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1,2-Diaminomaleodinitrile (HCN tetramer) is usu-
ally considered as one of the key steps of chemical
evolution [1�4] on the pathway of transformation of
hydrogen cyanide into amino acids and heterocycles
[4�6]. According to [7, 8], in simulation of biochem-
ical processes, it is important to reveal noncovalent
interactions of relatively small molecules with cavity-
containing structures, in particular, with crown ethers.

The goal of this work was to examine the possibil-
ity of preparing crystalline molecular complexes of
������������

crown ethers with 1,2-diaminomaleodinitrile and to
reveal the selectivity of such host�guest interactions.

We found that spontaneous evaporation of solvents
from solutions of crown ethers [benzo-15-crown-5, I;
18-crown-6, II; benzo-18-crown-6, III; mixture of
cis,syn,cis (IV) and cis,anti,cis (V) isomers of dicyclo-
hexano-18-crown-6] with 1,2-diaminomaleodinitrile
VI results in crystalllization of molecular complexes
VII�X.
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I, 2,3,5,6,8,9,11,12-octahydrobenzo-1,4,7,10,13-pentaoxacyclopentadecin; II, 18c6, 1,4,7,10,13,16-hexaoxacycloocta-
decane; III, 2,3,5,6,8,9,11,12,14,15-decahydrobenzo-1,4,7,10,13,16-hexaoxacyclooctadecin; IV, cis,syn,cis-perhydrodi-
benzo[b,k][1,4,7,10,13,16]hexaoxacyclooctadecin; V, cis,anti,cis-perhydrodibenzo[b,k][1,4,7,10,13,16]hexaoxacyclo-

octadecin; and VI, 1,2-diaminomaleodinitrile.
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Note that, in interaction of 1,2-diaminomaleodi-
nitrile with a mixture of cis,syn,cis (IV) and cis,anti,
cis (V) isomers of dicyclohexano-18-crown-6, com-
plex X is selectively formed with the cis,anti,cis
isomer only, in which the steric shielding of the
macroring cavity is equivalent from both sides (cf.
[9]). These interactions can be taken into account in

simulation of molecular interactions of natural mole-
cules [7]. Complexes VII�X may be of interest as
containers [10] of highly reactive 1,2-diaminomaleo-
dinitrile.

Crystalline molecular complexes VII�X. Solu-
tions of 1.5 mmol of diaminomaleodinitrile VI and
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1 mmol of crown ether I�III or V, or 2 mmol of equi-
molar commercial mixture of IV and V in 3 ml of
methanol and 3 ml of benzene were filtered and
evaporated at 20�C. The colorless crystals were sep-
arated, washed with ether, and dried in air.

Complex of 2,3,5,6,8,9,11,12-octahydrobenzo-
1,4,7,10,13-pentaoxacyclopentadecin with 1,2-di-
aminomaleodinitrile, 1 : 1 (VII). Yield 52%, mp
109�110�C. 1H NMR spectrum (DMSO-d6), �, ppm:
3.60 m, 3.77 m, 4.02 m (16H, 8CH2), 5.28 s (4H, NH),
6.90 m (4H, CH). Found, %: C 57.39; H 6.48; N
14.93. C18H24N4O5. Calculated, %: C 57.44; H 6.43;
N 14.88.

Complex of 1,4,7,10,13,16-hexaoxacyclooctadec-
ane with 1,2-diaminomaleodinitrile, 1 : 1 (VIII).
Yield 65%, mp 76�78�C. 1H NMR spectrum (DMSO-
d6), �, ppm: 3.50 s (24H, 12CH2), 5.28 s (4H, NH).
Found, %: C 51.56; H 7.63; N 15.10. C16H28N4O6.
Calculated, %: C 51.60; H 7.58; N 15.04.

Complex of 2,3,5,6,8,9,11,12,14,15-decahydro-
benzo-1,4,7,10,13,16-hexaoxacyclooctadecin with
1,2-diaminomaleodinitrile, 1 : 1 (IX). Yield 67%,
mp 108�110�C. 1H NMR spectrum (DMSO-d6), �,
ppm: 3.60 m, 3.74 m, 4.05 m (20H, 10CH2), 5.29 s
(4H, NH), 6.90 m (4H, CH). Found, %: C 57.08; H
6.67; N 13.39. C20H28N4O6. Calculated, %: C 57.13;
H 6.71; N 13.33.

Complex of cis,anti,cis-perhydro[b,k][1,4,7,10,-
13,16]hexaoxacyclooctadecin with 1,2-diamino-
maleodinitrile, 1 : 1 (X). Yield 78%; with an equi-
molar mixture of isomers IV and V, the yield of the
complex of IV was 62%, mp 150�152�C. 1H NMR
spectrum (DMSO-d6), �, ppm: 1.19�1.71 m and
3.53 m (36H), 5.28 s (4H, NH). Found, %: C 59.95;
H 8.43; N 11.77. C24H40N4O6. Calculated, %: C 59.98;
H 8.39; N 11.66.

The 1H NMR spectra were recorded on a Varian
VXR-300 spectrometer (300 MHz), internal reference
TMS.
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