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A  MESOMERIC BETAIN PYRAZOLO-OXYOOTRIAZINIUM RING SYSTEM. 

6-ALI<YL-2-METHYL-PYRAZOLO [l , 5-d] [1,2 ,~]TRIAZIN-6-IUM-4-OLATES , 
SYNTHESIS AND RING CLEAVAGE 
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A b s t r a c t  - A  n a v e l  t y p e  o f  t h e  rnesarneric b e t a i n  r i n g  system 

was s y n t h e s i z e d  f r o m  p y r a z o l e c a r b o x y l i c  a c i d  N ' - a l k y l -  

h y d r a z i d e s  b y  a s i m p l e  method. The s t r u c t u r e  o f  t h e  compounds 

was p r o v e d  b y  s p e c t r o s c o p i c  methods and s y n t h e t i c  r o u t e s .  

The o x y d o t r i a z i n i u m  r i n g  was opened w i t h  e t h a n o l  t o  y i e l d  

t h e  c o r r e s p o n d i n g  s t a r t i n g  m a t e r i a l s  o r  w i t h  w a t e r  t o  y i e l d  

s u b s t i t u t e d  p y r a z o l e c a r b o x y l i c  a c i d  N ' - a c y l  h y d r a z i d e s .  

1 
I n  r e c e n t  y e a r s  a l a r g e  number o f  m e s o i o n i c  compounds have been s y n t h e s i z e d  and 

examined,  b u t  o n l y  r e l a t i v e l y  few o t h e r  types o f  rnesorneric b e t a i n 2  h e t e r o c y c l e s  3 

have been r e p o r t e d .  

We have s t u d i e d  t h e  r e a c t i o n  o f  a r o m a t i c  c a r b o x y l i c  a c i d  h y d r a z i d e s  / b e a r i n g  an  

a d d i t i o n a l  f u n c t i o n a l i t y  b e s i d e s  t h e i r  h y d r a z i d e  g roup /  w i t h  ca rbony14  and d i -  

carbony15 compounds and o r t h o e s t e r s  t o  s y n t h e s i z e  condensed r i n g s .  Condensa t ion  

o f  t h e  N ' - u n s u b s t i t u t e d  h y d r a z i d e s  o f  homo- o r  h e t e r o c y c l i c  c a r b o x y l i c  a c i d s  /2/ 

w i t h  o r t h o e s t e r s  l e a d s  t o  s u b s t i t u t e d  1 . 3 . 4 - o x a d i a z o l e s  /_b/ and i n  some cases a 

1-acyl-2-ethoxymethylenehydrazine i n t e r m e d i a t e  /_c/ h a s  been i s o l a t e d 6 .  S t a r t i n g  

f r o m  3 / 5 / - p y r a z o l e c a r b o x y l i c  a c i d  h y d r a z i d e s l ,  a p y r a z o l o - t r i a z i n e  r i n g  system 5 

was f o r m e d b s 7  b e s i d e s  i n t e r m e d i a t e  2 .  - 



8 
On h e a t i n g  3/5jmethyl-5/3/-pyrazolecarboxylic a c i d  N ' - a l k y l  hyd raz ides  4 w i t h  an 

excess  o f  e t h y l  o r t h o f o r m a t e ,  we ob ta i ned  c r y s t a l l i n e ,  wa te r  s o l u b l e  m a t e r i a l s  

i n  goad y i e l d s ,  wh ich  cou ldn ' t  have s t r u c t u r e  o r  3 as i n d i c a t e d  above because 

o f  N ' - s u b s t i t u t i o n  o f  t he  h y d r a z i d e  mo ie t y .  Thus, a mesomeric b e t a i n  py razo lo -  

o x y d o t r i a z i n i u m  s t r u c t u r e  5 has been supposed. [z, mp 2 1 7 ' ~  /decamp./; 88 % 
1 yie ld:d/OMSO-d6/  2.45 s 3H. 3.90 s 3H. 6.7 s 1H. 10.20 s 1 H ; V 1 6 3 0 ,  1570 cm- ; 

5b,  mp 2 0 2 ' ~  /decamp./; 6 1  % y i e l d : 6  /OMSO-d6/ 1.55 d /7Hz/ 6H. 2.45 s 3H, 4.7 sp - 
/7Hz/ l H ,  6.75 s l H ,  10.20 s 1H; V 1610,  1570 cm-l ;  2 ,  mp 2 3 1 ' ~  /decamp./; 66 % 

y i e l d ;  J / O M S O - ~ ~ /  2.45 s 3H. 4.35 m l H ,  6.75 s 1H. 10.20 s 1H. m /60-140 Hz/ 

10H: 91615 cm-l.] The s i n g l e t  a t  510.20 was ass igned t o  C7-H. T h i s  s i g n a l  was 

m i s s i n g  and a new me thy l  s i g n a l  was i d e n t i f i e d  a t  62 .25  i n  t he  'H NMR spectrum 9 

1 o f  6 [ s yn thes i zed  f r o m  4JR =methyl /  w i t h  an excess  of  e t h y l  o r t h o a c e t a t e ;  

mp 2 2 5 ' ~  /decamp./; 88 % y i e l d ;  ~ / O ~ O + T F A /  2.25 s 3H. C7-CH3; 2.50 s 3H. C -CH3: 
2 

3.35 s 3H. N-CH3; 6.75 s 1H. C3-H: $1600,  1565 c rn - l l ,  r e n d e r i n g  t h e  expected 

mesomeric b e t a i n  s t r u c t u r e  2 probable1'. The s t r u c t u r e  was unambiguously p roved 

by t he  r e d u c t i o n  o f  compounds 2 w i t h  NaBH4 i n  methanol1' y i e l d i n g  3 [mp 1 7 7 ' ~ :  

36 % y i e l d :  ~ / D M s o - ~ ~ /  2.30 s 3H. C2-CH3; 2.60 s 3H. N-CH3; 6.60 s 1H. C3-H, 

5.20 s 2H. C7-H; 9.80 s 1H. NH; 9 3300-2700, 1670 cm-'1, 7J [mp 1 9 2 ' ~ :  62 % y i e l d ;  

S / D M S O - ~ ~ /  0.95 d /7Hz/ 6H. CH/CH3/2: 2.25 s 3H. C2-CH3: 2.85 sp  /7Hz/ 1H. N-CH; 

6.50 s 1H. C3-H: 5.30 s ZH, C,-H: 9.85 s 1H. NH: 93300-2700.  1675 cm-' ] end 

[mp 1 9 4 ' ~ ;  87 % y i e l d :  6/DMSO-d6/ 2.25 s 3H. C2-CH3: 3.40 m l H ,  N-CH; 6.50 s 1H. 

C3-H; 5.25 s 2H. C7-H; m /50-120 Hz/ 10H. CH2; 9.80 s 1H. NH: 9 3300-2700, 

1675 cm-'1, r e s p e c t i v e l y ,  wh ich  were i d e n t i c a l  w i t h  t h e  compounds syn thes i zed  

from % a n d  formaldehyde [z. 3 1  % ;  2, 9 1  % :  2, 85 % y i e l d ] .  

5a.  L a  m e t h y l  - 
5b. z b  i s o p r o p y l  - 
2, 2 c y c l o h e x y l  
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T h i s  new condensed mesomeric b e t a i n  r i n g  system i s  s u s c e p t i b l e  t o  r i n g  c l e a v a g e .  

as 2 and 5 can  be c o n v e r t e d  i n t o  % i n  b o i l i n g  e t h a n o l .  The r e a c t i o n  p roceeds  

most l i k e l y  r e v e r s i b l y  v i a  i n t e r m e d i a t e s 2  and 2, though  t h e  i s o l a t i o n  o f  these  

i n t e r m e d i a t e s  has  f a i l e d  s o  f a r .  

9 
w - 10 

F u r t h e r  s y n t h e t i c  e v i d e n c e  f o r  t h e  s t r u c t u r e  was t h a t  t h e  b e t a i n  r i n g  c o u l d  be 

opened w i t h  w a t e r  between t h e  b r i d g e h e a d  N and C7, y i e l d i n g  2 [I>, mp 1 8 0 ' ~ ;  

73 % y i e l d :   O OM SO-^^/ 2.33 s 3H. C3-CH3: 3.03 s 1.8H and 3.18 s 1.2H. N-CH ; 
3 

6.53 s 1H. C4-H; 8.06 s 0.6H and 8.18 s 0.4H. CHO: 10.7 and 13 .1  s 1H. NH ; 

V3280, 1670.  1640  c m - l :  z b .  rnp 1 7 5 ' ~ ;  85 % y i e l d ;  S / D M S O - ~ ~ /  1.10 d /7Hz/ 4.2H 

and 1.17 d /7Hz/ 1 : 8 ~ ,  CH/CH3/2: 2.32 s 3H. C3-CH3; 4.47 s p  /7Hz/ 0.7H and 4.10 

s p  /7Hz/ 0.3H. N-CH: 6.50 s 1H. C4-H; 7 .91  s 0.7H and 8.21 s 0.3H, CHO: 10.4 s 

0.7H. 9.7 s 0.3H and 13.0 s 1H. NH: V 3 2 8 0 ,  3240, 1690,  1630 cm-l; l&. rnp 1 9 0 ~ ~ ;  

8 1  % y i e l d :  S / O M S O - ~ ~ /  2.31 s 3H. C3-CH3: 4.05 m 1H. N-CH; 6.52 s l H ,  CcH: 

7.93 s 0.8H and 8.22 s 0.2H. CHO: m /60-130 Hz/ 10H. 10.4 s 0.8H, 9.8 s 0.2H 

and 13.0 s 1H. NH: 3 3 3 0 0 ,  3260, 1700,  1640  c m - l ;  L d ,  mp 2 2 0 ' ~ :  69 % y i e l d :  

 OMSO SO-^^/ 1.94 s 3H. CO-CH3; 2.32 s 3H, C3-CH3; 3.05 s 3H, N-CH3: 6.52 s l H ,  

C4-H ; 11.6 s 1H and  13.9 s 1H. NH : 9 2800-3300, 1690,  1630 cm-' 1. 
r ti 

R ? C = O  R?C=O RI R~ 

- - R'iipcH3 %a m e t h y l  H 

12b i s o p r o p y l  H 

I1 
0 0 12 c y c l o h e x y l  H 

J 
11 ?., 1Ad m e t h y l  m e t h y l  



The r e a c t i o n  o f  2 i s  comp le ted  a t  room t e m p e r a t u r e 1 2  i n  t h r e e  days ,  whereas 

abou t  seven days a r e  needed f o r  Lb and z .  Under t h e  same c o n d i t i o n s  5 i s  much 

more  s t a b l e  and a b o u t  one rnonrh i s  n e c e s s a r y  f o r  t h e  comp le te  c leavage13 .  In 

aqueous NaOH a t  room t e m p e r a t u r e  l.J i s  i m m e d i a t e l y  fo rmed,  i n d i c a t i n g  t h a t  a  

d e p r o t o n a t i a n  i s  t h e  r a t e  d e t e r m i n i n g  s t e p  o f  t h e  r i n g  o p e n i n g ,  so  t h e  c l e a v a g e  

p roceeds  p resumab ly  as  t h e  f i g u r e  shows. 
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