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We reported formerly on the synthesis of 5-hydr-bicyclesla-f to 50-60°C in the presence of-3-fold
oXy-7-0Xx0-6-azabicyclo[3.2.1]octane-1,2,2-tricarbo- excess of sodium alcoholate occurred intramolecular
nitriles (la-f) from tetracyanoethylene and appropriatereaction between the carboxamidgoup with cis-
a,B-unsaturated ketones [1, 2]. We found that afcyano group vyielding hexahydroisoindoledicarbo-
treating the azabicyclic compounds-f with various nitriles |lla —f.
bases, in particular amines, pyrrolidine ring under- o , _ _ ,
went opening vyielding 5-oxo-1,2,2-tricyano-1-cyclo- When the reaction isarried out in amine solution
hexanecarboxamide#ig -d) that furthercyclized into  (diethylamine, triethylamine) the azabicyclda-f
3-amino-1,6-dioxo-3a,4,5,6,7,7a-hexahydro-1H-iso- within 30-60 s give rise to 3-amino-1,6-dioxo-
indole-3a,7a-dicarbonitrileslia -f). The conversion 3a,4,5,6,7,71-hexahydroHtisoindole-3a, 7a-di-
is affected by the reactioremperature and amount of carbonitrilesllla -f in 64-82% yield. The structure
the base brought intceaction. The use of equimolar of compoundslla-d and llla -f was proved by IR,
quantity of sodium alcoholate in the corresponding'H NMR, and mass spectra.
alcohol at room temperature led to heterolytic . :
cleavage of the NC bond in azabicyclic compounds The progress of reaction was monitored and the

la-f to afford carboxamidesla-d. At heating aza- Purity of compounds synthesized wahecked by
TLC on Silufol UV-254 plates (development in iodine

vapor). IR spectra were recorded on sPectrophoto-
meter UR-20 from mulls in minerabil. "H NMR
spectra were registered on spectrometer Bruker
AM-300 (300 MHz) in DMSOéd.

5-0Ox0-3-phenyl-1,2,2-tricyano-1-cyclohexane-
carboxamide (lla). To a solution of0.01 mol of
sodium in 20 ml of anhydrous ethanol was added
0.01 mol ofazabicyclela, and the mixture was stir-
red at room temperature titomplete dissolution. In
10-15 min separated a precipitate that was filtered off
and washed withethanol.

Yield 57%, mp 195196°C (decomp.). IRspec-
trum, v, cm: 3395,3280 (NH,), 2270 (G=N), 1730,
1700 (C=0). 'H NMR spectrum,8, ppm: 2.17 d.d

Ia-e (1H, CHCH,), 2.68 d.d (1H, CHCCN), 2.71 t (1H,
R'= Ph, R= R= H(a); R = Ph, R= Me, CHCH,), 3.01 d.d (1H, CHCCN), 3.66 d.d (1H,
R®= H(); R'= Ph,R= H,R*= Me (¢); R" = CHPh), 6.48 s (1H, CONB, 6.51 s (1H, CONH),
4-MeOGH,, R*= H, R*= Me (d); R'= 4-MeOGH,, 751 d (2H, H), 7.68 m (3H, H'P). Found, %:
R?= R®= Me (); R'= MeOGH,, R*= H, R’ = C 65.85; H 4.23; N 19.06. gH,,N,O,. Calculated,
i-Pr (). %: C 65.75; H 4.14; N 19.17.
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In the same way were prepared and purifiedwashed with water,

compoundslib -d.

4-Methyl-5-0x0-3-phenyl-1,2,2-tricyano-1-cyclo-
hexanecarboxamide (IIb). Yield 46%, mp 174
175°C. IR spectrum,v, cm’: 3385, 3290 (NH,),
2270 (G:=N), 1725,1700(C=0). 'H NMR spectrum,
3, ppm: 0.96 d (3H, CH), 2.87 d (1H, COCH),
3.70 d (1H, COCH), 4.07 m (1H, CHMe), 4.32 d
(1H, CHPh), 7.507.70 m (5H, Ph). Found, %
C 66.55; H 4.64; N 17.21. GH,,N,0,. Calculated,
%: C 66.71; H 4.65; N 17.19.

6-Methyl-5-0x0-3-phenyl-1,2,2-tricyano-1-
cyclohexanecarboxamlde(lIc) Yield 49%, mp 174
175°C. IR spectrum,v, cm’: 3385, 3290 (NH,),
2270 (&N), 1725,1700(C= O) 'H NMR spectrum,
3, ppm: 1.21 d (3H, CHCH), 2.74 d.d (1H, COCH),
3.58 t (1H, COCH), 3.98 g (1H, COCHe),
4.02 d.d (1H, CHPh), 6.55 s (1H, CON}), 6.60 s
(1H, CONH,), 7.60 m (5H, Ph). Found, %: C 66.55;
H 464, N 17.21. @H;,N,O,. Calculated, %:
C 66.66; H 4.61; N 17.29.

6-Methyl-3-(4-methoxy-3-nitrophenyl)-5-0xo-
1,2,2-tricyano-1-cyclohexanecarboxamide (I1d).
Yield 41%, mp 169170°C. IR spectrum,v, cni:
3400 3295 (NH,), 2265 (GN), 1720,1700(C=0).
H NMR spectrum, ppm: 0.98 d (3H, CH), 2.79
d.d (1H, CHCO), 3.56 t (1H, CHCO), 3.84 s (3H,
OCHjy), 4.01 g (1H, CHCHy), 4.21 d.d (1H, CIAr),
6.60 s (1H, CONH), 7.11 d (2H, H), 7.56 d (2H,

H°). Found, %: C 6422, H 470, N 16.58.
CygH1gN4O;. Calculated, %: C64.13; H 4.77;
N 16.69.

3-Amino-1,6-dioxo-4-phenyl-3a,4,5,6,7,7a-hexa-
hydro 1H-isoindole-3a,7a-dicarbonitrile (llla). (a).
To a solution 0of0.02 mol of sodium in 20 ml of
anhydrous ethanol was addéd)1 mol ofazabicycle
la, and the mixture was stirred at-880°C for 5 min.

The solution was cooled, the precipitate was filtere

off, washed with dioxane and ethgther. Yield of
compoundllla 58%, mp 202203C (decomp.). IR
spectrum,v, cnit: 3385,3290 (NH), 2270 (GN),
1725, 1700 (C=0). 'H NMR spectrum,8, ppm:
2.30 d.d (1H, CHCH), 2.64 d.d (1H, CHCCN),
2.79 t (1H, CHCH), 3.09 d.d (1H, CHCCN),
3.94 d.d (1H, CHPh), 7.667.70 m (5H, Ph), 8.05 s
(1H, NH), 9.95 s (1H, NH). Found, %:
H 4.23; N 19.06. GgH;,N,O,). Calculated,
C 65.75; 4.14; N 19.17.

%:

(b) In 10 ml of diethylamine was dissolved

0.01 mol ofazabicyclela. After 10-15 min separated
a precipitate of compoundla that was filteredoff,

C 65.85;
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dioxane,ethyl ether, and re-

crystallized from dioxane. Yield73%.

Compoundslllb -f were prepared in a similar
way.

3-Amino-5-methyl-1,6-dioxo-4-phenyl-
3a,4,5,6,7,A-hexahydro-1H-isoindole-3, 7a-
dicarbonitrile  (llIb). Yield 59% @), 64% (o},
mp 216-211°C (decomp.). IR spectrumy, cm

: 3360,3265 (NH), 2270 (GN), 1720,1705 (C=O).

'H NMR spectrum,s, ppm: 1.14 d (3H, CHCH),
2.80 d (1H, CH), 3.68 d (1H, CH), 3.92 m (1H,
CHMe), 4.14 d (1H, CHPh), 7.667.70 m (5H,
Ph), 8.03 s (1H, NH), 9.86 s (1H, NH). Found,
%: C 66.59; H 4.63; N 18.26. &H,,N,O..
Calculated, %: C 66.66; H 4.61;, N 18.29.
3-Amino-7-methyl-1,6-dioxo-4-phenyl-
3a,4,5,6,7,A-hexahydro-1H-isoindole-3, 7a-
dicarbonitrile (llic). Yield 65% @), 71% (o},
mp 21:2122C (decomp.). IR spectrumy, cm
3365 3265 (NH,), 2270 (&GN), 1720,1700 (C= O)
'H NMR spectrum,s, ppm: 1.26 d (3H, CHCH),
2.88 dd (1H, CH), 3.74 t (1H, CH), 3.88 q
(1H, CHMe), 4.02 t (1H, CHPh), 7.667.70 m
(5H, Ph), 8.00 s (1H, NH), 9.79 s (1H, NH).
Found, %: C 66.56; H 4.67; N 18.28.,¢1,,N,O,.
Calculated, %: C 66.66; H 4.61;, N 18.29.

3-Amino-1,6-dioxo-7-methyl-4-(4-metloxy-
phenyl)-3a,4,5,6,7, &-hexahydro-1H-isoindole-
3a,7a-dicarbonitrile  (llld).  Yield 44% (a},
74% (), mp 164165°C. IR spectrum,v, cm
3365 3265 (NH,), 2270 (&GN), 1720,1700 (C= O)
'H NMR spectrum,s, ppm: 1.36 d (3H, CHCH),
297 dd (1H, CH), 3.66 t (1H, CH), 3.89 q
(1H, CHMe), 3.95 d.d (1H, CHAr), 7.06 d (2H,
H™, 7.43 d (2H, H), 8.13 s (1H, NH),
9.71 s (1H, NH). Found, %: C 64.41; H 4.68;
N 16.59. GgH.gN,O5. Calculated, %: C64.28;
H 4.79; N16.66.

3-Amino-4,7-dimethyl-1, 6-dioxo-4-(4-metloxy-

dphenyl) 3a,4,5,6,7, 8-hexahydro-1H-isoindole-

3a, 7a-dicarbonitrile (IIIe) Yield 42% (a) 77% ),
mp 13813%C. IR spectrum,v, cm? 3360 3275
(NH,), 2265 (GN), 1720, 1705 (C= O) 'H NMR

spectrum,d, ppm: 1.13 d (3H, CHCH), 1.44 d

(3H, CHCH;), 2.92 m (1H, ArCHCHKCH,), 3.12 q
(1H, CHMe), 3.84 d.d (1H, CHAr), 3.86 s (3H,
CH;0), 7.12 d (2H, H), 7.51 d (2H, H), 8.16 s
(1H, NH), 9.94 s (1H, NH). Found, %: C 65.03; H
5.13; N 16.06. GgH;gN,O4. Calculated, %: (55.13;
H 5.18; N 15.99.

3-Amino-1,6-dioxo-7-isopropyl-4-(4-metloxy-
phenyl)-3a,4,5,6,7, &-hexahydro-1H-isoindole-

3a, 7a-dicarbonitrile (11If). Yield 63% @), 82% (),
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mp 211221°C (decomp.). IR spectrumy, cm: REFERENCES
3360,3275 (NH,), 2265 (&N), 1720,1705(C=0).
'H NMR spectrum,8, ppm: 1.05 d (6H, 2CkH), 1. Ershov,0.V., Sheverdov,V.P., Nasakin,O.E., Se-

2.44 m (1H, CHMg), 3.01 t (1H, CH), 3.64 t (1H, lyunina, E.V., Tikhonova,l.G., Grigorev, D.V., and
CH,), 3.76 d (1H, CHPrd), 3.84 s (3H, CHO), TafeenkoA.V., Zh. Org.Khim., 2000, vol. 36, no. 4,
3.91 t (1H, CHAr), 7.11 d (2H, H"), 7.49 d (2H, pp. 617-618.

H°), 8.12 s (1H, NH), 9.84 s (1H, NH). Found, %: 2. Sheverdov, V.P., Ershov, O.V., Nasakin, O.K,
C 65.88; H 5.51; N 15.44. £H,N,0O;. Calculated, ChernushkinA.N., Tafeenkoy.A., andFirgangS.l.,
%: C 65.92; H 5.53; N 15.38. Tetrahedron2001, vol. 57, no. 27, pb815-5824.
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