 (|:H
2
|—>Br cH ey
HEN P dMU O
& ST
20. In the following monobromination reaction, the number of possible chiral products is
CH,CH,CH3,
H Br Brp (1.0 mole) [JEE Advanced-2016, 3/124]
300°C
CHs;
(1.0 mole)

fr=ferRaa s (monobromination reaction) 31f¥fshar # \wrfaa faa (chiral) STRT & FEAT 2 |

Resonance®
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Organic Reaction Mechanisms-Il _~ ﬂ—

CH,CH,CHj,
Br,,(1.047e)
2 i
’ B 300°C [JEE Advanced-2016, 3/124]
CH;
(1.0 Hret)
(enantiomerically pure)
Qe e 3E)
Ans. 5
CH,—CH,—CH; CH,—CH,—CHj5 CH,—CH,—CH3; C,Hs
H— Br
Sol. H Br B2 ,H Br + Br Br +
300°¢ H— Br
CH3 CHzBr CH3 CH3
chiral product achiral product chiral product
CH3 CHS
CHs H—— Br Br—— H
CH,CH,CH,Br
Br H
+ + CH; + CH; + H Br
H—— Br
H Br H Br
CHs CHs
chiral product CHs CHs CAlEN el
achiral product chiral product
CHZ_CHZ_CHS CH2-CH2-CH3 CH2-CH2—CH3 C2H5
H—— Br
Sol. H Br _B» ,H Br + Br Br +
s00¢ H—— Br
CHs CH,Br CHj; CHs
fve Sare rfpved ST fve SdE
CHs; CH;
CzHs H— Br Br. H
CH,CH,CH,Br
Br H
+ + CH; + CH; + H Br
H— Br
H— Br H— Br
CH3 CH3
fpver ST CHs CHs foer seme
fpva ST fve Sare
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21.*

)(Br
Q) © NaOCoHs

/\g

Among the following, reaction(s) which gives(give) tert-butyl benzene as the major product is(are)

[JEE Advanced-2016, 3/124]
f=iferRad # ee—=gfed =i (tert-butyl benzene) I3 I & wU H I drell swfhar () 2 (5)
[JEE Advanced-2016, 3/124]

Y c

*
(B ) AICl;
OH
(D*) L)
BF3-OEt,

© H>SO4

Y on
>

BF3-OEt,
22.*  The correct statement(s) for the following addition reactions is (are) [JEE Advanced-2017, 4/122]
HsC H HsC CHs
— . Br,/CHCI
(i) _Br/CHCL | \and N : (il _BrfCHCL | & and p
H CHs H H
(A) (M and O) and (N and P) are two pairs of enantiomers
(B*) Bromination proceeds through trans-addition in both the reactions
(C) O and P are identical molecules
(D*) (M and O) and (N and P) are two pairs of diastereomers
fr=forRaa Awe sifwfshaneli (addition reactions) & forg & %o ® () [JEE Advanced-2017, 4/122]
HsC H HsC CHs
— . Br,/CHCI
(i) _Br/CHCL | sk N : (il Bri/CHCL_, 5 arp
H CHs H H
(A) (M 3R O) 3iR(N 31 P) TIIRIFRI (enantiomers) & & g &
(B*) T4 srfwfshanett § aifAfAadRol g Hdhes gRT 9T §
(C) O 3R P 99&Y 317] &
(D*) (M 3iRR O) 3R (N iR P) SISINIRI (diastereomers) & I I ©
CHs;
CHjs H
Sol. () = B, _H Br Meso M and N
W e, CHCL Br
CHs
CHS CH3
CHs CHj3 H — B
i) “c=c{ B, "and B' H
w  h  CHCL Br————H H ———Br
CH3 CH3
o] P

(B) Bromination proceeds through trans-addition in both the reactions
(D) M and N are identical, hence, M and O and N and P are two set of diastereomers.
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Organic Reaction Mechanisms-Il _~

CH,
CHs M H B
g () /:c\ Brz , ' fa=qt M germ N
H cH, CHCl ™ Br
CH,
CH, CH,
N CH\3 /CH3 B H—— Br Br —— H
(II) C=C 2 aLan
W M CHCls . Br————H H——Br
CH3 CH3
o) P

(B) a1 arfafhamell # s Sia—armere Afafhar & gRT B g
(D) M T2 N 979 B | 37c: M @211 O, N @21 P faaRm weraadilil & a1 g 2|

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

AT - 11 : JEE (MAIN) / AIEEE (UBat auf) & g

JEE(M)AIN OFFLINE PROBLEMS

1. What is the product when acetylene reacts with hypochlorous acid ?
ST9 I, SSUIdaR™ 3T | JIWfhdl Hell & Al I UG §dT1 2872
(1) CHsCOCI (2) CICH2CHO (3*) Cl.CHCHO

[AIEEE-2002, 3/225]
[AIEEE-2002, 3/225]

(4) CICH2COOH.

CH - OH CH(OH CHO
Sol.  CH=CH +HOCI— || _Hocl, O o
' CH-_CI CHCI, CHCI,
dichloroacetaldhyde
CH - OH CH(OH), _ CHO
CH=CH +HOCI—> || _Hocl 2 -HO T
CH-CI CHCI, CHCI,
SERINT e foegss
2. Reaction of one molecule of HBr with one molecule of 1, 3-butadiene at 40°C gives predominantly

(1) 3-bromobutene under kinetically controlled conditions

(2*) 1-bromo-2-butene under thermodynamically controlled conditions
(3) 3-bromobutene under thermodynamically controlled conditions.
(4) 1-bromo-2-butene under kinetically controlled conditions.

40°C WX 1, 3-SCTST8ST & US AT & 1 HBr & TS 379] ol aifafehan <t 2 |

(1) T FrRE aRRefEl 3 3-9HegeH |
(2*) SEMfaeE R aRRef@l 3 1-9M-2-EH |
(3) Swrfasa fFrRfa aRRufoal § 39 g |
(4) T BT aRRefEl 3 1-9M-2-989 |
Sol.  CH2=CH-CH=CH: % CHz (Br) CH=CHCHs + CHs CH(Br)-CH=CH:
1, 4—addition

[AIEEE-2005, 3/225]

[AIEEE-2005, 3/225]

1, 2—addition

Therefore, 1-bromo-2-butene will be the main product under themodynamically controlled conditions.

Sol.  CH2=CH-CH = CH: % CH. (Br) CH = CHCHs + CH3 CH(Br) — CH = CH:
1, 20

1, 4—ar
3 S Rt aRRuft™l 4 1-am-—2-=EF J&=7 S| 8 |
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3. Acid catalyzed hydration of alkenes except ethene leads to the formation of [AIEEE-2005, 3/225]
(1) Mixture of secondary and tertiary alcohols  (2) Mixture of primary and secondary alcohols
(3*) Secondary or tertiary alcohol (4) Primary alcohol

TN b JRIRF I TehIFl Bl AT SARD STrdTor fAHAT & BeRawy g9 dTell IS BT ?

[AIEEE-2005, 3/225]

(1) fgas vd Jfasd Yemrgal &1 s (2) wrarfae® wa fgdae gedear &1 fAso
(3% e a1 s Yodbisa (4) A F  Tedied
4, 2-Methylbutane on reacting with bromine in the presence of sunlight gives mainly?[AIEEE-2005, 3/225]
(1) 1-Bromo-3-methylbutane (2) 1-Bromo-2-methylbutane
(3) 2-Bromo-3-methylbutane (4*) 2-Bromo-2-methylbutane

2-7fereged @) a1 g & uere # g HH R A { P 99 S U g 27

[AIEEE-2005, 3/225]

(1) 1-9r91-3-7@Rge  (2) 1-3M1-2-9ord=ges  (3) 2-9HI-3- AT (4) 2-5HI-2- AR
H Br
| |
Sol. CH,- (|? —-CH,CH; + Br, —— CH, - |C —CH, - CH,
CH, CH,
3°(R - X)
2-Bromo-2-methyl butane
2-9T1-2- A
5. HBr reacts with CH>=CH-OCHs under anhydrous conditions at room temperature to give

(1) CHsCHO and CH3Br
(3) BrCH2—CH2—OCH3

[AIEEE-2006, 3/165]
(2) BrCH2CHO and CHsBr
(4%) HsC—CHBr—OCHa

F & A9 IR Sielig /@R § HBr, CH2 = CH — OCHs & e @xa <ar & [AIEEE-2006, 3/165]

(1) CH3CHO @2 CHsBr
(3) BrCH2—CH2>—OCHs3

(2) BrCH2CHO @11 CH3Br
(4*) H3C—CHBr-OCH3s
Br

. 2 ! |
Sol. H2.C = CH- OCH;—* 5 H,C-CH-OCH, &, H,C — CH - OCH,

6. The reaction of toluene with Cl2 in presence of FeClz gives predominantly : [AIEEE-2007, 3/120]

(1*) o- and p-chlorotoluene

(3) benzoylchloride

(2) m-chlorotoluene
(4) benzyl chloride

TS &1 FeCls 31 IuRefd # Cl. 9 o3 gRT g=a: Tl 81T : [AIEEE-2007, 3/120]
(1*) 0- 3R p-FeARIET IS (2) m-FARIE g
(3) TITA FARTSS (4) IR FARTES
CH,
Sol. + Clzﬂ’

CH, CH,
Cl
+
Cl
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7. Which of the following reactions will yield 2,2-dibromopropane ? [AIEEE-2007, 3/120]
/1 # 9 foa sifafesar 9 2,2-SEammue ura 8 ? [AIEEE-2007, 3/120]
(1*) CHs—C =CH + 2HBr — (2) CH3CH=CHBr + HBr —
(3) CH=CH + 2HBr — (4) CHs—CH=CH2 + HBr —»
Sol.
Br
H* Br° H* Br° |
CH,-C =CH——>CH, - C CH,——> CH,- Cf CH,—/> CH,- C| CH, ——> CH- C| CH,

Br Br Br
2,2-dibromopropane
2,2-STEAHIgIT

8. Presence of a nitro group in a benzene ring [AIEEE-2007, 3/120]

(1) activates the ring towards electrophilic substitution

(2) renders the ring basic

(3) deactivates the ring towards nucleophilic substitution.

(4*) deactivates the ring towards electrophilic substitution.

d7oI9 9o 3 A8gl 9 o SuReIfa [AIEEE-2007, 3/120]
(1) STl gRiRemus & Ui 9o &1 9fhg axar 2|

(2) I8 BT AR I B |

(3) THEFTE! UfRRATUA & Ui 91 B Afhd HRal 2 |

(4*) sSR! IR & U 9o &1 Nfhd Hal 2 |

Sol.  —NO:2 group in benzene ring shows — I and — M effect, which deactivates the ring towards electrophilic
substitution but activates towards nucleophilic substitution.

I I H —NO2 Fg — 1 T — M J91d Sl 2, W1 f$ Selagieial UfoRemu_ & 9fd 9 &1 rdfha
PRAT & Afbs AfABEE foRemad & Ul afsha o g |

9. The electrophile, E® attacks the benzene ring to generate the intermediate s-complex. Of the following,
which o-complex is of lowest energy ? [AIEEE-2008, 3/105]
SR AETE! E® 909 9od WR IMMHAY GRd Al o-Aghd 99l 8 | 51 § 9 DI 9 BH Holl Pl
o-Hae 87 [AIEEE 2008 3/105]

NO, NO,
H H
(1) 7 ) £ (3) H (@)
E

10. How many chiral compounds are possible on monochlorination of 2-methylbutane[AIEEE-2012, 4/120]
2- 9GS & AMFARSHRY] R o fhee A |wa g ? [AIEEE-2012, 4/120]
(1)8 (2)2 (3*) 4 (4)6
Cl Cl

| * |
Sol. CHQ—CllH—CH2—CH3 CHS—(|3H—(;,H—CH3

CH, CH,
(R+3S) (R+5S)
Four monochloro derivatives are chiral. IR AMGAR! Ga= R © |
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11. Which branched chain isomer of the hydrocarbon with molecular mass 72u gives only one isomer of
mono substituted alkyl halide ? [AIEEE-2012, 4/120]
(1) Tertiary butyl chloride (2*) Neopentane
(3) Isohexane (4) Neohexane
APqd GIAM 72u ATl BSSIPIEA B DM ARIA ST qTell FAEGIAT AIATRAUG Yfewd gollgs &l
B TH AT <1 & ? [AIEEE-2012, 4/120]
(1) T gfied FaRTgS (2*) A
(3) 3MZATRRIA (4) R
| 3
Sol. H,C —C —CH, L single product.
| monohalogenation
CH,
neopentane
CH,
Cl,/hy
Sol. H,C—C—CH, ————>U&%d SdE|
’ | * o AFRdHsR
CH,
R
12. The reaction of propene with HOCI (Clz + H20) proceeds through the intermediate :
[JEE-Main 2016, 4/120]
9IfF @ HOCI (Clo + H20) & w1l aifdfshan 51 wegracit 9 gIr 9791 &l §, 98 &
[JEE-Main 2016, 4/120]
(1*) CHs—CH*-CH2-CIl (2) CH3—CH(OH)-CH2* (3) CHs—CHCI-CHz*  (4) CH3—CH*-CH>—OH
Sol.  CHs—CH*-CH:-Cl
13. 3-Methyl-pent-2-ene on reaction with HBr in presence of peroxide forms an addition product. The
number of possible stereocisomers for the product is : [JEE-Main 2017, 4/120]
(1) Zero (2) Two (3*) Four (4) Six
WRIFAZE &I SURAT H, 3-AfAA-Ue-2-89 HBr & 1 AMAHAT 1 R T FhHod SIE §491a1 & | SR
3 fory wa Bifaw aamaafaat o S aeft — [JEE-Main 2017, 4/120]
1) T (2) a1 (3% TR (4) o
4 2
S |. 3 HBI’
0 5 / 202
3- methyl pent-2-ene
Total stereo centers = 2, Total stereo |somers 4
4
3
ga' / R IC—|)B/h\
3-7fda e-2- s‘:r CH,
g B v =2, g B Fwedr = 4
JEE(MAIN) ONLINE PROBLEMS
1. In the hydroboration-oxidation reaction of propene with diborane, H202 and NaOH, the organic

compound formed is : [JEE(Main) 2014 Online (09-04-14), 4/120]
AT & SEARA, H202 3R NaOH & |1 BT SIaRIH—3i RIS AfAfhar # g1 ®fae diffe &

[JEE(Main) 2014 Online (09-04-14), 4/120]
(1) CHsCH20H (2) CH3CHOHCH3 (3*) CHsCH2CH20OH (4) (CHs)sCOH
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2.

Chlorobenzene reacts with trichloroacetaldehyde in the presence of H2SOa4

Cl
2 + H-C—-CCls 220 »
The major product formed is : [JEE(Main) 2014 Online (11-04-14), 4/120]
H2SO0.s &1 SuRefd # FelRig~oi &1 ana?ﬁﬁéoégsgﬁ arfaferan
cl 0
2 + H-C—~CCls 220
H g9 arel g AfE B - [JEE(Main) 2014 Online (11-04-14), 4/120]
(l:l (l:l
»a-Or {0« ®9-Or {0«
cl CHCI
i
©e<D-t-)-o 95D~
CCls C|:|

CH2—-CH=CH:
@/ on mercuration-demercuration produces the major product.

CH2—CH=CH
@/ P RERIT—IARFGE q T &I fharbe 8Iam @

[JEE(Main) 2014 Online (12-04-14), 4/120]

CH2—(|3H—CH3 CH2>—CH2>—CH>—OH
*
@™, oS

CHz-CH-CH; CH2~COOH
) OH OH ) @/

In the presence of peroxide, HCl and HI do not give anti-Markownikoff's addition to alkenes because:
[JEE(Main) 2014 Online (12-04-14), 4/120]
(1*) One of the steps is endothermic in HCIl and HI.
(2) Both HCI and HI are strong acids.
(3) HCl is oxidizing and the HI is reducing.
(4) All the steps are exothermic in HCI and HI.
RIS S @ SURURY H, HCI 3R HI TedHl SIvCHRSIHIGS AN T8 ad i
[JEE(Main) 2014 Online (12-04-14), 4/120]
(1*) HCI 3R HI & %= § Udp axv ST ® | (2) HCI 3R HI &1, Ul 37 2 |

(3) HCI SY=mI® 3R HI 39 ® 2 | (4) HCI 3R HI & awi § 9 oRo $HmE 8 |

The major product obtained in the photo catalyzed bromination of 2-methylbutane is :

[JEE(Main) 2014 Online (12-04-14), 4/120]
(1) 1-bromo-2-methylbutane (2) 1-bromo-3-methylbutane
(3) 2-bromo-3-methylbutane (4*) 2-bromo-2-methylbutane
2-9fIeA @ UHI §RI SAURT e # 91 fharha 2iar € ¢

[JEE(Main) 2014 Online (12-04-14), 4/120]
(1) 1-9T1-2-Afa=eH (2) 1-91-3- 7
(3) 2-9T1-3-AfARCH (4*) 2-sH1-2-H e

/\
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Organic Reaction Mechanisms-Il _~ ﬂ—

6.* What is the major product expected from the following reaction ?
D-Cl
——
Where D is an isotope of hydrogen. [JEE(Main) 2015 Online (11-04-15), 4/120]

frfaRea aifife &1 ugE Soe «®& 8 2

CH,
—

SRl D BISSINH & IARE B | [JEE(Main) 2015 Online (11-04-15), 4/120]

D CH, CH, D
(1) @CHS (2) @‘m (3% @0| (4) @‘Cm

Cl
CH
[

H H D
s CH;,
o \Cl 5 .‘\\\\\\\Cl A
D—ClI N
Sol. —C) D —_—> ]

7. Bromination of cyclohexene under conditions given below yields:
[JEE(Main) 2016 Online (10-04-16), 4/120]
I A T Sfwfthar H AT & SHHeE <al & [JEE(Main) 2016 Online (10-04-16), 4/120]

O Br, /hv
Br Br
Br Br
(1) Cr (2 (3) CC (4)
*; Br Br
Br

Br
o () = @

It is free radical substitution reaction.

3y g qoid gforenuT iffear 2 |

8. Consider the reaction sequence below :
OCH;
Succinic anhydride A Clemmenson 's X
ACl, reduction
Xis: [JEE(Main) 2016 Online (10-04-16), 4/120]
W= & g W HH R AR #ifg ¢
OCH;
aJfeafe wesgss A FAHTAT T X
AlCl,
X3E: [JEE(Main) 2016 Online (10-04-16), 4/120]
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OCHs QH ocH 2N
Hs;CO Hs;CO
1) O:j @ @
OH OH
o)
OCHs I:z / OCHs OCHs OCHs
O [ AICl,
Sol. @ o __zZn-Hg/HCl |
COOH
9. Which of the following compounds will not undergo Friedel Craft's reaction with benzene ?

Fr=ferRad & & & 9 AifS B I & T Wisd Hucd AMfHar T8 srf ?

[JEE(Main) 2017 Online (08-04-17), 4/120]
cocl

Cl
W) A (2) ~_-C @ = (4 Z~¢
(@)

(&)
Sol. CHz=CH-Cl —— [CH, = CHICI”
Vinyl cation is highly unstable hence Friedel Craft's reaction is not possible.
In CH>=CH-CI, carbon-chlorine bond has partial double bond nature to make reaction inert.

10. The major product of the following reaction is : [JEE(Main) 2017 Online (09-04-17), 4/120]
=1 sfAfhan &1 9= SAE B [JEE(Main) 2017 Online (09-04-17), 4/120]
Br, /hv

Br
1) @ (4)
- @ @

It is free radical substitution reaction and 3° allylic free radical is more stable.

11. The increasing order of nitration of the following compounds is :
[JEE(Main) 2018 Online (15-04-18), 4/120]
=1 A & AREIHIO HT gedl HH & [JEE(Main) 2018 Online (15-04-18), 4/120]
NH, Cl OCH; CHs;
(a) (b) (c) (d)
(1) (@) < (b) < (d) < (c) (2) (8) < (b) < (c) < (d)
(3) (b) < (a) <(c) <(d) (4) (b) < (a) <(d) <(c)
Sol. Here the aniline is the least reactive due to formation of anilinium ion in acidic medium.
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12.

Sol.

13.

Sol.

14.

The total number of optically active compounds formed in the following reaction is :
[JEE(Main) 2018 Online (15-04-18), 4/120]
=1 arfaforan 9 o1 gaor gofear (e afsa) are @i @ ga @@ 2

[JEE(Main) 2018 Online (15-04-18), 4/120]
3_/0\( HBr

(1) Two (2*) Four (3) Six (4) Zero
L (2*) o ) ©: (4) 3

Y= Y Y
e

Br

.

H H
2-Different chiral C in product, hence overall 4 optically active products.

I H 2-f=1 fh¥el BT 2, $AY B 4 THIRID Alhd IE |

The major product of the following reaction is : [JEE(Main) 2018 Online (15-04-18), 4/120]
=1 srfafhan &1 g S & — [JEE(Main) 2018 Online (15-04-18), 4/120]
CH=CHCH;
HBr
CH,CH,CH,Br BrCHCH,CHjs CHZCHCHs CH=CHCH;
- e @
CH=CH-CHjs ®CH-CH,—CH, CH—CHz—CH3
—Q - @
The major product of the following reaction is : [JEE(Main) 2019 Online (09-01-19), 4/120]
f=iferRad fwfhan &1 9= ITs @ [JEE(Main) 2019 Online (09-01-19), 4/120]
(I) Brz
"—>
(i) EtOH
OEt OEt
Br
"CO
Br OEt
OEt OEt
3 4)

/\
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Sol.

15.

Ans.

Sol.

16.

Sol.

17.

Br
A}
—>
Addition
The major product of the following reaction is : [JEE(Main) 2019 Online (09-01-19), 4/120]
f=forRaa emfwfshar &1 g@ IS & [JEE(Main) 2019 Online (09-01-19), 4/120]

io . ©/ _ACEA

CHs
1) (3%

NTA answer was (4), but correct answer is (3).

OH
. OH oh
H
f ©/ CHs AickA
O + _—
0

Which hydrogen in compound (E) is easily replaceable during bromination reaction in presence of light?
[JEE(Main) 2019 Online (10-01-19), 4/120]
CH3—CH2>—CH=CH2

) Yy B«
()
(1) a—hydrogen (2*) y=hydrogen (3) B—hydrogen (4) d-hydrogen
ANfrd (E) & garer o SuRefy & e sfdfhar @& 9o Sl gseior o J favenfia fear o
HHdl § ? [JEE(Main) 2019 Online (10-01-19), 4/120]

CH3—CH2>-CH=CH:
) Yy B a
(E)
(1) o-BTESIe (2) y-BTgRIoT (3) p-e1ERIoT (4) -BTERIoM
Allylic radical is more stable.

TaTSfors Hed 3fUd R Bl © |

The major product of the following reaction is : [JEE(Main) 2019 Online (10-01-19), 4/120]
CHsO
CH:CI (i) AICI5(anhyd )
(i) H,0
=1 sifafean &1 9= SwE B [JEE(Main) 2019 Online (10-01-19), 4/120]
CHsO

CHCI (i) AlCl, (frster)
(i) H,0
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CH30 CHsO
. m
OCHs
CH3sO« : :

MeO
Sol. CH—Cl __Aci, | ®

18. The major product of the following reaction is : [JEE(Main) 2019 Online (11-01-19), 4/120]
1 aifafran &1 ge SaE © - [JEE(Main) 2019 Online (11-01-19), 4/120]

HO
N ) Ho _ ()HC ~
2) AlCL(Anhyd.  (2) AlCk(Frofa)
Cl HO
Cl HO
(3) \T::::[::]\~ 4)

OH

OH

Sol. __@Hcl (2) Anhy. ST AlC,
EAS(Friedel craft rxn)

19. The major product obtained in the following conversion is: [JEE(Main) 2019 Online (11-01-19), 4/120]

71 SRl H§ 9T B Tl 9 I1S © [JEE(Main) 2019 Online (11-01-19), 4/120]
CHB\(O
o}
Bra(1 eqv.)
| MeOH
o}
0 CHz_ =0
CHa’« \|/
0 Br OQMme
1) (2%
o} O
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CHa =0 CHa 20
b Br ]
o] 0
3) | (4) |
Br
o] o]
CH O
3 = CHS\C/O CH3\|7O
cl) OQMme
Brz(leq) @
T N O Br —
C Br
Il o)
20. The major product of the following reactions is : [JEE(Main) 2019 Online (12-01-19), 4/120]
=1 sfAfhan &1 9= SAE B [JEE(Main) 2019 Online (12-01-19), 4/120]
CHs0
\©/\/\ (1) Cl/CCls
(2) AICI3 (Anhyd.)
Cl
CHs0
- \GO\ (2) CH:O
cl
Cl

39 CHsO @) CHsO
Cl

Cl

CH3O
Sol,  CH:O S CHeO Ay AC,
Cl2/CCla ! -

21. The major product of the following reaction is: [JEE(Main) 2019 Online (12-01-19), 4/120]
frfafea aiftfera &1 ge= Sae 2 [JEE(Main) 2019 Online (12-01-19), 4/120]
HsC
CH: ——)HCI
H
HsG  CH:—Cl CHs
CH3
1) 2)
H
H cl

N\ Resonance®
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HsQ  CHs

CH2—Cl
3) Oi\/ﬁcm ") Cl
H H

HsQ  CHs
C

lH3 CIIH3
HCI
Sol. CE>’C=CH2 —>O:>7C—CH3 B cl
@
H

22.

The major product in the following conversion is: [JEE(Main) 2019 Online (12-01-19), 4/120]
ferferRad Rl § 98 S@re R ¢ [JEE(Main) 2019 Online (12-01-19), 4/120]

CHso—QCH=CH—CH3 __ HBrexcess
Heat
B

r Br

3) CHsO—@—CHz—?H—CHs (4) Ho—@—CHz—ICH—CHs

Br Br

Sol. CH30—©—CH=CH—CH3 %HO—@—?H—CHH:HS

Br

/\
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