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Abs t rac t  - Dlarylpyr idazinones  could be obtained, i n  a two-step procedure ,  - 
from chalcones  and d~azomethane.  The second s t ep  m v o l v e s  t h e  rearrangement 

of a benzoy lpyrazo lme  and proceeds with low yields. The s t r u c t u r e s  have 

been e s t a b l i s h e d  by mass and ion-kinet lc  energv spectrometry .  

1 
Recently t h e  r e s u l t s  desp ic ted  i n  Scheme 1 were described by some of u s  (C.B.R., P.N.V.R.) . 
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Both t h e  a'- 2 and t h e  a i -pyrazol ine  s, on pyrolysis y i e l d  t h e  3(5)-benzayl-4-phenylpyrazole 

2 and dypnone. However, w h e n 2  o r  2 was re f luxed  i n  benzene or dioxan an isomer of t h e  pyrazo le  
1 

was obtained f o r  whlch t h e  s t r u c t u r e  2 w a s  proposed . The r a t h e r  unusual  s t r u c t u r e  o f % ,  a non- 

aromat ic  pyrazo len ine ,  and t h e  f a c t  t h a t  i n  general p ro to t rop ic  tautorners d i s p l a y  = d e n t i c a l  spec- 

t r a  i n  s o l u t i o n 2  whereas 2 and 5s afford d i f f e r e n t  nmr s p e c t r a  i n  DMSO-d6, prompted us  t o  relcves- 

t l g a t e  the  s t r u c t u r e  of t h e  "abnormal" pyrazole  2. 



A f t e r  s eve ra l  unsuccesful  a t t emp t s  t o  o b t a i n  monocrystals  s u i t a b l e  f o r  a X-ray d e t e r m i n a t ~ o n ,  i t  
1 

was decided t o  use mass spect rometry  t o  l d e n t l f y  the  s t r u c t u r e  of 5& s i n c e  nmr (bo th  ti and I3c) 
does  not glve much mformat ion  due t o  the  presence  of two d i f f e r e n t  phenyl r i n g s .  Some acy l azo l e s  

3 dimerlse,  by add i t i on  of the  NH o f  one molecule t o  the  carbonyl  group of ano the r  . To exclude a 

dimer the molecular weight of t h e  "anormal" Isomer was determined us ing  a chemical i o n i s a t i o n  

source: ions  [MH] '  a t  249 and [M+NH 1' a t  266 were observed,  i n  agreement w i th  the  monomeric formu- 
4 

l a  CI6 H I 2 N 2 0  f o r  2. 

The mass s p e c t r a  and the i on -k lne t i c  energy s p e c t r a  (CID-MIKE1 of both  isomers were recorded 

(Figure  11. 

Fig. 1. a )  Mass spectrum of 2; b )  Mass spectrum of 2; c) CID-MIKE spectrum of the  m/z 248 ion of 

4.9; d l  CID-MIKE s p e c t r m  of the  m/z 248 ion  o f > .  - 
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The "normal" pyrazole 4.3 behaves as expected : the ions m/z 105 (benzoyl cation) and m/z 77 (phe- - 
nyl cation) are intense in the mass spectrum (Fig la). The "abnormal" compound does not show 

the ions but instead loses H' and subsequently PhCN ( [N-H-P~cN]+, m/z 144, Fig Ib). The loss of 

PhCN 1s inconsistent w t h  the structure 2 and the absence of a benzagl cation rules out the 
isomeric pyrazole structure 6a P(5)-phenyl-4-benzoylpyrazole, whose origin from 2 or 2 would .!- 
have been difficult to explain]. 

Searching for a compound CI6Hl2N2O compatible with the mass spectral data it was found m the 

Chemical Abstracts the 3,5-diphenyl-4-pyr~dazinone 2 (Scheme 2) thrice described in the literatu- 
re. 

78 
w 

i, CHZN2, Izzo's and Breslow's ~yntheses~'~ 
6 

li. NH2NH2, Abdulla's synthesis 

The properties descr~bed for compound 2 (melting point, ir, 'H nmr, uv ,  analysis, and molecular 

peak in me.) coincide with those of compound 2. Moreover, a genuine sample of 2 was compared (ir, 
1 KBr dzsk; ms, CID-MIKE) with a sample of 2 and both proved to be identical. A 3,5-diphenyl- 

4-pyridazinone structure accounts for the fragmentation pattern (Scheme 3) obtained from the CID- 

MIKE spectra of the principal 10"s of the "abnormal" compound. 



8 
A survey of the authoritat~ve van der Plas r e n e w  shows na comparable example of rlng transforrna- 

tion. S m c e  it is known that both isomers of pyrazolmes, A' and A* , equilibrate thermally (even 
9 ~f the A'-isomer is generally the most stable ) ,  the rearrangement can start from or from 2. 

The enact mechanism 11s st111 unknown, but formally it corresponds to an isomerization followed by 

an oxidation, as the one represented in Scheme 4 starting from the A'-pyrazoline. 

Pw - 
N-N H H H N -N H 

3a - 
In order to ver i  fy the generality of the rearrangement, subst~tuted chalcones z-2 have been 
converted Into the corresponding A'-pyrazolmes, 2b-2, which in turn rearrange under reflux into - 
the 3,5-diaryl-4-pyr1dazinones 7b-7d. The carbon-13 chernlcal shifts are gathered in Figure 3 .  - - 
Since the compounds have a low solubility in DMSO-dB, some quaternary carbons have not been 

observed even after 160,000 scans. 

," - 
Fig. 3. 13c nmr chemical shifts in DMSO-d6; * ~ o t  observed 
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EXPERIMENTAL SECTION 

13c nmr s p e c t r a  were recorded on a Bruker WP60 working a t  15.08 MHz and on a Bruker WP80SY workmg 

a t  20 MHz. Mass s p e c t r a  were ob ta ined  from a Varlan Mat 311A working a t  70 eV, 1 mA,  and 3 kV. 

General procedure f o r  t h e  p r e p a r a t i o n  o f  pyr ldazinones .  

Method I: A s o l u t i o n  of chalcone ( 5 . 5  g )  In ether/chloroform (100 ml)  was t r e a t e d  wi th  diazometha- 

ne i n  e t h e r  and t h e  r e a c t i o n  mixture  kept  a t  0  C. The progress o f  t h e  r e a c t i o n  w a s  followed by 

t . 1 . c .  On completion of t h e  r e a c t i o n ,  the s o l v e n t  was removed and t h e  r e s idue  (6 .65 g )  was dzsol-  

ved i n  chloroform. 2 remamed as an i n s o l u b l e  s o l i d  (0.165 g )  and w a s  s epa ra ted  by f i l t r a t i o n ,  

and c r y s t a l l i s e d  from ho t  e thano l .  Yield  = 3%. Even when the  a d d i t i o n  r e a c t i o n  was carrled o u t  a t  

room temperature ,  t h e r e  was no change i n  t h e  y ie ld .  

Method 11:  A,-or ~ 2 - p y r a z o l i n e  (2 o r  3 )  (0 .5  g )  w a s  ref luxed i n  t h e  s o l v e n t  (10  m l )  f o r  1 2  h. On 

the  s o l ~ d  t h a t  sepa ra ted  o u t  was filtered off.  La (0.06 g )  appeared as c o l o u r l e s s  

c r y s t a l s  from ho t  e thano l .  Yield  = 12%. 

TABLE 1. Melt ing p o i n t s ,  y i e l d s ,  i r  (KBr p e l l e t s ) ,  and ms da ta .  

Y ie ld  Yield from ? Yield from 3 
Compound Mp(DC) (Method I )  (Method 11)  Method I f )  

Compound ir M+. /M-H it [M-H-ArCN jt 

TABLE 2. Mass s p e c t r a l  d a t a  f o r  compounds 4&, a n d 2  (abundancies relative t o  t h e  base peak) 

Compound m/z: 249 248 247 219 171 145 144 124 118 117 116 105  104 102 90 89 77 
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