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3-Subs t i tu ted  5 - a m i n o - l - g u a n y l - l , 2 , 4 - t r i a z o l e s  have been obtained which, on r eac t i on  with o r tho fo rmic  e s t e r  
o r  100% fo rmic  ac id ,  f o rm  2 - subs t i t u t ed  7 - a m i n o - l , 2 , 4 - t r i a z o l o [ 1 , 5 - a ] - [ 1 , 3 , 5 ] t r i a z i n e s .  

The r eac t i on  of 3 - subs t i t u t ed  5 - a m i n o - l , 2 , 4 - t r i a z o l e s  (I) with 1 - g u a n y l - l , 2 , 3 - b e n z o t r i a z o l e  hyd roc h lo r i de  [1 ] has  given 
h y d r o c h l o r i d e s  of 3 - subs t i t u t ed  5 - a m i n o - l - g u a n y l - l , 2 , 4 - t r i a z o l e s  (II). 

The h y d r o c h l o r i d e s  17 and the  c o r r e s p o n d i n g  f r ee  b a s e s  (III) have been used  for  the syn thes i s  of amino de r iva t i ve s  
of aza  ana logs  of adenine  - 7 - a m i n o - l , 2 , 4 - t r i a z o l o [ 1 , 5 - a ] - [ 1 , 3 , 5 ] t r i a z i n e s  (IV). Of the l a t t e r  only one r e p r e s e n t a t i v e  
was p r e v i o u s l y  known [2] - IV (R = H), obta ined f rom N , N ' b i s ( 1 , 2 , 4 - t r i a z o l - 3 - y l ) f o r m a m i d i n e  and ca lc ium cyanamide  
in d i m e t h y l f o r m a m i d e .  

The a m i n o t r i a z o l o t r i a z i n e s  IV a r e  fo rmed  by the r e a c t i o n  of the aminoguany l t r i azo l e  hyd roch lo r ide s  II with e t h y l  
o r t h o f o r m a t e  (with the except ion  of R =H) or ,  in the case  of R = a r y l ,  by the r e a c t i o n  of the hyd roch lo r ide s  II o r  the b a s e s  
III with ~ 100% f o r m i c  acid .  The b a s e s  III (R = a lkyd  give only the co r r e spond ing  a m i n o - 5 - f o r m y l t r i a z o l e s  with fo rmic  
ac id .  The r e a c t i o n  of the b a s e s  III with ethyl  o r t ho fo rma te  f o r m e d  mix tu re s  of r e a c t i o n  p roduc t s  which have not been 
s e p a r a t e d  comple t e ly .  
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When IIIe was bo i led  in xylene o r  amy1 a lcohol ,  the 5 , 7 - d i a m i n o t r i a z o l o t r i a z i n e  V was i so la ted ,  th is  having been 
obta ined p r e v i o u s l y  [3] by the r e a c t i o n  of 5 - a m i n o - 3 - p h e n y l - l , 2 , 4 - t r i a z o l e  with d icyand iamide .  

E X P E R I M E N T A L  

Hydrocb lo r ide  of 5 - a m i n o - l - g u a n y l -  1 , 2 , 4 - t r i a z o l e s  (IIa-f) (Table 1). An equ imo la r  amount  of 1 -guany l -  1 ,2 ,3-  
b e n z o t r i a z o l e  was added to a solut ion of an a m i n o t r i a z o l e  in ethanol  (IIa, e, f) o r  in a mix ture  of ethanol  and ethyl  ace ta t e  
(1 : 3 - lib; 1 : 4 - I I c ,  d), and the mix ture  was boi led  for  20 min. Af t e r  cooling,  the hydroch lo r ide  II p r e c ip i t a t ed .  

5 - A m i n o - l - g u a n y l - l , 2 , 4 - t r i a z o l e s  (IIIa-f) (Table  1). The b a s e s  IIIc,  e, f, p r e c i p i t a t e d  f rom aqueous solut ions  of 
the h y d r o c h l o r i d e s  II on t r e a t m e n t  with an e q u i m o l a r  amount  of sodium ca rbona te .  F o r  the i so la t ion  of IIIa,  b, d, the 
neu t r a l  solut ion was evapo ra t ed  and the r e s i d u e  was e x t r a c t e d  with abso lu te  ethanol .  

7 - A m i n o - l , 2 , 4 - t r i a z o l o [ 1 , 5 - a ] - [ 1 , 3 , 5 ] t r i a z i n e s  (IVb-f) (Table 2). Compounds I Ib- f  were  boi led  with ethyl  o r t h o -  
f o r m a t e  for  1 hr .  Compounds IVe and f we re  fo rmed  by boi l ing the co r r e spond ing  II o r  III in ~100% f o r m i c  ac id  f o r 4 h r  
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Table 1. 5 -Amino- l -guanyl - l ,2 ,4- tr iazoles  (III) and Their Hydrochlo- 
rides (1D 

R Mp, ~ Empirical formula 

CHz 
Ile C~Hs 
lid n-C3H7 
IIe I C6H5 210 e 
[If i p-CHaOC6H4 ! 242 e 

IIIa H 1 137f 
IlIb CH8 i 154g 

, Found, % 

C H N 

I 

2o2--2o3~i 
194--195"! 

182 c 
18~d 

IIIc i C2Hs ', 153h 
IIId I n-CaH7 96 i 
lIIe C~H5 165 h 

204--205 t p-CH3OC6H5 t I I f (decomp.) 

C3HaN6" HCI 2t,8F 4,54 51,57 
C4HsN6"HCI 26,94 i 5,24] b 
CsH 0N6"HCI 131,55] 5,89143,28 
C6H~eN~' HC1 34,85 6,56 40.92 
C�H 0N6" HCI 144,82] 4,69 35,86 
CmH~2N60 �9 HC/44,39 4,82 30,92 
C3H~N~ 128,49 4,79 b 
C4HaN6 34,46 5,94 b 
CsH~oN6 [38 30 6 42 b 
C6H]2N6 42,50] 7,5215o,52 
CgH~0N6 153 18[ 5 49 42 38 
CloHI2N~O 151,57 5,13 b 

Calculated, % 

Cl C H N CI 

] I 
22,34i22,17 4,35 151,68 21,8 
20,11127,20 5,15 47,58 20,0', 
19,02131,50 [ 5,83 144,07118,@ 
18,08 35,191 6,42 141,06117,3: 

- -  45,30 4.66 135,20] - -  
--144,70 4,89 ~31,26 / - -  
- -  128,57 / 4,81 i66,62[ -- 
- -  34,28 / 5,77159,951 - -  
- -  [38,96 / 6 ,55  54 ,49  - -  
- -  ]42,85 / 7,21 ]49,95 - -  

--__ 53 451 5122 136117 - -  51,72i500 !41 55! - -  

>. 

60 
62 
44. 
36 
40 
58 
55 
50 
70 
40 
99 
85 

aFrom a mixture of methanol and ether, bThe determination of nitrogen 
gave a high value (by 1-2%). CFrom propanol, dFrom a mixture of 
ethanol and ethyl acetate, eFrom methanol, fFrom ethanol, gFrom a 
mixture of ethanol and petroleum ether, hFrom water, i From benzene. 

T a b l e  2 .  7 - A m i n o - l , 2 , 4 - t r i a z o l o [ 1 , 5 - a ] - [ 1 , 3 , 5 ] t r i a z i n e s  (IV) 

7 
o 

6 

lVb CH3 
IVc C2Hs 
IVd n-C3H7 
IVe C~H5 
IVf p-CH3OC~H4 

aFrom ethanol. 

Mp, ~ 

272 a 

33834379c 

Empirical 

formula 

Found, % 

C H N 

N 39,221 4,19 56,38 
~5H6 6 43,76 C6HsN6 4,72 51.40 
CvHa0N6 46,72 5,82 47,14 
CioHsN6 56,98 4,14 39,31 
CuHIoN60 i 54,13 4,53 34,80 

Calculated, % 

c H N 

40,00 4,04 55,96 
43,84 4,92 51,i8 
47,18 5,67 47,15 
56.60 3,81 39,59 
54,56 4,17 34,67 

z 

I 

85 
75 
80 
95 
90  

bFrom water. CFrom dimethylformamide (decomp.). 

5 , 7 - D i a m i n o - 2 - p h e n y l - l , 2 , 4 - t r i a z o l o [ 1 , 5 - a ] - [ 1 , 3 , 5 ] t r i a z i n e s  (V) .  A m i x t u r e  o f  0 .5  g o f  I I I e  a n d  5 m l  o f  a c e t i c  a c i d  
w a s  b o i l e d  f o r  2 h r .  T h e  c r y s t a l s  t h a t  d e p o s i t e d  a f t e r  c o o l i n g  w e r e  w a s h e d  w i t h  2 m l  of  a c e t i c  a c i d ,  g i v i n g  0 .2  g of  V ,  

m p  3 7 5 - 3 7 6 ~  [3].  
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