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Abstract - Conversion of 4-diazo-1-phenyl-5,6-dioxo-1,4,5,6- 

tetrahydropyridazine into "pyrazolo-lactone", from which 

different 5-hydroxy-1-phenyl-pyrazoles can be formed in the 

solid state, is described. 

Several examples of ring contraction of substituted pyridazinones into 

2-6 
pyrazole derivatives either under basic or acidic conditions have been reported . 

7 on the other hand, since the Siiss-s first report , a number of heterocyclic 

carboxylic acids and their derivatives has been prepared from heterocyclic 

9 a-diazo ketones8 either by thermal or photochemical Wolff rearrangement . i n  this 

manner, 4-diazo-l-phenyl-5,6-di0~0-1,4,5,6-tetrahdr0pyridazine has been converted 

thermally into ethyl 5-hydroxy-1-phenyl-pyrazole-4-carboxylate and photochemically 

10 into the corresponding methyl ester . 
In continuation of our studies in the series of heterocyclic o-diazo 

ketones1'-l4 we wish to report a transformation of 4-diazo-1-phenyl-5,6-dioxo- 

-1,4,5,6-tetrahydropyridazine in the solid state at room temperature. In this 

transformation an intermediate was isolated and characterized and further 

converted into 5-hydroxy-1-phenyl-pyrazole derivatives. 

When an analytically pure sample of 4-diazo-I-phenyl-5,6-dioxo-1,4,5,6- 

-tetrahydropyridazine (&)15, precipitated from a chloroform solution by addition 

of petroleum ether, was left at room temperature in a dark place for approximately 

10 days under stricktly anhydrous conditions, it was quantitatively transformed 

into a new compound with mp. 99-loo0 ( (nmr (CDC13) r = 2,3-2.7 (m,C6H5), 2.5 (s,H3), 



which exh ib i t ed  no d iazo ,  NH o r  OH band i n  i t s  i r  spectrum. The e lementa l  a n a l y s i s ,  

t h e  molecular weight,  determined by vapor p r e s s u r e  osmometer i n  C H Z C 1 2  s o l u t i o n  

+ (Knauer Dampfdruck Osmometer),and mass spectrum (M = 186 and t h e  absence of 

metas table  peaks corresponding t o  any type  of a dimer) t o g e t h e r  wi th  t h e  nmr 

spectrum, which shows o n l y  one heteroaromat ic  proton,  suggest  t h a t  t h e  compound 

is a monomer CloH6N202. 

Scheme 

Among s e v e r a l  s t r u c t u r e s ,  two of them, e i t h e r  t h e  ke tene  ( 2 )  o r  t h e  

l ac tone  ( t ) ,  a r e  t h e  most p l a u s i b l e .  However, t h e  absence of t h e  ketene  absorp t ion  

band a t  -2100 cm-I and t h e  presence o f  a new carbonyl  band a t  1760 cm-I i n  ir 
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spectrum a r e  i n  agreement o n l y  wi th  t h e  l a c t o n e  ( $ ) ,  which could he r ep resen ted  

by a number of resonance s t r u c t u r e s ,  (&-e). These could  e x p l a i n  t h e  r e l a t i v e  low 

carbonyl  absorp t ion  band i n  i r  spectrum and t h e  r e l a t i v e  s t a b i l i t y  of t h i s  

compound i n  comparison t o  t h e  corresponding henzpropiolac tone o r  2- th in-  

17 
benzpropiolac tone . 

The l a c t o n e  (2)  is ext remely  r e a c t i v e .  When t h e  r e a c t i o n s  were followed 

by nmr technique,  it was conver ted  i n  t h e  presence  of equimolar amount of water 

o r  e thano l  q u a n t i t a t i v e l y  i n t o  t h e  a c i d  2a (mp. 92O, nmr (CDC13)  r = 2,3-2.7 

(m,  C 6 H 5 ) ,  2 ,15 ( s ,  H 3 ) ,  5.6 (broad s ,  O H )  ; t h e  compound is i n  every  r e s p e c t  

i d e n t i c a l  wi th  t h e  a u t h e n t i c  sample prepared by t h e  known method1'), o r  e t h y l  

e s t e r  (2b) (mp. l l a O ,  nmr (CDC13)  r = 2,O-2.6 (m,  C 6 H 5 ) ,  2,15 ( s ,  H 3 ) ,  8 ,55 ( t ,  

CH2CE3) ,  5.55 ( q ,  CE2CH3) ,  JCH CH = 7'0 Hz); t h e  compound i s  i d e n t i c a l  wi th  t h e  
2 3 

a u t h e n t i c  sample prepared according t o  l i t . 1 9 ) ,  r e s p e c t i v e l y ,  i n  l e s s  than t h r e e  

minutes a t  room temperature .  

When t h e  s t r i c k t l y  anhydrous c o n d i t i o n s  were no t  observed dur ing  t h e  

t r ans fo rmat ion  of t h e  d i a z o  compound , i n t o  t h e  l a c t o n e  , a number of o t h e r  

products  was a l s o  i s o l a t e d .  For example, when a sample of t h e  d i a z o  compound I&) 

was exposed dur ing  t h e  14 days  pe r iod  every  day o n l y  s e v e r a l  seconds t o  t h e  labo- 

r a t o r y  atmosphere (60-80 % r e l . h u m i d i t y ) ,  i n  o r d e r  t o  t ake  samples f o r  ir s p e c t r a ,  

t h e  products  (:a) ( 3 % ) ,  (2)  ( 2 % )  and (2 )  ( 3 % )  b e s i d e s  t h e  l l c t o n e  (2 )  were formed. 

(Scheme). The format ion of t h e s e  compounds can be expla ined i n  t h e  fo l lowing way. 

The l a c t o n e  (2)  was p a r t i a l l y  conver ted  i n  t h e  presence  of water i n t o  t h e  a c i d  

( z a ) ,  which slowly decarboxyla ted  a t  room temperature  a f f o r d i n g  t h e  canpound (2)  
0 

(mp. 116 ; t h e  compound is i n  eve ry  r e s p e c t  i d e n t i c a l  wi th  t h e  a u t h e n t i c  specimen 

19 prepared by t h e  known method ) .  To t h i s  t h e  coupl ing of t h e  s t a r t i n g  d i a z o  

0 
compound ( & )  took p lace  a f f o r d i n g  t h e  azo compound ((mp. 260-262 analyzing 

+ 
f o r  C19H14N603, m s  M = 374, nmr (DMSO-d6) r = 1.65 ( s ,  H i ) ,  1.81 ( s ,  H 3 ) ,  2.1 

(m) and 2.5 ( m )  (1-C6H5), 2,5 (broad s) 1 'C6H5))  which was shown t o  be i d e n t i c a l  

wi th  t h e  compound prepared independent ly  from t h e  compounds ( & I  and ( 2 )  i n  

e thano l  s o l u t i o n  i n  83% y i e l d .  On t h e  o t h e r  hand, when t h e  d i a z o  compound ( 1  was 

l e f t  open t o  t h e  l a b o r a t o r y  atmosphere b e s i d e s  t h e  compound ( )  on ly  compound (2 )  
(58) was formed a f t e r  4 0  days  a t  room temperature .  
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