3) Hydroxylic OH: - oxidation or by dehydration to unsaturated compounds.
4) Carboxylic acids:
Solubility in aqueous sodium carbonate; ester on treatment with alchol.

The number of carboxylic acids can be determined by titrating against Ba(OH), or
gravimetrically by silver salt method.

5) Oxo Group:

Carbonyl group:Reaction of the alkaloild with hydroxyl amine, semi carbazide,
phenylhydrazine.

LS
c=0 + NH,OH -~ C=NOH +H,0
Oxime
c=0 + NH,NHCONH, = C=NNHCONH; + H,0

Semicarbazone

a

C=NNHCgH5 + H,0
Phenylhydrazone

N
—_ + .
ﬁC_O NHzNHCSH5 ot
6) Methoxyl group:
a) Zeisel Method
Alkaloid 1s heated with HI at 126°C and then precipitated as Agl

126°C AgNO3
_OMe + H] ~ OH + Mel - Agl (ppt)

7) Methylenedioxyl group: (-OCH,00-)

M O

~0— S
H,C + HCI ~HCHO -\ M CHa
No— 0 2

Dimedone

8) Ester,amide, lactum or lactone: These groups can be detected and estimated from the
products of alkali or acid hydrolysis.

Heating
_CONH, + NaOH . _.COONa + NHs
_COOR'+ NaOH —1€2U9 _~y5Na +R'OH

R-CH-CHyCH, N2 g cpy cH,-cH,
| | Heating (g 5
O CO H éooma
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b) Nature of Nitrogen:
It 1s present as a part of heterocyclic ring as secondary (NH) or tertiary (N).

Secondary nitrogen 1n the alkaloid 1s detected by reacting it with one molecule of methyl
1iodide to form N-methyl derivative.

(CgH1g)NH + CHal ~ (CgH16)NCHS3 + HI

Tertiary nitrogen 1s treated with 30% H,O, where 1t 1s oxidised to amine oxide.

™
o N- +H;0; ~ N=0 +H,0

Presence of N-methyl amine 1s detected by distillation of alkaloid with soda-lime when
methyl amine 1s obtained.

Soda-lime
N
,N-CHj = CHaNH,
Herzig-Meyer’s method: Cleaving N-methyl amine present in the alkaloid with HI at 150-

300°C and estimating the methyl iodide formed by conversion to silver iodide with silver
nitrate solution.

HI AgNO
x s 3
7 N'CHS - . N-H + CH3| . Agl

Estimation of C-methyl groups: Kuhn-Roth oxidation in which acetic a cid formed is
estimated.

KzCr20?1H2804
Me 2} CH3COOH

O_

1.9 DEGRADATION OF ALKALOID
1.9.1 Hofmann Exhaustive methylation method:

The alkaloid amine 1s hydrogenated followed by its conversion to quaternary iodide,
on excess methyl 10odide. The salt 1s converted to hydroxide by reacting with moist Ag,O .
The hydroxide on heating at 200’c gives an olefin with the elimination of tertiary amine.

5 ”
R-CHQ-CHQ-NR?,OH = R-CH=CH2 +R3N +H20

The reaction proceeds by E; mechanism in which the f hydroge n and quaternary
nitrogen group are present in trans-anti-parallel configuration.
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Reactions:

NMejl NMEgOH

Hordenine methyl ether Heat

eh
OMe

OMe

Hofmann’s exhaustive methylation fails with unsaturated heterocyclic rings, when there 1s no
B-hydrogen

1.9.2 Emde’s degradation:

The method involves the cleavage of quaternary ammonium salts with sodium
amalgam or sodium in liquid ammonia or by catalytic hydrogenation.

R-CH,-NR3X ~ R-CH; + NR3".HX
Reactions:
@ Na/C,HsOH @ el m
3 " NH
N Ag20 CH,NMe,
Isoquinoline Mel
AgzO
Y
Na-Hg
@f + MesN ) @“‘
CHj C,HsOH-H,O CH,NMe;OH
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1.9 3 Van Braun’s Method:

Tertiary amine containing alkyl substituent is treated with cyanogen bromide resulting
in the cleavage of an alkyl-nitrogen bond to give alkyl halide and a substituted cyanamide.

This method can be applied to compounds which does not respond to Hoffman’s method.
Unsymmetrically substituted amines gives alkyl halide from the smallest alkyl substituent.

R3N + CN-Br = R-Br + R,N-CN
Eto,NMe + CN-Br - Me-Br + Et;N-CN
For Tertiary cyclic amines:
H,C—CH - HC—CH; o
HQC NR + CNBr - Hzc\ NE}\C Br
H,C—CH H,C—CH
Tertiary cyclic amines )
HBr
Y
H2C-CHzBr

CH5(Br)(CHs),NHR <
2(Br)(CHy)4 HZC

H,C—CH,NRCN

For secondary cyclic amines: The amine 1s treated with benzoyl chloride in the presence of
NaOH which on treatment with Phosphorus followed by distillation under reduced pressure
yields a.@-dibromo derivative.

H2C CH2 NE’IOH HQC CH2
Hzc NH + CgH5COCI = H2(3 NCOCﬁH5
HQC CH2 HQC‘_'CHZ
secondary amines PBr
Distills under pressure
C;CH2
Br(CHy)sBr + CgHsCN = H c: NCBr CeH
Ph | : 2 2“6’ 15
enyl cyanide H2C CH2
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