CHAPTER 22 J

—

Distinction between
Pairs of Compounds

UNSATURATION TEST

(a) Double/Triple bonded Compounds (C=C)/(C=C) + Br, in CCl, (Brown
colour) — Colourless compound.

Br Br
e R-CH=CH- R+Br2—>R CH CH R
(Alkene) (Brown) (Colourless)

Br Br
cal, '
.RCCR+Br2—»RCCR
(Alkene) (Brown) BI‘ BI‘
(Colourless)

(b) Double/Triple bonded Compounds + Baeyer’s reagent (Pink colour) —
Brown precipitate

e R—CH=CH-R+KMnO, - R—CH-CH-R+MnO,

(Alkene) (Cold, dilute) I I Brown ppt
OH OH

(Colourless)

e R-C=C-R +KMnO, — MnO, + RCOOH R'COOH
(Hot, dilute)  Brown ppt.

¢ R-C=C-H+KMnO, — MnO, + RCOOH + CO, + H,0
(Alkyne) (Hot, dilute) ~ Brown ppt. (Colourless)

Baeyer’s reagent is cold, dilute KMnO, solution having pink colour.
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The above test are not given by Benzene. Although it has unsaturation.




TEST FOR TERMINAL ALKYNE

Terminal alkyne

Ammonical silver | Ammonical cuprous

nitrate chloride
White ppt. Red ppt.
AgNO, + NH,0H
NH,NO; + H,0 + R-C=CAg < |
ite ppt. R_C=CH
Terminal alkyne
CuCl, + NH,0H,

NH,CI + H,0+R-C=C-Cu <
Red ppt.

NATURE OF X-GROUP IN C-X BOND

R-X +aqueous KOH — R-OH + KX <oz~ AgX
* (Precipitate)

If X is Cl, precipitate will be white and for Br yellow precipitate will
be obtained.

DISTINCTION BETWEEN 1°, 2° AND 3° ALCOHOL
& R
R* (Ij . OH Lucas reagent R* (Ij . Cl

Room temperature

R
Tertiary alcohol Cloudiness
appears
immediately
R R

| |
° R _ (ij _ OH Lucas reagent R _ (Ij _ Cl

Room temperature

H H

Secondary alcohol Cloudiness appears
within five minutes

e R-CH,-OH =<, R_CH,-Cl

Primary alcohol Cloudiness appears
after 30 minute

Lucas reagent is anhydrous ZnCl, + conc. HCI.

OH
|
e H,C— CH —R type of alcohols give iodoform test.

OH
e H,C-CH-R+I, —NOH_, CHL +RCOONa

Todoform

Todoform
(Yellow ppt.)



All aldehydes and
+ NaHSO; — Whit

R\
C=0+NaHS(

Aldehyde

R
NC=0 + NaHS

HBC Methyl ketone

ALDEHYDE GROUP
o Aldehyde + Tollen’s

[
R-C-H+30H® +




AROMATIC ALDEHYDE GROUP

e Aromatic aldehyde + Tollen’s reagent — Silver mirror

o Aromatic aldehyde + Fehling’s solution — Negative test

Negative test « nessolition O CHO
— _ Tollen's reagent
Agt
Si!%er@ COO
mirro

CARBOXYLIC GROUP
Carboxylic acid + Sodium bicarbonate — effervescence
RCOOH + NaHCO; — RCOONa + H,O + CO,?1

FORMIC ACID
Fehling's solution HZO o CO3Z, + CuZO
HCOOHi A Red ppt.
Formic acid Tollen's reagent 3 2Ag - CO3 L HZO
Silver mirror
AMINES (1°)
Carbylamine
Primary amine + KOH + CHCl, — """ Isonitrile

(Offensive smell)

Amines (1°, 2°& 3°) (Hinsberg’s test)
e Primary amine + Benzenesulphonyl chloride — Precipitate XOH,

Soluble
e Secondary amine + Benzenesulphonyl chloride — Precipitate X°H,
insoluble
o Tertiary amine + Benzenesulphonyl chloride — No reaction.
/9
NorTEes

-

Benzenesulphonyl chloride is called Hinsberg’s reagent.

Chloroethane and Chlorobenzene
o C,H;-Cl +aq KOH o, C,H;-OH + KCl 5pya AgCl

‘White ppt.
. OCI +aq. KOH 56— No reaction
HNO,



Chlorocyclohexa

e C,H,—Cl+aq. K

(Chloroethane)

e C,H,—Br + aq. KO

(Bromoethane)

Benzyl chloride and ¢
C|1
CH, + aq.

(Benzyl chloride)

Cl +aq. K
Chlorobenzene
Ethyl chloride and vi
e C,H.Cl+aq. KO

(Ethyl chloride)

e H,C=CH-C

Vinyl chloride

n-Propyl alco




Ethyl alcohol and methyl alcohol (lodoform test)

o CH,CH,OH + 41, + 6NaOH — CHI, + HCOONa
Yellow ppt.

e CH,OH + 41, + 6NaOH — No yellow ppt.

Ethyl alcohol and acetone (2,4 — DNP)

2
H.C
. >C o+ N—NH
H,C

Acetone 24— Dmltrophenylhydrazme

C

H,C
C=N-NH

H,c”

(yellow orange crystals)
o C,H,OH —24DNP, No reaction
Phenol and ethyl alcohol (Neutral FeCl;)

o Phenol + Neutral ferric chloride — Violet colouration

6 Q—OH + FeCl, — 3H' + [Fe(OCH,),]” + 3HCI
Violet colouration

e CH,CH,OH + Neutral ferric chloride — No violet colouration
Benzoic acid and phenol (NaHCO;)
e Benzoic acid + Sodium bicarbonate — effervescence
C,H;COOH + NaHCO; — C;H;COONa + CO, 1 + H,0

e Phenol + Sodium bicarbonate — No effervescence
(Phenol is less acidic than benzoic acid)

Propanone and propanol (2,4 — DNP)

2
HC\
N - NH
" Hc” . O

2,4-DNP

=N-NH NO, <—
Yellow orange crystals

e Propanol + 2,4-Dinitrophenylhydrazine — No crystals



Ethanal and propanal (lodoform test)

0
I
e H,C - C - H +1,+ NaOH et , ¢HI, + HCOONa
Ethanal Todoform

o (Yellow ppt.)
H Todof
e H,C - CH, - C — H + I, + NaOH —m=t, No yellow ppt.

Propanal

Propanal and propanone (Tollen’s and Fehling reagent)

e Propanal + Tollen’s reagent — Silver mirror

0
H : .
H,C-CH,~CH+30H + 2[Ag(NH,),] j

CH,CH,COO + 2H,0+4NH,+2Ag|

(Silver mirro)

e Propanal + Fehling’s solution — Reddish brown precipitate

0
I .
H,C-CH,~CH+2Cu”" + 50H j

CH,CH,COO + 3H,0+Cu,0
(Reddish brown ppt.)

Fehling's solution

— > Negative test
e Propanone—

Tollen's reagent > Negative teSt
Pentan-2-one and pentan-3-one (lodoform test)

0
H
o H,C—CH,~CH,~C—-CH,+1,+NaOQH 'sdeform tes

(Pentan-2-one)

CHI+CH,CH,CH,COONa

Todoform
(Yellow ppt.)

(0)
I
e H,C—CH,~C—CH,—CH,+L,+NaQH -edmst, No yellow ppt.

Pentan-3-one

Propanal and benzaldehyde (Fehling solution)

e Propanal + Fehling’s solution — Reddish brown precipitate

(0]
I _ _
H,C-CH,-C-H+2Cu* + 50H — CH,CH,COO + 3H,0+Cu,0
Fehling's
solution




o Benzaldehyde + Fehling’s solution — No precipitate

@ CHO+2Cu*+50H — No reaction

Methanoic acid and ethanoic acid (Tollen’s & Fehling solution)

Fehling's solution

:: H,0 + CO,” + Cu,0
o HCOOH
Methanoic acid Tollen's reagent 2Agl + CO32— + HZO

Fehling's solution

No brown ppt.
e Ethanoic acid
Tollen's reagent NO SilVer miITOI'

Ethanal and methanal (Iodoform test)
o CH,CHO+I,+NaQH -edeemtest . cHI +HCOONa

Ethanal Todoform
(Yellow ppt.)

o HCHO+I,+NaOH -elrmiest, N yellow ppt.

Methanal

Acetophenone and benzophenone (lodoform test)
0
I

® C*CH3 A Iz +NaOH lodoform test
(Acetophenone)
(Yellow ppt.)
P
. @ C @ +1,+NaOQH —edeformtest, N it

(Benzophenone)
Benzoic acid and ethylbenzoate
o C,H,COOH+NaHCO,—C,H,COONa+CO,1+H,0

effervescence
o Ethyl benzoate + Sodium bicarbonate — No effervescence

Benzaldehyde and acetophenone (Tollen’s test)
e Benzaldehyde + Tollen’s reagent — Silver mirror

@— CHO+30H +2[Ag(NH,),]
(Tollen's reagent)
Q COO +2H,0+4NH,+2Ag|

e Acetophenone + Tollen’s reagent — No silver mirror




Methyl amine and dimethyl amine (Isocyanide test)

o CH,NH, + CHCI, + 3KOH — CH,NC + 3KCI + 3H,0

Methyl amine (alc.) Methyl isocyanide
(Offensive smell)

CH,
\
o H,C-NH+CHCI;+3KOH(alc.)— No offensive smell

Di-methyl amine

Aniline and ethyl amine (Diazotisation)

° O 2 Dlazotlsatlon @ 2C1
Do

Orange dye
Con

p-hydroxy azobenzene

NaNO,+HCI
D ————

 CH,CH,NH,

Ethyl amine

Aniline and N-methylaniline (Isocyanide Test)

. ONHZ+CHCI3+3KOH — @—NC+3K01+3H20
(alc.)

Aniline Phenyl isocyanide
(Offensive smell)

o ONH—CH3+CHCI3+3KOH — No offensive smell
(alc.)

N-Methylaniline
Aniline and Benzylamine (Diazotisation + phenol)

NaNO,+HCl
e O NH2 Diazotisation @N2C1
Aniline
@Orange dye i :
NaNO +HC1

Benzylamine

CH,CH,OH No Orange dye

CH,-OH

OH
No orange dye <







