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Since %carboxaniide-2a-cyano-2a,3,4,5-tetrahydro- 
acenaphthen-1-one (2) is a rigid molecule containing 
a quaternary carbon atom at a bridgehead, a study 
of its reactions in acid media was undertaken, in 
the hope of preparing compounds of high biological 
activity. The preparation and properties of two of 
these hydrolysis products and compounds derived from 
t,hem have been discussed in a previous paper.3 This 
work describes the synthesis of 3a,4,5,6-tet,rahydrosuc- 
cinimido [3,4-b]acenapht~hen-lO-one (4)) a potent anti- 
corivulsant of low toxicity. 

The synthesis of 4 from a-tetralone was achieved in 
an over-all yield of 50-6097,. a-Tetrylidenemalononi- 
trile is readily available by the condensation of a-tetra- 
lone with mal~noni t r i le ,~ and can be cyclized t o  2-car- 
boxamido-3,4-t~rimethyleno-l-indenone (1) by warming 
in concentrat'ed sulfuric acid on a steam bath for a few 
mir1utes.j Compound 1 readily adds cyanide ion 
quantitatively in aqueous t-butyl alcohol to form 2.2 
Treatment of 2 in concentrated sulfuric acid gave nearly 
pure 2,2a-dicarboxamido-2a,3,4,5-tetrahydroacenaph- 
then-1-one (3) in almost quantitative yield. Efforts 
to  hydrate the hindered nitrile group of 2 under less 
vigorous conditions, using dilute sulfuric acid, or con- 
centrated HC1 or HBr were less successful. 

Conversion of 3 into the desired product 4 was ac- 
complished in high yield by heating an acidified di- 
et'hylene glycol solution of 3 to 120-130" for 0.5 hr. 
It was apparently necessary t'o have acid present in 
order to  convert 3 to 4, since heating 3 in the dry state, 
or in ethylene glycol or dimethylformamide, failed to 
form more than traces of 4. Addition of acid to either 
of these solvents catalyzed t'he formation of 4, but the 
optimum yield was obtained in diethylene glycol. 
Since the conversions of 2 to  3 and 3 to  4 are both acid 
cat'alyzed, an effort was made to convert 2 direct'ly into 
4 under a variety of acidic conditions (see Table I ) .  
-4lthough 4 could be obtained directly from 2 in yields 
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TABLE I 
C O N V E l t S I O K  O F  2 TO 4 IS .kCID d 0 L r I ' I O P ; S  

Temp Time, hr '?c yield Mp, ' C h  Iletliod" 

il Reflux 0.5 82 212-220 
B Stir, rt 3 

Reflux 0.5 94 170-178 
C Stir, rt 1 

Reflux 0 . 5  T3 187-204 
11 Reflux 1 3 4 219-224 
E Steam bath 0.16 70 234-236 
F Stir, rt 3 

Reflux 3 i 0  2 12-2 14 
a iz, 40 ml of H20, 40 ml of concentrated H?SOd, 40 ml of 

AcOH; B, 100 ml of 500, H,S04, C, 40 ml of concentrated 
H2S04 for 1 hr, then diluted with 40 ml of HzO and reflux; I), 
30 ml of concentrated HCl; E, 10 ml of concentrated H,SO* for 
10 mill on steam bath, poured into 80 nil of hcOH, stirred, 
and cooled; F, 140 ml of 48% HBr. Melting point of crude 
product. 

of 60-707,, it is apparently advantageous to carry out 
the reaction in two steps, the first in concentrated aque- 
ous acid, and the second at  relatively high temperature 
in a nonaqueous system. 

It seems probable that addition of cyanide to 1 pro- 
ceeds in a trans manner, producing 2 predominantly as a 
cis racemate. This is borne out by the high yield of 

3 4 

the imide 4, which would be expected if the two amide 
functions of 3 are cis, but' could not occur in a diamide 
of structure 3 having a trans diamide configuration. 
Tautomerism might also explain the high yield of imide, 
with the equilibrium shifted by cyclization. However, 
no evidence for the existence of diastereoisomers has 
been found in 2 or 3. It should be noted t'hat' both 
3 and 4, as well as 2, must occur as d l  pairs, but t'hese 
have not been resolved. At'tempts to resolve 4 are non- 
in progress. 

Pharmacological Activity.'j-The title compound 
(4) has been found to be a potent) anticonvulsant of low 
t'oxicity. It has an ED60 of 35 mg/kg p o  against niaxi- 
mal electroshock (prevention of tonic hind-leg extension 
in the mouse'), and a maximal effective dose of 100 
mg/kg PO aga,inst pentamethylenetetrazole-induced 
convulsions (timed intravenous infusion of pentamethyl- 
enetetrazole in the mouse8). The LDjo was greater 
than 3000 mg/kg (mouse). This compound is, there- 
fore, not quite as active as diphenylhydantoin in 
animals and possesses a duration of activity approx- 
imately one-third that of diphenylhydantoin, but may 
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