Synthesis of Tropine:

: CH,COOCa'"?
CI)HZCHO | \ pH 7 CH,— (|3H—(|3HCOOCa
+ NCH3 + C=D >
CH,CHO | ‘ P'CH:C‘O
S o H CH,COOCa'2 CH,—CH —CHCOOCa
UCCINAICOIYCS Methylamine .
Calcium salt
of acetone HCI
Y COOH
N-CH OH Reduction _COE
- NCH3 O - O
Tropine
COOH
Structure of Atropine:
HCI
y—OH + COOH-C . OOCCH—Q
(J; -H20 |
| | H.ZOH CH,OH
Tropine Tropic acid Atropine

1.12 COCAINE:

1.12 .1 Introduction: 1solated from the leaves of Erythroxylon cocal.l.eaves are powderd and
digested with carbonate and water. It 1s extracted with light petroleum. The alkaloids are
removed by adding dil sulphuric acid. The acid solution 1s evaporated to yield a crystalline

solid of cocaine.

1.12.2 Physical Properties:Colourless crystals, sparingly soluble in water, strong tertiary

base.

16

Scdannea wiin vaimnoscdl



1.12.3 Constitution of Cocaine:
Molecular formula of cocaine from elemental analysis was found to be C;7H>;NOx.

Nature of nitrogen atom: It 1s a strong tertiary base (pK 8.7) and adds one molecule of methyl
iodide to form methiodide. It also reacts with cyanogen bromide to give methyl bromide
indicating the presence of N-CHjs group.

C1?H21NO4 -+ CH3| - C1?H21N04_CH3|

C1?H21NO4 + CNBr - C16H18NO4.CN +CHBBF

Hydrolysis: When cocaine 1s heated with water, 1t 1s hydrolysed to methanol and benzoyl
ecgonine.

C47H21NO4 + HYO - C46H1ogNO, + CH;0H

Benzoyl Ecgonine

Benzoyl ecgonine mustc ontain a “-COOH group. Thus cocaine is the methyl ester of benzoyl
ecgonine. It 1s further proved that when benzoyl ecgonine 1s heated with methanol 1t forms
cocaine.

When benzoyl ecgonine i1s boiled with Ba(OH); i1t undergoes hydrolysis yields benzoic acid
and ecgonine. But Ecgonine shows reactions of alcohol. Hence, benzoyl ecgonine is the
benzoyl derivative of ecgonine.

Ba(OH)2  cgH,sNO; + CqHSCOOH

Ecgonine Benzoic acid

C1gH1gNO4  + H20

a) Constitution of Ecgonine:
Molecular formula of the compound 1s CgHsNO;,
It 1s a tertiary base as it forms a crystalline solid CgqH;sNO3z CHjsl with methyl 1odide.

Ecognine forms an ester and salt with alcohol and alkali it means i1t contains a carboxyl
group.

Presence of —OH group 1s indicated by its reaction with acid chlorides and anhydrides to form
acyl derivative. The acyl derivative can be esterified indicating that ecgonine as both alcohol
and an acid.

Ecgonine on oxidation yields a ketone, ecgoninone, means ecgonine contains a secondary
alcoholic group 1.e., -CHOH group.

Ecgonine on oxidation with CrO3; forms a ketone ecgoninone which soon loses a molecule of
CO, to form tropinone, further oxidation yields tropinic acid.
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CFOS

CoH15NO3 ~  CgH43NO; COZ..CB—I13NO
Ecgonine Ecgoninone Tropinone
Cr03

Y
C,H{{NO3 + CgH{3NO,

Tropinic Acid  Ecgoninic acid

Based on the above reactions,

Ecgonine contains the tropane skeleton.

CHQ—(|:H+|§C\
N—CH; CHOH
CHz~ CH-H3C

Tropine

Ecgonine undergoes dehydration to form anhydroecgonine which on decarboxylation forms
tropidine.

| -H,0 | -COs
Ecognine ~ Anhydroecognine - Tropidine

M0
Tropine ~ Tropidine

Ecgonine undergoes easy decarboxylation which reveals it 1s a f-keto acid.

CHy— ?H%\—COOH COOH
N—CH; CHOH OH

CH;-CH+5C Ecgonine

a) Reactions:

COOH

COOH
- -CO,
OH -~

Ecoonine Anhydroecgonine Tropidine
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b) Reaction 2:

COOH
COOH CrO,
OH e O '002-— O
Ecgonine Ecgoninone Tropinone
CrOE
Y
CH,COOH CH,COOH
N-CH3 + N-CHj,
O COOH
Ecgoininic acid Tropinic acid
Synthesis of Ecgonine:
T CH,COOC,H5
(|3HQCHO P|~ICH | pH 7 CH,~ CH~CHCOOC Hs
+ 3 + C=0 -
CH,CHO | | M T
H CH,COOH CH,—CH,—CHCOOH
Methylamine
heat
Y
COOH COOC,H;5
NCH Na/Hg Lo
OH =
Hydrolysi O
Ecgonine
Constitution of Cocaine:
COOCH
COOH °
S 00CaH,
CeHsCOCI
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