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The react ion of 1 ,3-diphenylbarbi tur ic  and 1 ,3-diphenyl-2- thiobarbi tur ic  acids with diazotized 
sulfani i imides gives 1,3-diphenylalloxan and 1,3-diphenyl-2-thioal loxan phenylhydrazones.  

The products of the react ion of diazonium sal ts  with 5-unsubsti tuted and 5-monosubsti tuted barb i tur ic  
and thiobarbi tur ic  acids have been known for a long t ime [1]. Azo coupling with 1 ,3-diphenylbarbi tur ic  and 
1 ,3-diphenyl-2- th iobarbi tur ie  acids has rece ived  l i t t le  study. Only products of the coupling with diazotized 
aniline and p-ni t roani l ine  have been descr ibed  [2,3], but no proof for the s t ruc tures  of the compounds was 
presented ,  and the yields  were  not indicated.  

The aim of this work was a study of the possibi l i ty  of the coupling of var ious ly  substi tuted diazotized 
sulfani lamides with 1 ,3-diphenylbarbi tur ic  and 1 ,3-diphenyl-2- th iobarbi tur ic  acids and the elucidation of 
the s t ruc tures  of the react ion products .  

The azo coupling was c a r r i e d  out in alkaline media with equimolecular  amounts of the react ing sub-  
s tances ,  and, in al l  eases ,  led to a lmost  quantitative yields  of the react ion products (Table 1), r ega rd l e s s  
of the cha rac te r  of the substi tuent in the diazo component: 

+o? ;:: o, N 

oe-~\ph o ph 
lalh II III, IV 

a) R =H; b) R = C(=NH)NH2; c) R = COCH3; d) R = 2-thiazolyl e) R = 4-methyl-2- thiazolyl 
f) R = 5-ethyl-l,3,4-thiazol-2-yl; g) R = 2-pyridyl; h) R = 4,6-dimethyl-2-pyrimidyl 

HI X=O; IVX=S 

Compounds IIl and IV are yellow or orange, chromatographically homogeneous, crystalline substances 
that were slightly soluble in ethanol, acetic acid, and water, and quite soluble in aqueous alkali solutions 
with the formation of colored solutions. Two absorption bands of similar intensity are observed in the UV 
spectra of these solutions (Table 1): one up to 250 nm, and the other at 362-390 nm. The long-wave band 
of most of thio compounds IV is bathochromically shifted by 12-13 nm as compared with the spectra of 

their oxygen analogs. 

A model compound with a fixed p-sulfamidophenylazo group (V) in ethanol absorbs in the same region 
as the p-aminobenzenesulfamide and 5-benzylbarbiturie acid (Fig. 1) used for its synthesis, which is char- 
acteristic for compounds with two isolated chromophores [4]. The spectrum of an ethanol solution of the 
product of coupling of diazotized sulfanilamide with 1,3-diphenylbarbituric acid has two absorption bands - 
one with a maximum at 250 nm, and the' other at 385 nm - which indicates conjugation of the chromophores, 
which is possible in the hydrazone form 01in) and impossible in the azodiketo form (A). 

0 Cll. 
H2NSO2 ~ - -  - - N = N ~ -  ~=0][ N/ 6 ~, 

c6.574 N\co.o 
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Fig .  1. E lec t ron ic  spec t ra  of alcohol solut ions 
of: 1) su l fan i lamide  {i); 2) 1 ,3 -d ipheny lbarb i -  
t u r i c  acid {II) ; 3) 5-benzyl -  1 , 3 - d i p h e n y l b a r b i -  
t u r i c  acid {iII); 4) p-su l famidophenylhydrazone  
of 1 ,3-diphenylal loxan {IV); 5) 5 - b e n z y l - 5 -  (p- 
su l f amidopheny lazo ) - l , 3 -d ipheny lba rb i tu r i c  
acid {V). 

The IR spec t ra  of 1 ,3 -d iphenylbarb i tu r ic  and 1,3-  
d ipheny l -5 -benzy lba rb i tu r i c  acids and of model  c o m -  
pound V contain a weak band at 1742-1756 cm -1, which 
can be a sc r ibed  to the absorpt ion of the C ~-O bond of 
the u r e a  f ragment ,  and an in tense  band with a m a x i m u m  
and a shoulder  (or two maxima)  at 1689-1720 cm -1, 
which is apparent ly  assoc ia ted  with the absorpt ion  of the 

-d ica rbonyl  f ragment  of the molecules  [5,6]. The spec -  
t r u m  of IIIa is cha rac t e r i zed  by a band at 1732 cm -1, 
which can also be a sc r ibed  to vC2= O absorpt ion,  and an 
in tense  broad band with m a x i m a  at 1684, 1675 (shoulder),  
and 1650 cm -1, which a re  apparent ly  caused by the r -~O 
s t re tch ing  v ibra t ion  of the 4 ,6 -d ica rbonyl  grouping and 
the C = N  bond. S imi la r  absorpt ion  bands a re  also c h a r -  
ac t e r i s t i c  for the spec t ra  of the products  of the azo 
coupling of 1 ,3 -d iphenylbarb i tu r ic  acid with other d i -  
azot ized su l fan i lamides  and also for the thio analogs of 
the hydrazones  (IV) (Table 1). 

Thus the spec t ra l  data exclude the azodiketo form (A) of the products  of azo coupling and are  evidence 
in favor of the hydrazone fo rms  II and IV, possibly with i n t r a m o l e c u l a r  hydrogen bonding (B). The azo-enol  
form (C) is also unl ikely ,  s ince the form of the UV spec t rum of IIIa does not  change in acidified ethanol .  

o? 
--N=N 

o//~-- !..- o f i - - o  / 
A B C 

Our conclus ions  a re  in ag reemen t  with those of other authors  regard ing  the s t r u c t u r e s  of s i m i l a r  
products  of the coupling of diazot ized a romat ic  amines  with 1 ,2-d iphenyl -3 ,5-d ioxopyrazol id ine  [7]. 

In con t ras t  to V, which is incapable  of keto-enol  t au tomer i sm,  hydrazones  IIIa-h and IVa-h a re  less  
mobile  dur ing  chromatography  on alkal ine  a luminum oxide and more  mobi le  on acidic a luminum oxide or 
when an acidic sys t em of solvents  is used .  Moreover ,  the th iobarb i tu r ic  acid der iva t ives  are  less  mobile  
than the i r  oxygen analogs (Table 1) on a lkal ine  a luminum oxide. 

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

Genera l  Method for the P repa ra t i on  of 1,3-Diphenylal loxan and 1 ,3-Diphenyl -2- th ioa l loxan Hydrazones  
(iIIa-h, IVa-h).  A 0.001 mole sample  of the appropr ia te  su l fan i lamide  was d issolved in 2 ml  of water  and 
0.5 ml  of 10~c sodium hydroxide,  the solution was cooled to 0-5 ~ 0.0011 mole of sodium n i t r i t e  in 0.5 ml  of 
water  was added, and 1 ml  of 18~c hydrochlor ic  acid was then added with s t i r r i n g .  A solution of 0.001 mole 
of 1 ,3 -d iphenylbarb i tu r ic  [8] or 1 ,3 -d ipheny l -2 - th loba rb i tu r i c  acid [8] in 4 ml  of 10% sodium hydroxide was 
added to the prec ip i ta te .  After  s t i r r i n g  at 0-5 ~ for 20 rain, the mix ture  was acidif ied with acet ic  acid, a l -  
lowed to s tand for 2 h, and the precipi ta te  was removed  by f i l t ra t ion  and dr ied in a vacuum des icca to r .  The 
prec ip i ta te  was r e c r y s t a l l i z e d  f rom a sui table  solvent  and dr ied  in vacuo.  The proper t i es  of the synthes ized  
compounds are  p resen ted  in Table  1. 

5 -Beazy l -5 - (p - su l f amidopheny l azo ) - l , 3 - d i phe ny l ba r b i t u r i c  Acid (V). A 0.001 mole sample  of p - a m i n o -  
benzenesu l famide  in 1 ml  of concen t ra ted  hydrochlor ic  acid was cooled to 0-5 ~ and 0.0011 mole of sodium 
n i t r i t e  in 1 ml  of water  was added with s t i r r i n g .  A solution of 0.001 mole Of 5 - b e n z y l - l , 3 - d i p h e n y l b a r b i t u r i c  
acid [9] in 6 ml  of 10% sodium hydroxide was then added, the mix tu re  was s t i r r e d  at 0.5 ~ for 10 rain, 
acidified with acet ic  acid, and allowed to s tand for 3 h. The prec ip i ta te  was removed  by f i l t ra t ion  and 
dr ied  in a vacuum des icca to r .  It was then r e c r y s t a l l i z e d  from a l c o h o l - w a t e r  and vacuum dr ied .  The p rop-  
e r t i e s  of compounds V are  p re sen t ed  in Table  1. 

The UV spec t ra  of solut ions in ethanol and in 0.1 N aqueous NaOH were  recorded  with an SF-4A spec -  
t rophotometer  in thin (10 ram) l aye r s  and concent ra t ions  of 2 �9 10 -5 M. The IR spec t ra  of m i n e r a l  oil s u s -  
pensions  were  obtained with an IKS-14 spec t rophotometer .  The chromatography was c a r r i e d  out in a thin, 
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loose layer of "for chromatography" A1203, produced by the Donetsk Chemical Reagent Plant, on 12 by 12 
plates with a range of 10 cm and a layer thickness of 0.5 ram. The substances to be chromatographed were 
applied in about 0.001 ml (1% ethanol solutions) amounts. All of the substances were detected in UV light. 
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