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In the condensat ion of dialuric ,  thiodialur ic ,  and acetyldia lur ic  acids with hydrazine  d e r i v a -  
t ives ,  the ketone c h a r a c t e r  of the CO group in the 2 posi t ion is manifes ted  only in the case  
of acetyldia lur ic  acid; the hydroxy or me rcap to  group in dialur ic  and thiodialuric acids is 
subst i tuted to f o r m  5-subs t i tu ted  de r iva t ives  of these  acids .  

Dialur ic  acid, which is the most  important  analog of ba rb i tu r ic  acid, the compounds of which are  wide-  
ly used in medic ine ,  is of in te res t  f r o m  the point of view of its physiological  act ivi ty [1]. 

We set  out to synthes ize  a number  of de r iva t ives  of dialuric  acid and to invest igate  the i r  physiological  
act ivi ty .  Since 5-subs t i tu ted  dia lur ic  acids have been suff icient ly fully descr ibed  [2], we were  in te res ted  in 
the 2-subs t i tu ted  der iva t ives ,  informat ion r ega rd ing  which is absent in the l i t e r a tu re .  In our e a r l i e r  c o m -  
municat ions [3,4], we have a l ready  indicated that the CO group in the 2 posi t ion of ba rb i tu r i c  acid has 
ketonic c h a r a c t e r .  If this  p r o p e r t y  is r e t a ined  in dialur ic  acid, it should r eac t  with hydroxylamine,  h y d ra -  
zinc, a n d h y d r a z i n e d e r i v a t i v e s  to fo rm the cor responding  azomethine de r iva t ives .  

Dialur ic  acid quite r ead i ly  r e a c t s  with these compounds in weakly acidic and neutra l  media .  Unlike 
dialur ic  acid, the compounds obtained are  not acetyla ted under  mild conditions, and more  seve re  conditions 
lead to res in i f ica t ion  of the reac t ion  mix ture .  This  provides  a bas is  for  assuming  that there  is no hydroxyl  
group in the 5 posi t ion of the compounds that we obtained, i .e. ,  the hydroxyl  group has undergone subs t i tu -  
t ion.  In o rde r  t o c o n f i r m  this assumpt ion ,  we c a r r i e d  out s i m i l a r  condensat ions with monothiodialur ic  (5- 
mercap toba rb i tu r i c )  acid.  This  r eac t ion  proceeded  ve ry  read i ly  and was accompanied by vigorous  hydrogen 
sulfide evolution.  The compounds obtained in this case  did not dep re s s  the melt ing points of the  c o r r e s p o n d -  
ing dialuric  acid de r iva t ives .  
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In the case  of hydroxylamine ,  1 ,1-diphenylhydrazine,  2 ,4-dini t rophenyl  hydrazine ,  and isonicot inoyl-  
hydraz ine ,  mono de r iva t ives  (I) are  fo rmed  with dialur ic  acid. Semica rbaz ide ,  th iosemica rbaz ide ,  phenyl-  
hydraz ine ,  benzoylhydrazine ,  and m-methoxybenzoylhydraz ine  f o r m  1,1-bis  de r iva t ives  (II) of 'hydraz ine ,  
hydrazine  hydrate  f o r m s  a 1 ,2-bis  der iva t ive  (IIa) of hydraz ine ,  while a compound of the III type is fo rmed  
in the case  of d icarboxyl ie  acid dihydrazide.  

Acetyldia lur ic  acid condenses  with hydrazine  de r iva t ives  with somewhat  more  difficulty.  However,  
in this case  the ca rbon  in the 2 posi t ion undergoes  nucleophilic at tack.  Hydrazones  IV are fo rmed  in the 
case  of s emica rbaz i de ,  t h io semica rbaz ide ,  a ry lhydraz ines ,  and carboxyl ic  acid hydraz ides ,  oxime IV is 
fo rmed  with hydroxylamine ,  azine V is fo rmed  with hydraz ine  hydra te ,  and dihydrazones  VI are fo rmed  with 
dicarboxyl ic  acid d ihydraz ides .  

The synthes ized  compounds (Tables 1 and 2) are  c rys ta l l ine  subs tances  of acid c h a r a c t e r  that are  
r ead i ly  soluble in alkal i .  The condensat ion products  of d ia lur ic  acid a re  quite r e s i s t ance  to acid hydro lys i s ,  
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T A B L E  1. P r o d u c t s  of C o n d e n s a t i o n  of D i a l u r i c  A c i d  wi th  H y d r a z i n e  

D e r i v a t i v e s  

C~ I 
m p ,  
"C 

Empirical 
formula 

Found Calc I I"~;ekl' 

nm I% 

' t - -  26.41 1 250 3,71 28 
290129,61 ~41 248 4,22[ 33 
316 2g,81 325 1 304 4,25 [ 71 
348 28,5] 341 ] 238 4,15 J 56 

1 360 4,12 l 
350 23,3[ 350 ' 280 3,72 I 41 

370 3,77 ] 
--  17,9 --  i 280 3,72i 86 

415 14,16 / 
--  25,71 395 4,40 / 52 
394t 21,6/~7 224 4,22~ 52 
425 20,1}416 2~0 4,39} 75 
- -  26,11 4,17] 58 378 30,2 3~ 1246 ,265 4,10] 54 

434 26.3 426 1243 4,25 t 40 

I OH 208 C4HsN~O4 26,8l 
lla --  252 CsH~Nd:)~ 30.01 
II CONH2 300 C~HoNtOz 30.Ol 
II CSNH~ 225 CoHoNTO~S 28.11 

II CsHs 300 Cx4HmN~O~ 23.7] 

I (CnH~)~N 300 CI~HI~N40~ 17.6[ 

l 2,4- (NO~) ~C~H~NH 228?  C~oH~oN~O~ 25.5{ 
II CsHsCO 150 C~HI=Nr 21.I I 
11 rn-CH~OC~H~CO 256"1" C~H,~N~Os 20,2~ 
I CsH~NCONH 238 C~0H~NsO~ 25.71 

III COCO 280 CIoH~0NaO8 29.8] 
III CO(CH~)4CO 176t" C~4HIsNsO~ 26.51 

* T h i s  is  the  m o l e c u l a r  weight  by  the R a s t  
? M e l t s  wi th  d e c o m p o s i t i o n .  

m e t h o d .  

TABLE 2. P r o d u c t s  of the  C o n d e n s a t i o n  of A c e t y l  D i a l u r i c  A c i d  wi th  
H y d r a z i n e  D e r i v a t i v e s  

Empirical 
mp. R2 rap. ~ formula found calc. x.,.x, hz 8 

nm 

i v  
V 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
VI 
VI 

OH 

NHCONH~ 
N HCSNH2 
C6HsNH 
(CsH~) zN 
2,4- (NO~) 2C6H~NH 
C6HsCONH 
m-CH~OC~H4CONH 
CsH4NCONH 
COCO 
CO(CH~)~CO 

168 
185 
20O 
30O 
175 
250* 
170" 
162 

161 
155 

* Me l t s  wi th  d e c o m p o s i t i o n .  

C6HTN~O~ 
C,~H,~N~Os 
CTHgNsOs 
CTH~NsO4S 

Cj~Hl6N4Oi 
C~H,oN40~ 
CI~H|2N,O~ 
CI4H,4N40~ 
C12HI2NsOs 
C,4HI4NsOto 
CIsH22NsOI0 

20,8 20,8 
23, i 22,8 
29,2[ 28,9 
27,5 I 27,0 
19,9 [ 20,2 
16,3 I 15,9 
23,4 [ 23,0 
18,9 18,5 
17,2 16,8 
23,1 I 22,9 
24,4 24,6 
21.9 22,3 

264 
220 
260 
241 
262 
405 
386 
220 
225 
220 
248 
223 

4,23 
4,25 
4,09 
4,26 
4,33 
4,05 
4,52 
4,38 
4,19 
4,10 
4,50 
4,26 

9 

18 
25 
11 
18 
33 
23 
2t 
19 
29 

8 
11 

and h y d r o l y s i s  p r o d u c t s  a r e  d e t e c t e d  only  a f t e r  e v a p o r a t i o n  wi th  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d .  The  d e -  
r i v a t i v e s  of a c e t y l d i a l u r i c  a c id  v e r y  r e a d i l y  h y d r o l y z e  in the p r e s e n c e  of a c id s ,  and in th i s  c a s e  the  c o r -  
r e s p o n d i n g  h y d r a z i n e ,  which  g i v e s  a g r e e n  c o l o r  wi th  s o d i u m  p e n t a c y a n o a m i n o f e r r o a t e ,  f o r m s  i n i t i a l l y ,  
fo l lowed  by  the  p r o d u c t i o n  of a c e t i c  a c i d .  
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A s  c o m p a r e d  with  the  UV s p e c t r a  of d i a l u r i c  ac id ,  which  does  not  have  a m a x i m u m  in aqueous  and a l -  
coho l  s o l u t i o n s ,  p r i m a r i l y  two a b s o r p t i o n  bands  at 222-265 and 360-415 nm a r e  o b s e r v e d  in the  UV s p e c t r a  
of the  s y n t h e s i z e d  c o m p o u n d s .  In a l l  l i ke l i hood ,  the  s h o r t - w a v e  band  i s  due to the  p r e s e n c e  of an  a m i d e  
c h r o m o p h o r e .  The s e m i c a r b a z i d e ,  t h i o s e m i c a r b a z i d e ,  and p h e n y l h y d r a z i n e  g r o u p i n g s  a r e  r e s p o n s i b l e  fo r  
the a p p e a r a n c e  of i n t ense  m a x i m a  r e l a t e d  to the  K band.  

P r e l i m i n a r y  p h a r m a c o l o g i c a l  i n v e s t i g a t i o n s ,  c a r r i e d  out in the C h a i r  of P h a r m a c o l o g y  of the G r o d -  
nensk i i  M e d i c a l  I n s t i t u t e ,  have  d e m o n s t r a t e d  tha t  the  c o m p o u n d s  o b t a i n e d  po t e n t i a t e  the  ac t i on  of  n a r c o t i c s  
and have  a c e r t a i n  an t i hypox i a l  and a n t i s p a s m o d i c  ac t ion .  
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EXPERIMENTAL 

Dialuric Acid Derivatives (Table I). A 0.01-mole sample of the hydrazine derivative in 2.0-40 ml of 

water or dilute acetic acid was added to a hot solution of 0.01 mole of dialuric acid in 30-50 ml of water. 

The mixture was heated on a water bath at 30-50 ~ for 30-45 rain, after which 0.005 mole of sodium acetate 

was added, and the mixture was shaken until a precipitate formed (20-30 min). The precipitate was re- 

moved by filtration, washed with water, alcohol, and ether, and dried in vacuo. 

Acetyldialuric Acid Derivatives (Table 2). An equimolecular amount of an aqueous or alcoholic (in 

the case of 2,4-dinitrophenyhhydrazine) solution of the hydrazine derivative was added to a solution of 0.01 

mole of acetyldialuric acid in 50 ml of 50% ethanol. The mixture was shaken until a precipitate began to 

form (4-5 h) and was then allowed to stand in the cold for 24-30 h. The precipitate was removed by filtra- 
tion, washed with water, alcohol, and ether, and dried to constant weight in vacuo. The UV spectra of I-2 

mg % alcohol solutions of the synthesized substances were recorded with an SF-4A spectrophotometer. 
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