Chapter5
ALCOHOLS, PHENOLS

AND ETHERS

INTRODUCTION

| A”Hrﬁlﬂ‘ and Benzyh‘c alcohols may be primary, secom’ary or ferﬁ'arb; T/F
2. Drow sec-Butyl alcohol
3. Common name of CH,- (;,H ~CH, is -
OH
b Draw Jscbu*fyf alcohol
5 For naming Fm’yhya’nc alcohols, the ‘e’ of alkane is re'oJ’aced by of T/F

6. Draw OI‘H'IO-GFESOI'
OH OH OH

(ii) (iie)
@( oH @\

OH
raw Anisole. (NEET) OH

9 Draw Phenetole.
10. Common name of - C;H,—0O— CH~ CH,- ‘l}fi[—CH:l
CH

—J' Common name 0{ - (’F)

3

CH,0H
Il IUPAC name of - () H.C_ CH, (iii) ; o .
OC,H, CH,; - CH, - CH - CH - CH— CH;,
I |
CH,CI CH,

NO,

(i) O/OCJI. (i H,C=CH-CH-CH,-CH,-CH,
|
OH

12 The bond an9f¢ in alcohols is sfi'ijH more than the tetrahedral angfe T/F
I3 Bond angfe in ether is sﬂgﬁvﬂy hiyﬁgr than alcohol because -

ALCOHOLS AND PHENOLS

PREPARATION OF ALCOHOLS

I4 cH,-cH = cH, 9
DO

/5 CH,-CH = CH, %:-



6. —____ on reaction with BZH6 give trialkyl borares.

[T Syn/Anti addition takes place in BZHE.

18 Hya’rabnraﬂ'an oxidation Rxn follow markounikou/ anti-markounikov rule

9 Ring expansion and rearrarlgemenf takes Pface in HBO fHHJrobaraﬁon-axf'd'm"'ion}. T/F
20. CH3-CH=CHZ + (BH3)2 H20/0H-,

2I. CH3-CO-CH=CHZ + (BH3)2 H20/0H-,

22 Eeagenfs used in Oxymercuraﬁon demercuration (OMDM) ren are - (2)

23 Sbm/ anti addition fakes Place in OMDM

2l No ring expansion and rearranjemenf takes Pf'ace in OMDM. T/F
25. CH3-CH=CHZ + H20' _Hq{CH3C00)2/NaBH

\ +
% HO',

S
B.H,

21 H,0,/0H

NS
28 Hg(OAc), 3
NaBH.

29 RCHO + H2/Pd —

30. RCOR' + NaBHL/HZ0 —

3l Esfers, carbcxylic acids and acid chloride are an.’y reduced by LiAIHL /NaBHL.
32 LAIHY and NaBHY do not reduce C=C. T/F

33. Rearuc:'ng agem’s which reduce = bond are - (1)

3l Ester LiAHu/H30:

35. CH3CHO Liapt/H30s,

36. CH3CHO LiAku/D30:

31 Commercia”y acids are converfed fo alcohol bﬂ' "

38 R-CO-R+R >-M5X after J’lt_.erafysis give -

39 Ester on rxn with Gngnam‘ reaslzn* Prod'uces 1°/2°/3° alcohol

PREPARATION OF PHENOLS

L0. Phenol is also known as -
Ul A+ NaOH _E2K/300atm B B on acidification —> Phenol, ldentify A & B.
SO.H

W2 © A @ () NaOH__ g
(i) H°



NHa

k3 NaNOa 4 WO, B LN, +HC
+HCI Warm

I\‘l‘é DP’GW cumene.

CH,
CHs~CH OH
L5 By A ety + B (NEED)
H.0
e]

CH~C—OCH,
bé. ér Sl NaBH,
o —_

PHYSICAL AND CHEMICAL PROPERTIES

L7 The sol'uf:r'r'l'fy of alcohol decreases with increase in size of the al’hyf/ aryi group. T/F
8 Phenol is more acidic than alcohel T/F

L9 Water is more acidic than methanol T/F

50. Phenol is a s*runjvzr acid than water. T/F

5l Phenol molecules are more stable than Phenaxia‘e ions. T/F

52. Arrange c-nitrophenol. p-nitrophenol. m--nitrophenol in order of acidic strength

53. Arrange o-fluoraphenol, p-fluoraphenal. m-fluorophenol in order of acidic strength.

5t\‘ Arrange O*CFESOJ‘, FC!’ESO’ Gﬂd m—creso-' in orafer D\( dCJﬂ‘i‘C s*reng#r.

55 Arrange O'mﬂ*hﬂljrj i, F'ME'H’IG’XJ’,] 'ﬂﬂﬂt FH‘ME{;ID{’PLIEHU'I in B‘I'JEF O‘( ﬂ‘Gi:d‘Jﬂ s*reng)(h

CHEMICAL REACTION OF ALCOHOL

56. ROH + Na =

OH
51

2 + 2Na—»

58 The reaction with acid chloride is carried out in the presence O s so as fo neutralise HCl which is
formed Juring the reaction.

COOH
59 OH I

H
+ (CH,C0),0—>

60. Armnﬁe Cl-OH-RO- and R-CO-0- in order of their feawng fena'ency.
6l Lucas reaf;emf is - (NEET)
62, Lucas test is a fest to find -



63. How does Lucas reagent differentiate between 1°2°3° aleohol? (NEET)

6L How does Lucas reagenf‘ cause furbia'r'f’y ?

65. Order of 1°. 2°, 3° alcahol in its ease of Jehydraﬁan is -

66. Dehya’mﬁon of alcohol happens B_:,u freaﬁng it with - (5)
OH OH

61 cH,- & —é—cha . : ul
(|:H, (I:,_,H,,

68. RCH20H (in presence of acidified KMnOl) =

69 RCH20H (in presence of Cr03) =

0. CH3-CH=CH-CH20H (in presence of PCC) —

. Sec-alcohols are oxidised to _____ in Cr03.

12 RCH20H _Cw/53K

13 R-CHIOH)-R' _Cw/5T3K . (NEET)

5 GHa
w7 = 5CH~C=CH,
OH 573K
5. MnO;

76. Mn02 oxidises only aﬂbdic or Lenzy.’ic aleohol T/F

CHEMICAL REACTIONS OF PHENOL

11 Ortho and para nﬁropf'lenof can be seParafeJ 55' ______ %echn[que (NEET)
1.8 p-nitrophenol has intra/intermolecular H bonding.

9. Direct ritration of phenol by conc. HNO3 gives poor yields of picric acid T/F
80. To gml 5ood HiEJ'Js of picric acid, what is done?

OH
&l M@iﬂr and minor Fran‘w:fs formed are - Br in CS;
1

82 Phenol + Br2/H20 — A .I'denﬁfy A and also its colour,

OH
83 NaOH A Wco

(i) H*

8l E'eagemts in Reimer-Tiemann reaction are -

OH
85 CHCI, + aq NaOH (NEET)

—_—

86 fﬂ)‘ermed:a*e E‘IEC +FOP"I”IE fOYﬂ'IEDJ n EJ’HEV’!IJQMG”H VE'A‘IC*JDH “:af D*HHCIP beﬂzene - (NEET)



g m CHCL
NaOH

OH

88 @ + Zn —
OH

9 NaCr,0,

H,S0,

SOME COMMERCIALLY IMPORTANT ALCOHOLS

qg ME'H’!'GI’IOF is RIrSD LI’IG‘WH as -

9/ CO + 2H,
573-673 K

92. CIZH2200 + H20 = Glucose + Fructose, enzyme used in this rxn -

93. Glucose —> CZH50H + €02, enzyme used in this rxn -

. Action of zymase is inhibited once the % of alcohol formed reaches ___L.

95. Commercial alcohol is made unfit for a‘rrnftmg bg m-xjng -(2)

Q6 T"IE a‘)GIIE PFBCESS s ca”ed' -

ETHERS

PREPARATION OF ETHERS

97 CH3CH20H HIS04/Lk3K |

98. Aleohol in low *em'p. conditions form ether. T/F

99. Ether formation is a Snl/Sn reaction.

100. Write Williamson synthesis reaction - (NEET)

101 1f 3° alkoxide ion is used, no ether is formed T/F

102, I 3° alkyl halide is used, no ether is formed T/F

103. The BP. of alcohol is less than ether for the same molar mass. T/F

CHEMICAL REACTIONS

10k, Least reactive functional group is -

105. Ary.l'—oxygen bond is more stable than aﬂegltaxﬂen bond T/F
106. The order of reacﬁw'tq of l'nya‘rogen halides with ether is -
107, CH3-0-CH2-CH3 + HI —



108, If a *eri‘l'ary a”eyf group is Ipresen* in the ether, the reaction process fﬁrough ____ mechanism, otherwise if

Fracced H'amugh e
CH,

|
109, CH;]—? —0—CH3 +HI—>

CHg
0. Oonrod D +m—
OCH,

Br, in
Ethanoic acid

[

HZ VJC+DI’ n’le_!jer {es; [} 3 mﬂ( 3“’8” b_lj ID/ 20/ 30 ﬂ;caho‘l rNEETJ
i3 ASP}HH is ace*ﬂlaﬁon Prad‘ucf of - INEET)
. Of of winter green is - (NEET)



ANSWERS

* INTRODUCTION

LT

2 CH,- ?H - CH,-CH,
OH

3. I’SO'OI‘OPHI al'col'nal’

L CH, - (|IH ~ CH,-OH
CH,

B.F
CH,

OH

T Catechol resorcinol’, hydrocluinone or 1uino.l'
OCHg4 OCH,CH,

8 9

10. Phenyl lsapentyl ether
Il ) Z-Eﬁioxb--u—a‘ime%yfcycl‘ohexane

(ii) f—E%ony ~nifrar:3clobgmne

(i) #-Cﬁl‘aro-a-e}hgl'-z-“-mz'fhy.’efh&ﬂ-brﬂan—f—al

(iv) Hex-1-en-3-ol

2. F

13. O repulsion between bulky alkyl groups on either
side of 0

+ ALCOHOLS AND PHENOLS

/. CH,-CH - CH,D
on

5. CH,- ?H - CH,
oD

16. Alkene

1 Syn

I8. Anti-markounikov rule

1 F

20. CH3-CH2-CHZ-0H
2l CH3-CO-CH(0H}-CH3, this Frdud is formed
because the terminal carbon have Parf'f'n! +ve c}mrgs

due \‘O resonance wrf'h C=0

22 HglCH3C00)2/NaBH4
23 Anki
T

25. CH3-CH(OH)-CH3
OH

2 é

29 R-CHZ-OH

30. R-CHIOH)-R

31 LiAHY

sl

33 Pd/HZ. B2H, Na/Ethanol Raney Ni/H2
3. Aleohol

35. CH3-CH(OH)-D

36. CH3-CHz-0D

3-’ BS converﬁ'nﬂ 1!}}27“ ;ﬂ ES”EFS {D”DWEJ LH
reduction using HZ/Pd (or any other mgtal)

I
55 ROOR + RMgX —> R(- OMgx —2»

R
R’

|
R—SI OH + Mg(OH)X
R

39 3°
40, Carbolic acid



Cl
L2 A- Ofeum B - Phenol
N, C? OH

cu, CH

Q.

I
CH; C-0-0-H

L5 A- @ B - CH,COCH,

LT
LT
L9 F
50T
5IF

L3

'_'h

52 F-ﬂn"ropﬁznn.f > o—nifmpﬁeno.l' > m--nh‘ra,p.l"l:naf

53,0>F>m
54.m>lp>o
55.m>a>p

56. R-O-Ngn.

51 2@ + Ha

58. basefpyria‘im)
59 COOH

OCOCH,
+ CH,COOH

60. Cl- > R-C0-0- > OH- > RO- [TIF - S*rong acid have
gand’ lcaving corjugafe base. As HCI > RCOOH > H20 >
ROH in terms of acidif_q. their wrjugafe base sf‘abfﬁfy
order is also the same and hence the leaving ferdency]
6. ZnCI2/HCI

6. the ‘degree’ of alcohol ie. I', 2", 3°

63 'lo .r(:ﬂ"lﬂll - NG }urbnﬁ*y, 2° ﬂ{CB"IG‘.’ - Tur‘:m“y ﬁer
5 min, SD alcohol - *urbr’a‘ify immediate

6l R-OH + Lucas reagen* —> R-X. which in insoluble in
Lucas ren:cge»’nL hence give *urbm“y

65 3%: 2%

66. Profic acid (eg -Conc. H2S0l or H3POW), P205/A

MZOS/A. ch.l?, POCB/PHPHJM

Ty
CH,-C—C-C;H;

61 I ot o T g

68 R-COOH
64 RCHO
0. CH3-CH=CH-CHO
. Ketone

12 RCHO

13 R-CO-R CH

i 3
CH,- €~ OH

T CH,

0}

e

16T

11 Steam distillation

18 Intermolecular H Bandmg

nT

80 First P‘Ieno.f is suflphana'f'gaf than nitrated



OH

8. CHCE + aq NaOH
OH

CHO
g

86. CCI2 (dichlorocarbene)

OH
0 @
88 @ + ZnoO
o}
& @
o

90. Wood sFirﬁ(
91 CH30H

92 Invertase
93. Zymase

. 1y

95. CuSOk (4o 3:'ve it a colour) and Pyrr'ding (a foul

smeﬂr'ng l'ik!uid)
96. Denaturation of alcohol

+ ETHERS

97 CHZ=CH2

@7

99. SnZ

100. R-X + R-0-Na+ — R-0-R" + NaX
lol F

027

103. F

10k Ether

105. T

106. HI > HBr > HCI
107, CH3-I, CH3-CHZ-0H

108. Snl, Sn2
CHy
|
09, CHyOH +CHy—C~1
CHs
o Oros - Oon
OCH,4 OCHs
Br
/A -
Br
p-Bromoanisole o-Bromoanisole
(Major) (minor)

I12.3° [Victor mayer gr've red colour with I° blue colour
with 2° and remains colourless with 3° alcohol as no
reaction with HNOZ2 occur]

I13. Sallic_l"ﬁc acid

I, Me“yf sal'r'cgn'a'}e



