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XXV.* CYCLIC ENAMINES IN THE SYNTHESIS OF
TRYPTAMINES AND HOMOTRYPTAMINES

I.I. Grandberg and S. B. Nikitina UDC 547.743.1'749.759.3.07:541.67:543.422

A number of tryptamines and homotryptamines were obtained by the reaction of arylhydrazine
salts with cyclic enamine salts,

Continuing our investigation of the reaction of arylhydrazine salts with cyclic enamine salts [2], we
have obtained a number of tryptamines and homotryptamines. We successfully used isopropyl alcohol in
place of the previously used dimethylformamide [2]. The replacement of the solvent was caused by the fact
that, in a number of cases, we detected a side reaction involving the formylation of the arylhydrazine by di-
methylformamide, In addition, when dimethylformamide is replaced by isopropyl alcohol, there is less
resinification, and it is easier to isolate the reaction products.

Since the use of Al-piperidine trimer in the reaction with arylhydrazine salts led to homotryptamines
[2], we attempted to use Al-pyrroline (1) for the synthesis of tryptamine,
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Like Ai—piperideine, Ai—pyrroline is also isolated only as the trimer (Ia). A modification of the
Schopf method [3] was chosen for its synthesis.

To obtain tryptamines IIf, IV, VIII, and IX, we used solutions of trimer Ia or the trimers of substi-
tuted pyrrolines in isopropyl alcohol containing an equivalent amount of hydrogen chloride.
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Homotryptamines II, V-VII, and X (Tables 1 and 2) were obtained from the appropriate piperideines
via a similar scheme.

*See [1] for communication XXIV.

K. A. Timiryazev Moscow Agricultural Academy. Translated from Khimiya Geterotsiklicheskikh
Soedinenii, No. 9, pp. 1201-1203, September, 1971, Original article submitted September 22, 1970.

© 1974 Consultants Bureau, o division of Plenum Publishing Corporation, 227 West¢ 17th Street, New York, N. Y. 10011.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A
copy of this article is available from the publisher for $15.00.

1128



*s10¥ovIq Ul UsALS oxe Sull ojopur
a(3} jo suopjeiqla Suryoledls oy, ‘JIojemwrojoydoijoeds §-YJ 0OSBPL B YIIM SUOTINIOS WIOJOIOTYD WIOI] POPI00al]
*10Y0afe Ul WLIPAUYUIU %G UM JUeT
-dotersp pue ‘(1:¢) Welshs jourylsw--suszuaq & ‘Ioded orydeadorewroayo ,isel., jueld YSIBPOIOA PRISUIUST WIM 4
‘(joueyie) Jojewojoydorjoeds LE-SdH MORITH UE UM POPIOOaY %

|
(*LIN) 0gg8 co'e | 63 (z—1)
gl | 9% |9'9L] 68 |8'9L INTTHEID foog1 “00c1 “0S¥I] | £8°0 M:MM @MM 081—841 | | *HD H H H X
08 g
(HN) 0gge 0t | 058 (z—1)
¥ | 08 [038] 9L |E'18 INFHSD [0091 ‘06%1 ‘0%¥11 | 16°0 | €6'%. | ¥G ! GgI—081 | 3| H SHDY fHD | PHD®HD | XI
(*LIN) 0088 1Yy | g6 (z—1) :
oL | 89|9%8| 6'9 (078  ENTFH®D |[06g1 ‘e8Pl ‘GSvI ‘OPFI] | 86°0 | GC¥ | 983 | 066056 | 1§ H H *HD| FHOHD | I1IA
{0=D) 091 ive | 882
(HN) 0gge ¥8'e | 083 (z—1)
v | 6'0|08L| 8’9 {LLL] ONTHYD [o6¥1 ‘ov¥1 ‘a281] | 660 | S1'Y | 13g | ©l1—s91 | 1| H | *HOOD H SH*D 1A
65¢ | ¥8%
(HIN) ogeg 9I'v | 8¥% (z—1) ,
0z | €8 |cc8| 98 |¥18 INWHD ({0091 ‘0081 “08%1 ‘ag¥l] | 98°0 onm mmm ggi—¢e81 12| H ¢D fHD | THO®H®D | 1A
06 |
68'c | 498G
(°HN) 00sg s8¢ | 088 | (1)
18 | 09028 EN®H®D | (9081 ‘SL¥T ‘0971 08Tl | £8°0 om.m 822 ~ €81—6.1 | G| H H 'HD | *HO'HD | A
0 8%
) ("HN) 0088 6L'¢ | 8.8 m .
89 | 9L1g18 INCHE'D |[0091 ‘0191 ‘09%1 ‘0L8T] | 880 | OFY | €ve | sell—0L1 | 1| H H SHD | *HO®H®D | Al
19°¢ | €67
S P (*UN) ooge 1€ | 985 M
13§ ¢L|918| ¥L |01 ENTTHHD 1 [0091 ‘008Y ‘04F1 ‘0021) | 28%0 | €4 | @2 | si1—oi1 | 1| H H H |*HOH®D | 111
R ) (°HN) opee ey’ | 063 (3—1)
8y | €6 | LLL) 96 |SLL NSO ({0891 ‘S9%1 01¥1 ‘aLe1l | @80 | 9% | 938 | 081—8LI |G| H H H HED? | II
% H ° H _ ° 31 ;o wm #5130 -
anp
‘PIoIX| % % IR w0 ‘emoeds Wl | iy P ( . gv vl .| A q *dwop
©o1eD ‘punog Teornduig —oemosdsAn D, dq
¥
&/ N !
1)
MN"CH0Y DT

‘T 3194VL

1129



TABLE 2. Picrates of the Tryptamines and Homotryptamines

N, %
Picrates o e
of mp, °C Empirical formula found [ cale
IT 165—167 C14HgoNg - CsHalN:O7 15,2 15,7
11 146—148 Cyi7H N2 - CeH3N307 13,9 14,6
v 1881894 # CgHyNs - CaH3N3O7
v 1841865 * C1oHgNg - C(H3N, 07
VI T 140—141 CooHgyNg - CeH3N,3O7 13,7 13,4
VI 230—235 (dec.) CygHpoNg - CgHaN;3O7 12,6 12,6
X 168—171 C9H N2 - CeH3N3 O+ 17, 0 16,8

* The picrate did not depress the melting point of a picrate of known
structure.

EXPERIMENTAL

a-Tripiperideine and N-acetyl-A2-piperideine were synthesized according to the method in [6]. o-
Isopropyl-a -phenylhydrazine was obtained by the method in [7]. Tripyrroline was obtained by the action of
methanolic alkali on N-chloropyrrolidine at room temperature [3]. Because of the great instability, even at
0°, we did not isolate N-chloropyrrolidine but used a concentrated solution of it in ether in the dehydro-
chlorination, 2-Methyl-Al-pyrroline [8], n2 1.4312; UV spectrum: A nax 212 nm, loge 2.26; IR spectrum™:
1685 cm ™1 VYc=N)- 1,2—Dimethyl—A2—pyrr£me [9], UV spectrum: Ay ax 232 nm, log € 2.15; IR spectrum:
1643 cm™! e=c)- -Methyl—A -piperideine [10], UV spectrum: }‘max 231 nm, loge 2.38. 1,2-Dimethyl-
A’-piperideine [11], nD 1.4825; UV spectrum: A ... 238 nm, loge 3.90. 2 Phenyl—A1—pyrrol1ne [12], UV
spectrum: A pax 243 nm, loge 4.11; IR spectrum: 1612 cm"1 Vc=N)-

General Method for the Synthesis of Tryptamines and Homotryptamines.t A solution of 0.05 mole of
pyrroline or piperideine in 20 ml of isopropyl alcohol containing 0.05 mole of hydrogen chloride was added
to a solution of 0.05 mole of arylhydrazine salt in 60 ml of isopropyl alcohol. The mixture was refluxed
for 8 h, The solvent was then removed with a rotary evaporator, and 80 ml of water was added. The neutral
impurities were extracted with ether, and the water layer was made alkaline with sodium hydroxide. The
tryptamine was extracted with benzene and vacuum distilled in a stream of an inert gas (see Table 1).

PMR spectrumi of N~isopropylhomotryptamine: 1-CH; 1.42d (J 7 Hz); 1-CH 4.74 q (J 7 Hz); 33 -CH,
1.8 q (J 7.5 Hz); 3a- and 3y -CH, overlapped triplets 2.75; aromatic protons 6.9-7.5. Spectra of 1-benzyl-
and 1-benzyl-2-phenyltryptamines: NH, group 2.27 and 1.99 (broadened signals); 3o~ and 38 -C H2 overlapped
triplets centered at 2.87 and 2.76; 1-CH,C H; 5.15 s.
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*The IR spectra were obtained from liquid films, ‘
TA method smilar to that used to synthesize N-acylated homotryptamines was used to synthesize VI.

iThe proton magnetic resonance spectra were recorded with a JNM-C -60H spectrometer with deutero-
chloroform as the solvent and tetramethylsilane as the internal solvent. The chemical shifts are given in
the 6 scale, The following abbreviations were used: d is doublet, q is quintet, t is triplet, and s is singlet.
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