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ABSTMCT - The s y n t h e s e s a n d r e a c t i o n s o f  3-hydroxypyrazolo[1,2-b] 

1,2,3-triazin1um-I-olates ( 2 , b I  a r e r e p o r t e d .  The s t r u c -  

t u r e  of 2 h a s b e e n c o n f i r m e d  by X-ray c r y s t a l l o g r a p h y .  

The n o n a l t e r n a n t  hydrocarbon  1 is t h e  i aocon juga t e  ana logue  of  a new c l a s s  of  b i -  

c y c l i c  mesolonlc  compounds. The ~ n t r o d u c t i o n  o f  he te roa toms i n  t h e  d e p i c t e d  s e n s e  

l e a d s  t o  t h e  n o v e l  system 2 which does  n o t  seem t o  have  been d e s c r i b e d  u n t i l  now. 

We became i n t e r e s t e d  i n  compounds of t h i s  c l a s s  f l r s t l y ,  because  s imp le  MO c a l c u -  

l a t i o n s  (HMO,--Technique) p r edxc t ed  unusua l  bond o r d e r s  (bond l e n g t h s )  f o r  t h e s e  

mo lecu l e s  (vide i n f r a l  and  s econd ly ,  becausethoserepresentatives of  2 w l t h  Z=NH 

c o u l d i n p r i n c i p l e  e x i s t  ( and /o r  r e a c t )  e l t h e r a s  t au tomer i c  b r i d g e d  azometh ine  i m i -  

nes ( ( I )  o r  - a s d e p x c t e d r n  ( 2 )  - a s  m e r o m e r ~ c  1,4- (=I  and1 ,3 - (%)  d i p o l e s .  



For t h e  p resen t  our  e f f o r t s  have been d i r e c t e d  on t h e  p r e p a r a t i o n  of compounds of 
2  type 2 wlth W = -C and X = Y = 0 .  Although t h e  s t a r t i n g  m a t e r i a l s  (&', & ) had been 

m e n t i o n e d i n l i t e r a t u r e  we were f o r c e d t o  i n v e s t i g a t e  t h e  preparation of t h e s e  com- 

pounds i n  d e t a i l .  1-Aminopyrazole (&I can be obta lned by e l e c t r o p h i l i c  amination 

of pyrazole  wi th  a s l i g h t  excess  of  hydroxylamine-0-sulfonlc a c i d  i n  5 0 %  aqueous 

potassium hydroxide (15h RT; 4 2 % y l e l d ,  c o l o r l e s s  o i l ,  bp 85 - 8 7 O ~ / 3 0  Torr .  - I R  

(Fi lm):  3115,3130 (CH);3190,3315 (NH2). - IH-NMR(CDC~ ) .  . 6 -  - 5.55 ( b s ,  NH2), 6.05- 

6.14 (m, H-4), 7.38 ppm (m, H-3, H - 5 ) ) ,  whereas 3 hasbeenpreparedfromh-chloro-  

pyrazole and H NOS0 H i n  I N  sodium hydroxide (25-40•‹c; 71-79 % y i e l d ,  c o l o r l e s s  need- 
2  3  

l e s ,  mp67-68O~ (e the r /pen tane ) .  - IR(KBr): 3110, 3135 (CHI; 3170, 3285, 3310 cm-I 
1 

(NH2). - H-NMR(CDC1 ) : 6 = 5 . 3 5  (bs,NH2),  7.27 (s,H-31, 7.38 ppm ( s , H - 5 ) ) . I n  s t r i c t  
3 

analogy t o  t h e  synthesis of malonylheterocycles3  both  & and r e a c t  wi th  chloro-  

carbonylphenylketene t o  g ive  (43 N y i e l d ,  c o l o r l e s s  need les4 ,  mp 2 1 3 ~ ~  (ace to -  
1 

nitri1eoracetonltrile/water). - I R ( K B ~ ) :  1626, 2300-3100, 3121, 3140 cm- . - 'H- 

NMR(DMS0-d6):d=7.05 ( t , H - 6 ,  J=3.1  He) ,  7.13-7.45 (m, 5H, ar -H) ,  8.45 ( d , ~ - 5 , H - 7 ,  

.T= 3.1 H Z ) ,  11.25 ppm ( s ,  OH). - 1 3 ~ - ~ ~ ( ~ ~ ~ ~ - d 6 ) :  6 =  85.14 (C-21, 106.71 (C-6) ,  

118.28, 123.22 (C-5, C-71, 125.36 (C-4 ' ) ,  127.15 (C-3 ' ,  C - 5 ' ) ,  130.95 (C-Z', C-6'1,  

133.07 - 1  , 1 1 . 8  - 1  161.86 ppm (C-3) ) and ( 3 1  % y l e l d ,  c o l o r l e s s 4  c rys -  

t a l s ,  mp 2 0 8 - 2 0 8 . 5 ~ ~  ( a c e t o n i t r i l e ) .  - IR(KBr): 1641, 2300-3300, 3155 em-'. - 'H- 

NMR(DMS0-d I . & =  7.04-7.59 (m, 5H, ar -H) ,  8.71,  8.82 ( d , d ,  J=1.8 Hz, H-5, H - 7 ) ,  11.44 
6  ' 

5  ppm ( s ,  OH). - UV(CH C N ) : X ( l o g s )  = 204.5 (4 .44) ,  244.5 (4 .12) ,  327 nm (4 .15) )  . 
3  

These d a t a  l n d l c a t e  t h a t  t h e r e  a r e  no d e t e c t a b l e  equilibria between v a r l o u s  t au -  

tomers. Expectedly 2 i s  more s u s c e p t i b l e  t o  h y d r o l y s i s  than *. On warmlng i n  

a c e t o n i t r i l e  / water ( 50•‹c, 10 min ) 2 g i v e s  a k e t o  a c i d  (2; 100 % y i e l d ,  co lo r -  

l e s s  n e e d l e s ,  mp 133-134.5•‹~ ( a c e t o n i t r i l e ) )  wh lchonhea t ing  t o  t h e  mp looses  CO 2  
to give 3 (99 % y i e l d ,  c o l o r l e s s  n e e d l e s ,  mp 113-114•‹~ (methanol /water) )  . It i s  i n -  
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teresting to note that 3 adds tetrachloro-0-beneoqu~none under mild conditions 
(acetonitrile, 40-50•‹cI 1h) forming 2 (97 %yield, colorless needles, mp 201.5~~ 
(methylene chloride/ ether). - IR (KBr) : 1426 ( ~ - 0 ) ~ ~  1790, 3112, 3120, 3368 cm'l 

( N H ) ) .  The mechanism of this reaction is unknown, but there is no ~ndication that 

a ketene tautomer of a is involved. It may be remarked that other five-' and six- 

membered8 mesoionic heterocycles show a simllar behavior against o-quinonoid com- 

pounds (0-qulnones, o-benzoquinone-d~imines) 9. 

Simple MO calculations on 2 and & revealaremarkably low bond order between C-1 
and N-7a (numbering as in Z) lo. Therefore it IS to be expected that this bond is un- 

usually long. A structure determination of ?,I1 which shows two independent molecules 

(Fig.1) in the unit cell confirms this result. The ~4-0413 bond length is compa- 

rable with values found for emides14 and other mesoionic compounds15 but not with 

those reported for mesoionlc pyrimidinium- and oxaziniumolates16. The b~cycllc me- 

soionic system 2 isnearlyplanar; a maximum deviation fromthebest plane amounts 
to 0.07 (0.08 A ) .  The phenyl ring is twlsted off from the mesoionic ring by an 

angleofabout 50•‹, posslbly because there is an interaction between 0-4, 0-6, and 
"-51, H-55I3. Simllar values have been observed in 4-phenyl-pyr~midinium- and ox- 

16 aziniumolates . 
1.389 

FIG.; Geometrical Data of 7a (X-ray; bond lengths in A). 
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