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isocyanate in an equal voliime of acetone. After 3 hr at  25", 
,\Ie2C0 was removed in vacuo and the residual aqiieoiis solution 
was acidified with diliite €IC1 to give a white solid. After several 
recrystallizations from ,\IeOH-Et20, 2.0 g of piire product, mp 
156-1.57" dec, and 9.2 g of imprire white solid were obt,ained. 
Chromatography of t,he impure solid on 60-100 mesh Florisil 
using EtOAc as eliient gave iinreacted I and an additional 4.0 
g of pure prodrict, mp 156-157' dec, ir singlet at  2.9 u. -4nal. 
TC,,H,iCl?f,OjS,) C, Hi N. 

- 

7-Chloro-2-ethvl-64 n-butvlcarbamovl~sulfamvl-1.3-dihvdro- 
~~ 

4(3H)-quinazolone (V).-7-Chloro-2-e;hSl-6-s~il~am~~l-l,2-~ihy- 
dro-4-qriinazolone (IV, 8 g)  was treated with 2.7 g of n-butyl 
isocyanate rinder the same conditions described above to give, 
after acidification of the aqiieoiis soliition, 8.2 g of crrtde prodiict. 
I t  was purified by being piit, throiigh a NaHC03-HC1 treatment, 
then recrystallizing from EtOH, to give 4 g of prodiict, mp 1.52' 
der, ir singlet a t  2 . 9 ~ .  dnal.  (C,,H,,ClS,O,S) C, H, K. 
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VIII. * Pyrroles 
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Recent interest' in certain tetrahydro-4-oxoindoles2 
(I) and related pyrroles prompts us to report our work 
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on some similar compounds. It was observed, in these 
laboratories, that  many substituted pyrroles possessed 
marked CSS depressant l)ropertie5 in niice and rats. 
One of these, 3, showed enough promise in animals that  
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it was studied in man a$ n muscle relaxant and tran- 
quilizer. Unfortunately, cide eff ects precluded doses 
large enough to observe its CSS effects. I n  attempts 
to  obtain a better analog, a number of other lieto- 
pyrroles were prepared. However, none was markedly 
more potent than 3 in animals. 

Table I lists pyrroles tested for their CSS depressant 
properties as observed in intact mice. l l a n y  of these 
are from commercial sources or are well known in the 
literature. Table I1 lists the new pyrroles which were 
prepared by modifications of the Icnorr syntheses. 
Those of type I were prepared by reducing 1,3-cyclo- 
hexadione and an a-ketoxime with zinc and acetic acid, 
or were obtained by modification of an ester group in 
the primary Knorr product. 

Experimental Section3 

Ethyl 4,5,6,7-Tetrahydro-3-methyI-4-oxo-2-indolecarboxylate 
(23).-To a solution of 40.2 g (0.309 mole) of ethyl acetoacetate 
in 120 ml of AcOH was slowly added, with stirring and cooling 
in an ice bath, a solution of 246 g (0.335 mole) of S a S 0 2  in 40 
ml of H?O a t  such 3 rate that the temperatiire remained below 

TABLE I 
I" \R\I  ~ C O L O G I C A L  ACTIVITY 

R R '  
CHI  CHzCHa 
COCHI H 
CHI  COCHa 
CH3 COCH, 
CHI COCHa 
COCHs CHI  
COCHa CHa 
COOCHzCHa CHI 
COOH CHI  
COCHa CHa 
CON HCHzCoHs CHI  
CONH-3,4.5-(OCH3)1CoH2 CH3 
CHI CoNH-3,4,5-(0CHa)sC~Hz 
C6HS H 
COCeHt H 
C H G O O H  H 
CH?COt iHSHz  H 
CbHS COOCHKH? 

-CH?CHzCH?- 
-CHzCHzCHzCO- 
-CH?CH*CHzCO- 
-CHzCHzCHzCO- 
-CHzCHzCHzCO- 
-CHzCHzCHzCO- 

H 

R" 
CHa 
H 
CHa 
H 
CHa 
CHzCH, 
COCHa 
COCHa 
COCHa 
COOCHzCH3 
COCH3 

CHI 
H 
H 
H 
H 
C Ha 
COCH3 
COCHI 
CHa 
CHa 
CHa 
CHa 

C O C H ~  

R"' 
H 
H 
H 
CHa 
CHI  
CHI  
CH3 
CHa 
CH3 
CH3 
CH3 
CHI  
CHa 
H 
H 
C6Hs 

CH3 
CH3 
H 
CHs 
COCHa 
COOCHzCH3 
COOH 

C6HS 

L D ~ o , ~  mg/kg 
Mouse Kat 

7 7  
> 1000 

400 250 
553 225 
233 
767 400 
300 200 

1000 
> 1000 

650 
300 >300 

>loo0 >IO00 
>io00 >in00 

533 
767 750 
650 

1000 
>loo0 

200 
233 
200 
533 

1000 
> 1000 

J lu tor  

Mouse R a t  mg/kp 
30 C 

Depression,a my,'kg act.,* 

300 
40 100d 100 

100 70 30e 
70 40f 100 

<loo < l o o  i 0 Q  
70 25 

300 300 
300 130 
100 70 

<300 180 50 

<300 

<300 
10 

300 
30 35 

100 
100 80 
30 68 50 

100 11 225 

a For methodology see R. B. Moffett, A. R. Hanze, and P. H. Seay, J. M e d .  Chem., 7, 178 (1964), Table I, footnotes a and b. * For 
Anticonvulsant activity. Dose protecting 
Dose protecting SOYo of rat.s against supra- 

Dose causing muscle paralysis in 50% of the mice, 115 mg/kg ip. 
f In spite of its depressant' 

Anorexigenic effect in the dog: about 0.1 times 
Dose protecting 50% of rats against supramaximal electroshock, .io mg:kg. 

methodology see K. B. Moffett and P. H. Seay, ibid., 2, 229 (1960), Table I, footnote c. 
,50(,< of rats against supramaximal electroshock, 2.5 mg/kg ip. 
maximal electroshock, 25 mg/kg ip. 
e Anticonvulsant activity. 
properties this compound showed about 50% increase in alert time in EEG studies. 
as active as amphetamine. Q Anticonvrilsant activity. 
Sleep in rats at  <2.iO mgikg. 

Anticonvulsant activity. 
Muscle relaxant activity. 

Dose protecting 50% of rats against supramaximal electroshock, 20 mgikg ip. 

Sleep in rats a t  600 mg/kg. ' Footnote 2a. 




