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Tetracyanoethylation of ketones tob,b,g,g-tetra-

cyanoalkanones and the properties of the latter are of

considerable interest [133]. However, naturally occur-

ring and biologically active ketones have never been
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brought in such reactions. We found that cyclode-
canone and dihydroepiandrosterone can easily be
converted into the correspondingb,b,g,g-tetracyano-
alkanonesI and III and nitrogen-containing hetero-
cycles II and IV .
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These reactions provide a new synthetic approach
to 1-azapentalenes and open the way to tetracyano-
ethylation and heterocyclization of more complex
ketones than those studied in [133].

The structures of compoundsI3IV were deter-

mined by1H and 13C NMR and IR spectroscopy and
mass spectrometry.

Tetracyanoalkanones I and III. Tetracyano-
ethylene, 0.01 mol, was dissolved under slight heating
in 20 ml of 1,4-dioxane, 0.012 mol of ketone was
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added and then, slowly, 334 drops of concentrated
hydrochloric acid. When all tetracyanoethylene had
been consumed, the reaction mixture was diluted with
100 ml of water. The precipitate that formed was
filtered off and washed with water and 2-propanol.
Yield of 1-(2-oxocyclododecyl)-1,1,2,2-ethanetetra-
carbonitrile (I ) 78%, mp 1753176oC. IR spectrum,n,
cm31: 2270 (CN), 1710 (C=O). Found, %: C 70.02;
H 7.29; N 11.86. C18H22N4O. Calculated, %: C 69.65;
H 7.14; N 18.05. Yield of 16-(1,1,2,2-tetracyanoethyl)-
dihydroepiandrosterone (III ) 85%, mp 1963197oC.
IR spectrum,n, cm31: 3420 (OH), 2270 (CN), 1695
(C=O). Found, %: C 71.98; H 6.79; N 13.6. C25H28.
N4O2. Calculated, %: C 72.09; H 6.78; N 13.45.

Reaction of tetracyanoalkanones I and III with
acrolein. To a solution of 0.005 mol of tetracyano-
alkanoneI or III in 10 ml of 2-propanol we added
0.01 mol of acrolein, and the mixture was stirred until
dissolution of the latter. After the reaction was com-
plete, the mixture was diluted with 50 ml of water,
the precipitate that formed was filtered off, washed
with water, and recrystallized from acetic acid. Yield
of 3-formyl-4a-hydroxy-1,2,4,4a,5,6,7,8,9,10,11,12,
13,14,14a,14b-hexadecahydrocyclododeca[b]cyclo-
penta[d]pyrrole-1,1,14b-tricarbonitrile (II ) 63%, mp
1823183oC. IR spectrum,n, cm31: 3380 (OH), 3275
(NH), 2270 (CN), 1660 (C=O). Found, %: C 68.98; H

7.24; N 15.40. C21H26N4O2. Calculated, %: C 68.83;
H 7.15; N 15.29. Yield of 8-formyl-2,6b-dihydroxy-
4a,6a-dimethyl-2,3,4,4a,4b,5,6,6a,6b,7,9,10,10a,10b,
11,11a,11b,12-octadecahydro-1H-cyclopenta[b]-
naphtho[2̀,1`;4,5]indeno[2,1-d]pyrrole-10,10,10a-tri-
carbonitrile (IV ) 54%, mp 1713172oC. IR spectrum,
n, cm31: 3420 (OH), 3340 (OH), 3260 (NH), 2270
(CN), 1665 (C=O). Found, %: C 71.18; H 6.79; N
11.84. C28H32N4O3. Calculated, %: C 71.16; H 6.82;
N 11.86.

The reaction progress and the purity of the products
were controlled by TLC on Silufol UV-254 plates.
The IR spectra were recorded on a UR-20 instrument
in Vaseline oil.
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