
Central Nervous Spstem Depressants. 
1V. 2-~~minualk~l-1,2-clihyclro-3H-iiYnitlazo[l,~-a]iiiclol-3-ones1 

2 - : i m i i i o ~ i l l ~ ~  1- 1,2-tiih? (lro-;3H-iniid:~zi)l l ,5-~~iti~!)l-:~- 
oiie. (I) ivcre a l ~ o  prep:trcd h j  alkylation of VIII. 
Thc j ieldh 111 the c j  clizutiori Ytep (J71 + I aiid \'I1 + 

\'III) <hen et1 con\iderahIc variation and products i ~ e r e  
idteii difficult t i )  purifj . The failure to give high j ieldi 
ma) lie :ittrihutcd to the  low nucleophilicity of the in- 
tlolc iiitrogeii. I ~ t e r  ktiidics indicated that bettcr 
J icld. [than tho-e reported) ciiii pmbsbly be ohtuiried 
ti\ heatiiig t l ic crude reaction products in cthariol or 
tlimethyl ~ulfoside fo i  :I iliort period of time before 

ro-3H-imidazo [l,5-a 1- 
C=O band at 5.75 

Tho\e compi~uiids 

\v I ll~k-up. 

The  ii ipectia ot the l*?-di 
ll1clol-:3-lllle\ have‘ :1 characte 
-5.78 p ,  i i ~ i c ~ p r t i \  (' of hiihititiient\. 
\\ it11 :I 2-H titoin d - o  h v c  a i 1  S-H bitrid at 3.1 p. 

( ' t i  i l :  I I 

1. ",OH (+ I V I  
2. LiAIH, I 

I 

The  inipori:trit t i ~ i i i  characteristic. of 4 e c t e t l  coni- 
pounds are cleici~bed in  Table I .  *Is would be expected, 
the protima (c) OII the S(( 'HJ2 group itre charartcrizeti 
h; x singlet (6 H) :it 6 '2.25. The protons (d) of the CH? 
adjacent to the b:isic S atom are fuund :I\ a triplet i l t  

S 2 5 ,  n hile thohe (c) of the CH, adjacent to the less basic 
S atom arc' further downfield at 6 3.50. The protoil6 
(b) of the remaiiiiiig CH2 group are at 6 4.42 for 13. 
These are doublcd. ( J  = 2 cps) indicating long-range 
5plitting by the hiiigle proton a. The CH2 group (b) i r i  
.I :ippears 11- a broad singlet. The fact that this doeq 
i i o t  :tppe:u :I\ ;I douhlet may be explained by w e  of :i 
different ~olveiit 111. 13) -1iiearing caused by the S 13. 
The. p i i h i t i o n  ot the kigiial for the single protoil it ib  :it 
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TABLE I 
NMMK CH.IR.ICTERISTICS O F  THE 

1,2-DIHYDRO-3H-IMID.AZO [ 1,5-CL] IEiDOL-&ONES' 

/ L k H  
0 

A B 

A A V Y Y l .  

Compd & b 0 d e 

A 6 . 4 7 s  4 . 5 5 s  
B,R = H 6 . 2 7 s  4 . 4 2 d  3.50t ,  2 . 5 0 t  2 . 2 5 s  
B , R  =6-C1 6 . 2 0 s  4 . 4 2 d  3.5Ot, 2 . 5 0 t  2 . 2 5 s  
B , I i  = 7-C1 6 . 2 0 s  4 . 4 2 d  3.5Ot 2.5Ot 2 . 2 5 s  

Sample A was dissolved in DRISO-ds and samples B were in 
cL>Cl3. Chemical shifts are given in ppm (8) relative to  TPlIS 
(internal standard). Signals are designated as follows: s, singlet : 
d, doublet; t, triplet. 

spread between the motor depressant dose (NDDjoj 
and the rod-walking dose (RWD,,) was narrow and 
these compounds were generally more active than the 
above in their ability to reduce rod-walking ability 
(RWDm). 

Experimental Section 
The preparation of the compounds is described below using 

general procedures when possible. Physical properties and im- 
portant' variations in these procedures are given in Tables II- 
IT. The ir spect,ra were determined on a Perkin-Elmer spec- 
trophotometer (Model 21). Melt,ing points were measured on 
a l\lel-Temp apparatus and are uncorrected. Where analyses 
are indicated only by symbols of the elemenh, analytical results 
obtained for these elements were within 3 ~ 0 . 4 7 ~  of the theoreti- 
cal values. 

General Pro- 
cedure A.--A solution or suspension of 0.1 mole of the indole- 
carboxylic acid derivative in 200 ml of E t 2 0  was cooled and a 
solution of 30 ml of SOClz in 100 ml of Et,O was added. The 
mixture was stirred for 1 hr with cooling and then for 5-18 hr 

2-Indolecarboxamide Derivatives (Table 11). 

No. 

1 

2 

3 
4 

3 

6 

7 
8 

9 

10 
11 

12 

13 

14 
15 

R 
H 

4-C1 

5-C1 

6-C1 

H 
H 

4-C1 

5-C1 

j-C1 

d-CH3O 
6-C1 

6-C1 

6-C1 

6-C1 
6-C1 

Yield, Crys tn  
70 solvent Alp, " C  

37 SOPo EtOH 236-238* 

52 50% EtOH 181-183 

70 5070 EtOH 236-238 

5 7 EtOH 2 10-2 12 

40 EtOH 142-144 

87 EtOAc 163-165 

66 EtO.4c 177-179 

63 C6lI6 209-2 10 

40 EtOAc 219-221 

43 CSHS 168-1 69 
68 hIenCO 18.7-187 

70 EtOH 220-222 

74 EtOH 203-205 

7 5  EtOH 229-231 

69 AIezCO 171-173 
a Prepared by Procedure A. * Lit.3 mp 234.5-235.5". 

6 6.47 in A and varies from 6 6.20-6.27 depending upon 
the substituent in the aromatic ring in B. This appears 
as a broadened single peak, which is presumably a 
triplet because of its splitting by b. 

Pharmacological Results,-The 2-aminoalkyl-l,2-di- 
hydro-3H-imidazo [ 1,5-a]indo1-3-ones (I j were screened 
for CSS  depressant activity by previously described 
methods. The most interesting compounds (Table 
IV, 38, 41, 42, 45, 47) contained a C1 atom in the aro- 
matic ring and a two-carbon alkylene chain. These 
compounds were less active as motor depressants than 
the analogous l-aminoethyl-3-(m-chlorophengl)-2-im- 
idazolidinones2 and 2-aminoethy1-3,3a,4,5-tetrahydro- 
imidazo [1,5-~]quinolin-l(2H)-ones.~ However, the 

( 3 )  E Leete. L hIarion a n d  I D hpenser Can J Chem 33 ,  405 (19%) 

Analyses 

C, H, ?u' 

C, H,  C1, 3 

C, H, C1, N 

C, H, C1, N 

C, H,  N 

C, 11, N 

C, H, C1, X 
C, H, C1, N 

C, H, C1, N 

C, H, K 
C, H, C1, S 

C, H, C1, N 

C, H, C1, N 

C, H, C1, N 
C, H, C1, N 

without cooling. The Et20 was removed using a rotating evapora- 
tor. Et20 was added and the mixture was again concentrated. 
This was repeated once more. The crystalline residue was 
stirred with about 300 ml of Et20 and any insoluble material 
was filtered off and discarded. Aliqnots of the Et20 layer were 
added dropwise with cooling to a solution of 2 molar equiv of 
the amine (or excess aqueous "3) in about 10 parts of EbO. 
The mixt,ure was left a t  room temperature overnight and then 
treated with 1 S SaOH.  The product was filtered off (if in- 
soluble) or extracted into EtzO and recovered. It was recrystal- 
lized from a suitabie solvent. 

2-( Aminomethy1)indole Derivatives (Table 111). General 
Procedure B.--A solution or suspension of 0.03 mole of the 2- 
indolecarboxamide derivative in dry T H F  vivas added with stirring 
and cooling to a mixture of 2.28 g (0.06 mole) of LiAlHa and 
30 nil of THF.  The reaction mixture was heated a t  reflux 
t,emperature for 6 hr, cooled, and treated with 16 ml of 6.5% 
NaOH. The precipitate was filtered off and washed with THF.  
The mother liqiior was concentrated and the residue was re- 
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cryst,allized from a suitable solvent or distilled. The hydro- 
chloride salts were prepared by dissolving the base in EtOH or 
Et20 and adding ethanolic HCI. 
1,2-Dihydro-3H-imidaz0[1,5-a] indol-%-ones (Table IV). Pro- 

cedure C. Reaction of the 2-(Aminomethyl)indole with N,N’- 
Carbonyldiimidazole.-A solution or suspension of 0.02 mole of 
the dry 2-(aminomethyl)indole in 40 ml of dry T H F  or C6H6 
was cooled and a solution of 3.87 g (0.022 mole) of 92y0 K,K’- 
carbonyldiimidazole in 40 ml of T H F  was added. The mixture 
was allowed to st,and at, room temperature for 18-20 hr and then 
heated on the steam bath for 1-4 hr. The solvent was distilled 
iising a rotat,ing evaporator and the residue was warmed v,-ith 
abont, SO ml of HzO. The product was filtered off and washed 
with H,O (if solid) or extracted into C6&. The C6R6 layer was 
washed wit,h HzO and concentrated. Cyclization was usiially 
incomplete, and further piirification wm obt~ained by crystalliza- 
tion of the base or salt from a suitable solvent or by partition 
chromatography. The salts were obtained by dissolving the 
base in Et20 or EtOH and adding ethanolic HC1 or excess maleic 
acid. 

Procedure D. By Aminoalkylation of the 1,2-Dihydro-3H- 
imidazo [ 1 &a] indol-3-one.-A solution or suspension of 0.01 
mole of the 1,2-dihydro-3H-imidazo[ 1,5-a]indol-3-one in 30 ml of 
diglyme was added dropwise to a suspension of 0.011 mole of 
.50Yc NaH (in mineral oil) in 20 ml of diglyme. The mixture was 
stirred for 30-60 min and a solrition of 0.012 mole of the dialkyl- 
aminoethyl chloride in 20 nil of diglyme was added. The  reaction 
mixtiire was heated at, refliix t,emperature for 5 hr, filtered while 
hot, and cwnc~entrRted. The residiie was dissolved in diliite FICl 

and extracted with C6Hs to remove nonbasic impurities. The 
aqneous layer was t’reated with excess 5 S NaOH and extracted 
with C6Hs. The C6H6 layer was washed (H,O), dried (MgSO,), 
and concentrated. The residue was converted to the hydro- 
chloride salt and recrystallized from a suitable solvent. 

Procedure E. 7-Chloro-2-piperidinomethyl-l,2-dihydro-3H- 
imidazo[ 1,5-a] indol-3-one Hydrochloride.-A mixtiire of 1.03 g 
(0.00S mole) of 7-chloro-1,2-dihydro-3H-imidazo[l,5-a]indol-3- 
one, 0.50 ml (0.005 mole) of piperidine, 0.40 ml (0.005 mole) of 
37y0 HCHO, and 40 ml of EtOH was heated on the steam bath 
for 2 hr. Some insoluble material was filtered off and the mother 
liqiior was roncentrated. The residual oil was dissolved in 5 ml of 
EtOII, and 1.5 ml of 3 .Y ethanolic HCI was added. The precipi- 
tate was filtered off and recrystallized from MeOH. 

Acknowledgment.-We TI ish t o  thank JIr. L. 
Braricone and associates for the microanalyses, JIr .  C. 
Pidacks and staff for the partition chromatography, 
and A h .  W. Fulmor and associates for the infrared and 
nmr spectra. In  particular, we gratefully acknowledge 
the assistance given by JIr .  G. 0. JIorton in his in- 
terpretation of the nmr spectra. We also thank Dr. 
P. J. Kohlbrenner and co-workers for preparation of 
some of the 2-indolecarboxylic acids used as inter- 
mediates and Dr.  A. C. Osterberg. Dr. E. Greenblntt, 
and associates for the pharmacological testing rcsults. 

Synthesis anti Diuretic Activity of 2-Amino-4-arylamino-6-mercapto-s-triazines anti 
Related Derivatives 

11. H. SHAH, C. v. DELIWALA,~ 

Department of Chemotherapy, Haffkine Institute, Parel, Bombay-id, India 

4 N D  u. I<. SHETH 

Deparfment of Pharmacoloyy, Sheth G. 8. Xedical College, Bombmpi2, India 

Received ;Way 1, 1968 

Arylbigrianides and CSz reacted in the presence of KOH to give the title compounds along with isomeric 
The 6-mercapto-s-triazines were further converted to the corresponding B-alkylmer- 

In  general, these compounds showed mild diuretic activity when fed orally to 
I-aryl-2-thioammelines. 
capto and 6-hydroxy derivatives. 
rats, while 2-amino4-m-fluoroanilino-s-triazine and a few others showed good diuresis and natriuresis. 

We have reported2 earlier the significant diuretic, 
saluretic, and antikaluretic activity of 2-amino-4-m- 
chloroanilino-s-triazine (111, R = m-C1) in rats and 
dogs. Unfortunately, these results could not be extrap- 
olated to humans except in some cases of Cor pul- 
monale where interesting diuretic activity was noted.3 
Accordingly, our attempts were directed a t  the mod- 
ification of the parent molecule. Since several mer- 
capto-s-triasoles exhibit significant diuretic a ~ t i v i t y , ~  
arid the SOzSH2 group is degraded to mercapto in the 
hody,j it seemed worthwhile to incorporate mercapto 
and related groups in 111, in search for better diuretics. 
The present paper deals with the synthesis and evalua- 
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(5) .J .  W. Clapp, J .  H i d .  Chrrn., 223, 207 (1956). 

tion of several 2-amino-4-arylamino-6-mercapto-s-tri- 
azines and related compounds. 

Chemistry.-N-Phenylthioammeline was prepared by 
Welcher and coworkers6 by the extension of Rathke’s 
method7 for thioammeline involving the condensation 
of dicyandiamide with ammonium thiocyanate in the 
presence of HCI. Recently, Iiurzer and Pitchfork8 
have shown that the product obtained from phenyl- 
dicyandiamide and ammonium thiocyanate was not 
the 2-amino-4-anilino-6-mercapto-s-triazine (11, R = 
H) but was hexahydro-4,6-diimino-l-phenyl-s-triazine- 
2-thione, ie., 1-phenyl-2-tliioammeline (I, R = H), 
which they prepared by the condensation of biguanide 
and phenyl isothiocyanate. We have studied an al- 
ternate route, viz., the extension of Rackmann’s methodg 
for thioammeline wherein biguanide is treated with 
CSS (Scheme I). 

(6) R.  P. Welcher, D.  W. Kaiser, and V. P. Wystrach, J .  Am.  Chem. Soc., 

(7)  B. Rathke, Ber.. 20, 1059 (1887). 
(8) F. Kurzer and E. D.  Pitchfork, .I .  Chem. Soc 6296 (1965). 
(9) Xi‘. Rackmann, Ann., 376, l e 3  (1910). 

81, 5663 (1969). 


