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A Synthesis of 2-Alkyltryptamines and of 3,4-Dihydro-B-carboline

By lan Fleming and John Harley-Mason

Wolff—Kishner reduction of 1-substituted 3,4-dihydro-83-carbolines gives 2-(substituted methyl)-tryptamines.
3.4-Dihydro- p-carboline itself is conveniently prepared by treatment of A/(b)-thioformyltryptamine with acid.

WE have developed a simple synthesis of 2-alkyltrypt-
amines (I1}, a class of compound which is not well known.
3,4-Dihydro-g-carbolines (I; R = Me and Ph) are readily
prepared! by the action of phosphorus pentoxide in xylene
on the corresponding acyltryptamines. The dihydro-
carbolines were reduced to the alkyltryptamines (II) by
the Huang-Minlon ? modification of the Wolff-Kishner
reduction, a method previously used in the dihydro-
isoquinoline series.3 The products were shown to be
2-alkyltryptamines by analysis, by the presence of the
indole chromophore in the ultraviolet spectrum, and by
the fact that (II; R = Me and Ph) were different from
the other conceivable products, the known tetrahydro-
carbolines. TFinally, the picrate of 2-methyltryptamine
(II; R = H), prepared from (I; R = H), was compared
with an authentic sample prepared following the method
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In the preparation of the unsubstituted 3,4-dihydro-
&-carboline (I; R = H) the conditions used by Spith
and Lederer! are known to give very poor yields.
Using phosphoric acid, better yields have been obtained,?
and Gupta and Spenser noted the instability of this
product. We have found that the best route to 3,4-
dihydro-8-carboline is from N (b)-thioformyltryptamine ©
which, on brief boiling with acid, gave brownish but
otherwise quite pure product. We were also able to
recrystallise it from water, thereby obtaining the first
analvtically pure sample.

EXPERIMENTAL

Infrared spectra were measured for Nujol mulls and
ultraviolet spectra for ecthanol solutions.

2-Eihylivyptamine  (II; R = Me).— 3,4-Dihydro-1-
nethyl-B-carboline ! (I; R = Me) (0-35 g.) was refluxed
in diethvlene glycol (15 ml.) with hydrazine hydrate (0-5
ml.) and potassium hydroxide (1-0 g.) for 1 hr. under
nitrogen; the ultraviolet spectrum of the mixture then
showed an indole chromophore. The cooled mixture was
shaken with ether (50 ml) and water (50 ml.), and the
ether layer was washed with water and dilute hydrochloric
acid. The acid layer was made alkaline with sodium
hydroxide solution, extracted with ethyl acetate, and the
organic layer evaporated, giving 2-ethyltryptamine (330
mg., 929) as a light brown oil. A portion was shaken
with toluene-p-sulphonyl chloride in an ether-alkali
mixture, to give 2-ethvi-N(b)-toluene-p-sulphonylivypiamine,
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m. p. 157-5—158:5° (from ethanol) (Found: C, 66:4;
H, 63. CH,,N,0,S requires C, 66:6; H, 6-5%), v .
3428m (indole N-H), 3280m (sulphonamide N—-H), 1600
and 1568w (Ar), and 1312s and 1160s cm.™ (SO,), A,
224, 284, and 291 mp (= 45,300, 7500, and 6770).

N-Toluene-p-sulphonyl Devivative of 1,2,3,4-Tetrahydro-
1-methyl-B-carboline—  Sublimed  1,2,3,4-tetrahydro-1-
methyl-8-carboline ? (50 mg.) was shaken with ether
(2 ml.), toluene-p-sulphonyl chloride (35 mg.), and aqueous
sodium hydroxide (6 ml.; 109%) for 10 min.; crystals of
1,2,3,4-tetrahydro-1-methyl-2-toluene-p-sulphonyl-3-carboline
separated, m. p. 206—207° (from ethanol) (Found: C,
67-4; H, 6-0; N, 85. C;HyN,0,S requires C, 67-1;
H, 5:9; N, 82%), v, 3390m (NH), and 1370 and 1135s
cm.™ (SO,).

2-Benzyltryptamine (II; R = Ph).— 3,4-Dihydro-1-
phenyl-B-carboline (I; R = Ph) was prepared by the method
of Spiath and Lederer.! It was also prepared, though in
lower yield, by converting N(b)-benzoyltryptamine into
the thioamide with phosphorus pentasulphide and boiling
this crude product with conc. hydrochloric acid. The
dihydrocarboline (0-41 g.) was reduced under similar con-
ditions to those used above, and the product formed needles,
m. p. 160—161-5° {0-295 g., 719,) (from ethanol) (Found:
C, 814; H, 7-2; N, 11-0. C,H;N, requires C, 81:6;
H, 7-3; N, 11-2%), v, 3320m and 3110s (NH), and 1580
and 1490s cm.™ (Ar), A 224, 282, and 291 my (¢ 41,500,
9900, and 8700), Ajng. 278 my (e 9400). This compound was
clearly different from a sample of the known 1,2,3,4-tetra-
hydro-1-phenyl-3-carboline.8

3,4-Dihydvo-B-carboline (I; R = H).—N(b)-Thioformyl-
tryptamine ¢ (1-9 g.) was boiled with conc. hydrochloric acid
(15 ml.) for 4 min. while hydrogen sulphide was evolved.
The hot solution was poured into cold sodium hydroxide
solution (120 ml.; 109) and kept at 0° for 1 hr. 3,4-Di-
hydro-B-carboline separated as a brown solid (1-58 g., 999,).
Recrystallisation from water caused losses but gave an
analytical sample of cream needles, m. p. 187° with sintering
at 175° (lit.,! 182-—191° with sintering at 172°) (Found:
C, 77-3; H, 6-1; N, 16-2. Calc. for C;;H,(N,: C, 77-6;
H, 59; N, 165%), A, 236, 242, and 318 mu (¢ 16,000,
16,000, and 14,500), (in 0-01x-ethanolic HCI) 246 and 359
my. (= 11,000 and 22,000).

2-Methyltrypiamine (1I; R = H).—Crude 3,4-dihydro-
B-carboline (360 mg.) was reduced under conditions similar
to those used above, to give an oil (360 mg., 99%,), 120 mg.
of which gave a picrate (220 mg., making the yield of 2-
methyltryptamine at least 7894), m. p. 218—220° (decomp.)
[lit.,* 218—219° (decomp.)], mixed m. p. 218—-219°
(decomp.). The infrared spectra of the picrates were
identical.
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