
Brominat ion of Vinylpyrazoles  Ia-d, These compounds were  brominated in the cold o r  at room t empe ra -  
tu re  in CC14. The prec ip i ta ted  hydrobromides  were  removed  f rom the react ion mixtures  by f i l t rat ion.  The 
CCI 4 was removed f rom the mother  l i q u o r s ,  and the res idual  brominat ion products  were  r ec rys t a l l i z ed  f rom 
hexane o r  pe t ro leum ether .  In the case  of v inylpyrazole  Id the products  were  isolated by f ract ional  prec ip i ta -  
t ion with e ther  and purif ied by rec rys ta l l i za t ion  o r  sublimation. 
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XXIII.* STUDY OF THE REACTION OF3,5-DIOXOPYRAZOLIDINES 

WITH fl-NITROSTYRENE 

K. A. S a p o z h n i k o v a ,  A. S. S o p o v a ,  
a n d  B .  L .  M o l d a v e r  
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Products  of Michael condensation containing a 1-phenyl -2-n i t roe thyl  res idue in the 4 posi t ion 
of the he te ro r ing  a re  fo rmed  in high yields  in the reac t ion  of equimolar  amounts of 4- methyl-  , 
4 -e thy l - ,  4 - i sopropy l - ,  4-butyl- ,  4 - i soamyl - ,  and 4-phenyl - l ,2 -d iphenyl -3 ,5-d ioxopyrazo l i -  
dines and 1,2-diphenyl-3,5-dioxopyrazol idine with f l -n i t ros tyrene  under basic cata lysis  condi- 
t ions. 1 ,2-Diphenyl-3,5-dioxopyrazol idine adds two equivalents of f l-ni~rostyrene when a two- 
fold excess  of the la t te r  is present .  

4-Monosubsti tuted and 4-unsubst i tuted 3,5-dioxopyrazol idines  (DOP) are  capable of adding compounds 
with an act ivated double b o n d -  phenyl vinyl ketone [2] and azomethines [3] - to the 4-C atom of the heteror ing .  
It is also known that a ry ln i t roe thylenes  readi ly  r eac t  with f l -dicarbonyl  compounds under the conditions of the 
Michael  react ion [4-7]. The react ion of a ry ln i t roe thylenes  with 1,2-diphenyl-DOP (DDP) and its 4-monosub-  
st i tuted der iva t ives  has not been studied. 

We have studied the e lect rophi l ic  addition of f l -n i t ros tyrene  (I) to 4-subst i tuted DDP (IIa-g), as a resu l t  
of which we obtained adducts of Michael condensation (IIIa-g) in 70-90% yields:  

~ l  ~ R N 
+ i . >?-'--, C6H,~.C=C/[1 

H / "NO~ H N NO2CIt2C}1 ~f--N 
""C6 H s C~6H? \C6H5 

i I! a-~  t t l a - ~  IV 

11,111 a R =H; b R=CH3; C R=C2H~; d R=iSO-C3HT; e. R=C4Hg; 
f R=J.SO-%HH; ~ R=C61t~; IV I~.~C6HsCIHCH2NO2 

Compound lla also r eac t s  with two equivalents of s tyrene  I to give 4,4-his  (1-phenyl-2-ni troethyl)-DD P 

* See [1] for  communicat ion XXH. 
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T A B L E  1. P r o d u c t s  of Reac t ion  of f l - N i t r o s t y r e n e  with DOP 

~ ~tic conditions 

u ,n s  ~ =  

IIl~ [ 0,01 
IIIb [ ~,0! 
IHc [ 021 
IIld ] 0,01 
lllel 0,004 
Illf I 0,005 
II!g I 0,001 
IV ] -- 

R~ mp, "C ~ 

i30 2430c 146--1470,14 
60 132--134 p,16 
40 lO c 165--16710.25 

100 14 c 186--18813,28 
5O 10 min 1191--192 ]3,33 
17 15 min 179--181 p,38 
40 5c~e 212--24 ),45 
-- 190--1921.3,25 

Found. % 

C II [ N 
Empirical 
formula 

Calo., % 

C I! N 
Yield 

% 

68,4 4.3 10,4 C231~I,~N~O~ 68,8 4,7 10,5 70b 
69,75,2]I0,01C24Iq2~N304 69,4 5,1 10,11 84 
69,2[5,4 9,61C25I-I23N304 69,9 5,4 9,81 65 
69,8 5,7 9,2[C26H25N504 70,4 5,61 9,21 70 
70,9 5,9] 9 2 t C27H30N406 70,9 5,9 9,2 88 d 
71,6 519] 8,9 C28112r 71,3 6,1 8,9 86 

172,7 5,il 8,6 C_@tlz, N304 [72,9 4,9 8,8 94 
[67,7 4,9 9,9 C~1I{26N406 ]67,6 4,7 0,2 60 

a F r o m  ethanol ,  bThe y ie ld  was  59% in anhydrous  methanol  and 
70% in anhydro i~  e thanol  (at 49~ fo r  2 h). CThe e x c e s s  ben-  
zene  was  r e m o v e d  by d is t i l la t ion  at  the end of the r eac t ion ,  dThe 
y ie ld  was  80% in anhydrous  methanol  (at 20~ fo r  40 min),  88% in 
anhydrous  e thanol  (at 20~ fo r  8 min), and 88% when the r e a c t i o n  
componen t s  w e r e  fused  (at 40~ fo r  5 min).  eThe  r eac t i on  was  
c a r r i e d  out at 70~ 

(IV), which was  a l so  obta ined f r o m  f l - n i t r o s t y r e n e  and IIIa. We could not i so la te  IV in high yie ld ,  p robab ly  be -  
cause  of s t e r i c  h ind rance .  

Bands  c h a r a c t e r i s t i c  f o r  dioxo f o r m  DOP at 1750 and 1720 cm -1 a r e  o b s e r v e d  in the IR s p e c t r a  of d e r i v a -  
t i ves  HI and IV. The unconjugated  n i t ro  g roup  is r e spons ib l e  for  the p r e s e n c e  of in tense a s y m m e t r i c a l  and 
s y m m e t r i c a l  s t r e t c h i n g  v ib ra t ions  at 1550 and 1350 c m  -1. 

Abso rp t ion  with a m a x i m u m  at 238-240  nm (log e 4 .5-4.7)  s i m i l a r  to the abso rp t i on  o b s e r v e d  for  f ixed 
dioxo f o r m  of DOP II is c h a r a c t e r i s t i c  f o r  the UV s p e c t r a  of III in ethanol .  An abso rp t ion  m a x i m u m  at 265 n m  
(log e 4.7), which is sh i f ted  h y p s o c h r o m i c a l l y  to 240 nm (log e 4.5) when the e thanol  solut ion is acidif ied,  is 
c h a r a c t e r i s t i c  only fo r  IIIa,  which is capable  of enol iza t ion .  

A mut t ip le t  at 5.1 ppm {2H) and a doublet  of doublets  at 4.1 ppm (1H), a r e  o b s e r v e d  in the PMR s p e c t r a  
of III; this  indica tes  nonequiva lence  of the p ro tons  of the methylene  group.  

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

The individual i ty  of the compounds  was  c o n f i r m e d  by c h r o m a t o g r a p h y  on Silufol UV-254 p la tes  in c h l o r o -  
f o r m  with deve lopmen t  in UV light. The IR s p e c t r a  of  m i n e r a l  oil su spens ions  of  the compounds  w e r e  r e c o r d e d  
with a UR-20  s p e c t r o p h o t o m e t e r .  The PMR s p e c t r a  of solut ions  of the compounds  in CDC13 were  r e c o r d e d  with 
a V a r i a n  EM-360A  s p e c t r o m e t e r  (60 MHz) with hexamethy ld i s i loxane  as the in te rna l  s tandard .  The p r o p e r t i e s  
of the syn the s i zed  compounds  a r e  p r e s e n t e d  in Table  1. 

4 -Subs t i tu ted  4 - ( 1 - P h e n y l - 2 - n i t r o e t h y l ) D D P  ffIIa-g).  An e q u i m o l a r  amount  of I and 0.01 g of t r i e t h y l -  
amine  w e r e  added to a solut ion of the a pp rop r i a t e  II (10 mmole)  in anhydrous  benzene,  and the mix tu re  was  
a l lowed to s tand at 20~ The r e su l t i ng  white c r y s t a l l i n e  p rec ip i t a t e  was  r e m o v e d  by f i l t ra t ion .  When p r o d u c t  
HI was  quite soluble  i~ benzene ,  the e x c e s s  so lvent  was r e m o v e d  by d is t i l l a t ion  at the end of the reac t ion .  The 
r e a c t i o n  condi t ions  and p r o p e r t i e s  of I I I a -g  a r e  p r e s e n t e d  in Table  L 

4 , 4 - B i s ( 1 - p h e n y l - 2 - n i t r o e t h y l ) - D D P  (IV). A) A heated (to 40~ solut ion of 0.25 g (1 mmole )  of I Ia  and 
0.01 g of t r i e t h y l a m i n e  in 40 ml of anhydrous  methanol  was  added d ropwise  to a solut ion of 0.3 g (2 mmole)  of  
I in 20 ml  of anhydrous  methanol ,  and the mix tu re  was  ref luxed.  Af te r  7 h, the c r y s t a l l i n e  p rec ip i t a t e  was  r e -  
m o v e d  by f i l t r a t ion  to give 0.35 g (65%) of IV. 

B) A 0 .25-g  (1 m m o l e l  s ample  of Ha was  d i s so lved  at 40~ in 50 ml of anhydrous  benzene,  0.3 g (2 
mmole )  of I and 0.01 g of t r i e t h y l a m i n e  w e r e  added, and the mix tu re  was  main ta ined  at 20~ fo r  12 h. Workup 
gave 0.33 g (60%) of IV. 

C) A 0 .4-g  (1 mmole )  s amp le  of  I I Ia  was  d i s so lved  in 10 ml of anhydrous  benzene  at 60~ 0.45 g (3 
mmole )  of I and 0.01 g o f t r i e t h y l a m i n e  w e r e  added, and the mix tu re  was  main ta ined  at 20~ fo r  l 0  h. The so l -  
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vent was then removed,  and the res idue was chromatographed with a column filled with s i l ica gel (elution with 
chloroform).  The ch loroform was removed  f rom the eluate,  and the res idue  was t r ea ted  with ethanol and pur i -  
f ied on a porous plate in an e ther  chamber  to give 0.07 g (8%) of product.  

1. 

2. 
3. 
4. 
5. 
6. 
7. 
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The reac t ion  of 1,2- and 2,3-diaminoanthraquinones with malonic e s t e r  was studied. It was 
established that the reac t ion  products  are  N-ethoxymalonyl-o-diaminoanthraquinones  and their  
he te rocyc l ic  d e r i v a t i v e s -  1H-2-ethoxycarbonylmethylanthra imidazolediones .  N-Ethoxy-  
malonlyl-2 ,3-  anthraquinone undergoes cycl izat ion to 1H-2 ,3 ,4 ,5- te t rahydroanthra  [2,3-b]- 
1 ,4-d iazepine-2 ,4 ,7 ,12- te t raone  when it is heated with sodium methoxide in absolute meth-  
anol, whereas  2-N-e thoxymalonyl - l ,2 -d iaminoanthraquinone  undergoes cyclizat ion to 1H-2- 
e thoxycarbonylmethy lanthra-  1,2- d] imidazole-  6,11-dione. 

In [1] we showed that a monoacylat ion p r o d u c t -  N-ethoxymalonyl-2,3-diaminonaphthaquinone - r a the r  
than a cyclic d i a m i d e -  naphthoquinonediazepine-2,4-dione [ 2 ] -  is fo rmed  in the reac t ion  of 2 ,3-diamino-  
naphthoquinone with malonic e s t e r .  In the presen t  r e s e a r c h  we studied the reac t ion  of 1,2- and 2 ,3-diamino-  
anthraquinones (I and II) with malonic e s t e r .  The react ion is in teres t ing f ro m  a synthetic point of view, since 
it may open up a pathway to the prepara t ion  of new he te rocyc l ic  der iva t ives  of anthraquinone. 

In con t ras t  to 2,3-diaminonaphthoquinone [1], complex mix tures  of products ,  which can be separa ted  by 
chromatography on s i l ica  gel,  a re  fo rmed  when diamines I and II a re  heated with excess  malonic e s t e r .  We 
isolated monoacyl  der ivat ive  III (30%) and a cycl izat ion p r o d u c t -  2 -carbe thoxymethyl imidazole  V (32~c) - f rom 
the mixture  obtained in the reac t ion  of diamine I with malonic e s t e r .  In the case  of diamine II, in addition to 
monoacyl der ivat ive  IVa and imidazole VI, we observed  the format ion  of appreciable  amounts ~6%) of diacyla-  

t ion product  IVb. 

The s t ruc tu re s  of the compounds obtained a re  conf i rmed by the analytical  and spec t ra l  data {see Table 1). 
The IR spec t r a  of III-VI contain absorpt ion bands that confirm the p resence  of carbonyl groups of a quinone, 
amide (1640-1680 cm-1), and an e s t e r  (1720-1740 cm-l) ,  as well as NH 2 and (or) NH groups (3150-3450 cm-1). 
In addition to signals of protons  of an anthraquinone ring at 7-8 ppm and NH groups,  the PMR spec t ra  contain 
a t r ip le t  and quar te t  of an ethyl group (1.20 and 4 .00-4 .15 ppm); the singlet  at 3.55 o r  4 .00-4 .10 ppm (inthe case  of 
V and VI) co r responds  to the protons  of the methylene group of a carbethoxymethyl  f ragment .  

The proof  of the s t ruc tu res  of 1,2-diaminoanthraquinone der iva t ives  III and V, fo r  which products  with 
i som e r i c  s t ruc tu re s  is  possible,  is  based on the f o l l o w ~  analogies.  The chemical  shifts  of the amide 
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