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A2-Pyrazo l ines  that do not have subst i tuents  in the 1-  and 3-posi t ions  a re  not capable  of 
i somer iza t ion  to 3 - subs t i t u t edpyrazo l ines  andcan be conver ted  to A l -py razo l ines  by slow 
dist i l lat ion in the p r e s e n c e  of ba s e s .  This  method,  which is comple te ly  analogous to the 
synthes is  of azo compounds f r o m  a lkylhydrazones ,  gives good r e su l t s  when applied to 4-  
a lky l -  and 5 ,5-d ia lkyl -A2-pyrazol ines  and makes  it poss ib le  to obtain the cor responding  
A l -py razo l i ne s  in y ie lds  of 40-70%. 4 -E thy I - ,  5 - m e t h y l - 5 - e t h y I - ,  and 5,5-diethyl-A 1- 
pyrazo l ines  a r e  desc r ibed  for  the f i r s t  t ime .  

In 1963 in our  l a b o r a t o r y  we obse rved  that 5 ,5-d imethyl -A2-pyrazol ine  is conver ted  to the A l - i s o m e r  
during dist i l lat ion with a rec t i f ica t ion  column at a tmospher i c  p r e s s u r e  [1]. It was subsequently shown [2-4] 
that  acycl ic  analogs of A2-pyrazol ines  - monosubst i tu ted  hydrazones  of aldehydes and ketones that a r e  
i s o m e r i z e d  to the cor responding  azo compounds on dist i l lat ion over  alkal is  - undergo a s i m i l a r  t r a n s f o r m a -  
tion. This  so r t  of i somer iza t ion  may  s e r v e  as a convenient  method for  the synthes is  of var ious  aliphatic 
and a l i pha t i c - a roma t i c  azo compounds [3, 4]. In this connection, it s eemed  of cons iderab le  in te res t  to 
a s c e r t a i n  the poss ib i l i t i es  of using the migra t ion  of the azomethine  bond for  the synthes is  of cyclic  azo 
compounds,  pa r t i cu l a r ly  A l - p y r a z o l i n e s .  Cases  of r e v e r s e  i somer iza t ion ,  viz.,  the facile,  and, f rom t ime 
to t ime ,  spontaneous convers ion  of A l -py razo l ine s  to the A 2 - i s o m e r s  (see [5], for  example) ,  a r e  well  known. 
The convers ion  of A2-pyrazol ines  to the A l - i s o m e r s  was proposed as an in te rmedia te  s tep in the t he rma l  
decomposi t ion of A2-pyrazol ines  [6] and in the i s o m e r i c  t r ans fo rma t ions  of 5-subst i tu ted  A2-pyrazol ines  to 
the 3-subs t i tu ted  i s o m e r s  [7, 8], but the re  was no d i rec t  expe r imen ta l  conf i rmat ion of the A 2 ~ AI t r a n s i -  
tion before  the appearance  of [1]. 

We have set  up expe r imen t s  involving the i somer iza t ion  of A2-pyrazol ines  with different  number s  and 
posi t ions of the alkyl subst i tuent  under  the cata lyt ic  influence of po tass ium te r t -butoxide  (1%) during slow 
vacuum dist i l lat ion with a column (15 theore t ica l  plates)  at 70-90 ~ . It turned out that 5 ,5-dialkyl  subst i tuted 
A l - p y r a z o l i n e s ,  for  the s imp le s t  r ep r e s en t a t i ve s  of which this t r ans fo rma t ion  was f i r s t  noted [1], a re  
f o r med  mos t  read i ly  and smoothly  under  these  condit ions.  Good yields of the cor responding  Al -pyrazo l ines  
we re  a lso  obtained f rom 4-a lky l -A2-pyrazo l ines  (see Table  1). The i somer iza t ion  of 3 -a lky l - subs t i tu ted  
A2-pyrazo l ines ,  however ,  did not occur  under  these  conditions because  of the much higher the rmodynamic  
s tabi l i ty  of these  i s o m e r s  and the i r  lower  r a t e  of i somer i za t ion .  

A f rac t ion  containing 78% of the A t - i s o m e r  was isolated by dist i l lat ion of 5 -methy l -A2-pyrazo l ine  
over  po ta s s ium te r t -bu toxide ,  but it could not be f reed  of the s ta r t ing  5 - m e t h y l - i s o m e r  and the 3 - m e t h y l -  
A2- i somer  fo rmed  in the p r o c e s s .  

Thus,  according to our data,  the p r epa ra t i ve  poss ib i l i t ies  of the use  of the i somer iza t ion  of A 2- 
pyrazol ines  to obtain A1-pyrazol ines  is r e s t r i c t e d  to the cases  of 4-subs t i tu ted  and 5,5-disubst i tu ted A2_ 
pyrazo l ines ,  i .e . ,  A2-pyrazol ines  whose s t r u c t u r e  excludes the format ion  of the mos t  s table  3-subst i tu ted  
A2-pyrazol ines  under  the reac t ion  condit ions.  
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E X P E R I M E N T A L  

For this work, we used A2-pyrazol ines ,  prepared by s low ad- 
dition of the appropriate carbonyl compound to an equimolar amount 
of hydrazine hydrate, previously  described in [9]. The 5 ,5-dialkyl-  
A2-pyrazol ines  were obtained by the condensation of tertiary acetyl -  
enic chlorides with anhydrous hydrazine [10]. 

Isomerizat ion of A2-Pyrazol ines .  This was carried out, after 
the addition of 1~ potass ium tert-butoxide, by means of s low disti l -  
lation of the volatile fractions under nitrogen at reduced pressure  
at 70-90 ~ with a Vigreaux column with a metric  dephlegmator.  The 
disti l late,  which was enriched in the A l - i s o m e r ,  was then distil led 
with the same column in vacuo without a catalyst .  The pure A I- 
pyrazol ines  (Table 1) obtained in this way were yel lowish,  mobile 
liquids with boiling points lower than those of the corresponding A 2- 
i s o m e r s .  The IR spectra contained a band of the valence vibrations 
of the N = N  group at ~1560 cm -1, and the band of the valence vibra-  
tions of the NH group at 3270-3305 cm -1 was absent [11]. 

The long-wave absorption bands in the UV with k m a x  319-324 
nm are characterist ic  for the azo group and are an additional proof 
of the Al-s tructure .  The molecular refractions were  l e s s  than 
those calculated for the Al -pyrazo l ines  by 0.42-0.87 m l / m o l e ,  
which attests to considerably lower refract ion of the N = N  bond in 
the sya configuration as compared with the anti -azo compounds, on 
the basis  of which the additive constants available in the l iterature 
were  calculated. 
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