Level-ll
Chapter 12

Alcohols, Phenols and Ethers

| Solutions |

SECTION - A

Objective Type Questions (One option is correct)

1. Product obtained in following reaction is

OH CH,
| Il MnO,
CH,—CH—CH,—C — CH,— OH ——> Product

o CH,
Il | OH O
(1) CH,—C—CH,—C — CH,0H @ A Mo

®) HO>— cH, <~ cHo @ Ho/\)\ﬁ —OH
¢!

Sol. Answer (3)

OH CH, OH CH,

| [ MNO, I Il
CH,—CH —CH, —C — CH,0H —%> CH,— CH —CH,— C — CHO

2. Isobutyl alcohol is treated with PCl, to give A which is treated with Magnesium in ether to give B.

£O> + Compound B %XMProduct

Final product of reaction sequence is

(1) OH.—GH —cH VAN @) (CH.). CH —CH, —CH—CH,
CH, Cl OH
(I)H
(3) CH3—CH —CH2 —CHZ —CHzOH (4) (CH3)2 CH —CH— (CHz)z _CHs
|

CH,
Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



64 Alcohols, Phenols and Ethers Solutions of Assignment (Level-ll)

Sol. Answer (3)

CH,—CH — CH,0H =Sl cH. — cH—CH,CI v
l | —9 5 (CH,), —CH —CH,MgCI
CH3 CH3 ether

/
(CH,),CH—CH,MgCI +CH,— CH,

(CH,),CH—CH, — CH,—CH,0OMgClI
l,HZO/H*

(CH,),cH—CH,—CH,—CH,0OH
3. Following reaction is taking place

HIO
Compound AWZQ

Product is two moles of cyclohexanone, then compound A is

OH OH OH

Sol. Answer (3

4. During a synthesis, cyclohexanol is used as

Reaction | :

PCC CH MgBr BH,
>A 'B Conc H O,/OH" B

Reaction Il : b ne (1)H9(CH3COO)2 Q

(2)NaBH, .-~

Select correct statement.
(1) Compound Q and compound D have different molecular formula
(2) Compound D and Q are enantiomers
(3) Compound D and Q on reaction with HCI give same product
(4) Compound D is ether

Sol. Answer (3)

OH O

Conc OH
PCC CH,MgBr H.S0.
> H,0" > H, O /OH

OH OH
Conc _ Hg(CH,COO0),
H,SO, NaBH,
Q
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5.

Sol.

In following sequence of reactions, final product Z is
Cl

Reaction | : NaOH
) (High T, High P)

Reaction Il : X+ CH,=CH-CH,Cl -» Y

Reaction Il : y__200C .7
T CH,—CH=CH,
CH,—CH=CH,
1) 2
" O—CH,—CH=CH,
CH2 - CH = CH2
@) @)
Answer (3)
Cl ONa
@ NaOH
—_—
ONa O—CH,—CH=CH,

+ CH,=CH—CH,CI>

o CH,—CH=CH,
202 C @/

Aniline is treated with NaNO,/HCI under ice-cold conditions to give Q then Q is hydrolysed with water to give
A which is then treated with NaOH and then with CO,, under pressure to give B.

B H30" C ACZO D
Incorrect statement about above reaction is
(1) Compound A reacts with sodium bicarbonate (2) Compound C is acid
(3) Compound D is used as medicine (4) Compound A can undergo coupling reaction

Sol. Answer (1)

NH, N,'Cl OH

NaNO, H,O
@—wa @ﬂ@
Q A

OH OH

COONa
, (1) NaOH
(2) CO,

OCOCH, C

COCOH
D= Asprin
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7.

Hydrogen chloride does not react with primary or secondary alcohol unless Anhydrous ZnCl, or some
Lewis acid is added to the reaction mixture. The role of ZnCl, in this reaction is

(1) ZnCl, react with HCI to form ZnCIJ and H* so number of free H" increase, they attack on oxygen
atom to become a good leaving group
(2) ZnCl, form a complex with the alcohol so leaving group ability of hydroxyl group increases

(3) ZnCl, attack on the carbon atom that is bonded with oxygen and replace the hydroxyl group

(4) ZnCl, convert into Zn and CI° then CI® replaces the OH°

Sol. Answer (2)

HCI

R-O-H + ZnCl,

R—O0"—zncl, + H°
cI®|
H

\J

R — Cl + [Zn (OH) CL,

In which of the following reaction, 2° alcohol is formed as major product?

0 (i) LiAIH,

(1) CH{A (i) H,O"

2) >/ O\ NaBH, / C,H,OH
o) HI

B TN ———

@ £0> __Her

Sol. Answer (1)

©

O
|

O .
(1) / N\ —> CH, —CH-—=CH,
CH; ’ |
CH,— ?Hz —_CH,
OH

NaBH .
@) : / © \ — " 5 No Reaction

@ /9N —H s cH,—cH,—OoH

I|3r

@ O\_\ —H8" s CH,—C—CH, — OH
I
CH,
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9. The correct statement, about the reaction given below is

u}

MCPBA

CH,

(Here MCPBA — Meta Chloroperoxybenzoic Acid)

ful

H

(1) Major product of the reaction is (2) Maijor product of the reaction is

(3) Major product is 2° alcohol (4) Major product is 3° alcohol
Sol. Answer (2)
Due to steric repulsion.

10. Correct statement about the product P.

CH,
H,SO,

Maijor product P + H,O
Heat

OH

1
(2) Product P can show cis as well as trans isomer
@)

Degree of unsaturation of P is 1

Product P is optically active
(4) One molecule of product P contain even number of H atom
Sol. Answer (4)

CH,
Pis

11.  If a mixture of and is heated in a container then products are
OH OH

Nl @@
Nou

2 @N and
OO WO
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Sol. Answer (1)

12.

Claisen rearrangement is an example of pericyclic reaction and it is concerted mechanism. Claisen rearrangement
is completed via six membered transition state and no chance of cross product in the reaction.

Consider the structure given below and the labelled alcoholic groups

QH OH
D
336
OH

Select the correct statement about the reagent mentioned.
S,: PCC in CH,CI, can oxidise only ‘C".

S,: Cu/573 K will cause aromatisation in the compound.
S,: Acidic KMnO, will oxidise B as well as D.

(1) Only S, and S, (2) Only S, and S, (3) Only S, and S, (4) S, S,and S,

Sol. Answer (3)

13.

PCC will oxidise B, C and D. Cu/573 K will form

@)
CHO
OH
OH
conc. H,SO, conc. HNO, B
(excess) ~ conc. H2$O4, ®)

(excess)

Maijor products (A) and (B) are respectively.

OH OH OH OH
SO,H

(1) ‘ 2) ’

SOH  NO, NO,

OH OH OH OH

SO.H NO, NO, SO.H NO,
@) ’ (4) ’
HO,S
SO.H NO, SO.H NO,

Sol. Answer (3)

Phenol is converted into phenol-2, 4-Disulphonic Acid on reaction with conc. H,SO, and then with Nitric Acid,
it yields Picric Acid.
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socl, ROC 0,

S S

rd rd

Pyridine ROH H,O
CH, OH

Consider the statements related to the above reaction sequence and choose the incorrect option.
(1) Starting with the cis isomer, if R = Et, then the end product is a dicarboxylic acid
(2) Starting with the trans isomer, if R = Et, then the end product is a keto acid
(3) Starting with the cis isomer, if R = tBu, then the end product is a keto acid
(4) Starting with the trans isomer, if R = tBu, then the end product is a dicarboxylic acid
Sol. Answer (3)

socl, EtcP
—
Pyridine EtOH 7]
(B elimi-
CH, OH CH, H nation)  CH,
tBuO T 0,|H,0
tBuOH
COOH
COOH
CH,
socl, Eta®
—_— —_—
Pyridine EtOH
CH, H CH, Cl CH,
H,0
OcooH
(Keto acid)

CH,
OH
15. H*
A

The major product obtained is

CH,

© Q:) @

CH,
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Sol.

16.

Sol.

17.

Sol.

18.

Alcohols, Phenols and Ethers

Solutions of Assignment (Level-ll)

Answer (3)

CH, CH,
Q CH,
(T

CH,

Consider the following reaction sequence :
SO,H

NaOH H*/H,0 Zn
> (X) ——>(Y) —

- >(2)

The degree of unsaturation of organic compound Z is
(1) 1 2 2 3) 3
Answer (4)

O Na*

QO @

A hydrocarbon X(CgH,,) is first allowed to react with dil. H,SO, to form product (A). (A) On reaction with conc.
H,PO,/A forms (B). Reductive ozonolysis of (B) forms Acetone as the only product.

Select the correct statements out of the following.
S,. X cannot have a quaternary carbon

S,. X cannot show cis-trans isomerism

S;. B cannot have a secondary hydrogen

S,. B must be symmetric alkene

(1) S, and S, only (2) S;and S, only (3) S,, S;and S, only 4) S, S, S;and S,
Answer (3)
X can be
CH; CH, (IJH3
CH,—CH—C=CH, or CH3—(I3—C')H=CH2
CH,
CH;\ . . CH,
BiS cn, 7~ T \eh,
OH
CHs\@/CHs NaOH A(*3H2=CH—CH2—CI BAsc
HCI
(aq)l

The major product obtained in the above reaction sequence is
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Alcohols, Phenols and Ethers

o

CH CH,—CH,
CI
CH, c:H3
®)
'CH, CH —CH,
CI

Sol. Answer (1)

s

O—CH,—CH= CH

OH
CH, CH,  CH,
[ A

CH,—CH=CH,
HCI (aq)

CH CH, CH

CI

OH
CH, CH,

*ICH —CH,—CH,
Cl

O—CH—CH,—CH,

CH,=CH=CH,—CI

19.  Which of the following will not lead to formation of ether?

S}
(1) PhO + CH,—Cl —>

3) CH3—C|)—Oe + CH,=CH—CH—~Cl —>

CH,

Sol. Answer (4)

CH,
) CH3—(|3—Oe + CH—X —>
CH,

@) CH3—CI:—Oe + CH,=CH—Cl —>
CH,

CH,=CH—CI has partial double bond between Cl and C.

71
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()
OH

20.
C CH,—OH
PAR
oH | ~CH, (I)
CH,

(1)
The correct order of acidity of the alcohols is
(1) 1>1>1 2 Mm>1>I @) I>1=>1 @) 1>1=>1
Sol. Answer (1)

SECTION - B

Objective Type Questions (More than one options are correct)

1. Synthesis of cyclohexane — 1, 2-diol from cyclohexene may be accomplished in two ways :

l.  MnOys dilute, OH, O°C dihydroxylation.

[l. Peracid epoxidation followed by NaOH opening of the epoxide ring.
Which of the following statements about the products from these reactions is correct?
(1)
2) Method I gives resolvable racemic mixture while method Il will give non-resolvable achiral product
@)
(4) Products obtained through method | and Il will have diasteriomeric relationship
Sol. Answer (3, 4)

In method (1), Syn addition occurs and the product is obtained is Meso form which is non resolvable optically
inactive compound. In method (ll), anti addition occurs and product is resolvable Recemic mixture (equimolar
amount of d and I-form). d-form and Meso form or I-form and Meso form are diastereomers.

Methods | and Il give same product

—~

Method | gives non resolvable optically inactive compound while method |l gives resolvable racemic mixture

2. Which of the following convert a primary hydroxyl group.into a good leaving group for a S 2 reaction?

1 1
(1) H@@—S—CI () S
(") CI/ \CI
(3) PClg (4) Nal (5molar solution)
Sol. Answer (1, 2, 3)
Fact.

I is better nucleophile in dilute solution not is concentrated solution.
3. Which of the following reaction or reaction sequence can be used to prepare epoxides?

(IID H CH, 0
) QC_CH3 1.Br(feq)  2.NaBH, 2 \C= C/ m — Gl — CyH, — COOH,
/ \ CH,CI,
H,C CH,
1.Br,/H,0 2.NaOH (1 eq) /CH3
- Pl2f : 1.Br,/ CCl, 2.NaOH (1
© QCH:CHZ > S
CH,
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Sol. Answer (1, 2, 3)

0]
I Br21eq
(1) c—cC C—CH—> C—CH

Br <>_Br

EpOXIde
i
"o S m-Cl-CH,-C-0-OH, H\C/O\ ~CH
@ L7\ CH,CI, 7N
H, CH, H,C CH,
Epoxide
Br H O N H
Br EpOX|de
4. Which of the following compounds will dissolve in aq.NaOH?
OH
T i
(1) Q SH (2) CH,— cl: s==QH 3) (4) CH;— C\
CH, O—H
Sol. Answer (1, 4)
o)
NaOH reacts with those compounds which give more stable conjugate base than OH ion.
5. Which of the following reagents can be used to distinguish phenol from Anisole?
(1) FeCl, (2) Aqueous NaOH (3) Br, (4) NaHCO,
Sol. Answer (1, 2)
OCH,
Phenol gives violet colour with FeCl, and also reacts with-aqueous NaOH but Anisole doesn’t

react with FeCl, as well as NaOH. So, FeCl, and aqueous NaOH can be used to distinguish phenol from
Anisole.

6. Which sequence of reactions can be used to perform the given transformation?

<:>—CH CH, ——> CH, — CH, — OH
H/H,0

(1) (i) B,Hs. THF (i) OHMH,0,
(2) (i) Conc. H,S0, (i) H,0, A
(3) (i) Hg(OAC) / H,0 (i) NaBH,
(4) (i) HBr/Peroxide, hv (i) NaOH

Sol. Answer (1, 4)

O—CH CH——— B.H/THE DCHz—CHZ}B H.OJOH | <:>—CH — CH,—OH
HBr/Peroxide NaOH
@) <:>—CH=CH2—><:>-CH2—CH2—Br <:>-CH — CH,—OH
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7.  Consider the following reaction

H,SO,
—_
OH

OH

Probable products of the above reaction are

(@)
OH (@)

Sol. Answer (3, 4)

CH, CH, CH,
— s  —
oH 3Z@2 O
X
OR

& Rearrangement (:(\

H 5 OH

o " H
/

CHOH

CH,

st
OHOH

8.  Which of the following reactions will not occur?

HO
O NaOCH NaOCH, W\_><
(1) CH OH CH3OH
HO
0]
~ X WQ< NS /\
NaOCH,
€) CH OH 4 Cc=cC (1)Br2/HO

JX SN e T AT

Sol. Answer (2, 3)

Five or Six membered cyclic ether can’t cleaved by a base or nucleophile. Only three membered cyclic ether
can cleaved due to high strain.

9. Ortho salicylic acid is frequently used as precursor for the preparation of Aspirin. Which of the following
reactions can be used to prepare o-salicylic acid from phenol?

) OH NaOH/CHCI3, H,0" ) OH (1) NaOH, H,0"
(2)co, = -

(1) NaOH _  Hydrolysis OH (1) NaOH_ H,0"

© QOH @cal, g “ Q @HoHS  ”
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Sol. Answer (2, 3)

OH

o @ ) NaOH @COOHHO @/COOH

o-Salicylic Acid

OH ONa OH

NaOH/CCI, COOH H,0" COOH
(3) - - > EE—
Reimann Tiemann

Reaction o-Salicylic Acid

10. What would be the products of the given reaction?

NH, NaNoJHC! QOH
2 © pH=9
NH,  OH
I
Tere - @Ak-O
©/ O @) HOON=N©

Sol. Answer (3, 4)

+
NH, N,C

@ NaNO/HCl \@

Benzene diazonium Chloride

Benzene diazonium Chloride shows coupling reaction with phenol in basic medium.

ézj_l+ 5 oH =9 @N N—©+HO—©—N N—@

p-hydroxy azobenzene
o-hydroxy azobenzene

11.  Which of the following reactions can be used to prepare cyclic ethers?

NaOH
A NN —
HO Cl
OH  NaoH
@ N —>
HO
OH  ns0, 4
B NS E—
HO
Br NaOH
@ NN\ —
HO
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Sol. Answer (1, 3, 4)

NaOH ;
0 m&—CD) (oj Cyclic ether

S cl
OH HsO, COH, an, A-HO, H;
I VA Ve /\/\/ ——

Cyclic ether

In alkaline medium, this reaction does not occur.

12.  Which of the following chemical tests can be used to distinguish primary, secondary and tertiary alcohol from
each other?

(1) Hinsberg Test (2) Haloform Test (3) Lucas Test (4) Victor-Meyer's Test
Sol. Answer (3, 4)
Fact
13.  Which reaction or sequence of reactions can be used to prepare catechol in good yield?
OH
OH
Catechol
CHO
0 OH .
) @( >< H,0 @ (1) NaOHH,0,  (2) O
@)
OMe
@3) (1)Mg/Ether  H,0" _ ) SO/H,80,  Fuse = HO'
)0, ~ Boil A 7 NaOH -
(3)H,O"

Sol. Answer (1, 2, 3)

o QXL

Catechol
CHO ONa
2 @OH NaOH/H,0, @om H,0" @OH
Catechol
Br Mg-Br O-0-Mg-"Br OH
O Me Mg/Ether O Me o, O Me H,O" OH
®) Boil

Catechol
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14.  Which of the following statement is/are correct?
(1) CH,-CH,—CH,-OH > CH,-CH,-O-CH, (Boiling Point)
(2) In Chlorobenzene, Cl is deactivating group but compound show Friedel-Craft Reaction

(3) Phenol reacts with concentrated sulfuric acid and under kinetic control major product is ortho sulfonated
product

(4) Boiling point of ortho - nitrophenol is less than para nitrophenol
Sol. Answer (1, 2, 3, 4)
Alcohol have higher B.P than ether.

15. Consider the following sequence of reaction

A L> Cis-2-buteneﬂ> C,H;O
C,Hs D
v
o
H>‘—<CH3
H
OCH,

(Racemic mixture is
produced if E is CH3OH/H+)

Select the correct statement(s).

(1) A'is an alkyne while D is cyclic ether

(2) B is lindlar catalyst

(3) If B is Na/NH, and all other reagent are same (as given in sequence) then final product will be same
(4) If B is Na/NH, and E is H,O" then (if all other.remain same) then final product is meso

Sol. Answer (1, 2, 3, 4)

_ Lindlar's /—. MCPBA
CH3—C=C—CH3—>Catalyst _—>
O OH H
H// \\H CH,OH/MH" + \\\\\\
2, S _Z 35 Racemic mixture Hll
OCH,

If Na/NH, is used in place of Lindlar's catalyst trans alkene is formed.

01/\ OH H e

M.C.P.A / \ (Ci))HT_o_H Hllhn R

— N\ 4 & Me  OCH;

Racemic mixture

If H,O" is used then meso will be formed as the major product.
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16. Which of the following method(s) produce 3° alcohol as product?

CH,
i) CH;MgB |
(1) CH?,—?l)—CH3 (I)(ii)STS(g@r’ (2) CH,— C|3 _O-CH, 1 mol of conc. HI
O CH,
(1mol)

@—O—CH —CH,—CH, (@) CHy-CH,-G-0-CH, () CHiMgBr (Excess)
(i) H,0
0

Sol. Answer (1, 4)

CH
(1) CH,~C—CH, () CHaMgBr | CHS—éjCHS
| (i) H,0° OlH
CH, CH,
(2) CH —clz—o CH, 22 M, ch, —(IZ—I+CH ~OH
ICH3 > ICH3

3) <§>7o—cH2—cHch3il
@OH+CH3—CH2—CH2—I

(4) CH3—CH2—|C|)—O—CH3 (i) CH,MgBr (Excess);

(ii) H,0°
o)
g
CH,~CH,~G-CH,+CH,~OH
OH

17. Following sequence of reactions was performed.

() BH/THF -, _ TSC/Pyridine
Qr (ii) H,0,/OHS l

(i) Hg(OAc), /THF Q
(i) H,O
(ii) NaBH,, oH®
T 2 2
bo 5
£o T
S R

If P, Q,R, S and T represent major product of various reactions, which of the following statement (s) is/are correct?
(1) Compound P is 2° alcohol and show stereocisomerism

@)

(3) Compound P and R have same molecular mass
()

Compound T is 3° alcohol and show geometrical isomerism

Reaction of S with dilute acid give R as one of product
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Sol. Answer (1, 3,4)

P
() BH/THF | ((%‘\\\\\Cm (YCHS
I
+
/Y(II) H,0,/0H® N ZlOH
OH

(i) Hg(OAC),/THF

(ii) H,O
(iii) NaBH, /OH
\\\\\CH
||I|| OH
T
KOH _\\\\\\CHS
5 (R)
OH
o o ,‘\\\\\CH3
CH30 Na (S)
"OCH,

SECTION - C
Linked Comprehension Type Questions
Comprehension-|

Phenols are more acidic than aliphatic alcohols, acidity of phenols can be further increased by the introduction
of electron withdrawing groups in aromatic ring. Acidic nature of phenol is because of the resonance
stabilization of phenoxide ion.

BH

e
1?
¢

Resonance
stabilized
phenolate ion

1. Which of the following will evolve CO, gas with aqueous NaHCO,?

OH OH OH OH
MeQ OMe O,N NO, Me Me
1) (2) 3) (4)
OMe
OMe NO, Me

Sol. Answer (3)

Only 2, 4, 6-trinitrophenol (Picric acid) will evolve CO, gas with aqueous NaHCO, due to high acidic nature.
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2. Arrange the given phenols in the increasing order of acidic strength.

MeOO— OH Me O— OH
|

OH NC —@— OH
MeO

11l v

M I<li<il<Iv @ l<i<lll<lIVv @) I<Iiv<ll<l @) l<Iv<I<ll
Sol. Answer (1)

—CN group increases the acidity of phenol. When electron releasing group like MeO— is present on m-
position w.r.t. —OH group then it acts as —I effect group and increases the acidity. MeO— is good electron
releasing group in comparison to —Me. So, order of acidity becomes.

O@—OH < Me@—OH < Q—OH < NC—@—OH
(I (V)

(N ()

3. Consider the following reactions

C=C—H

NaOH (1 eq)
—— > Major
product

Maijor product of the above reaction would be

NO, C=C—H NO, C=CH
O O
1o @e 2O
NH, NH,
ONa  OH OH ONa
NO, C=CNa NO, C=CH
O o}
140 Te@s
NH, NHNa
OH OH OH OH
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So. Answer (1)

In which NaOH reacts with only —OH group which is directly attached to the benzene ring. Other groups
can’t give H* in aqueous medium.

Comprehension-ll

Sol.

Attack by a strong nucleophile such as CHBOe (Methoxide ion) on an epoxide occurs at the least hindered
carbon, similar to an S, 2 reaction.

/R H_OCH

CH—CH, —> Ph + CH, O
Ph OCH, OCH, OCH,
Attack by a weak nucleophile such as MeOH can occur only when the epoxide has been protonated so that

a better leaving group is formed, under acidic condition weak nucleophile attacks more substituted carbon
to give final product.

Which statement is true about base ring opening reaction of epoxide?
(1)
(2) Both acid catalyzed and base catalyzed ring opening is regioselective
@)

(4) Epoxides are less reactive than oxetanes

Base catalyzed epoxide opening is nonstereo selective reaction

In acidic medium attack of nucleophile take place at less substituted carbon of epoxide

Answer (2)
Both acid catalyzed and base catalyzed ring opening is regioselective.

Given synthetic transformation can be performed by

OH

\
\\\\\\\\
w

OH
o)
(1) CH3—|C|)—OOH/H2O (2) (i) OsO, (ii) Hydrolysis
(3) (i) KMnO,, 8H, 0°C (i) Hydrolysis (4) (i) Br, / H,0 (ii) OH

Sol. Answer (1)

Formation of epoxide and then ring opening is the anti addition.

0
[ WOH
O CH, — C — OOH O: H,0
> o——
\OH
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3. What would be the major product of the given transformation?

Ph

=\O (i) NaOCH,
./

: (i) H*
H
P Pr Pr
- Me i—=OH — OH
1 2 3
o[ I —on @ | ome S QP
H H Ome
Sol. Answer (3)
Ph Ph Ph
MCH OA Do H . N —=OH
—
.—=H - —=H
OMe OMe

| Z
D
@)

s
| 1
g2

T nmned

In the Ist step CHSO_ attacks on least hindered carbon similar to S,2 reaction. If acidic medium is taken

together than reverse reaction occurs.

Comprehension-lll

(1)OH  NaNO,/HCI__ NaNO
>A >C 2
@)H 0.5°C
l Conc HNO,
B

1. Product (B) is

O 0 OH
1) @ @) (3)
NO, (0] OH
Sol. Answer (2)
2. Product (D) is more acidic than
OH
NO,
1) 2) 3)
F
CHO

Sol. Answer (4)

OH

NO,

(4) All of these
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SECTION - D

Matrix-Match Type Questions
1. Match the Column-l (Chemical transformation) with Column-Il (Name of reaction).

Column-l Column-li

)Q —_—> Q (p) Hydroboration oxidation
OH

/\
(B) U — v OH (@ Oxymercuration

demercuration
(@) <>‘7 CH,—Br—> E>: o) (n  Markovnikov's product
OH
o "
(D) CH;-C=C—-CH; — CH, - ? — CII - CH, (s) Carbocation intermediate

OH H
Sol. Answer A(q, r), B(p), C(s), D(r, s)

WG

The reaction is oxymercuration—demercuration. The net result of this reaction is the addition of H,O
according to Markownikoff’s rule.

& (™

The reaction is hydroboration oxidation. The net result of this reaction is the addition of H,O according to
Anti-Markownikoff’s rule.

NaOH _Ring ﬁ
©) 1 CH, —Br——g~ ><>‘ 2 expansion "/*d‘)H
[ o

The reaction proceeds through carbocation intermediate.

Ph H Ph

| | |
0) CH— C=C—cH MO i ¢ cH—CH,

T

CHS—C—C—CH3<L CH,—C —C — CH,
| |
OH H Co® H
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The reaction proceeds through carbocation intermediate and H,O is added according to Markownikoff’s rules.
2. Match the Column-l with Column-II
Column-l Column-li
Product/s gives test
ONa
() CO,

(A) — (p)  With neutral FeCl, test
() H,0

O—0—H

H@\é/cw

(B) BALIN (@ With NaHCO,

(n  With Na

OH

D) | KOH /GG, (s) With 2, 4 DNP reagent
II. H,0

Sol. Answer: A(p, q, 1), B(p, 1, s), C(p, 1), D(p, r, S)
ONa OH
COOH
(A) (|| H O
Salicylic Acid

Sallicylic acid gives purple colour with neutral FeCl, due to presence of —OH group and reacts with
NaHCO, and Na.

OOH

R

Phenol can give purple colour with neutral FeCl, and also reacts with Na but not with NaHCO,. Acetone
reacts with 2, 4, DNP.

oH
C)fi=ner

- |

— HO{Z}NN<:>C

Azo dye

Azo dye gives purple colour with neutral FeCl, and also reacts with Na due to —OH group

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



Solutions of Assignment (Level-Il) Alcohols, Phenols and Ethers 85

OH OH

, CHO
0) @ (i) KOH/CHCI, @
(i) H,0"

Salicyldehyde

Product reacts with neutral FeCl, and Na due to —OH group and reacts with 2, 4-DNP due to
—CHO group.

3. Match the following.

Column-| Column-Ii
Me D Pyridine
ﬁ .
(A) A (p) Isotopic effect
Me CH,

Conc H” (q) Saytzeff product

Q - () Rearrangement

CH, OTS
CH,8 Conc. H'
(D) Ph—CH, - CI:H —-CH *» (s) Bimolecular elimination
OH CH,

Sol. Answer A(p, s), B(q, r), C(p, g, s), D(r)

(A) D\,
BaAse Q CH,

8,-'3 (E2) Saytzev's product

It also involves isotopic effect.

D ®
B) @ ;:N @ rearrangement QCH ——> Product
CH
OH

Product
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Me Me
A0
Me Me

Me OTs Me

©) R,N:

£)

(D) Also involve carbocationic formation followed by rearrangement.
Match the following.

Column-l Column-li

C=N CH,— NH,
(A) — (p) LiAIH,

C\

®) O’ CH, CH, (@ NaBH,
CN CHO

©) O/ - O/ (. H/Pd-C

(D) @‘H — ON_H (s) DIBAL-H (1 eq)

(t) Reduction
Answer A(p, r, t), B(p, g, 1, s, 1), C(s, 1), D(p, r, 1)

~CN—X— —CH, —NH, (x may be LiAlH, and H,/Pd-C)

OH

_g—cm § _(I)H_CH3 (x may be LiAIH,, NaBH, DIBAL and H,/Pd—C)

CN CHO
O/ =5 O/ (x may be DIBAL-H)
0
@H N O“H (x may be LiAIH, H,/Pd)

All are reducing agents.

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



Solutions of Assignment (Level-Il) Alcohols, Phenols and Ethers 87

5.

Match the following.

Column-| Column-Ii
(A) CH—CH=CH, o orchom (p) CH;—CH—CH,
_—
o OCH,OH
(B) CH—CH—CH, o o @ CH,—CH—CH,
—_—
o OH OCH,
| 16 H,0"
(€) CH—C—OCH, ——> () CH—CH—CH,
OH OCH,
18
0]
” 18 H,O" . . .
(O) CH—C—-O—CH, —> (s) O is present in alcoholic
group
(t) O is present in alcoholic
group

Sol. Answer A(q), B(p), C(t), D(s)

SECTION - E
Assertion-Reason Type Questions
STATEMENT-1 : Victor-Meyer's test can be used to distinguish primary and secondary alcohols.
and

STATEMENT-2 : Under Victor-Meyer's condition these alcohols give different colouration.

Sol. Answer (1)

In Victor Meyer’s test, primary alcohol gives Red Colouration while secondary alcohol gives blue colouration.
STATEMENT-1 : Solubility of alcohols decreases with increasing molecular weight.
and

STATEMENT-2 : Increase in hydrophobic group decreases proportion of hydrogen bonding.

Sol. Answer (1)

Fact.

STATEMENT-1 : Phenols cannot be converted into esters by direct reaction with carboxylic acids whereas
alcohols can be.

and

STATEMENT-2 : This is due to the fact that the esterification reaction is exothermic for alcohols but slightly
endothermic for phenols.

Sol. Answer (1)

Fact.
STATEMENT-1 : Secondary alcohols react faster than primary alcohols with Na.
and

STATEMENT-2 : O—H bond in secondary alcohol is less polar than primary alcohol.
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Sol.

Sol.

Sol.

Sol.

10.
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Answer (4)

O—H bond is less polar in secondary alcohol than primary alcohol. So, primary alcohol reacts faster with
Na than secondary alcohol.

STATEMENT-1 : Resorcinol turns FeCl, solution purple.
and

STATEMENT-2 : Resorcinol is a dihydric phenol.
Answer (2)

OH
@\ (Resorcinol) turns FeCl, solution purple and it is dihydric phenol also.
OH

STATEMENT-1 : The C — O bond length of aliphatic alcohols is less than phenols.
and

STATEMENT-2 : In phenols C — O bond acquires © bond character.

Answer (4)

In phenols, C—O bond acquires © bond character. So, C—O bond length in phenols is less than aliphatic
alcohol.

STATEMENT-1 : POCI, can be used to dehydrate alcohols.

and

STATEMENT-2 : This reaction proceeds by formation of carbocation in 15t step.
Answer (3)

In the dehydration, no carbocation is formed. The reaction takes place by E, mechanism. In CS, solvent, I
acts as weak nucleophile and it gives elimination reaction.

STATEMENT-1 : In phenylbenzoate, Frie's rearrangements is faster than ethylbenzoate.
and

STATEMENT-2 : Phenyl acylium cation is more stable than ethylacylium cation.
Answer (1)

STATEMENT-1 : When phenol is treated with PBr,, it gives bromobenzene.

and

STATEMENT-2 : It is an example of nucleophilic substitution.

Answer (3)

STATEMENT-1 : Phenol and benzoic acid can be distinguished by NaHCO,.
and

STATEMENT-2 : Phenol releases CO, gas from NaHCO,.

Answer (3)

STATEMENT-1 : Hydration of alkenes may give more than one type of alcohol.
and

STATEMENT-2 : Carbocation intermediate may show rearrangement.
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Sol. Answer (1)

Hydration of alkenes starts with formation of carbocation which may undergo rearrangement.
12. STATEMENT-1 : Phenols are more acidic than carboxylic acid.

and

STATEMENT-2 : Acidity depends on resonance stabilisation of the conjugate base formed.
Sol. Answer (4)

Phenoxide ion is resonance stabilized therefore phenol can lose H* ion showing acidic behavior, but
carboxylate ion has identical resonance structures hence is more stabilized making R—COOH more acidic.

SECTION - F

Integer Answer Type Questions

The degree of unsaturation of product.is
Sol. Answer (4)

(0]
CH.NH. CH. —C— CH QOH and H= C = C — H are less acidic than C,H,OH.
3 2 3 3

(@]
TH>Product

CH, C,Hs
In final product, the number of aromatic rings in the product is/are
Sol. Answer (2)

O OH
H+
QO+ C
CH,
CH, GC:Hs CH,CH,
3. The number of isomers (including stereoisomers) of C;H,,0 which can give positive haloform test is
Sol. Answer (4)

CH,—CH,—CH,—CH—CH, (d, 1)
|

OH
CH,
CH,—CH—CH—CH,(d, I)
OH
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(0]
H+
4. > Product

CH, C,H;

In final product, the number of ©t electrons involved in aromaticity is 2x. The value of x is

Sol. Answer (5)

OH

2x =10
x=5
CH,

C,Hs
5. Trans - 2-methyl cyclopentanol undergoes dehydration using POCI; in pyridine the major product is x-methyl

- cyclopentene. X is the locant number of methyl in IUPAC naming the value of (x + 4) is

Sol. Answer (49)
Dehydration with POCI, is E, mechanism so answer is 3-methylcyclopentene.

so, X =3
X+4=7
(x +4)2 =49

6. Some statement are given below out of which x is correct, then value of (x +2)? is

i WBRTHE 5 i tion h t lectivit
(i) CH, i) 0, HO™ is reaction has syn stereoselectivity.

\\\\\CI
(i) %) No epoxide is observed.in this reaction.
,,/// 2
OH
H H
Q)

(v) When anisole react with Br, in ethanoic acid form p-Bromoanisole as the major product
(v CH,OH is called wood spirit
(vi) 3° alcohol on reaction with Cu at 573 K form alkene.

(vi) CH,— CH==CH— CH,— OH —< (A), then A is CH,CH,— CH,— CH,— CHO

Sol. Answer (64)
X=6
Only statement (vii) is incorrect because P.C.C does not affect the double bond.
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7.  Consider the following reaction

o™ . .
> P (major organic product)
|\7 eat

How many below statement(s) are correct about P or this reaction?
(i) P on reduction with NaBH,/H,O given primary alcohol
(i) The transition state of this reaction is aromatic
(iii) P is aromatic
(iv) 1 mol of P has deficiency of 3 mol of H,
(v) IUPAC name of P is pent-4-enal
(vi) Compound P is ketone
(viiy Compound P on reaction with CH,MgBr and H,O* form 3° alcohol as major product
(viii) Compound P is optically active
(ix) Transition state of reaction has six delocalised electrons
(x) Carbocation is formed as intermediate
(xi) This reaction is example of nucleophilic substitution
(xii) Compound P is ether
Sol. Answer (4)
Statement (i), (ii), (v), (ix) are correct

Aromatic
transition
state

This is Claisen rearrangement.

8.  The total number of reactions in which major aromatic products formed, are more acidic than phenol are ‘X’ then
value of (X)? is

OH
(i) NaOH
@) (i) CO,
(iiiy H
Cl
NO, NO,
NaOH/A
(b)
NO,
OH
© Br,/H,0
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@ Conc. HNO,
(|)NaOH
(|| ) CH,ClI
Anhy . AICI
@ + CH, - CH, - Cl ——2»
Sol. Answer (1
H
(| ) NaOH ﬁ_OH
(||) CO, o)
(iii) H®
Cl OH
NO, NO, NO, NO,
(b) NaOH/A
NO, NO,
OH
@ Br
Br,/H,0
Br
@ Cone. AN, Picric acid

9. Consider the following acidic dehydration reaction of alcohols, identify only those reactants which provide the

alkene through rearrangement.

OH
CH, CH, OH

[
, CHB—(I:—CH—OH, , OOH’

CH,

N

OH

OH
) ’ OH) % ’

OH
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Sol. Answer (8)

H
g - ge % %
e ® —
expansmn

CH,CH, CH, CH
. |1 Methyl Noe _ 7~ ¢
(i) CHs—CII—CH@ > /C—CH\
CH3 CH3 CH3
CHS\ /CH3
/C=C\
CH, CH,

ij -0
Ring —

“ § =

o) || %[>—® —>l>—

w1 =2 -1

10. Bromine water is added to phenol. Bromine get substituted at certain sites the sum of these sites (locants)

in product formed is Z. The value of 3 is
Sol. Answer (4)

OH
Br r

Br
g 4a ad
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