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?-~Icrcapto-3-quiiinzoIOiic~ on treatment with Et1 
in the prescncc of SnOEt ,  j ic.lded 2-ethylthio-4- 
cluinttzolone (4). I t h  ir ipectruni did not i h o x  the 
characteristic U S H  vibration at 2610 em-' hut peal;. :it 
?200 (SH) and 1680 cm-l (>C=O). The wlective 
ethj1:itioii of the mercapto group n 
tiesu1furiz:ttion of i'-eth?.lthio-l-cluiiiazolorie T\ ith I h e j  
nicl;el to give 4-quinnzolonc. Reaction of heterocyclic 
or  aliphatic secondary iimiiies n ith 2-ethylthio-A- 
quinazoloiie gave the correspoiiding %-substituted 1- 
cluinazolones (13-16). Treatment of 2-ethylthio-4- 
quinnzoloiie with dibenxylamiiie and S-phenylpiper- 
:tziiie (39, 40), under similar conditions. gave the corr(1- 
~pondirig ?,&disubstituted product, instead of the ex- 
pected 2-subbtituted compounds and the ideiititj of 
t lie disubstituted compound+ n-aa  eitablished hj- 
inixtuw melting points with authentic sampler, oh- 
t:tiried by treating 2.4-dichloroqiiiriaxoline with the ap- 
propriate amines. So s:rtisfsictory explanation can. 
Iiowvrbr, be given for w c h  :Lbnormal behavior. 

i'-Hydraziiio-3-nmirio-A-(~uinazol[)iie (11) was pre- 
pared hy refluxiiig 2--eth;\ lthio-X-phenyl--l-cluin,zzolonc 
o r  ~-ethyl thio-- l -~ui i inzol~~i i~ with 100% hydrazine 
1iydr:tte. The ir hpcct run1 of  "-hydraziiio-3-anlili~)-4- 
cliiiii:izolonc sho\ved peal;. at 3:300. 3AY0 (XHJ, l6S0 

(1) ( 'orntnun~catio~i \ I o  1191 fioni t h e  Central I3rriu Research Ins t i t u i r ,  

( 2 )  1 1' I<kiadriri and N \I Khanna, I I L I I Z , I , L  J C h s m  , 4,  117 ( IUbb) .  
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Analyses 

C, H ,  N 
C, H ,  N 
C, H 
C,  H ,  N 
C, H ,  N 
C,  H,  S 
c, H 
c, H ,  X 
C,  H ,  N 
c, H 
C,  H ,  N 
C ,  H ,  K 
c, TI, x 
c, H, N 
c, I I ,  s 
C ,  H ,  N 

c, H, N 

C,  H,  N 

C ,  II, N 

N 
c, H,  s 
C,  H ,  ri 
C,  H,  S 
C ,  H ,  N 
C,  H ,  N 
C,  H ,  N 
C,  H ,  N 
C,  H ,  r\' 
C,  H ,  N 
C,  H ,  N 

c,  IT, N 
C,  H ,  N 

C,  H ,  N 
C,  H,  N 

202-203i 20 C I I H I ~ S ; ~ ~  C ,  H ,  ?: 
9.5-08" 40 C23H21N:O C, H ,  N 

203-2041 dec 17 CiiH13ClXzOz* 
0 5H20 C ,  €I ,  N 

22 1-222, 12 Ci7Hi5N30 c, €I, N 
a Crystallized from lIezCO. Aqueous EtOH. Aqueous pyridine. Water. e CfiH6-petrOleum ether (bp 40-60'). , CaHfi. 

g THF-petroleum ether. EtOH-Et20. a CHCb. 2 Aqueous DRIF. Aqueous dioxane. Rlonohydrate. Monohydrochloride. 
'' Monohydrochloride hemihydrate. hlonohydrobromide hemihydrate. 

Experimental Section9 volume and allowed to stand a t  room temperature for 2 hr, 

2-Mercapto-3-aryl-4-quinazolones (1-3) were prepared accord- 
ing to Dave, et aI.1O 

2-Ethylthio-4-quinazolone (4).-2-lIercapto-4-quinazolorie ivas 
added to a solution of Xa (0.23 g, 0.01 g-atom) in EtOH (30 ml). 
After refluxing for 10 min water (1.5 ml) was added, the mixture 
was cooled, Et1 (0.9 ml, 0.01 mole) was added, and the mixture 
refluxed for 0.5 hr. The solution was concentrated to  half- 

(9) (a) All meltinn points are uncorrected and  were determined in a tlath; 
(h )  the physical and  analytical da ta  of compounds are given in Tables 1-111; 
and (c) where analyses are indicated only h y  symhols of the elements. 
analytical results olltained for  those elements were within i 0 .4yo  of the  
theoretical values. 

(10) G. R. Dave, G. S. Mewada. and G. C. Amin.  J. Indian Chem. S'oc., 
37, 59.5, (1960). 

m-hell 4 separated out as colorless needles, -yield 1.5 g. De- 
sulfurization of this product (0.3 g) with Raney nickel (3.0 g )  
iii boiling EtOH (15 ml) gave 4-quiiiazolone, mp 210°, mmp 
(with an aiithentic sample) 210". 

Compounds 5-7 were prepared similarly. 
2-Substituted Amino- and Hydrazino-l-quinazolones.-2- 

Ethylthio-4-quinazolone was heated with an excess of amine or 
hydrazine at  120-125' for 5-6 hr and cooled. In  the case of 
amines. the residue was triturated with EtzO, filtered, and washed 
with Et&. In the case of hydrazines, the solid that separated 
out was filtered, washed ( I W ) ,  and dried. The products were 
finally crystallized from suitable solvents. 

Compounds 8-10,13-16,22,23. and 38 were prepared similarly. 
2,4-Bis(N-phenylpiperazine)quinazoline (40).-2-Ethylthio-4- 

quinazolone (7.0 g) and N-phenylpiperazjne (10.6 ml) were heated 
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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 

(1) (a) Contribution S o .  1515. This work was supported by a grant 
from the  Uristol Laboratories, Division of Bristol-Myers Co., Syracuse, 
S .  T.. and is taken in part  from theses submitted to  Indiana Cniversity 
for the degree Doctor of Philosophy b y  \V. L. R.. June  1964, and h y  R. F. 
\\ ., .Iiine 1965. (b) I3ristol Laboratories Predoctoral Fellow, 1962. ( c j  
Bristol Laboratories Predoctoral b'ellow, 1962-1965. 

( 2 )  E. Campaigne and \V. I,. Roelofs, J .  Org .  Chem.. 30, 2610 (1965). 
(3) 1 ' : .  ~ a m i i a i y n e .  \ \ .  I.. llorlofs, and R .  1:. l\-eddlrtiin, J .  . l ied.  C h r m . ,  

(-1) I). T. AIon-ry, J .  . lm. Chem. Soc.. 67, 1050 (lY45). 
(6) (a) E. Campaiyne and G. I'. Uulbenko, J .  O r y .  Chem., 26, 4T03 

(1Y61); (12) E. Carnyaigne, G .  E'. 13uliienko, \ \ ,  E. lGreiglibauin, arid D. H. 
Mauldine, ibid.> 27, 4428 (1962). 

9 ,  771) (19G6). 

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 

(6) T h e  pharmacological da ta  are supplied through the courtesy of Dr. 
A t .  L. Pindell. of t lie I3rintol I.al-mratorirs, Division of Bristol-IIj-ers Co., 
Syracuse, N. \-. 

(7)  A .  E. Swinyard, \i-. C. I<ron.n, ani1 L. S. Goodman, J .  I'hnrnincol. 
E z p .  Ther., 106, 319 (1952). 

(8) AI. J. OrlotT. H. L. \\illiama, and C. C. PfeiEer, €'roc. Soc. E r g .  Bid.  
M e d . ,  70, 254 (1949). 


