PHENOLS
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The hydroxyl group in phenol B directly attached
o sp° corbon of benzene ring. The sp’ carbon
attached to 0" being more electronegative than sp’

carbon ol akohoks, 1 decreases the clectron densiy
on oxyvgen. Because of this oxygen develops still
miore electron secking character and releases proton
by takmng the shared parr ol electrons with il

The acidic nature of phenol can also be
explumed on the basis of resonance stabilization
of phenoxide won

Electron withdrawing groups present ot arthe
and para positions (but not af meta) incresses
the acidsc mature of phenol. Gretaer the number
of such groups at ortho and para positions hgher
s the acwdic nsture of phenol

Electron releasing group present at ortho and
pura positions (but not at meta) decreases the
acidity of phenols. Greater the number of such
groups ot ortho and parn positions lesser is the
pcidic nature of that phenol,

Acudic strength mereases with the decrease of

the gk values,
Chrder of weidic strength of phenols is as Rollows
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The greater the pKa value, the weaker the acid.

pka Values of some Phenols and Ethanol

Compaound
o = Mitrophenol o=a,N

m = Mitrophenol w0, N

Formula
C,H, -OH 7.2

C.H,~-0OH 83

p = Mitrophenol p-N -~ C H, -~ O 7.1

Phenol CyMy = 0OH 10.0

i =L resal o=-CH,=C,H;-0OH 102
m - resol m—-CHC M, — O 10 ]
p Cresol p-CHy—C,H,-OH 102
Ethanol C.H,OH 15.9
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Esterification of Phenol: Phenols react
with carboxylic acids and their dervatives like
acid chlondes and anhydrides to form esters.
This reaction 15 called Schotten-Baumann
reaction,

CaHagOH + ROCOOMH 5 CiHg =0 =CI0 =R +H,()

During esteification H comes from phenol

and “OH" comes from carboxylic acid.
CufTOH + R{'EH‘I—&;
Cafls =0-00-R+ HCI

Salicylic acid on acetylation gives acetyl
salicyhe aced known as Aspirin.
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I Il'l.'ll‘lll:lhi”l.' promatic substitution

reactions ol |l|1|.'|1|.l|.! In phenol, =OH group
is ring activating and ortho and parn directing
as these positions gel more electron densaty
through resonance,

Nitration
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Special

Nitration of phenol is gives a poor yvield
because nitric acid also causes oxidation of
phenol

Alternate method of nitration:-
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Phenol when trested with cone, HNOY, gives 2.4.6-

trinitropheno| known as picric acid
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The wvield in the reaction is poor. Now a days
picnic acid 15 prepared by treatmg phenod with

conc. H.S0, and then with conc.  HMNO,
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When the reaction is cammied out in solvents of low
polarny such as CHCY,
temperature, monobromophenols are formed,

or CF, and at low

Here no Lewis acids like FeBr are required
because highly activating effect of -OH group
polarses bromme guickly.

Phenol reacts with bromime water and gives
2.4, 6-tribromo phenol (white precipitate)

In water phenol forms phenoxide wn which
activates the bensene ring,

CH L¥H
Ar | Br
o il N
— HL.C R
+ilp, -] |
] B-55C S
Br

Reimer-Tiemann reaction: Phenol when
treated with chloroform in the presence of NaOH
gives sahicylaldehyde,

Mechanism:

CHCL + Off & H,Q+CCl, = CCL + Y
[¥ichloro carbene (:CChL) is the attacking
electrophile n this reasction
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Which 1s also called carbolic acid?
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IF CCH, /KO is used salicylic acid will be
formed
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Sabicy i acid
kolbe's reaction: Phenoxide won generated
by treating phenol with sodium hydroxade is
even more reactive than phenol towards
electrophibic aromatic substitution,
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ITKOH is used parahydroxy benzoice acid will be
formed as major product,

Action of Line dust:Phenol on heating
with zinc dust produces benzenc.
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Uxidation: Phenol on oxidation with chromc
acid {MNayCr0s + Ha50, b produces benzoguimans,
which 15 a conjugate diketone. In the presence
of air, phenols are slowly oxidised 1o dark

coloured mixtures cnntaidl.ing quinm'u:-s..
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Fries rearrangement:
ik Eh=L 0= H
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Uses of Phenol: It is a raw material for the

manufaciure of important dves, drugs and

pharmaccuticals.

2 A-dichloro-3,5 dimethyl phenol 5 used as

powerful antiseptic under the name Dettol,

It 15 used in the manulacture of drugs hike

Aspirin, Salol etc.

0.2% aqueous Phenol s used as an anliseplic.

Phenol on reaction with urea and formal dehyde

gives condensation regem (PVEF) used as wood

adhesives,

Tests of Phenol:

1) Phenol mwiter grves vioks colour with a drog ol

FeCl,,

i) Phenol in waster gives white precipitale with

bromine water.

m) Phenol gives blue colour mdophenol with

ammoenz and sodium hypochlorite,
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METHODS OOF PREPARATION

Phenol s also called

|, salcylic pcad 2. benaryl aleohol

3. carbabc acsd 4. salol

Benzene diazonivm chloride on hvdrolysis
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. Hemeene
1. Phenol

2. Benryl akohol
4. Chlorobenzene

NOMENCLATURE

1. Which does not have a carboxyl group?
|. Picric acd 2. Ethanoic acid
3. Aspirin 4, Benzoic acid
PROFPERTIES
4. When phenol is treated with excess of
bromine water, it gives
|. m-bromophencl 2. o- and p-bromophenol
3. 2 4-dibromophenol 4. 2.4.6-tribromophenol
%  Phenols does not react with
|, sodium bicarbonate 2. sodiom hvdroxsde
3, potassium hydroxde 4. ferric chlonde
. w| mERy T u |
6. Phenol — = " Salicylaldehyde. This
reaction is known as
I, Gattermann aldehyde synihesis
2. Sandmeyver 's neaction
3, Perkn's renction 4, Reimer-Tiemann reaction
7.  Phenol is
|, & base weaker than amimona
2. an acd stronger than carbonie acid
3, an acid weaker than carbonic acid
4, a neutral compound
8. Phenol reacts with bromine in carbon disulphide
at bow temperalure (o give
| m=bromophenol
2. 0= and p-bromophenol
3. p-bromophenol 4. 2.4, 6-tnbromophenol
9. Phenol is bess acidic than
| p-nitrophenol 2. ethanol
3. cresol 4. beryl alcohol
10. Phenol on treatment with cone. HNO, gives
I. pienic acid 2. o=and me=nitrophenols
3. cresol 4, resorcinol
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il Ik
I Cumene — 5 —*(X)and (¥)
(X)and (Y) respectively are
I tolsene, propene 2. toluene, propylchlonde
3, phenol, acetone 4, phenol, acetaklehnde
2. Inthereaction C,HNH, Moo X
M), worm ¥ 'Y'is
NCHC 2YO H, 3V O HOH 4)C HCHO
NOMENCLATURE
3. Pierie acid is a vellow coloured compound. lis
chemical name is
|. me=nitrobenzoic acid 2. 2.4.6-trinitrophenol
1. trinntrotoluene 4. trinstroamiline
PROPERTIES
4 O HOH «CHUK = Nali - salicylaldehyde

The clectrophile involved in the above
reaction is.

| dichloromethyl cation ¢ e,
2. dichlorocarbene (:0C14)
3. trichloromethnd anion (€7, )

4, formyl cotion (C HOY
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