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Alcohols, Phenols and Ethers-solutions
SUBJECTIVE PROBLEMS:
Sol 1.

‘A’ is C;Hs0H and ‘B’ is C2H4

C2HsOH —=5722 > CoH,

A) (B)
(Ethyl alcohol) (Ethane)
CH,OH
C,H, +alk. KMnO, — |
CH,OH
Colowsless

C2Hs + H- L} C2He

Ethane ethane

Sol 2.

The unreactivity of the compound (X) towards sodium indicates that it is neither an acid nor and
alcohol, further its unreactivity towards Schiff’s base indicates that it is not an aldehyde. The
reaction of compound (X) with excess of HI to form only one product indicates that it should be
ether.

Hence its other reactions are sketched as below.

R-0-R Re flux with s 2RI hydrolysis s 2ROH (T.Y] b, r.i'*f-:l

excess of HI

ROH % -COOH

)

Since the carboxylic acid has equivalent weight f 60, it must be acetic acid (CH3;COOH), hence Z must
be ethyl alcohol, (Y) ethyl iodide and (X) diethyl ether.

CyHs - O - CoHs + 2HI —™ 5 2C,Hsl
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Diethyl ether (X) Ethyl iodide (Y)

— 5 2C,Hs0H —M% 5 CH;3COOH
Ethyl alcohol (Z) Acetic acid
(Eq. wt. = 60)

Sol 3.

(i) CzHsOH —g— CH3CHO

CH3CHO + 3I; + 4NaOH

_ Haloform o lHCOONa+CHIs + 3H,0 + 3Nal

reaction
(i)
The reaction takes place by Sx2 reaction mechanism.

Solution: Br is replaced by I following Sx2 mechanism. There will be Walden inversion at the place
of replacement.

Br |
] ——
H——Ph  pa Ph !
M0 +H acwtone Me() —— I

£h Fh
(C}

Sol 4.

1 3 3 —— -~ Chs. = (CH

(i) CHsCH(OH)CHs —=%"2%% 5 Ch,. CH = CH
2

2-propanol

— By CH3.CHa.CH,Br —2 15 CH;/CH,.CH,0H

peroxide
1-propanol

(if) ChsCH,OH —22%—> CHa CH,

—22 5 BrCH,.CH,Br —2— CH=CH

— CHCOOH o H, = CHOCOCH;

Vinyl acetate
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Or CH3CH,0H —2 5 CH5CHO

— CH3CO0H —"=¢" 5 CH, = CHOCOCH;

Vinyl acetate

CH,COCI
—) —_—
(111) C¢HsOH distillation CoHs («‘iﬂh)’3 AICl3)

OH
(iv) ﬁj NaOH é (i) CO1(140°C. Gatm)
-H0 (iyH’

A
H
H,

Coon
—_—

Sol 5.

OH 0COCH,

5. () +(cnjc0)zo Mol , + CH,CO0H

Pheiyl acetate

(i) (]fl-'lz + H,0 + [0] — CH,OH
fromK
CH, rom KMnQ4 CH,OH
Ethylene glycol

Sol 6.

(i) Ethanol (due to the presence of active hydrogen atom, C base 2H base 5 - O - H) reacts with
sodium metal, while ether and benzene have no such hydrogen atom and hence do not react with
sodium and thus can be dried by metallic sodium.

(ii) Phenol (a weaker acid) reacts with NaHCO base 3 (a weaker base) to form peroxide ion (a
stronger base) and carbonic acid (a stronger acid).

C base 6H base 50H + NaHCO base 3 = C base 6H base 50Na + H base 2CO base 3
Weaker acid weaker base  stronger base stronger acid
Since acid-base equilibrium lie towards the weaker acid and weaker base, phenol does not

decompose NaHCO base 3 (difference from carboxylic acids).
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RCOOH + NaHCO = RCOONa + H base 2CO base 3
Stronger acid stronger base weaker base weaker acid
(iii)Since 3° carbocation (formed in case of t-butanol) is more stable than 1° (formed in case n-

butanol), the dehydration in the former proceeds faster than in the latter.

Sol 7.

The given problem can be sketached as below.

@) Br. New
Alcohot ——> Alken L $ compound
Ay H80, (B) (1:) excess of NaNH, ©)
(~HBr)

Warm
dil.
H,80,
/HgS0,

Oxidation 5> D € Acetic

—>

________ ' acid

NOTE THIS STEP:

From the problem it appears that the compound C is an alkyne, hence D must be an aldehyde or
ketone. Further since D can be obtained from acetic acid through its calcium salt it may be either
ethyl alcohol or iso-propanol both of which explains the given set of reactions.

- MI!B
G) CHJC{{i?FICHj 50, c:H2 CH, 225 CH,Br - CH,Br

. ) exeess of
NaNH;
‘ KMnO, H,80,HgS0,
CH, CHO ¢—————CH=CH
(D {€}
HCOO),C
HCOOHC CH,C00),Ca <—CH,COOH
disaill
Hence
A is ethyl alcohol, CH3;CH,;OH
B is ethylene, CH; = CH;
Cis acetylene, CH =CH
D is acetaldehyde, CHs. CHO
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(i) ALTERNATIVE SOLUTION:

cone. & ey
(CHAWCHOHCH, — o Ci,CH =~ C{, —> C11,Ci1Br ~ CH, Br

1,50,
(&) (B}
o xocas of NaNH,
. | EMnO, Il LSO MHeS0,
—3 CH,C.CH, €————— CH,.C=CH
)

I distiM
(CH,CO0),Ca €= CH,COOH

Hence

A is isopropyl alcohol, CH3.CHOH.CH3
B is propene, CH3;.CH = CH;

C is propane, CH3C = CH

D is acetone, CH3.CO.CHs3

Sol 8.

(i) The compound (C7Hg0) is soluble in aq. NaOH but insoluble in NaHCO3, indicating it to have a
phenolic group.

(ii) The compound, on treatment with Br, water, gives C;Hs0Br3. Taking into account of molecular
formulae of the two compounds, the parent compound seems to be cresol.

CH,

CgH,
\\'OH
Cresols

(iii) Bromination of the compound reveals that it is m-cresol as it forms tribromo derivative.

(iv) The reaction are

NaHCO,

weak base Bemg Wm}f acid,

no reacnon

CH 4

CH b NaOH (aq) CH CH,
v "\OH | stong base O ‘\6Nar

-Cresol
m-Creso . i I

|__Bromination B Br

OH .
Br
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Sol 9.

lodoform test is used to distinguish methanol and ethanol. Ethanol gives iodoform test white
methanol does not respond.

C base 2H base 50H + 41 base 2 + 6NaOH
— CHI base 3 | + 5Nal + HCOONa + 5H base 20
Sol 10.

(i) CHCI; + NaOH

SO,H SOH
(i) rum.in Vi
: G SOH
o,
OH
(i) NeOH fuse
e
i Ol
Sol 11.

(i) Since the compound X (CsHgO) does not react appreciably with Lucas reagent, it indicates that
the compound has a primary alcoholic group (-CH,O0H).

(ii) Reaction of the compound X with ammonical silver nitrate to give a precipitate indicates that it
has an acetylenic hydrogen atom, i.e., = C - H grouping is present.

(iii) Treatment of X with H/Pt. followed by boiling with excess of HI gives n-pentane. It indicates
that the compound does not have any branch.

On the basis of the above points, compound X (CsHg0) may be assigned following structure.
HC = C-CH; - CH, - CH,0H
(X) 4-Pentyn-1-ol (mol. wt. 84, Eq. wt. = 42)

The above structure for the compound X is in accordance with its equivalent weight obtained from
the given data.

224 ml. of CH4 at STP is obtained from 0.42 g
22400 ml. of CH4 at STP = 0.42/224 * 22400 =42 g

~ Eq. wt. of the compound X = 42
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Reactions of the compound X :
(i) HC = C.CH2.CH20H
X

— 55— AgC = C.CH;CH,CH,0H |

(ii) HC = C.CH, CH,.CH,OH
X)
2CH;MgBr —
—_— MgBI‘C = C.CHzCHzCHzOMgBr + 2CH4
(iii}) HC = C.CH, CH,.CH,0H
X)
— /™5 CH3CH,CH, CH,.CH,0H
—HI—) CH3CH>CH; CH2cu3

N-Pentane

Sol 12.

N-Butanol gives the following reaction in which the purple colour of KMnO4 changes to brown.
Tert-Alcohol are not oxidisable easily, hence purple colour of KMnO4 remains same.

CH3CH,CH,CH20H + KMnO.

N-Butanol purple

— Ch3zCH2CH,COOK + MnO; | + KOH
Soluble in H,0 Brown

The brown precipitate is of MnO,.

Sol13.

(1, iv)

The reaction involves electrophilic substitution on the highly reactive peroxide ion.

Here the electrophile is dichlorocarbene formed by the action of strong alkali on chloroform.

CHCIz + OH- = CCIz- + H20
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CCI3-=: CCI; + CI-

Dichlorocarbene

0~ _ o
CHCl, CH(OH),
s | oH’, |
o OH
CHO CHO
_H 5
(-H,0)
Salicylaldehyde

(¢-Hydroxybenzaldehyde)

Sol 14,

The steps involved in the suggested mechanism are as follows.

(a) The protonation of hydroxyl group.

Hs ’+ (!:H3
H3C—C— CH-CH; —P—y H;C -ﬁa‘ — CH-Cily
3, 3-Dimethylbitan—2-ol :

(b) The removal of H;0 to form a secondary (2°) carbonium ion

CH, CH,
. | Co —Ha0) | +
H3C—(!3 ~ CH - CH; ——*— CHj —<|: - CH-CH;
|
CH;"OH, CH,4

(c) The conversion of 2° carbonium to the more stable 3° carbonium ion by the shift of CHz group
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P, H;
CH; -(I: -CH-CH; — CH;, -_‘-‘c—fle —CH;
CH; ' CH;

(d) The removal of Ht+ to form a double bond

+ , ' :
CHy ~ C ~CH ~CH, —H L CH,- C=C-CH,
CH;CH, | CH; (L:[-J3
Tetramethylethylene
Sol 15.
NOTE:

The reaction of D (CgH100) with alkaline soluble of iodine is an iodoform reaction. This reaction is
-C - CHs0r - CH - CHa

possible if the D has © oH group. The high carbon in D indicates that D is an aromatic
compound containing a benzene ring. To account for the given formula, the compound D may be
C¢HsCH(OH)CH3,

Le, <i>—|cn——cu_1
OH

The given reactions are

I,/ NaOH
-Phcny].cthanal o)
@—COONa + CHI,
_ Yellow
O)-cootad
- H
Benzoic acid '
{white solid)
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Sol 16.
(a) Since (B) is resistant to oxidation, it must be ter-alcohol.
(b) Since (B) is optically inactive, it must have at least two alkyl groups similar

CeH100 L} CeH140

A) (B)

Thus the five carbon atoms can be adjusted into three alkyl groups (of which two are similar) either
as —-CHs, -CH3, and -C3Hy, or as -C2Hs, -C2Hs and CHs,

Thus the possible structure of alcohol (B) is either

o o
CH;CH,CH» - CI: -OH or CH;CH,- C -OH
CHj; ’ CHZCHS

Hence the corresponding compound (A) is either

?Ha - CHj
CHHC.CHQ_-C—OH or CHEC—(IJ—OH
o I
CH,4 CH,CHj
However, the compound (A) is optically active, so (A) and hence also (B) should have right side
structure.
CH; CH;
|- I
CH=C-C-OH — B, CHyCH,-C-OH
' [
CzHs C2Hs
(A) (B)
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Sol 17.

OMe ﬁ
C
D 2= é con
-/ a)u,o
I
o
A

—ﬂm——» COO0

: OMe i?
“’ml
Sol 18.

0
Qo2 O,
OMe Aq. HCI

Sol 19.

The oxirane ring is cleaved via Sn2 mechanism

HC\ o B
H \ .
C amm—— H.03
SOR P ,E8 M :
BC © H,C ?@
H
OH, OH

H,C — q—?uz —»H,C--(f—CM,-rH

! ?s CH; i

H
intermedinte complex
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Sol 20.

The method given in (ii) is the correct method for the formation of ether because method (i) leads
alkene as the main product.

NOTE:
3¢ alkyl halides are easily dehydrohalogenated by base.
(i) (CHs)s CBr —®™ 5 (CH3), C = CH;
Alkene
(ii) CH3Br + NaOC(CH3)3 — CH3 - O - C(CH3)3

Either

Sol 21.

b

Rt
o cn,

Sol 22.
(i) NOTE:

Since the large porpenyl group is attached to the carbon atom bearing the hydroxyl group, so the
reaction is likely to occur via Sxy1 mechanism.

+
(hH

/CH\ /C' 1 \
C{z CH; oH (D) 10

2 cr

CH CH
7 S e
CH, Chi,

Y CH \ / CH, \
7
CH, CH; Cl
+
(*cH CH,
o —
Also, CH,  CH;

f
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CH,

/\,«\/’«—’/\/
i, cH,

2% Carbocalion

.\

’c{,\|/+ £,

C1 CH, CH
Cl

1

CH,
mu

@) / b T \ (i) 1,0

CH,
CI—I3
I i
H. Cl
// ‘\\ / ?
CH,
‘la
(2° Carbocarion}
CH,

|
CH CH
éﬁz \01{2/ \CI

NOTE:

In the intermediate carbocation, [a carbon bearing positive charge has CHz group which decreases
the positive charge and hence prevents cyclisation of the compound.

Sol 23.

Let us summarise the given facts.

Hydi tii ) (CH]CO:'JG ’
CyHagQ — By CH 0 —————> Ester
Bombyvkol _(h)
(CHAC0),0

A i
Ester Orxidative ozonalysis

-

COOH ‘
CH,CH,CH,COOH + | + AcOCH,(CH,),COOH
| COOH

Bumanoic acid

Oxalic acid 10 - Acetoxydecanoic acid
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(i) Hydrogenation of bombykol (C16H300) to C16H340 (A) indicates the presence of two double
bonds in bombykol.

(ii) Reaction of A with acetic anhydride to form ester indicates the presence of an alcoholic group in
A and hence also in bombykol.

(iii) Products of oxidative ozonolysis of bombykol ester suggest the structure of bombykol.

CH,CH,CH,COOH + HOOC. COOH + HOOC.(CH,);. CH,0Ac
Butangic acid Oxalic acid _ 10 - Acetoxydecanoic acid

T oxidative ozonolysis

CH,CH,CH,CH = CH — CH = CH.(CH,);.CH,0Ac
‘ Bombykol ester

The structure of the bombykol ester suggests that bombykol has the following structure :
CH3CH,CH,CH = CH - CH = CH.(CH3)s.CH20H (Bombykol) and the structure of A is
CHgCHzCHzCHzCHzCHzCHz (CHz)g.CHon or C16H330H/

Four geometrical isomers are possible for the above bombykol structure (as it has two double

bonds).
L H
: L H
H o AACH ), CILOTI ML %
n-CH, i i A 27 !
\és;‘lg./ \H /C- C\ {CH,);CH,OH
ST - n-CyH, H
WE 122 noiae
Hn 108 (o :
0 -CyH, Cuc \ - 10, (CHhCH,O0H
NELET Sewcnon e TN
e NH v u
H "'C]H'; \l'l
162,122 foR, 128
Sol 24.

(i) Molecular formula of P, CsH100 indicates 1° of unsaturation. So it should have double bond.

(ii) Acidic hydrolysis of P to Q and R, both of which responds iodoform test, indicates that Q and R
should have following structure.

CH3CH20H, (CH3)2CHOH, CH3CHO or CH3COR

The only possible linkage that can explain such hydrolysis is ether. Hence P should have following
type of structure. C; - component - O - C3 - component should have double bond, thus the possible

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

structure for P should ‘be either of the following two structures which explains all the given
reactions.

[CH; CHO <~CH, = CHOH] + HOCH(CH,},
{Qand R}, Both responds iodoform test

. GHs
or  CH,CH,~ O~ C=CH,

ch o
CH;CH,OH-+HOG - C = CH,—~= O0=C- CHa]
{Q and R), Both responds iodeform test

Extra reactivity of P toward dil. H,SO4 than ethylene is due to formation of highly stable carbonation

. CH4
. ]
H3C~CH-O-CH(CH3); or CH;CH,-0~C —CHj,
2° carbocation 3°carbocation
e + -
CH,=CH, _H ., CH;CH,
1° carbocation
pd
H o~ Hz
H™, heat
e
-H30
1* carbocation
(5 membered ring)
Sol 25. +,CH
(o) ‘ 3 CH3
:CH, shift -H*
——— s —_ >
3* carbocation
(6 membered ring) [X]
L2 T C< 0 NaOH S0
. S
Zn,CH3COOH ? H  intramoleculor aldol H
0 condensation
Y]
lCH3 CH3
i
+ =0 . -
—H—) fonal Material-Dow Q fr .//W\gw.ev%yarthi.in/
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