
442 Journal of Medicinal Chemistry, 19 72, Vol. 15, No. 4 Notes 

trast to 2 and 6-MP both 3 and 4 showed higher activity on 
the single dose treatment. Compared to 3, the acetamido 
compounds 5-9 were less active on both dose schedules. In 
fact, no activity was observed for the N,N-disubstituted 
amides 8 and 9. Similarly, little or no activity was observed 
for the 9-benzylideneamino- (10, 1 1 ,  and 14), 9-pyrrol-1-yl- 
(12, 13, and 15), and 9-pyrrolidin-1-yl- (16-18) 9H-purines. 
These results indicate that a proton on the 9-amino group is 
necessary for activity. Apparently these protons are in- 
volved either in enzymatic binding or removal of the 9- 
amino group to give the corresponding purine derivative 

Experimental Section f 
N-[6-(Methylthio)-9H-purin-9-yl]acetamide (5). A soh  of 3 

(6.0 g)' in DMF (120 ml) contg K,CO, (4.1 g) and Me1 (2.0 ml) 
was stirred at room temp for -20 hr, dild with %O (600 ml), acidfd 
with dil HCI, and evapd to dryness in vacuo. The residue was washed 
with H,O (90 ml) and recrystd from C,H,, and the resulting solid 
was dried (P,O,, 78") in vacuo: yield, 3.4 g (53%); mp 185". Anal. 
(C,H,N,OS) C, H, N. 

N-[6-(Benzylthio)-9H-purin-9-yl]acetamide (6) was prepd by a 
similar method from 3 (2.5 g),' K,CO, (1.7 g), and C,H,CH,CI (1.4 
ml) in DMF (50 ml): yield, 2.3 g (C,H,, 64%); mp 200-201". Anal. - - "  
(C,,H,3N,0S) C, H, N. 

N- [6-[(Diphenylmethyl)thi0]-9H-purin-9-y1] acetamide (7) was 
prepd from 3 (2.0 g),' K,CO, (1.4 g), and (C,H,),CHCI (2.0 ml) in 
DMF (40 ml): yield, 2.2 g (C,H,-hexane; 61%); mp 214-215". Anal. _ .  

(Cz,H,,N,OS) C, H, N. 
N-(4€hlorobutyl)-N- [6-(methylthio)-9H-purin-9-y1] acetamide 

(8). A s o h  of 5 (7.0 g) in DMF (140 ml) contg K,CO, (4.4 g) and 
1-bromo4chlorobutane (3.8 ml) was stirred at room temp for 18  hr, 
then dild with H,O (700 ml). The resulting oily suspension was 
extd with Et,O (3 X 1400-ml portions), and the combined ext was 
dried (MgSO,) and evapd to dryness to give the product as an oil: 
yield, 9.8 g (99%). Elemental analyses were obtained on a sample 
dried at 56" in vacuo over P,O,. Anal. (C,,H,,CIN,OS) C, H, N. 

N-(4-Chlorobutyl)-N- [ 6-(diphenylmethyl)thio] -9H-purin-9-ylI - 
acetamide (9) was similarly prepd from 7 (12.0 g). The resulting oil 
was dried at 78" in vacuo over P,O, to  give a glass: yield, 14.5 g 
(97%). Anal. (C,,H,,CIN,OS) C, H, N. 

9-Benzylideneamino-6-(methylthio)-9H-purine (10) was prepd 
from 14 (5.0 g), K,CO, (2.8 g) and Me1 (1.3 ml) in DMF (100 ml): 
yield, 4.0 g (hexane, 76%): mp 200-201". Anal. (C,,H,,N,S) C, H, N. 

9-Benzylideneamino-6-(benzylthio)-9H-purine (1 1) was prepd 
from 14 (3.0 g), K,CO, (1.7 g), and C,H,CH,CI (1.4 ml) in DMF 
(60 ml): yield, 3.1 g (C,H,, 76%); mp 208". Anal. (C,,H,,N,S) 
C, H, N. 

6-(Methylthio)-9-pyrrol-l-yl-9H-purine (12). A mixt of 1 (1 .O g) 
and 2,5-dimethoxytetrahydrofuran (0.73 ml), in glacial HOAc (10 
ml) was refluxed for 2.5 hr and evapd to dryness in vacuo. The result- 
ing residue was recrystd from hexane and dried at 78" in VQCUO over 
P,O,: yield, 0.84 g (66%); mp 163O.Anal. (C,,H,N,S) C, H, N. 

similarly prepd from 1 (1.0 g) and 2,Shexanedione (0.66 ml) in 
glacial HOAc: yield, 1.1 g (77%).AnaI. (C,,H,,N,S) C, H, N. 

of 4 (10.0 g)' and PhCHO (10 ml) in MeOH (500 ml) contg 5 drops 
of concd HCI was refluxed with stirring for 2 hr. The mixt was 
cooled, and the solid was collected by filtration and dried in vacuo 
over P,O,: yield, 14.5 g (95%); mp >264". Anal. (C,,H,N,S) 
C, H, N. 

9-(Pyrrol-l-yl)-9H-purine-6( LK)-thione (15) was prepd similarly 
to that of 12 from 4 (1.0 g) and 2,5-dimethoxytetrahydrofuran 
(0.78 ml), in glacial HOAc (15 ml). The crude product was recrystd 
from H,O and dried at 110" in vacuo over P,O,: yield, 0.71 g (55%); 
mp >264". Anal. (C9H,NSS) C, H, N. 

9-Pyrrolidin-1 -yl-9H-purine-6( 1H)-thione Monohydrate (1 6). 
A s o h  of 18 (2.2 g) and PhOH (2.2 g) in CF,CO,H (22 ml) was re- 
fluxed with stirring for 30 min and evapd to dryness in vacuo. The 
residue was dissolved in dil NaOH and the soln was neutralized 
with dil HCI. A second repptn of the solid that deposited from a 
NaOH s o h  by addn of glacial HOAc gave pure 16: yield, 0.90 g; mp 

9-(2,5-DimethylpyrroI- l-yl)-6-(methylthio)-9H-purine (1 3) was 

9-Benzylideneamino-9H-p~e~( 1H)-thione (14). A suspension 

$Melting points were detd on a Kofler Heizbank apparatus. Where 
analyses are indicated only by symbols of the elements, analytical 
results obtained for those elements were within ?0.4% of the the- 
oretical values. 

>264". Anal. (C,H,,N,S.H,O) C, H, N. 

(2.7 g) in dioxane (100 ml) contg pyridine (3 ml) was refluxed for 
44 hr and evapd to dryness in vacuo. The residue was washed with 
H,O and recrystd from EtOH: yield, 1.5 g (64%); mp 143". Anal. 

6-(Methylthio)-9-pyrrolidin- 1-yl-9H-purine (1 7). A s o h  of 8 

(CirJi,N,S) C, H, N. 
6- [ (Diphenylmethyl)thio] -9-pyrrolidin- 1-yl-9H-purine (18). A 

s o h  of 9 (10.6 g) in dioxane (220 ml) contg 1 N NaOH (55 ml) was 
heated at 55-60" for 20 hr and evapd to dryness in vacuo. The 
residue was extd with CHCI, (500 ml) and the solid obtd from evapn 
of the ext was recrystd from EtOH: yield, 3.80 g (39%); mp 151". 
Anal. (CZ2H2,N,S) C, H, N. 
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Pyrido [ 2,3-d] pyrimidine-6-carboxamides as 
Potential Diuretic Agents 
Arthur A. Santilli* and Dong Han Kim 
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Radnor, Pennsylvania 19087. Received October 20, 1971 

Previously we reported 4,7-diamino-N-(2-morpholino- 
ethyl)-2-ghenyl-6-pteridinecarboxamide (3)Ia and related 
amideslbto have significant diuretic activity in rats. Further 
interest in the structural requirements for activity led us to 
prepare the 5-deaza isostere 4,7-diamino-N-(2-morpholino- 
ethyl)-2-phenylpyrido [2,3-d] pyrimidine-6-carboxamide 
(6a) and related amides (6b-d). (See Scheme I and Table I.) 
The previously undescribed synthetic route to these corn- 
pounds parallels the one used for preparing 3 except that 
the 4,6-diamino-5-pyrimidinecarboxaldehydes (Sa-b) were 
used instead of 4,6-diamino-5-nitrosopyrimidines such as 1. 
Treatment of 4,6-dichloro-2-phenyl-5-pyrimidinecarbox- 
aldehyde (4a)2 with NH40H afforded 4,6-diamino-2- 
phenyl-5-pyrimidinecarboxaldehyde (Sa). This intermediate, 
when allowed to  react with 2-cyano-N-(2-morpholinoethyl) 
acetamide (2) in refluxing EtOH containing an equivalent of 
NaOEt, afforded 6a. Similarly, the pyrido[2,3d] pyrimi- 
dine-6-carboxamides 6b-d were prepared from Sa-b and the 
corresponding 2-cyano-N-(substituted)acetamides. When 
5b was treated with N,N'-bis(2-methoxethyl)malonamide 
under the same conditions, 4-amino-7-hydroxy-N-(2-methox- 
yethyl)-2-phenylpyrido [2,3d] pyrimidine-6-carboxamide 
(7) was formed. 

Interestingly, neither 6a nor the other pyrido[2,3d] - 
pyrimidines described in this report were active in the 
standard rat diuretic screen3 used in our laboratories. Re- 
placement of N at the 5 position with CH in compounds 
such as 3, therefore, must offer sufficient steric and/or 
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Table I. Substituted Pyrido [ 2,341 pyrimidine-6-carboxamides 
Recrystn Yield, 

No. R. R" solventa Ma, OC % Formula 

/ \  
6a C,H, (CH3,N A 299-300 50 C,oH,3N,0, 

b CsH5 (CHJzOCH, B 258-261 10 C,,H,,N,O, 
c CH,S (CH,),N(CHd, B 297-300 29 C,,H,,N,OS 

P 
d CH,S cyclo-C,H,, A >360 30 C,,H,,N,OS 

aA = aq DMF, B = EtOH. 

electronic difference to nullify the diuretic effect pre- 
viously observed. 

Experimental Section? 
4,6-Diaminc~2-phenyl-S-pyrimidinearboxddehyde (5a) . To 

50 ml of concd ",OH in a pressure flask was added 15 g of 
4,6-dichloro-2-phenyl-5-pyrimidinecarboxaldehyde.~ The mixt was 
heated on a steam bath for 1 hr and a sufficient quantity of EtOH 
was added to solubilize it. Heating was cont for an addl hour. The 
reaction mixt was cooled in ice and the cryst product deposited 
amounted to  9.5 g. A portion was recrystd from EtOH for anal- 
ysis, mp 217-218'. Anal. C,,H,,N,O. 

?Melting points were detd in capillary tubes (Thomas-Hoover mp 
apparatus) and are uncor. Where analyses are indicated only by em- 
pirical formulas, analytical results for C, H, N, and S (where ap- 
plicable) were within *0.4% of theory. Ir spectra were obtd in 
KBr discs using a Perkin-Elmer (Model 21) spectrophotometer 
and are compatible with the assigned structures. The NHC=O 
bands for 6a-d and 7 ranged from 6.06 to  6.14 p. 

4,6-Diamino-2-methylthio.S-pyrimidinecarboxabiehyde (Sb) 
was prepd in the same fashion as Sa. From 15 g of 4,6-dichloro-2- 
methylthio-5-pyrimidinecarboxaldehyde4 and 80 ml of concd 
",OH was obtd 10 g of 5b. The analytical sample, mp 228-230°, 
was obtd by recrystn from MeOH. Anal. C6H,N,0S. 

The following procedure typifies the method used for pre- 
paring 6b-d. 

4,7-Diamin~N-(2-morpholinoethyl)-2-phenylpyrido [ 2,341 - 
pyrimidine-6-carboxamide (6a). To 0.69 g of Na in 100 ml of 
EtOH was added 6.1 g of 4a and 5.9 g of 2-cyano-N-(2-morpho- 
linoethy1)acetamide. The reaction mixt was heated under reflux 
for 20 min, during which time a yellow ppt was deposited. The 
mixt was then cooled in ice and filtered under suction. The 
product amounted to 5.9 g. The analytical sample was obtd by 
recrystn of a portion from aq DMF. 

4-Amin~7-hydroxy-N-(2-methoxyethyl)-2-phenylpyrido- 
[2,34] pyrimidinedcarboxamide (7). To a soln contg 0.7 g of 
Na in 60 ml of abs EtOH was added 6.1 g of Sa and 5.9 g of N,N' 
bis(2-methoxyethy1)malonamide. The reaction mixt was heated 
under reflux with stirring for 3 hr and then cooled in ice. The 
yellow ppt which formed was collected on a filter and recrystd 
from aq DMF; yield 2 g, mp >360°. Anal. C,,H,,N503. 
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Synthesis and Antiarrhythmic Activity of Some 
N-( Adamanty1aminoalkyl)benzamides' 
V. L. Narayanan* and F. J .  Sweeney 
The Squibb Institute for Medical Research, 
New Brunswick, New Jersey 08903. Received October 15, 1971 

The publication by Yung, et a1.,2 concerning the synthesis 
of novel analogs of procaine amide (1) prompts us to re- 
port our efforts in this direction. Recently several reports 
have appeared describing the synthesis and biological activ- 
ity of a variety of adamantane  derivative^.^ Our paper de- 
scribes the synthesis and antiarrhythmic activity of a series 
of N-(adamantylaminoalky1)benzamides (2). 

L 
R = H, CzH5 
n = 2 , 3  
R, R, = = H, NH,, CI, NO, CH3 

Chemistry. Routes to the preparation of the key inter- 
mediates N-( 1 -adamantyl>N-ethylethylenediamine (6) and 
N-( 1-adamanty1)- 1,3-propanediamine (8), required for the 
final synthesis of the N-(adamantylaminoalky1)benzamides 
(2) are outlined below. 

Refluxing a suspension of 1 -acetamidoadamantane4 (3) 
with an excess of LAH in Et20 afforded an 80% yield of 
N-ethyl-1-adamantylamine (4). Treatment of 4 with a large 
excess of aziridine gave only starting material. However, 
the reaction of 4 with aziridine tosylate gave a mixture of 


