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Under the influence of phosphorus  oxyehlor ide ,  1 - acy lpy razo l ine s  condense to give 3 - p y r a -  
zo l iny lpyrazoles ;  c leavage  of the pyrazol ine  molecu le  occu r s  a t  the C 3 - N  2 bond. 

Under  the influence of phosphorus  oxychloride,  1 - ace ty l -3 , 5 , 5 - t r ime thy lpy razo l i ne  condenses  to give 
3-  (3 ,5 , 5 - t r i m e t h y l - l - p y r a z o l i n y l ) - 5 - m e t h y l p y r a z o l e  (Ia) with spli t t ing out of a mes i ty l  oxide molecule  [1]. 
The cou r se  of this condensat ion has not been a sce r t a ined ,  and the re  a r e  no data regard ing  the poss ib i l i ty  
of the o c c u r r e n c e  of this r e ac t i on  in the case  of its homologs.  

Our expe r imen t s  showed that  va r ious  o ther  1 - acy lpy razo l ine s  a r e  comple te ly  res in i f ied  under the 
desc r ibed  conditions [1] (no reac t ion  products  could be detected chromatographica l ly ) .  However,  under 
m i l d e r  condit ions,  the ac t ion  of POC13 on 1 - ace ty l -3 ,4 -d ime thy lpy razo l i ne  gives  IIb, which has the hydro-  
ca rbon  res idue  of the s ta r t ing  pyrazo l ine  molecule  as a subst i tuent  in the 1-posi t ion.  

When pyrazo le  IIb is heated (180~ fo r  a long t ime  in vacuo this subst i tuent  is e l iminated a s  methyl  
i sopropenyl  ketone [identified by  g a s - l i q u i d  ch roma tog raphy  (GLC)] with the fo rma t ion  of Nl-unsubst i tu ted 
ib - an  analog of Ia. 

N ~ N /  N . N /  

I 1 It 
COCH 3 CH2CH(CHa)COCH a 

l ib ib 

The condensat ion of o ther  a l k y l - l - a c e t y l p y r a z o l i n e s  a lso  leads to pyrazo l iny lpyrazo les  II (see Table  
1). The m o l e c u l a r  weights  of these  compounds de te rmined  by m a s s  s p e c t r o m e t r y  co r r e spond  to the ca l -  
cula ted  va lues .  The UV s p e c t r a  a r e  s i m i l a r  to the spec t rum of Ia, and, accord ing  to the IR spec t ra ,  II con-  
ta in  a ca rbonyl  group  (1705-1720 cm -1) but do not have an NH group. The PMR spec t r a  in all  ca ses  con-  
ta in  s ignals  of the protons  of the s ta r t ing  pyrazo l ine  ring and 4 -H (5.8-6.0 ppm) and 5-CH 3 (2.4-2.5 ppm) 
s ignals  of pyrazo le ,  but supe r impos i t i on  of the s ignals  occu r s  in the al iphat ic  port ion of the spec t r a .  

Condensat ion of 1 - a c e t y l - 3 - m e t h y l - 5 - p h e n y l p y r a z o l i n e  gives pyrazo l iny lpyrazo le  IIc along with a 
sma l l  amount  of n i t rogen-unsubs t i tu ted  Ic. When IIc was ref luxed in xylene in the p re sence  of catalyt ic  
amounts  of acid,  Ic and benza lace tone  were  isolated.  

The decompos i t ion  of IIb,c,  makes  it poss ib le  to a s s u m e  that  subs tances  of the II type a r e  i n t e r m e -  
dia tes  in the fo rma t ion  of py razo l iny lpyrazo le s  I, i .e. ,  the initial d is in tegra t ion  of the molecule  of s ta r t ing  
pyrazo l ine  p roceeds  a t  the C 3 - N  2 bond. In this case  p r i o r  i somer i za t ion  with shifting of the double bond 
to the 3 ,4-  o r  1 ,5 -pos i t ion  does not occur;  this  is conf i rmed  by examples  with gem-subs t i t u t ed  1 - a c e t y l -  
3 , 5 , 5 - t r i m e t h y l -  and 1 - a c e t y l - 4 , 4 - d i m e t h y l - 5 - i s o p r o p y l p y r a z o l i n e s .  

The loss  of a subst i tuent  a t tached to N l, i .e. ,  c leavage of the C s - N  1 bond of the s ta r t ing  pyrazol ine ,  
is apparen t ly  r e a l i z e d  via  the m e c h a n i s m  of c leavage  of f l -aminoketones  [2], inasmuch as  this sor t  of 
c leavage  is not o b s e r v e d  in the case  of IId,e, which do not have a labile  fi proton,  while, on the o ther  hand, 
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when e l ec t ron -donor  alkyl  groups  a r e  in the 5-pos i t ion  of the s ta r ing  pyrazol ine  r ing (for example ,  in 1-  
a c e t y l - 3 , 5 , 5 - t r i m e t h y l -  and 1 -ace ty l -3 ,5 -d ime thy lpy razo l ine s ) ,  II cannot be isolated he re  even when the r e -  
act ion is c a r r i e d  out in dilute solution at  r oom t e m p e r a t u r e .  

NI-Unsubst i tu ted  I (see Table  1) a r e  analogs  of the known Ia with r e s p e c t  to a l l  of t he i r  chemica l  
p rope r t i e s ,  ch roma tog raph ic  mobi l i t ies ,  and s p e c t r a l  c h a r a c t e r i s t i c s .  In con t ra s t  to II, which do not have 
NH groups ,  the IR s p e c t r a  of I contain absorp t ion  at 3100-3250 c m  -l ,  while the PMR spec t r a  contain a s ig -  
nal at  9.7-10 ppm (and the al iphat ic  por t ion  of the spec t rum is sa t i s fac to r i ly  in terpreted) .  Like the spec -  
t r u m  of Ia, the m a s s  s p e c t r u m  of Ib contains peaks  typica l  for  the pyr idaz in inm ion ( m / e  95, 96), an in- 
t e n s e  m o l e c u l a r  ion peak (178), and peaks  that  c h a r a c t e r i z e  d is in tegra t ion  of the pyrazol ine  ring with m / e  
1 6 3 , 1 3 7 , 1 0 9 ,  and 108. 

Inasmuch  as the ~ pro tons  of the acyl  g r o u p p a r t i c i p a t e  in this condensat ion [1], 1 -p rop iony l -4 ,4 -d i -  
m e t h y l - 5 - i s o p r o p y l p y r a z o l i n e  was a lso  introduced into the reac t ion .  As one should have expected,  the r e -  
act ion p roceeds  with a g r e a t  deal  of res in i f i ca t ion  and the product  is obtained in low yield; the 1 - (1 -oxo-  
2 , 2 , 4 - t r i m e t h y l - 3 - p e n t y t ) - 3 -  ( 4 , 4 - d i m e t h y I - 5 - i s o p r o p y l - t - p y r a z o l i n y i ) - 4 - m e t h y l - 5 - e t h y l p y r a z o l e  (lid) ob- 
ta ined is s i m i l a r  in a l l  of its p r o p e r t i e s  to the o ther  II obtained f rom 1 -ace ty lpy razo l ines .  

EXPERIMENTAL 

The PMR spectra of CCI 4 solutions were recorded with a Varian T-60 spectrometer with hexamethyl- 
disiloxane as the internal standard. The IR spectra of mineral oil and hexachlorobutadiene suspensions 
were recorded with IKS-22 and UR-20 spectrometers. The UV spectra of ethanol solutions were recorded 
with a Cary spectrophotometer. The mass spectra were recorded with an MKh-1303 spectrometer with 
introduction of the sample into the ion source. Thin-layer chromatography was carried out on aluminum 
oxide in benzene-methanol (10 : I) with development in UV light; the compounds were chromatographed 
with a column (20 cm by 1.5 cm) filled with AI203 with elution by benzene. 

Genera l  Method of Condensation.  A mix tu re  of 0.05 mole  of 1 - ac ry lpy razo l i ne  and 0.1 mole  of POCI~ 
in 100 ml  of absolute  e ther  was ref luxed for  10-15 h, a f t e r  which it was decomposed  with ice, and the im- 
pur i t i e s  w e r e  ex t r ac t ed  with e ther .  The aqueous l aye r  was made alkal ine with po ta s s ium carbonate  and 
ex t rac ted  with e ther  o r  ch lo ro fo rm.  The ex t rac t  was  dr ied  with magnes ium sulfate,  and t h e p r o d u c t  was 
isolated by dis t i l la t ion (A), r e c r y s t a l l i z a t i o n  (B), o r  column ch roma tog raphy  (C) (see Table  1). 
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