SATURATED NITROGEN-CONTAINING HETEROCYCLES
V.* SYNTHESIS OF (3-HYDROXYALKYL)-
CYCLOPENTANO[b]PYRROLIDINES
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Alcohols of the cyclopentanopyrrolidine series were obtained by hydrogenation of furfuryley-
clopentylamines. The dependence of the yields of the products of this reaction on the structure
of the amine undergoing hydrogenation and on the catalyst used was established.

The hydrogenation of furyl-substituted amines in the presence of Raney nickel or cobalt, which leads
to alcohols of the pyrrolidine and cycloalkanopyrrolidine series, was reported in [1-3]. Correlation of the
experimental data, which were partiallydescribed in preceding communications, makes it possible to ex-
press some ideas regarding the behavior of furfuryleyclopentylamines in the indicated reaction.

A peculiarity of furfurylcyclopentylamines with unbranched structures is the formation during their
hydrogenation of aminodiols (in 10-15% yields) along with the corresponding tetrahydrofurfurylamine and
(hydroxyalkyl)cyclopentano[b]pyrrolidines. The formation of aminohydroxy compounds probably occurs as
a result of parallel hydrogenation and reductive amination of the aminodicarbonyl compound that is formed
during hydrolysis of the furan ring:
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TABLE 1. Yields of (Hydroxy-

alkyl) cyclopentano[blpyrrolidines
in the Hydrogenation of Furfuryl-
cyclopentylamine on Various Cat-

alysts
. vield, %
Compound
Ni l Co
VI 10 32
VII 10 —
VII 10 27
IX 50 —
X 48 50

* See [1] for communication IV.

M. G. Chernyshevskii Saratov State University. Translated from Khimiya Geterotsiklicheskikh Soed-
inenii, No. 12, pp. 1638-1641, December, 1974. Original article submitted November 26, 1973.

©1976 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.

1440



TABLE 2

CH,CH,CH,OR

Z

Yield,
%o

Calculated, %
H

Found, %
H

Empirical
formula

20

np

bp, 'C (mm)

s . e o

et et

ot vttt

R”

&

C2H5
-C3Hy
i-C3Hy
CgHs
i-C :H 7
i-C3H;

R

Compound l

COCH;,
COCH,;
COCHj3

H
H
H

IX
X-
XI1v
XVI
Xvil
XV

The aminoindoles are evidently not responsible for the for-
mation of the cyclopentanopyrrolidine alcohols, inasmuch as 1-
(2-amino-1-cyclopenty)hexane-2,5-diol (XII) remains unchanged
under the reaction conditions.

Dehydration of it by the method in [4] over aluminum oxide
at 120°C and atmospheric pressure gave 1-(5-methyl-2-tetra-
hydrofurfuryl)-2-aminocyclopentane. Consequently, water liber-
ation in this case occurs through the hydroxyl groups.

The yields of (hydroxyalkyl)cyclopentano[b)pyrrolidines
increase when the aliphatic side chain of the starting amine is
branched and a catalyst with a weaker hydrogenating capacity
(Raney cobalt in place of Raney nickel, Table 1) is used.

A similar regularity was also previously noted in the hy-
drogenation of furylcyclohexylamines [2].

EXPERIMENTAL
Amines I-IIl were previously obtained in [2, 3].

1-(2-Furyl)-1-(2-oxocyclopentyl)propane (XX). This compound,
with bp 102-103° (4 mmy), d,?° 1.0450, and np?® 1.4950, was ob~- »
tained in 45% yield from ethylmagnesium bromide and 2-furfuryl-
idenecyclopentanone by the method in {56]. Found: C 75.3; H
8.5%; MRp 53.65. Cy,H¢0,. Calculated: C 74.9; H 8.3%; MRp
53.94. The 2,4-dinitrophenylhydrazone was obtained as yellow
crystals with mp 121-122°. Found: N 15.2%. Cy3HyN,O; Cal-
culated: N 15.0%.

1-(2~Furyl)-1-(2-oxocyclopentyl)-2-methylpropane (XXI).
This compound, with bp 120-121° (5 mm), d2° 1.0285, np?° 1.4923,
was obtained in 75% yield by the method used to obtain the ketone.
Found: C 75.8; H 8.8%; MRp 58.23. C3H;0,. Calculated: C
v5.7; H 8.8%; MRp 58.55. The 2,4-dinitrophenylhydrazone was
obtained as yellow crystals with mp 132-1338°. Found: N 14.5%.
CygHyyN,O;. Calculated: N 14.5%.

1-(2~Furyl)-1-(2-aminocyclopentyl)propane (IV). This
compound, with bp 104-105° (4 mm), d,2* 0.9945, and np?°1.4965,
was obtained in 369, yield by reductive amination of ketone XX
by the method in [2]. Found: C 74.4; H 10.2; N 7.3%; MRD
57.34. Cy,HyNO. Calculated: C 74.6; H 9.9; N 7.29; MRp
56.87. The N-acetyl derivative had bp 172-173° (4 mm) and nD2°
1.5080. Found: C 71.5; H9.0; N 5.9%. CyH,NO,. Calculated:
C 71.5; H 9.0; N 6.0%.

1-(2-Furyl)-1-(2-aminocyclopentyl)-2-methylpropane (V).

This compound was synthesized in 66% yield from ketone XXI
by the method used to obtain IV. The product had bp 121-122°
(6 mm), d,20 0.9864, and np?® 1,4970, Found: C 75.3; H 10.5;
N 6.3%; MRp 61.55. C,3H,NO. Calculated: C 75.3; H 10.2;

N 6.8%; MRp 61.96. The N-acetyl derivative had bp 176-180°
(4 mm) and np?® 1.5065. Found: C 72.2; H9.2; N 5.5%.
CysHy3NO,. Calculated: C 72.3; H 9.3; N 5.6%.

Compounds IX and X (Table 2) were obtained by hydrogen~
ation of amines IV and V, respectively, as described in [2, 3].
Their diacetyl derivatives (XVI and XVTI, Table 2) were prepared
by the method in [6].
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1-(2-Dimethylaminocyclopentyl)pentane-2,5-diol (XV). This compound, with bp 161-163° (1 mm) and
nD70 1.4874, was obtained in 52% yield by Leuckart methylation of amine XI [3]. Found: C 66.7; H 12.1;
N 7.0%. C,HysNO,. Calculated: C 67.0; H 11.6; N 6.5%. The diacetyl derivative had bp 144-147° (1 mm)
and nD2° 1.4612. Found: C 63.6; H 9.8; N 5.0%. C;H,yNO,. Calculated: C 64.2; H 9.7; N 4.7%.

Amino alcohol XIV and its acetate (XVII) (Table 2) were similarly obtained.
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