ALLEN JEE (Main + Advanced) : Chemistry

Alcohols and Ethers

EXERCISE - O

1. Ans. (D)
CHs

CHs—C—OH
CHs

The above molecule represents tertiary alcohol.
2. Ans. (A)

1 2
CH3—0—CH,—CH;s

1-methoxy ethane

3. Ans.(D)

2,5,6—trimethyl-2—
4. Ans. (A)

H3C ~ (1) BHs, THF H:C
= —_— C— CH,—OH
HsC - o oor® HsC~~ | ?
H
Product (P)
5. Ans. (D)

The product formed from the given reaction is :

(),
L -
<:>:CH2 (i)H,0,/OH° QCHZ OH

6. Ans. (C)
LiAlH4 is a strong reducing agent and will reduce carboxylic acid to alcohol.
H,C=CH-COOH—*"H,C=CH-CH,-O0H

7. Ans. (C)

NaBH4 can reduce acyl chloride to alcohol.
H3CO OCH3 H3CO OCHj3

NaBH4 Ej

C CH,-OH
0% al ?
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8. Ans. (C)
LiAlH4 is a strong reducing agent. So, it will reduce esters to alcohols.
0
/u\ Q
0) HO
OCH; OH
LiATH + CHs - CH, - OH + CH;30H
Hz20
(A)
9. Ans.(C)
OH

CH3 CH3
(i) Hg(OAc), H,0
(i) NaBH, /NaOH/H,0

In Oxymercuration Demercuration reaction, addition of H® and -OH® take place according to
Markovnikov’s rule but without rearrangement.

10. Ans.(A)

Given reaction is acid catalysed hydration which is an example of electroplic addition reaction.
11. Ans. (D)

Hydroboration does not follow Markovnikov’s rule and it is a syn-addition.
12. Ans. (C)

The reaction will occur as :

A -H20
OH

OH OH OH gHz

lRing expansion

:OH
0 . 3D

Product
13. Ans. (C)
The major product formed is:
@
HO NH, HO N, HOW__ o "
HNO. W) Ring I>_ C—H
-N2 compression ®

—H

Major product
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14. Ans. (B)

The given reaction will proceed as :

HsC Ph HsC
AN / © 3 7[\ /Ph ~ . ® Ph
) /T_C /—ﬂH C C 1,2 —Ethyl shift CH3—C CLCHg

N 7/ o\
CH; Et |
OH OH CHs %OH Et
o
Ph
CHz;— C——C—CH;s
N
0 Et
Major product
15. Ans. (D)
4 @
OH; ® OH;
(7 . /\ H /7
Ring HS0,®
Expansion
16. Ans. (C)
The product formed in the reaction sequence is :
®
CH,—OH CH; Br
®
H® Ring expansion -H® HBr
) ===
[A] (B]
17. Ans. (D)
The reaction will occur as :
07 3 <O®—H OH

18 R I |
CHs—C—0—H + CHsOH —> HyC-C—O—H —> HsC— C— OH

C CHa—(l)(—JaH

CHs—O-H 18
18 l
0

|| 18
H3C—C—-0-CH;
18. Ans. (B)

1

Order of esterificationoc ———— =
Steric crowding

Steric crowding: b>a>c

So, order of esterification will be: c>a>Db
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19. Ans. (B)
The reaction will occur via mechanism as given below :

OH OH
Ring
—HzO expanswn
M l
0

Major product
20. Ans. (C)
The reaction will be :
CHs CHs CHs
CHa_CHZ//WHOH s CH3-CH2// H S CH3-CH2//" "ICN
H Br (SNZ) H
Major product
21. Ans. (A)

The major product formed will be :

QOH + Ts—Cl Pyridine Q/ CI—hCHzONa Q

Major product
22. Ans. (C)
The reaction will proceed as :
H3C//// ” Purid HBC//// ﬁ
{w— C-OH + Cl- s@cm% e C-0- S—@CH3
/ I / Il
CHsCH; 0 CHCH, O
sNleCN
\\\CHg Hy,
N C- C‘H - H3C"C CN
CH,CH; H3CH:C
Major product
23. Ans. (A)

The complete reaction sequence is :

Cold KMnO CrO
@ 0 n04 E:EOH ACr'Olil > EjiOH
o

Syn-dihydroxylation Oxidation
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24. Ans. (C)

Only vicinal diol / a-hydroxy carbonyl / a,f-dicarbonyol compounds react with HIO4.
25. Ans. (A)

The reactions involved are :

CHz-OH

(a) [ O" = 2HCHO+ HCOOH + CO
C=0

I
CH,-OH
CH=0

|
(B) ClH—OH HIO4 AHCOOH

(! —— > HCHO+3HCOOH

26. Ans. (A)

CH3CH.CH,CH,OH  —*¢ 5 CH.CH,CH,CHO
1° Alcohol Aldehyde

27. Ans. (B)

Tertiary alcohol does not react with PCC. So, the substance will be :

I "
CHs— CHy— C—CHy —Hb=C-Mg o h.C— CH,— C—CHs
(A) (i) H:0 @ |
CHo—CHs

(B)

(Does not react with PCC)
28. Ans. (D)
The complete reaction sequence is :

CrOs Cu
/©<OH Acetone QO H 300°C H
HO 0 0

(P) (Q)
29. Ans. (B)
The products formed are:
CHO
CCH-OH  — 2% HHCOOH + HCHO
" CH—OH
30. Ans. (C)

3° alcohol does not turn orange colour of chromic acid to green.
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31. Ans. (D)

Secondary alcohols give blue colour in Victor Mayer test.
32. Ans. (A)

Primary alcohol gives red colour in victor Meyer test.
33. Ans. (B)

Williamson'’s ether synthesis reaction involves the treatment of sodium alkoxide with a suitable
alkyl halide to form an ether.

[t is Williamson’s ether synthesis reaction.

34. Ans. (C)
It does not involve the formation of carbocation, as the reaction involved in Sy2.
35. Ans. (C)

The reaction involved is epoxidation. So, product formed is :

mCPBA
P

36. Ans. (C)
It involve Sy2 mechanism.
37. Ans. (A)

1

As it follow Sy2 mechanism, So, rateoc ———
Steric crowding

Hence, rate of reaction will follow : CH3° > 1° > 2° > 3°
38. Ans. (A)

The product formed is :

I\/Ie:C=C C " _neo M
H Ph 4 H \ / Dph
0
39. Ans. (B)
Only reaction II will give test-butyl ether
o o
CHg—CI—ONa + CH3CH.Cl—= CH3—CI—O—CH2CH3
CHs CHs
In case of reaction |, these is high steric crowding in alkyl halide. So, elimination takes place in place
of substitution
40. Ans.(C)

SN2
@O—CH3 +HI—>
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41. Ans. (B)
The product formed is :
I
@(j\ Conc.HI
0~ ~Me 505 ~Me OH
I
H
42, Ans. (A)
In Sy21°© attacks at alkyl group with having less crowding. So, reaction will be,
HiC~CHy~CH-CH; — O-CHy~CHs L H5C~CHy~CH-CHy ~ OFF+CHs~CHz-|
CH3 CH3
43. Ans. (A)
Acid catalysed cleavase of ether. In this case, the reaction will follow Sx2 mechanism.
Me Me Me Me
H I 0 I H 225y I 0H+H0+H
D Et D Et
44, Ans. (C)
The total number of alcohols formed are :
OCH3 OH
H®/H0 *
_H/H0 o
()
lHe/HzO
OH HO
+
(1) 22=4
Total=2+1+4=7
45. Ans. (B)
The products obtained are:
18 D H
Hs0 @ N
é s
18
46. Ans. (B)
The reaction obtained is:
R CHl
H3C—C{I—/CH2 —_— H3C—C|H—CH2—CEC—CH3 — H3c_c|H_CH2_cEc_CH3
0< 0° OCH;,
Product
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47.

48.

49.

50.

Ans. (C)

Diethyl ether /\O/\ —ar /\O

N

1-ethoxy—1-hydroperoxyethane

Ans. (A)
The reaction involved is :

OH

. o 2 0
CHsCH,0-C=CH, L>CH3CH2—O|—C|—CH3 205 CHsCH,0H + I

CHs H CHs

Ans. (A)
Me; Culi is les reactive than Grignard reagent, hence (C = O) group is not reduced.

M%/D

CH 3—(fTCH 3
; ; )
J

(Nu® attacks at SN2 \
Less substituted site) Ne,Culi | CHZ_CII_CH3

o

Ans. (C,D)
Lucas reagent and K,Cr;07 can differentiate 2° alcohol (A) and 1° alcohol (B).

EXERCISE - S

0

Ans. H)JV\/\H/

0
Major product

The complete reaction sequence is :

OH __Tsc OTs Alc.KOH/D (i) 0sO4 OH
Pyridine Elimination

OH
0
(ii) HIO4
H/u\/\/\n/ 1
0
Major product
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COONa
|
2. Ans. CH3d +
o0 0 Li® ﬂ
[l =+
COH CH3 C— CH3 COONa
+
| gOH |
CH3L1 —LIOH I> + NaOH CH3»L +
3 Ans. (3)

K4

,

\\\\\

OH
OH HIO4 (1) LiAlH4(excess)
2n®
OH
(B)

Stereoisomers of (B)

CHs CH3 CH3
H—r—OH HO——H H OH
(CHz)4 (CHz)4 (CHz)4
HO—r—H H—r—OH H—T—OH
CHs CHs CHs
M (ID (I

2 chiral centres and plane of symmetry is present in compound (B) so the total stereoisomer of
product (B) will be 3 (2 stereoisomers are optically active whereas 1 stereoisomer is optically
inactive which is meso form)

4. Ans. (3)

OH xACZ0 . OAc

CH,—OH
OAc

OH OAc

Number of alcohol is number of moles of anhydride consumed.

3
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CH;
N
o0
5. Ans. %
(b)

CH,OH CHZEOTS CH;
T.sC.l ‘\. . \
OH Pygl:icme OH (0}
(a) (b)

i i
oo
(L) C>— C—OLi M) C>— C—O0—CHj
I
OH CH;
CH,—OH
7 Ans.
0 0 0
CHO cn ]
(A) (B) 0
OH cH; OH CH;
CHO CH,—OH
(9] (D)
8. Ans. 1 = LiAlH4, 3 = HIO4, 4 = NaBH4
Ph Ph Ph Ph Ph Ph
— 1. LiAlH, — H® —
H (better than A
H NaBH4)
HOH,C CH20h
0 0
0
OH; OH 2.0604
OH OH 0 O Ph : Ph (hydroxylation
Ph Ph _i_ syn)
Ph Ph L 3. HIO4
4. NaBHa (Periodic acid)
0 0 0
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9. Ans. /ﬁ/

OH

(a)
/j)/H PBrs /ﬁ/ Mg /ﬁ/
Br

MgBr
(A)
|NazCrzO7 /\(])/ (B)
- ﬁlgBr OH

10. Ans. @O
OH OTs
Q0 @0 =0
(A) (B)

Il Il
11. Ans. CH;—C—CH,—CH,—C—CHj;

0 0°Li
| o @ CHs—Li | oo
CHs3 TCHz—CHz—C—O Li+ CHy———> CH3—/C\—CH2—CH2—C—O Li
O O O 0 CH
3

[©]
leo

i i
CH3—C—CH,—CH,—C—CH3

12. Ans. CHs OH

CHs
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CH.-OH
0 [ 07\
CH>-OH 0
(L =1
CH-COEt CH-CO2Et

CH; CHs
LiAlH4
H+

0
CH OH
| N
CHs3

ketone is more reactive than ester toward nucleophilic attack.

13.  Ans. CH3-(CH2)3-C*OOH
0 0

oo | | EtsN | |
CHs~(CHa)s-OH + CH3—ﬁ€Clt—> CH3—(CH2)3—O—|S|—CH3

0 0

\ 14
14 H30© 14 KCN (SNz2)
CH3—(CH2)3—COOH €« CH3—(CH2)3—CN

(B)

14. Ans.

O lH30+
;
) CH3—|C|—=:::—_C1 H
I ol
(Zy O—C—cCHs; ()
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EXERCISE - JEE (Main) PYQ

1. Ans. (3)
3° Alcohol -%;2—» Immediate turbidity
OH Cl
CH3—(:I—CH3 R CH3—(III—CH3
CH; CH;
2. Ans. (3)

—> (C2Hs HSO.4
C2HsOH ——1—— C;Hs - O - C;H;s
—> CH; =CH;

Acetylene (CH = CH) cannot be formed from above reaction.
3. Ans. (2)

Tertiary alcohol reacts Fastest with Lucas reagent by Sx1 mechanism.
4. Ans. (1)

The reaction involved is :

CH,=CH-CH,-Br + C¢Hs0°Na® —— CH,=CH-CH,-0-C¢Hs
(Allyl phenyl enther)
5. Ans. (1)

Victor Meyer’s Test
1°Alcohol

RCHZOH COII(;Z;‘HI 3 RCHZI AgNOZ

Red P+ I2
RCH:NO; —l

(NaNO; + H2S04)

or
HNO:

R—ﬁ—NOz
N-OH
Nitrolic acid

NaOH

Blood Red colour
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ALLEN’

2°Alcohol
Conc. HI AgNO:

R,CHOH T’ R,CHI
Red P+ I2 ’
R,CHNO; _l

(NaNOz + H2504)
or
HNO:
RZ(I:_NOZ
NO

Pseudonitrol

lNaOH

Blue colour
3°Alcohol
RsCHOH ey pocpp -28N0
Red P+ Iz ’
R3CHNO; _l
(NaNO2 + H2S04)
or
HNO:
No reaction

lNaOH

colourless

6. Ans. (3)

Williamson ether synthesis is an example of Nucleophilic substitution reaction.

o @
RONa + R'-X ——> RO—R’

or
K®
7. Ans. (1)

Bouveault - Blanc reduction :-

” E Na
R-C-0-R WR—CHz—OH
Ester

8. Ans. (4)
The major product formed is:

Br OEt

- -
—_— —_—

(Major Product)

Br

www.allen.in
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9. Ans. (2)

The major product formed is :

0 0 O OMe
Brz(leq.) g\Me.dH
_— _—

I ®
Br Br

Major Product

10. Ans. (4)

The reaction involved as :

OCH3 OCH3 OH
©/ HBr ©/ HBr ©/ + CHaBr

CH=CH: CIH—CHs CIH—CH3
Br Br
(Major Product)
11. Ans. (2)

The complete reaction sequence is :

Ag,0

—&= - CH3-C=C°Ag®
CH+-C=CH Precipitate
3-C= —
Hg2®/H® .
(A) %} CH3-C=CH; Tautomerism CHa- "—CH3
OH B 0
lNaBH‘;
CHs~CH-CHs e CHa-CH-CHy
Cl OH
(Turbidity within @
5 minutes)

. Compound A is H3C-C=CH.
12. Ans. (4)

The product formed is :

EtOK/EtOH

(1) Hg(0AC)2/H:0
(2) NaBH4
OH

Ph
4]

Major product

[164]
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13.

14.

15.

16.

Ans. (4)

The product formed is :

0
_) @\/\ Na/ether @
CH:Br

CH,Br (B)
Product

Ans. (4)

The product formed is :

Br
I
CH3 - CH - CHZ & CH3_ CH _ CH2 (1)31’ CH _ CH _ CH
\O/ % (2)HBr > 3 | 2
20 Br
I!I (Product)
Ans. (2)
oo (+)
cH; *PH M CHs ()
CH-CH; C(CH CH; CH-CH;
H® —HzO H
ll,Z-hydride shift
CH;
CHZ CH3 (+) CHz—CH3
(_
Ans. (2)
" g
CHa-C-CH=CH: e e > HsC- C-CH-CH;
CHs HsC OH
B2Hs| H202/0H® (A)
(Markovnikov product)
?HS
CH3—(I:—CH2(I:H2
CHs; OH

(B)
(Anti Markovnikov product)
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Ans. (1)
OH
Nal
| | +HCl 2> | | SNZ | |
18. Ans. (4)

N /\AW

H20
/O
OH Br
19. Ans. (2)
0
/ \/\/OﬂH
f %
(v 1mole) lMe—Mg—Br
0 o e
/\/\/O MgBr
H
Me—Mg—BrJ/ 1 Mole
0° oo
M o e
| H50® W
.x=2mole ; X_- 2_
y 1
20. Ans. (4)
CH2Br

[166]
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21.

22.

23.

24.

OH OH
@/ HABr @/

OCHs OH

Ans. (1)
OH
(1) BHs THF \X (A)
H,0,, HO®

Anti-Markovnikov

\/lk — product

Hg(0OAc)2, H20
NaBH4 OH

Markovnikov product

(B)

Ans. (4)
A solution of CrOs in amyl alcohol has a blue colour. So, option (4) is correct.
Ans. (4)
OH
CH=0 + C3H7 (Both groups can be present)
(C10H1202)
or
OH
CH20H + C=C-CH3 (Both groups can be present)
(C10H1202)
OH OCH3
NaOH
CH=0 + CsH; —> CH=0 + CsHy
OH OCH3
CH,OH + C=C-CH; > CH;OH + C=C-CHzd
Ans. (1)

Butan-1-ol (CH3CH2CH2CH20H) can undergo hydrogen bonding. Ethoxyethane (CH3CH>-0-CH>CH3)
has no hydrogen (attached with F, O, N) which can undergo hydrogen bonding.

More is the extent of intermolecular H-bonding, more will be association of molecules. Thus, leading to
higher boiling point.

Hence both Assertion (A) and Reason(R) are true and (R) is the correct explanation of (A).
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25. Ans. (3)
PhO-Na* + Me-Br —25ph-0-Me
~—7
26. Ans. (1)
Ozonolysis of alkene, gives aldehyde, ketone & carboxylic acid.
CHO CH0H
% *
H— OH H— OH
. NaBH4 .
HO— H HO— H
CH.0H CH0H
(B)
Optically active
CHO CHO
* *
H— OH  ..coa H— OCOCH3;
HO—F—H Py CHsCO0——H
CH;0H CH,0COCH3

(x) gives positive schiff’s test due -CHO group
(x) is L-tetrose.

27. Ans. (1)
. H OH
CH3-CH=CH, i o™ CHa-CHz~CH, —EEC> CHy-CH,~C-H -SKMEBC> CH,-CH,~CH-CHa
EXERCISE - JEE (Advanced) PYQ
1. Ans. (A)
Dehydration of B-hydroxy carbonyl compounds is fast.

0 OH 0 0
H® ® A
—Y> — s>
M -H20 /\/\ -H /\/\
5-aH

o—-B unsaturated
carbonyl

2. Ans. (B)
The correct order of boiling point.
CH3CH2COOH >  CH3CH2CH:CH2-OH > CH3CH2CH2CHO

(3) (1) (2)
(Strong H-bond) (Weak H-bond)
3. Ans. (D)

The product formed is :

C2H50°Na®(excess)
@OH + C2Hsl CzHsOH (Anhydrous) CzHs0 CzHs

O@

Nucleophilic strength : C;Hs0° >
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4. Ans. (B)
The reaction will proceed as :
Acid + Alcohol —— Ester

(Enantiomerically ~ (Racemic with |:R R]
pure) 1 chiral carbon)
i.e. (R) R/S Optically active
Mixture
5. Ans. (D)
The product formed is :
OH
H® ) HzO !
CHg—(E—CHz H_zO) CH3—(|:—CH3 CH3 (|: CH3
Ph Ph Ph
2-phenyl propene 2-phenyl-2-propanol
6. Ans. (B)
Phenyl magnesium bromide will behave as base and abstracts proton from t-butyl alcohol.
OH (I)MgBr
|
PhMgBr + CH3—(|:—CH3 —— Ph-H+ CH3—(II—CH3
CHs CH3
7. Ans. (4)

CuS0,.5H,0 exist as [Cu(H,0),]S0,.H,0
. Four water molecule directly coordinated to Cu?®
8. Ans. (D)
The product formed are:

QOCHg + HBr — {;>—(§lCH3 B—r@> QOH + CH3Br

H
9. Ans. (C)
Ph H Ph
AN
S N Ph—CL:'O@—R —RDS . ph— (F/ + ROH
Ph bh
Ph 1

o |
H30 + Ph—(ll—OH Ph — C\
Ph Ph H

HZOJ
If 2 Ph groups are substituted by 2 MeO —@—groups then carbocation formed in above

sequence will become more stable and rate of above hydrolysis increases.
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10.  Ans. (ACD)

The combination of names for isomeric alcohols with molecular formula C4H100 is/are

Formula

Names

CH3CH2CH2CH2OH

n-butyl alcohol / butan-1-ol

(|:H2—CH—CH2—OH
CH;3

Isobutyl alcohol / 2-methyl propan-1-ol

CH3—CH2—(|:H—OH

CHs

Secondary butyl alcohol / butan-2-ol

r
CH3—(|I—OH

CHs

Tertiary butyl alcohol/2-metyl propan-2-ol

11. Ans. (B)

1) PBrs, Et20

Me, \\\\\\N3
7
2) Nal, Me2C=0

3) NaNs, HCONMe:2

Me
all the three reaction are SNZ so X is

OH

JEE (Main) Practice Paper

SECTION-A

QOH (4) OOH
| |

1. Ans. (3)

(1) QOH (2) GOH (3)
@ Hyper @ @ resonance

@

4>2>1>3
2. Ans. (2)

CH; CHs

|
CH3—C—CH=CH2 —_— CH3—C—C—CH3
|
CHs CH3;OH

@ @ more resonance

In the above conversion addition of water on alkene is done by markonikoff rule without
rearrangement of carbocation, which is only possible in oxymereurations-dumercuration

[170]
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3. Ans. (3)
CH,—CH3
OH CH=CH;
C
(Addition of
(Addition of B A water are to anti
water with markonekoff rulle)
rearrangement)
?Hz——CHg CH2CH,OH
UOH (Addition of U
water are to
markonekoff rulle)
4, Ans. (1)
CHs i) Hg(OAc)2/CH30H
>C CH—CHs (1) Hg(O0Ac)2/CHs R
CHs (ii) NaBH4, OH®

the reagent is of oxymercuration and de-mercuration, here the CH; — OH will take place according
to markonikov's rule.

CH CH OMe
EAN i) Hg(OAc)2/CH30H EAN
_C=CH—CHj Sk S M BN X—C—CH,—CHs
CH; (ii) NaBH4, OH CHs
5. Ans. (1)
EI] J—CL L
? o) CHs; ~OH
CHsH Carbocation formed
is more stable due
to back bonding
—GIL— GO, —
0 CH; ~OH 8 CH; ~OH

Driving force formation

H20
=
%0 CH; ~OH 6t 07 e, o

6. Ans. (3)
CHs; CHs
Ph Ph conc. H2S03
OH OH

the above reaction is pinacole-pinacole rearrangement
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STEP-1
CHs; CHs CHs; CHs
| s o]
Ph | | Ph [~ ph | |
OH OH OH OH:
© ®
STEP-2
C|H3 (|:H3 C|H3 CH;
Ph | /I\Ph o > Ph | @ Ph = mre
OH OH OH
®
Ph
Ph—2 Ph  (migratory aptitude H > Ph > R)
OH CH;
STEP-3
OH Ph
Ph—2 | Ph > CH3—C——Ph
Il
| )
OH  (CH; CHs
Ans. (2)

Reaction of ether with HBr

He Br®
— — —
5 OH69 % B
r
% (l) OH
H

further reaction is not possible as water cannot be removed for the product due to formation of
carbocation is not possible on longest ring also Lp. of oxygen are involved in resonance.
Ans. (1)

(X —
(eq)

[t is important to that reaction can take place only one equivalent of HI

(X —
(]

T—Q®
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Now breaking of bond will take place according stability of carbocation

Y
I | OH
H H

9. Ans. (2)
E*C CH

CHs—CH—CH, ———>——> CH;—CH—CH,

|

Y 0 C

© I

I
CHs

in the and step

/\85 C—CHs

CHs—CH—_CH, —— 7 2> CH3—(|IH—(|IH2

P, o

C
l
T
CHs

CHg—?Hﬁ)CI&L{d/) CHs—CH—CH—C=C—C

0° OMe
10. Ans. (2)
@gN OTs
/\/>-/ sk, /\/>/
7, pyridine 2,
HY D o D
It is SN2 reaction in which a bad leaving group — OH converted in good leaving group — OTs
SH
SH + _ SN
(Nucleophile) %
H D D H

Inversion will take place due to back side attack (SN2)

11. Ans. (2)
Q
T \g
R\ F R
:o:/+\ Q]'gg — 0 —> BF;
R'/ F/ \F R'
(has complete (has incomplete

octet) octet)
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12. Ans. (3)
OH cl
I
HsC—CH—CH; —ucasreagent HsC—CH—CH;

Turbidity = 5 minutes

But above turbidity is not possible for primary alcohol.
13. Ans. (4)

Given molecular formula CsH1,0, DOU =0

Possible alcohols: CH3-CH,-CH2-CH2-CH2-OH

CHg—(IZH—CHz—CHz—OH

CH3
CH3

|
CH3-CHz-CH-CH2-OH — 1 chiral centre (RandS)

g
CH3—$—CH2—OH
CH3
Total = Five primary alcohols are possible.
14. Ans. (1)
Ph Ph
H on —2k H l
CH3 CHs

(P)
Above reaction follow Syi mechanism
15. Ans. (2)
The above conversion can be achieved by NaBHa.

0 OH
¢ NaBH, ¢
NO; NO;

16. Ans. (1)
CH,OH CH.OH CH,OH CH,0H
o e o o
CHs0 Br 0:N
17. Ans. (2)
Ph—O—Ph is very least reactive to cleavage with conc. HBr
18. Ans. (1)

CH3-CH,-OH =85> CH,CH,Cl + POCl; + HCI
(A)

ldryAgzO

CH3—CH2—O—CH2—CH3+ AgCl
(B) major
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19. Ans. (3)
&)
I Rearrangement
M /gy — /_\@ > /\
(1) (22
OH
. \)\ ~H:0 R
29
OH
(1 >_/ _-H0 o >@ - >@
(12 (39
(v) > OH —2 >@
(32
20. Ans. (2)
The complete reaction sequence is :
CHa—#—Cl 0
I
CH3-(CH2)3-OH +3N> CH3—(CH2)3—O—ﬁ—CH3 (A)
Sn2 reactioanE}N
CHs-(CHz)s-CN  (B)
Hydrolysisl]-lgo“B
CHs-(CH2);-COOH  (C)
SECTION-B
1. Ans. (5)
The compounds giving 1° alcohol on reaction with LiAlH4 are :
(A) CH3CHO (C) PhCHO (D) cHs-C-Cl

(E) CsH5-C-0-C-CHs and (H) HCHO

gives 1° alcohol on reacting with LiAlHa.
2. Ans. (10)

The complete reaction sequence is:

X OH H H
_Hs0% _T’H H

H
(A) (B)
10 a-hydrogen present in B.
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3. Ans. (0)
The reaction involved is :

OH “ - 1
“ ® H
+
) . s e
HI Ring expansion 1, 2 H-shift I

(major product)

No chiral carbon present in this product.

4. Ans. (4)
Et
/\)\ H2S04 3 ® N 3 X
OMe
Me

Total chiral centres = 2
Total compounds = 2n = 22 =4 (n = number of chiral centres)

5. Ans. (3)

NaBH, is a weak reducing agent and can only reduce aldehydes, ketones and acid chlorides.

Il ICI) ICI)

(1) R-C-H (2) CH3-C-CH3 (3) CH3-C-Cl can be reduced by NaBH./H®.

6. Ans. (4)
0 (i)CHsC=CNa OH o
i)CH3C=CNa Na
f E —_—> —_> /'\/\/CH3
HC (ii) H20 H3C/|\CH2—CEC—CH3 Liq.NH3 HsC x
3
HZOlNaOH/KMnO4
OH H H OH OH OH
/’l'\/k'/cH3 * * : CHs
HC OH £ AsC H i
R/S OH R/S H

Total 4 different triols isomers are formed.

7. Ans. (2)
[0] 7 Y N
Oxidation state: CH3-CH,=CH, ———> CH3-CH;-CH, (Methyl oxirane)
3 2 -2 3 -1 -1

Net change in oxidation state is 2.
8. Ans. (4)
(dl) 2 methyl butanoic acid and (dl) - butanol

Jresterification

v

(d,d) Ester (1,1) Ester (d,1) Ester (1,d) Ester

(1) (2) (3) (4)
Ester consists of two stereocentres, Chiral center during whole reaction are not effected, that's why
all esters are optical active.
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9. Ans. (3)

Can’t break

- 1 mol
@-O—-—CHg ﬂ»@—omcml
H i

T

D.B.C
(aromatic)
I'4
<:>-0—-—CH 2 mOIe <:>—1 + CHsl + H20
I H ¢
NO DBC
non aromatic
10. Ans. (2)
CH;—+0 —0 oTCH3
['H
1
DBC
JEE (Advanced) Practice Paper
1. Ans. (C)
COOH MgBr COOH
Acid-Base Reaction
of Grignard reagent
SOsH (leq) $0;MgBr
more acidic
group
2. Ans. (C)

S}
< ﬁ/—\P}_lMgBr ?7 <0 /\ 07
c1—c{c1—> cl—cLCl —> Cl— c PhMgBLml}c Ph

I
Ph Ph

|

o®
OH OMgBr o Oﬁ

H30® | PhMgBr
Ph—C—Ph <€——— Ph—C—Ph <— Ph—C—Ph

I |
Ph Ph
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3. Ans.

©)
0
/N Y
Br 8<,mgBr L., C—OMgBr
O =0 —=U
(A) J/H®/H20

0
|I I

C—ONa + CO,T + H,0 C—OH
14
C( ga:cog C(
odlum
(©) bicarbonate (B)

test

4. Ans. (D)

Q\/O Pyrldme EtzO MgCl

\/ H30®
Hydrolysis
f())H dOHt (|)H of ether
(Product) OH MgCl
5. Ans. (B)
leaving group ability = — Cl > OC;Hs
0 81\(?[ X 0
g
4 e | 1>
C(—C—0CHs ———— cl— ? —0C;Hs —— > Cl—C—O0C:Hs
R 0-
lRMgX
o0
(l)H (l)MgX
NH4Cl
R—C—R T R— C R
I
R R
3°-alcohol
* Total two RMgX are consumed for complete reaction
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6. Ans. (D)
®
CHgMgBr+ H30
H@ Br@
[SIS)
OMgBr clis “ cfls %Hz
A
(8) -H20
H— C H
ether
o &
Hs CH3—OMgBr 3 MgBr
H@/HZO

_=Hz0 1,2-Shift 19 -
H®+19 (Ring Expanswn) (Ring Expansion) ~
®
CHs3 CH; I
(E)

3 CHZ_ OHZ CH3 C
7. Ans. (C)
0 S OH
(i) CH3CN | RMgX |
RMgX —> R—(C—=CH3; ———> R—C—CH3;
(ii) H20/H® NH4Cl
(A) R
3°-alcohol
8 Ans. (A)
ST “vo R
/3%
CH3 CH3 "I CH3 /7“
socl | \ ® |
H | (SN1; H | '\]m gzz > Ne— . p4
N\[/2 i
Et Et \Et
* R—C=N (i) CHsMgBr
l(l) CH3MgBr (i) 1200
. (ii) H20®
Hint
R—|C|—CH3 O CHs
0 CH3—C+*R cl
2 H® Et
* Option (A) is = @ ©)
CHs Product
0 R © (ketone)

So, ans is (A)
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9. Ans. (A)
/\5 CHs CH3
O e (Y
“y, O @ %, O D
“70MgBr “7OMgBr
N— —

’ NH4Cl — H®
CH3 CH3
U +
), .\,

7/
70H 770H
N— 7
Enantiomers

10.  Ans. (ABD)

0 T OH

|
(A) CeHs—CZCHs + CHsCH,CHMgBr 22%% ¢ p— ¢—ch,

CH,CH,CH3;
0 OH
< ) |

O@
(B) CeHs—C—CHs+ CHsMgBr ()—3>C6H5—(|: —CH3

CH3
—
<|| CH3\ 8— (“) H30@ cl)H
©) CeHs—C—CH3+CH CHMgBr ——> C¢Hs—C—CHs  Same as
i CH—Me given product
|
Me

< ) OH
ot @
(D) CsHs—C=-CHs + PhMgBr W HO° HS—? —CH;

Ph
11.  Ans. (BCD)

&_0\6_ OH
&3 (i) MeMgBr CHy _HoA HBr/HzOz
— >
(A) (ii) H® 3 dehydratlon
reaction (-Hz, O0)

(Major)

Antlmarkowmkoff
add»

&0\ OH

5-
<) (i) MeMgBr CH H® A
—_—
(B) (i) H® 3 dehydratlon
reaction (-Hz,0)
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(D)

CH
©) (1) MeMgBr. H Br X : Br
L AHOBrO -Hz0 8.
(1] MeMgBr

(11) NHa4Cl

Ans. (AB(C)

v %N\)ﬁﬁ
U UG

NaOH
[OJ
(B) “ (0AC) Nad : [ T
Hg(OAC)2 NaBH4 NaOH
U H20 i i

(OMDM)

mCPBA 0
@ _ﬂ/ “Cmcn / \ :
(D) No SN2 possible due to double and character of C — Br.

13. Ans. (ABC)
(A) Not possible due to double bond character

(e

©
Na®OCHs /\
(B) & (E2) 5

Cl
*1/\ i
CH3—OH M
_—
© (7N N\g N Nocn,
Double bond
character

(D) Correct
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14.  Ans. (BCD)

Me Me Me
(A)H i OH 5 H i c&h‘@ G Bry g i 0—CH;
Et Et
Me {\l Me
(B) H I TSCl\ H CH3—0 > CHs I 1
Et Et Et
Me (\ Me
©n I H By CH3—0@Na I
Et Et Et
Ph Ph Ph
)
(D) H i OH Ssifl% H i {\61 1;(12\11:1 NC i H
CHs CHs CHs
15. Ans. (A)

(A)—-P; (B)-R; (O)-S; (D)—>Q)
(A) — P Syn addition, Antimarkanikav (HBO)
(B) — R Anti addition, markonikav rule (OMDM)

(C)-S >—\<_\
OH
(D) - Q>—\\ _OMDM >—<

16. Ans. (3)

>_\ H20
_H@)
/O

PCC >_<

v

With the given molecular formula CsH1,0 possible secondary alcohols are :

o o i on
CH3-CH,-CH2-CH-CH3, CH3-CH2-CH-CH>-CH3, CHg—C—(IIH—CHg
CH3

= These can be obtained by reduction of

1] 1l
CH3-CH>-CH;-C-CHj3, CH3-CH;-C-CH>-CHj3, CH3—(|:H—C—CH3

With LiAlH,

0 0
1l

CHs

[182]
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17. Ans. (3)

The Reaction involved is :

i i i o
PhMgCl PhMgCl PhMgCl

C C — > C EE— C

a” a a1 ph Ph”” Ph Ph”” | >Ph
Ph
Total moles of PhMgCl used = 3
18. Ans. (4)

(|:H3 (|:H3(+) (|:H3

Ph-CH-CH-CHs —22¢050%5  ph_CH-CH-CH; —> Ph-CH-CH=CH_
(I)H rearrangement N
G
Ph-C-CH2-CH3
(+)I
v v

CH CH CH

[ _CHs [ i
Ph—C—C\H + Ph—C—C\C ; Ph-C-CH2-CH3

cis trans

(4) (3) (2)
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