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2 , 3 , 4 , 5 - T e t r a h y d r o - l , 2 , 4 - t r i a z i n e s  w e r e  ob t a ined  by  c o n d e n s a t i o n  of n i t r o f o r m a l d e h y d e  a r y l -  
h y d r a z o n e s  wi th  a l d e h y d e s  and a m m o n i a  o r  p r i m a r y  a m i n e s .  

We have  p r e v i o u s l y  shown [1] tha t  t r i a z i n e  d e r i v a t i v e s  a r e  f o r m e d  when n i t r o f o r m a l d e h y d e  a r y l h y d r a -  
zones  [2] a r e  h e a t e d  wi th  f o r m a l d e h y d e  and b e n z y l a m i n e  o r  a r o m a t i c  a m i n e s .  In the p r e s e n t  r e s e a r c h  we 
have  shown tha t  n i t r o f o r m a l d e h y d e  a r y l h y d r a z o n e s  a l s o  c o n d e n s e  wi th  a l d e h y d e s  s u c h  as  f o r m a l d e h y d e ,  
a c e t a l d e h y d e ,  b e n z a l d e h y d e ,  and  a m m o n i a  o r  p r i m a r y  a m i n e s  to g ive  2 , 3 , 4 , 5 - t e t r a h y d r o - l , 2 , 4 - t r t a z i n e  d e -  
r i v a t i v e s  (Table  I). 
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The c o n d e n s a t i o n  u s u a l l y  t a k e s  p l a c e  a t  r o o m  t e m p e r a t u r e .  H o w e v e r ,  if the  r e a c t i o n  wi th  the  p a r t i c i -  
p a t i o n  of  a m m o n i a  and f o r m a l d e h y d e  is  c a r r i e d  out  by  h e a t i n g  on a w a t e r  ba th  fo r  2 -3  h, the  r e a c t i o n  of a m -  
m o n i a  wi th  f o r m a l d e h y d e  g ives  m e t h y l a m i n e ,  which  u n d e r g o e s  c o n d e n s a t i o n  to  g ive  2 - a r y l - 4 - m e t h y l - 6 -  
n i t r o - 2 , 3 , 4 , 5 - t e t r a h y d r o - l , 2 , 4 - t r i a z i n e s  (I, IH, IV, and  VI). 

The IR s p e c t r a  of the  t r i a z i n e s  con ta in  i n t e nse  C =N (1610 c m  - i )  and  NH (3320-3360 c m  - l )  a b s o r p t i o n  
b a n d s ,  w h e r e a s  the  NH a b s o r p t i o n  band  is a b s e n t  in the  s p e c t r a  of I,  III ,  IV, VI, and  VHI. 

T A B L E  i. T e t r a h y d r o t r i a z i n e s  
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CloHnC1N4Q 
CgHgBrN402 
CmHnBrN4C 
CHHI4N402 
C17HlsN402 
CI~HI6N402 
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22,6 

17,,7 
1,5,7 
15,,4 
14,2 

25,4 
25,4 
2a,9 

13,2 13,7 
27,9 i9,6 2&0 
26,3 26,7 

23,9 
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15.6 
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8,9 14,3 8.9 
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18 
33 
63 
57 
20 
4t 
40 
37 
69 
67 
73 
86 
84 
56 
73 

a F o t m d :  C 55.9; H 5.8%. C a l c u l a t e d :  C 56.4; H 6.0%. b Found:  C37.8 ;  
H 3.1%. C a l c u l a t e d :  C 37.9; H 3.1%. CFound:  C 42.6;  H 4.1%. C a l c u -  
l a t e d :  C 42.2;  H 4.1%. dFound :  C 64.4; H 4.3%. C a l c u l a t e d :  C 64 .3 ;H4 .3%.  
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E X P E R I M E N T A L  

2 - (p -To ly l ) -6 -n i t ro -2 ,3 ,4 ,5 - t e t r ahydro - l , 2 ,4 - t r i az ine  (II). A 0.8-g sample of 36% formal in  (9 mmole 
of formaldehyde) and 0.3 g (4 mmole) of 25% ammonium hydroxide were  added to 1 g (4 mmole) of n i t ro -  
formaldehyde p- to ly lhydrazone in 20 ml of ethanol, af ter  which the t empera tu re  of the mixture  was r a i s ed  
to 35-40 ~ It was then allowed to stand at r o o m  t empera tu re  for  16 h, and the resul t ing prec ip i ta te  was r e -  
moved by f i l t ra t ion and washed with alcohol to give 0.4 g (33%) of shiny yellow needles (from alcoholL 

Compound V was s imi la r ly  obtained as yellow crys ta l s  (from dioxane). 

2 - (p -To ly l ) -4 -me thy l -6 -n i t ro -2 ,3 ,4 ,5 - t e t r ahydro - l , 2 ,4 - t r i azhne  (III). The ra t io  of the components was 
the same as in the preceding  exper iment .  The mixture  was heated on a water  bath for 3 h, af ter  which it 
was allowed to stand at r o o m  t empera tu re  for  18 h. The resulthng prec ip i ta te  was r emoved  by f i l t ra t ion and 
washed with alcohol to give 0.7 g (63%) of shiny orange plates  (from dimethylformamide) .  

Compounds I, IV, and VI were  s imi la r ly  obtained as yellow crys ta l s  (from dioxane). 

2 -Pheny l -3 ,5 -d ime thy l -6 -n i t ro -2 ,3 ,4 ,5 - t e t r ahyd ro - l , 2 ,4 - t r i a z ine  (VII). A 0.53-g (12 mmole) sample 
of acetaldehyde and 0.4 g (6 mmole) of 25% ammonium hydroxide were  added to 1 g (6 mmole) of n i t ro for -  
maldehyde phenylhydrazone in 20 rnl of ethanol, af ter  which the t empera tu re  of the mixture  was r a i sed  to 
40 ~ It was then allowed to s tand at room t empera tu re  for 80 h. Workup gave 0.56 g (40%) of yellow c r y s -  
tals (from alcohol). 

Compounds VII-IX were  s imi la r ly  obtained as yellow or orange c rys ta l s  (from alcohol), but aniline 
was used in place of ammonia for VIII. 

2 ,3 ,5 -Tr ipheny l -6 -n i t ro -2 ,3 ,4 ,5 - t e t r ahydro - l , 2 ,4 - t r i az ine  (XII). A 1.28-g (12 mmole) sample of ben-  
zaldehyde and 0.4 g (6 mmole) of 25% ammonium hydroxide were  added to 1 g (6 mmole) of n i t ro fo rmalde-  
hyde phenylhydrazone in 20 ml of ethanol, af ter  which the mixture  was allowed to stand at r o o m  t e m p e r a -  
~ v e  for  6 h. The resul t ing  prec ip i ta te  was r emoved  by f i l t ra t ion and washed with alcohol to give 1.9 g (86%) 
of fine yellow crys ta l s  (from alcohol). 

Compounds XIII-XV were  s imi la r ly  obtained; XIV and XV were  obtained as yellow crys ta l s  [from al-  
coho l -d ioxane  (1 : 1)]. 
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