Studies on the Syntheses of Heterocyclic Compounds.

DXLII'. An Alternative and Simple Preparation of

Tryptamine from L-Tryptophan by Catalytic Decar-
boxvylation with Metal lon

Tetsuji Kasrrant, Toshio StUzekl, Kimio  TAKATIASHI

Tryptamine is a very important compound not only because
of its use as a starting material in the syntheses of indole
alkaloids. but also because of its pharmacologic activity.
Since it 1s also very cxpensive, there are many reports on
the syntheses of tryptamine? .

Although we had already reported a one-step synthesis of
tryptamine {rom  L-tryptophan®, the solvent, diphenyi-
methane, used in this reaction was expensive. In order to
solve this problem, we also investigated another synthesis
of tryptamine. Here we wish to report @ convenient and
nexpensive two-step preparation of tryptamine from 1-
tryptophan.

[t is well known that an amino acid forms a chelate com-
pound with metal® and that a metal 1on factlitates the
decarboxylation of oxocarboxylic acid®.

On the basis of the above facts. we have investigated the
decarboxylation of mectal chelate compounds (1) and (2).
prepared from L-tryptophan with copper(ll) acetate and zinc
acetate . Thus. in case of copper(l) chelate compound (1),
decarboxylation procecded readily in aprotic solvents such
as hexamethviphosphoric triamide and dimethyl sulfoxide.
but not in protic solvents such as water and 10% hydro-
chloric acid. Reactions of 2 in hexamethylphosphoric tri-
amide. dimethyl sulfoxide, and water gave mainly trypto-
phan.

[t is clear that a formation of tryptamine would be accelerated
by an inductive cffect due to the co-ordinated metal 1on.
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The formation of indole as by-product could be explained
by the following mechanism.
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Copper Chelate Compound (1):

To a solution of L-tryptophan (50 g) in water was added a solu-
tion of an excess of copper(ll) acetate in water. The resultant
precipitate was filtered. The extract was then washed several times
with hot water to give the copper chelate compound: yield: 32 g:
m.p. > 230 .

Zinc Chelate Compound (2):

An excess of zine acctate in water was added to a solution of
L-tryptophan (30 g) in water. The resulting mixture was then
heated for 10 minutes on a water-bath. The resultant precipitate
was filtered and washed several times with hot water to afford
the zine chelate compound: yield: 43 g¢:m.p. > 280 .

General Procedure |

A suspension of metal chelate compound (1 or 2). prepared from
L-tryptophan as above with copper(l1) acetate or zine acctate, 1m

4 variety of solvents was heated at 170 175 for several minutes.
during which time an cvolution of carbon dioxide was observed.

Table. Conversion of 1 to Tryptamine

Yield ("o }

Time - .
of Tryptamine

Temperature

[Hexamethylphosphorie 170 175 3min 45

triamide

Dimethyl sulfoxide 70 173 [0 min 40
thylene glycol 90 - 200 20 min 10

N

Phenol 80 I hr

After cooling. the resultant precipitate was filtered and to the
fltrate was added a suitable amount of water. The reaction
mixture was made basic with 30°, sodium hydroxide solution
and extracted with chloroform. After distillation of the solvent.
the resultant residue was purified by chromatography on silica
gel. When hexamethylphosphoric triamide and dimethyl sulfoxide
were used as solvents, tryptamine was produced in 4045 % yield.
The table records the results of the above reactions.

When water was used as solvent. the reaction was carried oul
in an autoclave. Some indole was formed and separated by steam
distillation and subscquent extraction with chloroform,

In cach case, tryptamine was identified as its hydrochloride, m.p.
246 248 (Ref* m.p. 248 249 ): the LR spectrum (K Br) of which
was superimposable on that of an authentic tryptamine hydro-
chloride.

Part DXLII. T. Kametani. et al..
AL Evins. J. Chem. Soc. 99. 270 (1911).

R. Majima. H. Hoshino. Ber. disch. chem. Ges. 38,3
J. Thesine. F. Schlude. Chen. Ber. 85,324 (1932).
M. E. Specter. W.C. Anthony. J. Chem. Soc.
(19534,

R.A. Abramovitch. D. Shapiro. J. Chem. Soc. 1956, 4589.

F V. Brutcher. W. D, Vanderwerff. J. Ory. Chen. 23, 1406 (1958,

24 (1923,

mer. T6. 620N

W E. Nolan, P J. Hartman. J. Amer. Chem. Soc. 760 3227 (1934,
T. kunwmnn K. Fukumoto. Japan. J. Pharm. Chem. 33,0 83
(1961).

Y D.H.R. BJIIUH G.W. Kirby, R.H. Proger. .M. Widson. J.

+ T. Kametani.

© 1 F. Prue. J. Chemt. Soc.

1965, 3990,
S. Takano. S. _Hibinn‘

Chem. Soc,
M. Takeshita, Syathesis
(972,475

N. Schlessinger. Ber. disch. chem. Ges. 88, 18TT (19.25).

1952, 2331,

" The decarboxylation of calcium chelate compound also ginve

the expected tryptamine in poor yield.

Heterocveles 1, 237 (1973).



