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(d) Phenols

weaker acids than
Hydroxy derivatives of aromatic compounds are known as phenols. PhenOISraalrlz insoluble in dilute
carboxylic acids, and hence dissolve in dilute sodium hydroxide and are gene itrophenol etc.) which
sodium bicarbonate solution. Some jahen‘ols (like 2, 4, 6-trinitr0ph‘?“01’ 2 4-d1n-1 sgdium bicarbonate.
contain strong electron withdrawing groups are stronger acids and dissolve even 1n s A
Phenols undergo easy electrophilic substitution reactions, e.g. they decolourise broml;l; droquinone are
temperature forming a polybromo substituted phenol. Some phenols like categhol e
powerful reducing agents, because they are easily oxidised to the correspor?dmg quinones.

" Following tests may be performed for showing the presence of a phenolic group.

(i) Solubility in sodium hydroxide. Most phenols are soluble in dilute sodium hydroxide but insoluble
in sodium bicarbonate solution. o

(if) Ferric chloride test. Most phenols and enols give a dark coloured solution (blue, green, purple
etc.) on reaction with a neutral solution of ferric chloride, e.g. simple phenol reacts with FeCl, as
follows:

6 C¢HsOH + FeCl;— H,4 [FG(OCGHS)G] +13 HCl
Purpie '
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fesence of a phenol. Enols produce a red, violet or tan
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Procedure Take the compound (100 mg) in a dry test tube, add sodium nitrite (few crystals) and

concentrated sulphuric acid (1 ml), mix well and heat gently. A blue colour is obtained. Thg solution
turns red on dilution with water and blue on basification with a dilute solution of sodium hydroxide.
(iv) Phthalein test. A number of phenols having a free p-position respond to this test. On heating with
phthalic anhydride in presence of concentrated sulphuric acid, phenols produce condensation compounds
which give a characteristic colour in alkaline solution.

Phenol gives phenolphthalein and resorcinol produces a fluorescent compoun

@ @E o HO\O\C QOH

d called fluorescein.

Phenol Phthallc : | Q o
anhydride O/ C
‘ Phenolphthalein
colourless
lNaOH
O_\O\ ?Ii@/o_ - 01@ zj ’
Exées '
C
¢ NaOH | B
CO0 ©—coo
Colourless Pink colour

j Bromine test. Phenols are readily brominated by bromine forming polybromo-substituted phenols.
~ For examples.

OH OH

Br Br
+3By, — + 3HBr

Br

The rate of bromination is greater in water or acetic acid than in carbon tetrachloride solution. Hydrogen

bromide is liberated due to substitution reaction but this is not observed when water is used as a solveat.

Procedure Dissolve the given compound (100 mg) in glacial acetic acid or water. Add to this, a saturated

solution of bromine in water or acetic acid. (dropwise). The disappearance of the orange colour of
.. bromine indicates the presence of phenol. _ ) &

[




(f) Alcohols

Alcohols are Very \

The relative acidity

s and react only with very reactive m
< secondary < primary < methano]

etals like sodium 1o form alkoieg
. The fol lowing tests cap pe performed,
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for detectio
n of an -OH grou s et .

; p and distinctio : ——
'aflcohOhC —OH is also present in carbohydra:le ben;feen a primary, secondary and a ter®" alcohol.
(i) Ceric ammonium nitrate test. Alcohols rcplS anthoth_er m T e hanging

5 ace the ni i : 3 itrate, € 1
the colour of the solution from yellow to red. rate jon of ceric ammon™

(NH,), [Ce(NOy)¢] + ROH— (NHy), [Ce (OR) (NOy)s] + HNO:

Yellow Red
Procedure Dissolve the given organic compound (50 mg) in water (1-2 ml) or dioxan€ 41
ammonium nitrate solution (few drops). Observe the colour change ;mmediately: ApP©

colour shows the presence of an alcoholic group-

Note 1. Use freshly prepared ceric ammonium nitrate-

2. A blank test should be performed if dioxane has been used as @ solvcntiou

3. Some alcohols given only a transient red colouration, SO look for red €0
4. Some amines and phenols also give various colours in this test.

(ii) Xanthate test. Alcohols produce @ yellow precipitat® of xanthate 01 ¢

of an alkali.

d add ceric
ce of a red

ron mixing.

ment with CS2 in presence

-+
ROH + KOH — RO K + H,0 "

(Solid) 1 -+
£0B5 _* peay=il P K

Yellow precipitate

i i i llet) until it dissolves.
h solid otassium h e pe :
nd Izidd carbon disulphidc (2-3 drops)- Shake well. The

Procedure Warm
f an alcohol.

Bagl B . . ate indicates the presence 0
i f a yellow recipitate nd1ca :
f?igngsgilil(r)n mj::tal tes[i. Reactive metals like sodium liberate hydrogen from alcohols
) ROH + 2Na— JRONa + H; i
iquid or a few crystals of solid dissolve
In a dry test tube take the dry compound (1 mlof | qui : . . i .
iimd(r:;fer;zene). % this add a very small piece of clean, dry sodium. Dissolution of sodium with bris!
effervescence ‘dicates the presence © an —OH group
Note 1. Adry sample of the compound should be used
2. Sodium <hould be handled carefully.
e sink or dust bin. It should t

3. Excess Of unreacted sodium should not be discarded in th
decomposed carefully by adding a small amount of alcohol.
4. A blank test should be performed if the given compound has been dissolved in 2 solvent.
5. Many other compounds like acetone, acids etc. also give this test.
(iv) Test with Chromic acid in acetone. This test is helpful in identifying the presence of the hydrox
group, provided other easily oxidisable groups like—CHO, carbohydrate etc. are absent.
Both primary and secondary alcohols give a positive test Tertiary alcohols do not answer the (€

(for expen'mental details, see page 21). |
(v) lodoform test, Alcohols which contain CHj CHOHR group are oxidised to CH,CO— group duri

(he reaction, and give a positive iodoform test (For experimental details, see page 21)
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colour shows the presence of an alcoholic group.

Note 1. Use freshly prepared ceric ammonium nitrate. wd us & slEHT
2. A blank test should be performed if dioxane has l?ccn use i;{Sft § . coi —
3. Some alcohols given only a transient red colouration, 50 !00 : or Ing.
4. Some amines and phenols also give various colours in this test.

(ii) Xanthate test. Alcohols produce a yellow precipitate of xanthate on treatment with CS, in Presery |
of an alkali.

Ive the given organic compoun
te solution (few drops). Observe the co

-_+
ROH + KOH — RO K + H,0

(Solid) ﬁ
_ - 4+
L—J' 2 p—0—C—s K

Yellow precipitate

Procedure Warm the compound (0.1g) with solid potassium hydroxide (one pellet) until it dissolves
B00l1, wash with a little ether, decant the ether and add carbon disulphide (2-3 drops). Shake well. Tt |
prmation of a yellow precipitate indicates the presence of an alcohol. “
dium metal test. Reactive metals like sodium liberate hydrogen from alcohols.
2 ROH + 2Na— 2RONa + H, 1

2 _re In a dry test tube take the dry compound (1 ml of liquid or a few crystals of solid dissoled
dry benzene). To this add a very small piece of clean, dry sodium. Dissolution of sodium with b
ervescence indicates the presence of an —OH group.

. A dry sample of the compound should be used.
2. Sodium should be handled carefully,

* 3. Excess of unreacted sodium should not be di
~ decomposed carefull

(for experimental details,: see

page 21).
(v) Iodoform test. Alcohols



nction between primary, secondary and tertiary alcohols. The
ed by reacting with Lucas reagent (anhydrous zinc chloride in
itself being a strong Lewis acid, increases the acidity of

t at different rates, €.g.

CHOH CHS-_-——-) CH3

is used for disti
e distinguiSh
. acid). ZinC chloride,
th Lucas reagen

RCH,OH + HCl %“_913 No reaction

primary

R,CHOH + HCl Z0€12 R,CHCI + H,0

secondary

R,COH + HCl ZnCly R.Cl + H,0
Tertiary , :

Al .
cohols are soluble in Lucas reagent but the formed alkyl chlorides are insoluble.

Procedure Add L )
and note the timeucas _feagem (3-4 ml) to the given organic compound (1 ml) in a test tube. Shake well
required for the separation of two distinct layers

Terti
Secoﬁ@ﬁiﬁ}m] - layers separate immediately
Primary alcoe] = layer separation takes 5—10 minutes
— A clear homogeneous solution is obtained

Lucas test is appl;
pplicable t
0 only those alcohols which are soluble in the reagent, as it is based on the

appearance of [k 1 hal;
G h
(vi) Orxidatiop, Yl halides as a second liquid phase.
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