
D I P Y R A Z O L O D I A Z O C I N E S  

M .  A .  M i k h a l e v a ,  L .  
a n d  V .  P .  M a m a e v  

N.  ll'chenko, UDC 542.953:547.779.895.853 

Substi tuted dipyrazolo[3,4--d:4' ,3~-g][1,3]diazoeines - r ep r e sen t a t i ve s  of a new he te rocyc l ic  
s y s t e m  - were  obtained by reac t ion  of me thy leneb i su rea  and benza lb i su rea  with 1 - R - a m i n o -  
p y r a z o l e s .  

We have p rev ious ly  [1] shown that  pyrazolo[3 ,4-dJpyr imidines  (I) a re  f o rmed  in the reac t ion  of 1 - su b -  
s t i tuted 5 -aminopyrazo le s  with me thy leneb i su rea  in acet ic  acid when the r eagen t  ra t io  is I : 2. 
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A compound that  d i f fered  f rom I was i so la ted  when this condensat ion was c a r r i e d  out with an equi-  
mo lecu l a r  r a t io  of the r e a g e n t s .  Absorpt ion bands at 1665 and 3260 cm -1 (NH) were  p r e sen t  in the IR s p e c -  
t r u m  of this compound; m o r e o v e r ,  judging f rom the negat ive quali tat ive reac t ion ,  the compound did not con-  
tain an NH 2 group.  The UV s p e c t r u m  of the compound was s i m i l a r  to the UV s p e c t r u m  of the s t a r t ing  
py razo l e .  Signals of methylene  protons at  3.53 (s),* of pyrazo le  r ing protens  at 7.74 (s), and of a roma t i c  
protons at 7,43 ppm (m) with an intensi ty  ra t io  of 1 : 1 : 5 were  p re sen t  in the PMR s p e c t r u m .  On the basis  
of the data p re sen ted  above, the de te rmina t ion  of the molecu la r  weight, and the resu l t s  of e l e m e n t a r y  
ana lys i s ,  the 1, 7 -d iphenyl -9-oxodipyrazolo  [3 ,4-d:4 ' ,3 ' -g]  [1,3]diazocine s t r u c t u r e  (Ha) was ass igned to the 
compound obtained.  

Condensat ion of equ imolecu la r  amounts of l - b e n z y l - 5 - a m i n o p y r a z o l e  with me thy leneb i su rea  proceeds  
s i m i l a r l y  to give d ipyrazolodiazocine  lib, the s t r u c t u r e  of which was also p roved  by analyt ical  and s p e c t r a l  
data  and de te rmina t ion  of the molecu la r  weight.  

It  has been r epo r t ed  [2] that 1 -pheny l -3 - aminopy razo l e  r eac t s  with benza lb i su rea  to give a complex  
mix ture ,  one of the components  of which is l - p h e n y l - 3 - u r e i d o p y r a z o l e ,  which is read i ly  fo rmed  f rom l -  
pheny l -3 -aminopyrazo l e  and the u r e a  p r e s en t  in the reac t ion  medium.  In a fu r the r  invest igat ion of this r e -  
action, we i so la ted  ye t  another  compound,  which, judging f rom the quali tat ive react ion,  does not have an 
NH 2 group but contains NH (3420 c m  -i) a n d C O  (1700 c m  -~) g roups .  On the basis  of these data and the 
e m p i r i c a l  fo rmula ,  as well  as in analogy with the preceding  case ,  we ass igned the  2 ,4 ,6 - t r ipheny l -9 -oxod i -  
pyrazolo  [3 ,4-d :4 ' ,3 ' -g ]  [1,3]diazocine s t r u c t u r e  (III) to this compound.  
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*The following abbrevia t ions  a r e  used he re  and e l sewhere :  s is s ingle t  and m is mult iplet .  
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Of the condensed der ivat ives  of diazocines that have been descr ibed,  most  of the compounds are  di-  
benzo [1,5]- and dibenzo [1,3]diazocines [3;4]; dipyrido [3,2-b:3 T fiT_f] [1,5]diazocine [5] was synthes ized f rom 
he te rocyc l ic  compounds including a diazocine r ing.  Pyrazolodiazocines  have not been descr ibed,  and H and 
III consequent ly  a re  member s  of a n e w  he te rocyc l ic  sy s t em  - dipyrazolo [1,3]diazecine. 

E X P N R I M g N T A L  

The IR spec t r a  of KBr pellets (c 0.25qc) were  r eco rded  with a UR-20 s p e c t r o m e t e r .  The PMR spec t r a  
of ds-dimethyl sulfoxide solutions were  r eco rded  with a Varian A56/60A s p e c t r o m e t e r  with hexamethyldi -  
s i loxane (HMDS) as the in ternal  s tandard ,  The molecular  weights were  de termined  with an MS-902 mass 
s p e c t r o m e t e r .  

1 ,7-Diphenyl-9-oxodipyrazolo [3',4-d:4 T,3'-g] [1,3]diazocine (IIa). A 1.0 g (6.3 mmole) s ample of 1- 
phenyl -5-aminopyrazole  was ref luxed for  2 h with 0.83 g (6.3 mmole) of methylenebisurea  [6] in 10 ml of 
glacial  CH3COOH. The mix ture  was cooled, and the prec ip i ta te  was removed  by f i l t rat ion,  washed with 
acetic acid, and dr ied  over  NaOH to give 0.13 g of IIa with mp 358-362 ~ Found, ~:  C 67.2; H 4.5; N 23.3. 
Mol. wt. 356. C20H16NsO. Calculated,  %: C 67.4; H 4.5; N 23.6. Mol. wt. 356. 

The f i l t ra te  was poure.d into water ,  and the aqueous mixture  was neutra l ized with NaHCO 3 and ex-  
t r ac ted  with CHCI~. The ch lo roform extrac ts  were  dr ied  with MgSO4, and the ch loroform was removed  by 
dist i l lat ion to give 0.1 g of Ia [1]. 

1 ,7-Dibenzyl-9-oxodipyrazolo  [3,4-d:4 ' ,3 ' -g] [1,3]diazocine (iIb). This compound was obtained in 10~ 
yield by the method used to p repa re  Ha by react ion of 1 -benzyl -5-aminopyrazo le  and methylenebisurea .  
The product  had mp 359-359 ~ Found, %: N 21.6. Mol. wt~ 384. C22H20N~O. Calculated, ~ :  N 21.8. 
Mol. wt. 384. IR spec t rum:  1650 cm -i (CO). PMR spec t rum,  5,  ppm: 3.44 (4-CH 2, s),  5.84 (1,7-di-CH2, s),  
7A0 (3-H, s ) , ' 7 2 0  (1,7-di-CsHs, m) with an intensi ty ra t io  of 1 : 2 : 1  : 5. 

2 ,4 ,6-Tr iphenyl -9-oxodipyrazolo  [3,4-d:4' ,3 '-g] [1,3]diazocine (III). A 1.59 g (0.01 mole) s ample of 1- 
phenyl -3-aminopyrazole  and 2.08 g (0.01 mole) of benza lb isurea  were  ref luxed for 2 h with 20 ml of glacial  
CH~COOH. The yellowish solution was poured into 300 ml of water ,  and the precipi ta te  was removed by 
f i l t rat ion,  dr ied,  and washed thoroughly with e ther  to give 1.6 g of a substance with mp 160-170 ~ . Four  r e -  
c rys ta l l iza t ions  f rom 50% alcohol gave HI with mp 223-225 ~ Found, %: C 67.8; H 4.9; N 19.7. Mol. wt. 
432. C2sH20NsO. Calculated,  %: C 67.6; H 4.5; N 19.4. Mol. wt. 432. 
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