_ Alcohols, Phenols
and Ethers

m Classification

1. The general molecular formula, which representsthe
homologous series of alkanols is

(a) CnH2n+ZO (b) CnHZnOZ
(C) CnHZnO (d) CnHZn + 10 (2006)
m Alcohols and Phenols

2. Reaction between acetone and methyl magnesium
chloride followed by hydrolysis will give
(a) iso-propyl alcohol  (b) sec-butyl alcohol
(c) tert-butyl alcohol  (d) iso-butylalcohol.

(NEET 2020)
3. The structure of intermediate A in the following
reaction is
_CH,
. Bl
0
m _> + HSC/U\CHj;
tl H.
C/CH2— O0—0—H /C\H
~CH, 0
(a)

Hj

@
H3C—C 0—0—H 0n— —{II
@ 0 @
4. When vapours of a secondary alcohol is passed over
heated copper at 573 K, the product formedis
(a) a carboxylic acid (b) an aldehyde

(c) a ketone (d) an alkene.
(OdishaNEET2019)

(NEET 2019)

5.

In the reaction, )
OH ONa®

@ + CHCI, 4 m(m—>@‘

the electrophile involved is
+
(@) dichloromethyl cation el ),

CHO

+
(b) formyl cation (C HO)
(c) dichloromethyl anion (C HCl,)
(d) dichlorocarbene (:CCly) (NEET 2018)

Compound A, CgH100, is found to react with NaOl
(produced by reacting Y with NaOH) and yields a

yellow precipitate with characteristic smell. A and Y
are respectively

(a) JI_,I{T@*CHZ—UIHJ]LH:
(b) QCHZ—CHZ—UH and I,
(© Q{l‘.t | — CH;and I,

{1H

CH

(d) (ﬁH;‘@* OH and I,

Identify the major products P, Q and R in the
following sequence of reactions:

©+(H(H(H(lmh\d AlCL, p

% —Q+R
(i) H30" /A

(NEET 2018)

CH,CH,CH, CHO

=

(@) r= ; Q=|_ |,

=
N
f{:{'fl1_1f_ff]3—f:ltl
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10.

11.

12.

CH,CH,CH; CHO

o -

COOH

Q)
CH(CH,), OH
(c) F:O/ i ,{g=©,

ft = CH;CH(OH)CHj,

R= CH3—CO—CH3 (NEET 2018)

Which one is the most acidic compound?

OH OH
@ (b) C
UII
. '\.-H.
éj (d) <j (NEET 2017)
CH,

Reaction of phenol with chloroform in presence of
dilute sodium hydroxide finally introduces which
one of the following functional group?

(a) -COOH (b) —CHCI>

(c) -CHO (d) —CH:CI (2015)
Which of the following reaction(s) can be used for
the preparation of alkyl halides?

(I) CH3CH,OH + HCl_Ah2nCl

(1) CHsCH,OH + HCl —>

(111) (CH3)3COH + HCl —>

(IV) (CH)2CHOH + HCH2"21C2

(@) (1) and (1) only (b) (IV) only

(c) (1) and (1V) only

(d) (1), (111) and (1V) only (2015)
Which of the following will not be soluble in sodium
hydrogen carbonate?

(@) 2,4,6-Trinitrophenol

(b) Benzoic acid

(c) o-Nitrophenol

(d) Benzenesulphonic acid (2014)

Number of isomeric alcohols of molecular formula
CsH140 which give positive iodoform testis

13.

14.

15.

85
(@) three (b) four  (c) five (d) two.
(Karnataka NEET 2013)
In the following sequence of reactions,
CH. Br_KCN 4 HO" | o LiAlH, ,C
3- i ether
the end product (C) is
(a) acetone (b) methane
(c) acetaldehyde (d) ethylalcohol. (2012)

In the following reactions,

h—e
(i) CHy — CH— CH— CH4 H/heat
|
OH A+ B
Major Minor
product  product
(ii) A HBr, dark c 4+ D

in absence ofperoxide [ Major ] [ Minor ]

| product | | product |
the major products (A) and (C) are respectively
CH,

(@ CHZT{T—CHZ—CHjanL{
CH,
i
CH;—CH—CH,—CH,
Br
CH,

I
(b) CHy;— C— CH—CH; and
<:|‘.Jl_1
CH3—{E—CH2—CH3
Fr
CH,
i
(c) CH,=C— CH,— (1, and
CH,
i
CH;— {l.— CH,— CH,
Rr
{|:H:a
(d) CH;— C=CH—{C11 and
CH,

CH;— «[HI—?H—CH3
Br
Given are cyclohexanol (1), acetic acid (lIl), 2,4,6-
trinitrophenol (111) and phenol (IV). In these the
order of decreasing acidic character will be
@ m>1n>I1v=>l GYU>M1m=>1>1v
() n>I>iv>l1 @u>v>ir>l
(2010)

(2011)
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16.

17.

18.

19.

20.

21.

22.

23.

Which of the following compounds has the most
acidic nature?

(a) @F| 1-CIH (b) @—i: |I
(c) O’““ (d) O’JHO

(2010)
Among the following four compounds
(i) Phenol (if) Methyl phenol
(iif) Meta-nitrophenol  (iv) Para-nitrophenol
The acidity order is
(@) (iv) > (iii) > (i) > (i) (b) (iii) > (iv) > (i) > (ii)
(©) (i) > (iv) > (iii) > (ii) (d) (ii) > (i) > (iii) > (iv)
(2010)

When glycerol is treated with excess of HI, it
produces

(a) 2-iodopropane (b) allyliodide
(c) propene (d) glycerol triiodide.
(Mains 2010)

Consider the following reaction :

Ethanol "Bf_, x __alcKOH

(i) HpSO4, room temperature 7
(ii) H20, heat g

the product Z is

(a) CH3CH, - 0O -CH,-CHg3

(b) CH3—CH2-0 -SOsH

(c) CH3CH2OH

(d) CH2=CH: (2009)

HOCH2CH20H on heating with periodic acid gives

(a) 2HCOOH (b) GHO
H . HO
N —
© 2 >c=0 (d) 2CO; (2009)

Consider the following reaction :

Phenol Zn dust o X CH3CI Y
Anhyd. AICl3
Alkaline KMnOy N
the product Z is
(a) benzaldehyde (b) benzoicacid
(c) benzene (d) toluene. (2009)

Ethylene oxide when treated with Grignard reagent
yields

(a) primary alcohol
(c) tertiary alcohol

(b) secondary alcohol
(d) cyclopropylalcohol.
(2006)

Which one of the following compounds is most
acidic?

24.

25.

26.

27.

28.

29.

30.

(8) Cl—CHz - CH,—OH
OH OH
o () © (o
NO,
OH
(d) (2005)

Which one of the following will not form a yellow
precipitate on heating with an alkaline solution of
iodine?

(@) CH3CH(OH)CH3 (b) CH3CH,CH(OH)CHs
(c) CH3OH (d) CH3CHOH  (2004)
n-Propyl alcohol and isopropyl alcohol can be
chemically distinguished by which reagent?

(@) PClIs (b) Reduction

(c) Oxidation with potassium dichromate

(d) Ozonolysis (2002)
When phenol is treated with CHCIl3 and NaOH, the
product formed is
(@) benzaldehyde
(c) salicylic acid

(b) salicylaldehyde

(d) benzoicacid. (2002)

Which of the following is correct?

(@) On reduction, any aldehyde gives secondary
alcohol.

(b) Reaction of vegetable oil with HSO. gives
glycerine.

(c) Alcoholic iodine with NaOH givesiodoform.

(d) Sucrose on reaction with NaCl gives invert

sugar. (2001)
The correct acidic order of the following is
OH OH OH
I @ I, @ . @
CH3 NO,
@ 1>1>1l (b) I >1>11
() H>ui>1 d 1>1>n (2001)

Reaction of CH,— CH, with RMgX leads to the
formation of \O/

(@) RCH.CH,OH (b) RCHOHCH3

e,
(¢) RCHOHR (d) p— CHCH01

(1998)
When 3,3-dimethyl-2-butanol is heated with H2SOs4,
the major product obtained is
(@) 2,3-dimethyl-2-butene
(b) cis and trans isomers of2,3-dimethyl-2-butene
(c) 2,3-dimethyl-1-butene

(d) 3,3-dimethyl-1-butene. (1995)
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31. The alkene R — CH-CH. reacts readily with BHs
and the product on oxidation with alkaline hydrogen
peroxides produces

@) Rf=o
Hs

() R—CH2-CHO
(d) R—CH2—-CH>-OH (1995)
32. On heating glycerol with conc. H>SO4, a compound
is obtained which has bad odour. The compound is
(@) acrolein (b) formicacid
(c) allylalcohol (d) glycerolsulphate.
(1994)

33. Ethanol and dimethyl ether form a pair of functional
isomers. The boiling point of ethanol is higher than
that of dimethyl ether, due to the presence of
(@) H-bonding in ethanol
(b) H-bonding in dimethyl ether
(c) CHs group inethanol
(d) CHs group in dimethyl ether.

(b) R—CH-—CH,
H OH

(1993)
34. Increasing order of acid strength among p-

methoxyphenol, p-methylphenol and

p-nitrophenol is

(@) p-nitrophenol, p-methoxyphenol,
p-methylphenol

(b) p-methylphenol, p-methoxyphenol,
p-nitrophenol

(c) p-nitrophenol, p-methylphenol,
p-methoxyphenol

(d) p-methoxyphenol, p-methylphenol,
p-nitrophenol. (1993)

35. Which one of the following on oxidation gives a
ketone?
(@) Primary alcohol (b) Secondaryalcohol

(c) Tertiary alcohol (d) Allofthese (1993)
36. What is formed when a primary alcohol undergoes

catalytic dehydrogenation?

(a) Aldehyde (b) Ketone

(c) Alkene (d) Acid (1993)
37. How many isomers of CsH1:OH will be primary

alcohols?

(@) 5 (b) 4 (c) 2 (d) 3

(1992)

38. HBr reacts fastest with

(@) 2-methylpropan-1-ol

(b) methylpropan-2-ol

(c) propan-2-ol

(d) propan-1-ol. (1992)
39. When phenol is treated with excess bromine water.

It gives

87

(@) m-bromophenol

(b) o- and p-bromophenols

(c) 2,4-dibromophenol

(d) 2,4,6-tribromophenol. (1992)

40. The compound which reacts fastest with Lucas
reagent at room temperature is
(a) butan-1-ol (b) butan-2-ol
(c) 2-methylpropan-1-ol
(d) 2-methylpropan-2-ol. (1989)
41. Which one of the following compounds will be most
readily attacked by anelectrophile?
(@) Chlorobenzene (b) Benzene
(c) Phenol (d) Toluene (1989)

42. Propene, CH3CH=6H;, can be converted into 1-
propanol by oxidation. Indicate which set of
reagents amongst the following is ideal for the above
conversion?

(@) KMnOg4 (alkaline)
(b) Osmium tetroxide (OsO4/CHCl,)
(c) BzHg and alk. H,O2 (d) Os/Zn (1989)

43. Phenol is heated with CHCI; and aqueous KOH
when salicylaldehyde is produced. This reaction is
known as
(a) Rosenmund’s reaction
(b) Reimer-Tiemann reaction
(c) Friedel-Crafts reaction
(d) Sommelet reaction.

44, Lucas reagentis
(@) conc. HCI and anhydrous ZnCl,
(b) conc. HNO3z and hydrous ZnCl;
(c) conc. HCI and hydrous ZnCl,
(d) conc. HNO3z and anhydrous ZnClo.

(1989,1988)

(1988)

Some Commercially Important Alcohols
. Methanol is industrially prepared by

(a) oxidation of CH4 by steam at900°C

(b) reduction of HCHO using LiAIH4

(c) reaction of HCHO with a solution of NaOH
(d) reduction of CO using Hz and ZnO—Cr,0:s.

(1992)
m Ethers

46. Anisole on cleavage with HI gives
OH I

@) @ +CHal (D) @ + CH30H

OH |

(© @ +CoHsl (@) @ + C;HsOH

(NEET 2020)
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47.

48.

49.

50.

51.

52,

The compound that is most difficult to protonate is
{1 i1
@ sh—" Su O u- >m

(© H.I"/”\“ (d) H;["/“\i'lh
(NEET 2019)

The major products C and D formed in the following

reactions respectively are

H3C—CH2—CH2—O—C(CH3)3MC +D

(@) HaC—CH2—CH2z—1 and I-C(CH3)3

(b) H3C—CH>—CH>—OH and I-C(CH3)3

(c) HsC—CH.—CH>—I and HO-C(CH3)3

(d) HsC—CH>-CH,—OH and HO-C(CHj3)3
(OdishaNEET2019)

The heating of phenyl methyl ether with HI produces
(a) iodobenzene (b) phenol
(c) benzene (d) ethyl chloride.

(NEET 2017)

The reaction

Me Me
QL’JI (e, QONa—* > OO

can be classified as

(a) dehydration reaction

(b) Williamson alcohol synthesis reaction
(c) Williamson ether synthesis reaction

(d) alcohol formation reaction. (NEET-12016)
The reaction,

THe

—NacCl
CH,—C—ONa + CH3CH2CI
0 l
CHs C|H3
CH3_|C_O—CH2_CH3
CHs

is called

(a) Etard reaction

(b) Gattermann-Koch reaction

(c) Williamson synthesis

(d) Williamson continuous etherification process.
(2015, Cancelled)

Among the following sets of reactants which one

produces anisole?

(@) CH3CHO ; RMgX

(b) CsHsOH ; NaOH ; CHasl

(c) CeHsOH ; neutral FeCls

(d)

d CeHsCHs ) CH3COC| ) A|C|3 (2014)

53. Identify Z in the sequence of reactions :

HBI/H,0,
—E>

CH3CH,CH=CH, Y

C ,H sONa
—_—

(a) CHz—(CH3)s — O —CH2CHjs
(b) (CH3).CH — O —CH,CH3s
(c) CH3(CH2)s— O — CH3

(d) CH3CH,—CH(CH3)—O—CH,CHs  (2014)

54. Among the following ethers, which one will produce

methyl alcohol on treatment with hot concentrated
HI?
CH,

|
@) I 1_1—C|—O—CH3
CH,
(b) CH3—|CH—CH2—O—{_“_ H,

CH;
(C) CH;>—CH>—CH>—0O—CH3

(d) i lj—CHz—?H—O—{TJ {y

CH, (NEET 2013)

55. In the reaction :

56.

57.

58.

s
CH,;—CH~ CH, 0O~ CH,” CH,*+HI== »
which of the following compounds will be formed?
(@) CH;— CH—CH, + CH,CH,0OH
| : =
CH,
(b) CH3—{|“.t|—<_“.H_,,(,')H + CH,CH,
CH,
CH,
i
© CH,— CH— CH,0H + CH,CH, |
«tl“.n_1
(d) CH;— CH—CH,—1+ CH,CH,(O0H (2007)
The major organic product in the reaction is
CHsz - O - CH(CH3s)2 + HI — products
(@) CHsl + (CH3).CHOH
(b) CH30H + (CHj3),CHI
(c) ICH20CH(CHs3).

(d) (lleOC(CHs)z (2006)

Ethyl chloride is converted into diethyl ether by
(&) Perkins reaction (b) Grignardreaction
(c) Wourtz synthesis

(d) Williamson’s synthesis. (1999)

Which one of the following compounds is resistant
to nucleophilic attack by hydroxylions?

(a) Diethyl ether (b) Acetonitrile

(c) Acetamide (d) Methyl acetate (1998)
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59. The compound which does not react with sodiumis
(a) CH3COOH (b) CH3CHOHCH3

89

60. Which one is formed when sodium phenoxide is
heated with ethyl iodide?

(c) CzHsOH (d) CHzOCHj3 (@) Phenetole (b) Ethyl phenylalcohol
(1994) (c) Phenol (d) None of these (1988)

( ANSWER KEY )

{(—ANSWERKEY—)
. @ 2. (¢) 3. (¢c) 4 () 5 (d 6. () 7. (d 8 () 9. (c) 10. (d)
11. (¢) 12. (b) 13. (d) 14. (b) 15. (@ 16. (b) 17. (@) 18. (a) 19. (c) 20. (c)
21. (b) 22. (@ 23. (¢c) 24. (c) 25. () 26. (b) 27. (c) 28. (b) 29. (&) 30. (a)
31. (d) 32. (@& 33. (@ 34. (d) 35. (b) 36. (@ 37. (b) 38. (b) 39. (d) 40. (d)
41. (¢) 42. (¢) 43. (b) 44. (@) 45. (d) 46. (@) 47. (a) 48. (&) 49. (b) 50. (c)
51. (¢) 52. (b) 53. (@ 54. (@ 55. (c) 56. (@ 57. (d) 58. (@ 59. (d) 60. (a)

Hints & Explanations g

1. (a) : All alcohols follow the general formula
C11H211+ZO'
CH30OH [CH: + 20] ; C2HsOH[C2H¢2 x 2) + 20]

n=1, n=2
2. (0):
9 OMgClI
CHa— C— CHa+ CHsMGCl—> CHs — C— CHs
Acetone Methyl ma_gnesium CHs
chloride \LH 0
2
Cl)H
CH3—(|I—CH3
CHs
tert-Butyl alcohol
3. (0):
CH3 CH3 CH3 CH3
C—O—O—H
II
% + CH;—C—CHs
Cumene Cumene Phenol Acetone
hydroperoxide (A)
. CH; CH3 _
4. ©: Nchop -CWSZ3K \CO+ y
/ / 2
CHs3 CHs3
2° alcohol Ketone
5. (d) : It is Reimer-Tiemann reaction. The

electrophile formed is dichlorocarbene (:CCly) which is
formed according to the following mechanism:

CHCly + O™ == CCl, + 1,0
Cl (¢ Elimination)
v
:CCl,
Dichloracarbene
(electrophile)

6. (c): As the compound is giving yellow precipitate
with NaOl that shows it is undergoing haloform reaction.

Haloform reaction is shown by the compounds having
CHz3— C—or CH3— (|3H— group

I
@) OH

Hence, the compound A is Q CH—CH,
| .

OH
2NaOH + I —> NaOl + Nal + H;

Y

Q{tl—{ H, —NoL,
|
At OH
-1
@7&}_{]“‘1+(:HI;‘

: vellow ppt.
{J : :

(l'.l
Al —
a’ Nal

7. (d): CH;—CH,—CH,

*H-shir

CHy— CH,— CH, 1 AICI; in—t

i [_,1||'u,|._.||.|,||'|] *

CH,— CH—CH,

(2° Carbocation)
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CHa
CH— CHs

@ + CHy— CH— CH3—>@

Cumene

“Il

|
CH;—C—0—0— _he ]

H., U
A il OH
Cumene 0]
hvdroperoxide Il
Acetime
Phenol

(i)
]

8. (c) : Electron withdrawing groups increase the
acidity while electron donating groups decrease the
acidity of phenol.

9. (c): This is Reimer—Tiemann reaction.

OH ONa
: Ol 1K CHO
al)d 1}
@ + CHCl, —=2L 20K,
I‘(le Na(l
OH
CIHO
N
O
Salicvlaldehyde

10. (d): 1°and 2°alcohols react with HCl in presence of

anhydrous ZnCl; as catalyst while in case of 3° alcohols

ZnCl; is not required.

11. (c) : The reaction is as follows :

Acid + NaHCO3; — Sodium salt of acid + H,CO3
(soluble)

Among all the given compounds, o-nitrophenol is weaker

acidthanHCO, . Hence, itdoes not react with NaHCO,

12. (b) : The iodoform test is positive for alcohols with
formula R — CHOH — CHs. Among CsH140 isomers,
the ones with positive iodoform test are:

. CH3 — CH; — CH, — CH, — CHOH — CHs

2-Hexanol

—CH, — CH(CH3)— CHOH —CHs
3- Methyl-2-pentanol

1. (CH3)2CH — CH, —
4- Methyl-2-pentanol

Il. CH3

CHOH —CHs

IV. (CH3);C — CHOH — CH3
3, 3- Dimethyl-2-butanol

13. (d): < mr My l:‘TT ﬂ\ —>

C H((K)H—) CIH,CIH-OT1
(A8 i
14. (b) :
CH3 CH.

n 3

I » I
CH3CH—(|:IiC+I{T;T> CH,-CH-CH - CH,

(27 carboation)

CH
1, 2-hydride shict
v
CH. CH.
| |
CH—C=CH—CH, <™ CH, - C- CH, - CH,
i (3° carbucation)
zjor L e
{l_“.H_,.
+ CH,- CH-CH=CH,
LH]
Minor
=
CH3_C_{'“ CH3 in P%
(A -
Mapir
CH, CH,

{Z]r_{—r.::—CHz—CH3 + CH3—(|3H—(|3H—CH3
lir Fir
(0] Majer I winer
15. (a) : Since, phenols and carboxylic acids are more
acidic than aliphatic alcohols, we find that cyclohexanol
() is least acidic. Out of the two given phenols, Il is
more acidic than IV. This is because of the presence of
three highly electron withdrawing —NO- groups on the
benzene ring which makes the O—H bond extremely
polarized. This facilitates the release of H as H*. Thus,
I > 1v.
0

In acetic acid, the electron withdrawing _ l—l_ —
in the —COOH group polarises the O—H bond and
increases the acidic strength. Acetic acid is therefore
more acidic than phenol or cyclohexanol.
.. The order of acidic character is 111 > [1 > [V > I.
16. (b) :
compounds.
In phenol, the electron withdrawing phenyl ring polarizes
the O—H bond, thereby facilitating the release of H as
H*and hence, phenol is most acidic.

Phenol is most acidic of all the given
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In mhm I, the electron withdrawing effect of

phenyl ring is somewhat diminished by the — CH. group
and it is therefore, less acidic than phenol. In (c) and (d),
— OH group is attached to alkyl groups which, due to
their +I effect reduce the polarity of —OH bond and so,
the acidic strength is low.

17. (a) : In phenols, the presence of electron releasing
groups decrease the acidity, whereas presence of electron
withdrawing groups increase the acidity, compared to
phenol. Among the meta and para-nitrophenols, the
later is more acidic as the presence of —NO2 group at
para position stabilises the phenoxide ion to a greater

extent than when it is present at meta position. Thus,
correct order of acidity is :
para-nitrophenol > meta-nitrophenol > phenol

(iv) (iii) 0)
> methyl phenol
(ii)
18.(a) :
CH>OH ) 1.23 {' !-!:;‘-!"«I-;"-'[,l.un: ﬁHZ
CHOH +3HI 225 S s i +1,
| - | | -
CH,O1 {I.H% o cif s
Clveerol CHI CH Al |{-|::r_'|||.|||'
| Jm
{H; CH- CH-I
Propene
HI I
< <
2 lod eprograne
r alc.KOH
19.(0: C,Hs0H P C,HsBr Gehydro-
Ethanol (X) halogenation
- . H.50,
LH,=0LH, ——» CH,CH,-HSQ,
Lthone o
I: !I‘ﬁl H.O
C,H. -OH
(7)

20. (c) : When 1,2-diol like ethylene glycol is treated
with HIO4, each alcoholic group is oxidised to a carbonyl
group by HIO,. Since in glycol, both the —OH groups are
term'gﬁl, s&(l)xidation would yield two formaldehyde

Fe_ Iy, -
molgcufes. — ZHCHO
CH, - OH

91
OH
21. (b) : @ _Zn dust +2Zn0
Phenol Benzene(X)
CH, COOH
Cchlanhy. A|C|3 ‘ aIk.KMnO4
_—
Friedel-Cra s’ @
alkylation Benzoic acid ( Z)

Toluene (Y)

O

/N
22.(a): 1LC—CHy+ CHMgBr——
H+
CH3CH,CH,OMgBr ——— CH3CH,CH,0H
primary alcohol

23. (c) : Phenols are much more acidic than alcohols,
due to the stabilisation of phenoxide ion by resonance.

OH
NO,

—NO: is the electron withdrawing group and helps
in stabilizing the negative charge on the oxygen hence
equilibrium shifts in ferea@d direction and more H* ions
remove easily. Hence, it is mostacidic.

OH o
CHjs CH,
OH O°
NCL NO,
+H'
+H*

—CHgs is the electron donating group. Hence, electron
density increases on the oxygen and destabilizes the
product. Thus, equilibrium shifts in backward direction.

24. (c) : Formation of a yellow precipitate on heating a
compound with an alkaline solution of iodine is known
as iodoform reaction. Methyl alcohol does not respond
to this test. lodoform test is exhibited by ethyl alcohol,
acetaldehyde, acetone, methyl ketones and those alcohols
which possess CHsCH(OH)- group.

25. (c) : n-Propyl alcohol on oxidation with potassium
dichromate gives an aldehyde which on further oxidation
gives an acid. Both aldehyde and acid contain the same
number of C atoms as the original alcohol.

he CH3CH,CH,OH
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2 27 2

KzCI’207/H2504
—

CH CH CHO

CH3CH,COOH

K CrO /H SO

3
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Isopropyl alcohol on oxidation gives a ketone with the
same number of C atoms as the original alcohol.

(l)H
R O THL S0 - - -
-CH —rr T o CH,- €-CH,
CH, 0

26. (b) : This reaction is called Reimer—Tiemann
reaction.

OH

@ __cHO, C\/i _NaOH_,
O NaOH._, 60%
» - : CHCIL.
ONa CHO
or

Cl1O Salicylaldchyde

27. (c) : CoHsOH + 41, + NaOH —>

CHI; + Nal + HCOONa + H,0
lodoform is a pale yellow solid which crystallises in
hexagonal plates.

28. (b) : Phenol exists as a resonance hybrid of the
following structures.

tOH :OH *OH :OH tOH

O-O=Q=0-Q

Thus, due to resonance the oxygen atom of the

— OH group acquires a positive charge and hence attracts
electron pair of the O — H bond leading to the release of
hydrogen atom as proton.

:OH

-

Phenoxide ion

Once the phenoxide ion is formed it stabilises itself by
resonance which is more stable than the parent phenol as
there is no charge separation.

¥ & i (0] ¥
-0 (uj @ 9
| «—> «—> || > «—> |
S - e

Effect of substituent : Presence of electron withdrawing
groups (— NO2, — X, — CN) increase the acidity of
phenols while the presence of electron releasing groups
(— NH2, — CHps)decrease the acidity of phenols. This
explains the following order of acidity:

p-nitrophenol > phenol > p-cresol.

29.(@): B-Mg-X + CH,-CH, —»
9]
Fthylene oxide
. H,O/H'
R-CH,- CH,- OMgX —
Adduct

FE-CH - CH.—- L + Mp(OI Y
1% aleshel

CH,

I conc. H,80),
30. (a): CH3_{|'IH_ (l“._(:nj '

O CH;
3, 3-Dimethyl-2-hutanal

CH CHj

L ° N

CH3— |CH—(lj—CH3 —>7H20 CH3— CH—Cll—CH3

+OH, CHg CHj

(2° carbocation)

CHj Cll,

—>CH;—C—C—CH; —>CH,— t=c—
H CHyg

(3° carbocation)

CH,
Cll,

2,2-dimethyl-2-butene

31.(d): 6(R-CH=CH 1—,»3(1«;11,(:11,],,1s
Alkene e ’ ’
11,01 I o
WPBR(IHJ(H:()H I ZH.l")(),
CH,OH
| ~ conc ll SO
32.(@): CHOH—— CH,=CHCHO + 21,0
| . '
(:”7()H Acrolein
[ il_\\‘\‘l'(_)l
Mechanism:
CH, CH.,
: - -
HO) (‘3 — CH
H 1H=C 3[{)1[ H—{=0
y Unstable Acrolein
inlermediate
33. (a)
34. (d): — OCHzs, — CHjs are electron donating groups

and decrease the acidic character of phenols. — NOg, is
electron withdrawing group and tends to increase the
acidic character. Electron donating effect of — OCHjs
group (+R effect) is more than that of — CHs group (+I1
effect). Thus, the orderis

p-methoxyphenol < p-methylphenol < p-nitrophenol.



Alcohols, Phenols and Ethers
35. (b) : 2° alcohols on oxidation give ketones, 1°
alcohols form aldehydes.

36. (a) : Primary  alcohol  undergoes
dehydrogenation to give aldehyde.

37. (b) : 4-isomers are possible for CsH110H.
(i) CH3CH2CH2CH,CH,0H

(i) H,CH.- CH - CH.OH

catalytic

CH,
(iii) o, -{l‘_tl - CH, - CH,OH
CH,
CH,
(iv) CH, —(:: ~ CH,OH
CH,

I,

38. (b): cH— a;—m I, , generates 3° carbocation
Ol
[ty lpropan- 2ol
which is very stable intermediate, thus it will react more
rapidly with HBr.

39. (d) : Phenol on reaction with excess bromine water
gives 2,4,6-tribromophenol.

40. (d): 2-Methylpropan-2-ol reacts rapidly with Lucas
reagent at room temperature.
CH, LH, CT,
| u* I |
€11~ ¢~ OH——>CH,~¢ F =l H.—f_c'
o
CH, I, CI,

2 Mclh:.-W z p“n_lp.;r'ul

41. (c) : —OH group being electron donor increases the
electron density in phenol. Thus, the electron density
in phenol is higher than that of toluene, benzene and
chlorobenzene.

42. () :

CH— I =CH, —e T (I CILCTL),B

Eydiobosation A -
) Iripropyviburane

H.0. i
> 3CH,CH.CH,OH
OH . o -
Propan-1-ol

43. (b) : Treatment of phenol with CHCI3 and aqueous
hydroxide introduces — CHO group, onto the aromatic
ring generally ortho to the — OH group. This reactionis
known as Reimer—Tiemann reaction.

44. (a)

45.(d): CO +2H, —2n9CnO%s ,

CH4OH

93
OCHs3 OH
w.00: C ot e
Anisole Phenol

47. (a) : In Ph-O H- the lone pair of oxygen is in
conjugation with phenyl group so, it is least basic among
the given compounds and is most difficult to protonate.

48. (a) : Ethers are readily attacked by HI to give an
alkyl halide and alcohol. But when heated with excess of
HI, the product alcohol first formed reacts further with

HI to form the corresponding alkyl iodide.
Heat

R—O-R' +2HI— Rl + R'l + H,0O
(excess)
49. (b) : In case of phenyl methyl ether, methyl

CGHS—CP—CH

phenyl oxonium ion < 3> is formed by

'H'
protonation of ether. The O—CHs bond is weaker than
O—C¢Hs bond as O—CgHs has partial double bond
character. Therefore, the attack by I~ ion breaksO—CH3

bond to form CHal.
H
2w |
Step |1 CgHs—O—CH; + HI &= CgHs—O—CH,y + I
Oxonium ton

H
N +
StepI: 1 4 (j}irR\‘(_}—C6H5 —> CH 1+ C HLOH

50. (c) : Williamson’s ether synthesis reaction involves
the treatment of sodium alkoxide with a suitable alkyl
halide to form an ether.

51. (c) : Williamson synthesis is the best method for
the preparation of ethers.

52. (b) : (2) CHsCHO + RMgX-2he—
R
|
CH,;— CH—OH
2%alcohol
(b) C5HsOH + NaOH—-5> CgHsONa

Sodium
phenoxide

ClHL1
C,H;OCH, + Nal< \
Methyl phenyl

L ) (Williamson’s
ether (Anisole)

synthesis)

(©) OH 3

(neutral)

6

Violet colonr complex

+ 3HCI
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CH,

Anhy, AIC A

(d) M CH3COC1 Friedel-Crafls
reaction
CH5 CH,
COCH;,
e : |
-
a-Methyl .
n;'.nl-;mhm'unu* COCI I;;

p-Methyl
acctophenone

HBI’/Hzoz

53. (a) : CH,CH,CH =CH;

I:IYC.I‘(I\idL‘ or
anti-Markovnikov's effect)

T
- "y Ta I
("'E[].:\-I'j'\" ":I' I 3CH2({4H_CH2

A
H
I -Beroimchutans

CHLCLLY, —O—CHL CL,

)
LAy

T
54. (a) : CH3—(|Z—U(iH_~, v oH —Ns
(hot and
1l |._-; )
C I,
+ H +
CHs—C—0L ~, —CH; —C' + CH3OH
s | ~NCH; : Meth);?l alcohol
CH3 CHjs
"l
CH
J

CH3—(|:—|
CHs

55. (c) : The alkyl iodide produced depends on the
nature of the alkyl groups. If one group is Me and the
other a primary or secondary alkyl group, it is methyl
iodide which is produced. This can be explained on the
assumption that the mechanism is Sn2, and because of
the steric effect of the larger group, I~ attacks the smaller
methyl group.

When the substrate is a methyl t-alkyl ether, the
products are t-RI and MeOH. This can be explained by
Sn1 mechanism, the carbonium ion produced being the
t-alkyl since tertiary carbonium ion is more stable than a
primary or secondary carbonium ion.

56. (a) : With cold HI, a mixture of alkyl iodide and
alcohol is formed. In the case of mixed ethers, the halogen
atom attaches to a smaller and less complex alkyl group.
CH3OCH(CH3) + HI —> CHsl + (CH3),CHOH

57.(d): C,Hy— €l Na—0O—C,H,—>

CyH; —O—C,H; + NaCl
The above reaction is called as Williamson’s synthesis.
58. (a) : Diethyl ether is a saturated compound, so it is
resistant to nucleophilic attack by a hydroxyl ion (OH").
Other compounds have unsaturation and the unsaturated
‘C’ atom bears partial +ve charge, therefore they undergo
easy nucleophilic attack by OH"ion.

59. (d): Ethers are very inert. The chemical inertness of
ethers is due to absence of active group in their molecules.
Since CHz — O — CHa is inert and it does not contain
active group, therefore it does not react with sodium.

60. (a) : Phenetole is formed when sodium phenoxide
is heated with ethyl iodide.

CgHsONa +CyHsl—2— CgHsOC,Hs

Phenetole



