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STUDIES ON PYRIOAZINE COMPOUNDS. XIV' 
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A b s t r a c t  - Under s u i t a b l e  the rma l  o r  b a s i c  c o n d i t i o n s  

p y r i d a z i n y l h y d r a z o n e s  a r e  t rans fo rmed  t o  t h e  desmot rop ic  

pyridazinylpyrezolinones, t h e  s t r u c t u r e  o f  wh ich  was 

proven by a l k y l a t i o n  and e c y l a t i o n .  

2 I n  a  p r e v i o u s  work we d e s c r i b e d  c y c l i z a t i o n  o f  p y r i d a z i n y l h y d r a z o n e s  p repared  

f rom a l i p h a t i c  oxoas te rs .  F u r t h e r  s t u d i e s  have now shown t h a t  c y c l i z a t i o n  o f  

p y r i d a z i n y l h y d r a z o n e s  o f  t y p e  i3 o b t a i n e d  f rom d i a l k y l  a c e t y l e n e d i c a r b o x y l a t e s  

proceeded d i f f e r e n t l y ,  depending on t h e  r e a c t i o n  c o n d i t i o n s  ( t h e r m a l  o r  b e s i c ) .  

T h e o r e t i c a l l y ,  t h e  a l t e r n a t i v e  f o r m a t i o n  o f  the C-condensed 2, N-condensed 3 

and t h e  s u b s t i t u t e d  4 systems ( w i t h  the  p o s s i b l e  f o r m a t i o n  o f  t h e  c o r r e s p o n d i n g  

tau tomers  and seven-membered r i n g  i somers ,  too)  s h o u l d  be taken  i n t o  

c o n s i d e r a t i o n .  W i t h  the  knowledge o f  t h e  known c y c l i z a t i o n  o f  h e t e r o c y c l y l  

hydrazones4 t o  compounds o f  t y p e  3 o r  t h e  easy endo N - a c y l a t i o n s  o f  p y r i d -  

az iny lhyd razones5 ,  t h e  f o r m a t i o n  o f  2a,b and c o u l d  s u r p r i s i n g l y  be 

exc luded  on t h e  b a s i s  o f  s p e c t r a l  da ta .  



Chart 1 1 l a  R = C1 - 
N-N 'CH2c02~e - b  R = O  1 A N- 
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These da ta  revea led  . however, t he  appearance o f  desmotropes which have o n l y  

r a r e l y  been - e s p e c i a l l y  cases i n v o l v i n g  C=C + C=N tautomerism. 

The k i n e t i c a l l y  c o n t r o l l e d  the rma l  c y c l i z a t i o n 7  o f  r e s u l t e d  i n  & 

OH-tautomer (mp 157-15q0c i n  35-50 Sb y i e l d )  - however, t he  the rmod inamica l l y  

c o n t r o l l e d  r e a c t i o n  under b a s i c  c o n d i t i o n s a  l e d  t o  t he  NH-tautomer 

(mp 188-189• ‹~  i n  90-95 % y i e l d ) .  

Chart  2 
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I n  accordance w i t h  our  former i nves t i ga t i ons9 ,  no CH-tautomer f& was found e i t h e r  

i n  s o l i d  phase o r  i n  OMSO-d6 so lu t i on .  

S t ruc tu res  and &were  confirmed by elemental ana lys is ,  as w e l l  as UV,IR and 

'H-NMR measurements. Primary evidence f o r  s t ruc ture  % was a f fo rded  by  the 

IR-bands ( i n  K B ~ )  : ]IOH 2700-3200 (broad and d i f fuse)  and YCZO (es ter )  1745 

cm-' end by the 'H-NMR spectrum ( i n  DMSO-d6) i n  which the c h a r a c t e r i s t i c  s i n g l e t  

o f  the heteroaromatic p y r a z o l y l  p ro ton  ( i n  pos i t i on  4) appeared a t  6.21 ppm, the 

p o s i t i o n  o f  the s i g n a l  due t o  the - OH i s  rr, 9  ppm (broad). The IR-spectrum of & 
showed the c h a r a c t e r i s t i c  bands o f  a  NH-tautomer ( i n  KEW) : VNH 3280 cm-I 

(very  st rong).  VCZ0 1 1 (es te r )  1735 cm- and 3C.0 (carbonyl)  1720 cm". The H-NMR 

spectrum ahowed a  v i n y l  s i g n a l  (o f  the py razo l y l  c4-proton) appearing as a  

s i n g l e t  a t  5.03 ppm ( i n  DMSO-d6), the p o s i t i o n  of the s i g n a l  due t o  the -NkJ i s  

tu 3-4 ppm (broad). The chemical s h i f t  of the p y r i d a z i n y l  H-4 i s  ' a l so  

c h a r a c t e r i s t i c  o f  the desmotropes: 8.05 ppm for  48 ( t he  p y r a z o l y l  N-2 i s  an 

amine n i t r o g e n  and can be protonated) and 8.8 ppm f o r  4b ( the  p y r a z o l y l  N-2 i s  

1 an amide n i t rogen  and can not be protonated).  F i n a l l y ,  the H-NMR spectrum o f  

the mix ture  (& + 2) i n  t r i f l u o r o a c e t i c  a c i d  proved the desmotropic s t ruc tures .  

When heated over i t s  me l t i ng  p o i n t  9 was converted i n t o  the more s tab le  

NH-tautomer 3. Th is  process could no t  be observed i n  DMSO s o l u t i o n  a t  130'~. 

Fur ther  i n t e r e s t i n g  r e s u l t s  have been provided by a l k y l a t i o n  and acy la t i on  of 

bo th  desmotropes (2 and 4b) - by  the a i d  o f  diazomethane, methyl  s u l f a t e  and 

methyl  i od ide ,  respec t i ve l y  - and on the o ther  hand, by  d i e t h y l  pyrocarbonate. 

a c e t y l  c h l o r i d e  and a c e t i c  anhydride, respectively10 - because of the ambident 

character  o f  the molecule 4. The a l k y l a t i o n s  led t o  the N- and 0-methylated 

d e r i v a t i v e s  (&ll and d2), w i t h  diazomethane predominantly t o  ( t he  r a t i o  

of t o  & was about 5  t o  l), w h i l e  i n  a  (5 : l )  r a t i o  f o r  % w i t h  o ther  

a l k y l e t i n g  agents. The acy la t i ons  exc lus i ve l y  resu l ted  i n  the 0-acylated 

14 
d e r i v a t i v e s  &&I3 i n  good y i e l d s  . 



Chart 3 

Me 
R '  

R'= 6-chloro-3-pyr ideziny l  - b Z = COMe 

Another p o s s i b i l i t y  f o r  the synthesis of  4 could have been the a l k y l a t i o n  of  

3(5) -methoxycarbonyl-5(3)-pyrazolinone w i t h  3.6-dichl~ropyridazine~~. I n  a 

s t r i k i n g  c o n t r a s t ,  the reac t i on  l e d  on l y  t o  the isomer ic  2 -a lky la ted  

pyrazol inone L16. This can be expla ined by the e f f e c t  of the methoxycarbonyl 

group i n  the alpha p o s i t i o n  which can s t a b i l i z e  the anion "A". The compound Z 
could be converted i n t o  the 0-methyl d e r i v a t i v e  2' and i n t o  the 0-acyl  

de r i va t i ve  2'. resbect ive ly .  

Chart 4 

ti 

"A" - 

I t  is i n t e r e s t i n g  t o  note t h a t  i n  the case o f  the 3-methylpyrazol inone 

de r i va t i ve  of  4 no d i f f e rence  e x i s t e d  i n  the tautomeric forms obtained 

under basic o r  thermal  reac t i on  cond i t i ons ,  i.e. the e l k y l a t i o n  o f  

3-methyl-5-pyrazolinone by 3.6-d ichloropyr idazine l e d  t o  1 -a l ky le ted  

pyrazolinone. 
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11. z: mp 2 0 2 - 2 0 4 ~ ~ .  Y 1740 cm-I (es te r  c=o), 1680 cm-l (c=o); d 3.5 ( N - ~ e , s ) ,  

6.15 (4-CH. pyrazole .s) . 
12. 3: mp 138-139'~; V 1740 cm-' (C=O e s t e r ) ;  d 4.05 ( 0 - ~ e , s ) ,  and 6.53 

13 (4-CH, pyrazole ,s) and d 90.6 i n  C -NMR (C4-pyrazole) . 
13. &: mp 96-97•‹~;  V 1740 (C=O es te r ) .  1770 cm-I (R-0-C=O) ; d 1.37 (CH3-ester st), 

4.37 (cH2-ester ,q) and 6.98 (4-CH, pyrazole ,s) i n  OMSO-d6. 

6b: mp 136-137•‹~; 9 1790 (R-0-C=O) ; 1745 cm-l (C=O es te r ) ;  d 2.40 - 
( ~ H ~ - a c a t y l . s ) .  3.92 (cH3-met0xy.s) and 6.96 (4-CH, pyrazo1e.s) i n  

OMSO-d6. 

14. Analogously, ths same r e s u l t s  were obtained i n  the react ion of 2: NH-tautomer 

mp 2 0 8 - 2 1 0 ~ ~ .  OH- tautomer mp 168-17l0c, 0-Me der iv .  mp 77-78'~. N-Me deriv. 

mp 2 0 3 - 2 0 5 ~ ~ .  0-C02Et der iv .  mp 117-118•‹~. 

15. The a l k y l a t i o n  was ca r r ied  out i n  OMSO/NaH system a t  60•‹C f o r  10 h. 

16. Z: mp 1 5 8 - 1 6 0 ~ ~ .  (30 %) ; V 3310 cm-' (NH) , 1725 cm-' (es ter  + C=O) ; d 6.73 

(4-CH, pyrazole ,s) . 
17. 8: mp 1 0 9 - l l l o c  (64 %); V 1740 cm-' (C=O es te r ) ;  d 6.73 (4-CH. pyrazole,s) 

and 4.10  OM^) . 
18. 9: mp 113-114'~ (78 %); V 1790 cm-' (R-0-c=o), 1745 cm-' (es te r ) ;  6.93 

(4-CH, pyrazole ,s) . 
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