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In evaluating the dependence of p r o p e r t i e s  of barb i tu ra tes  and th iobarb i tura tes  on the i r  s t ruc tu re  the 
introduction into posi t ion 5 of the he te rocyc le  of biologically act ive p-su l famidophenylazo  groups and the 
p repa ra t ion  in this way of the e a r l i e r  unknown 5-a lky l (a ry l ) -5 -p - su l famidopheny lazobarb i tu r i c  acids and 
the i r  2-thio analogs (I-X) was of in teres t .  These  compounds can also be regarded  as unique barbi tur ic  an-  
alogs of sa lazosu l fany lamides  [1-7], used  succe s s fu l l y r ecen t l y  in the medica l  t r ea tmen t  of nonspecif ic  ul-  
ce rous  coli t is .  As such analogs it was a lso  expedient to obtain products  of azo coupling of the diazotized 
sul fanylamides  with barbi tur ic  and 2- th iobarb i tur ic  acids (XI, XII). 

The synthes is  of compounds (I-XII) was achieved by azo coupling of diazotized sul fanylamides  with 
unsubst i tuted or  5 -a lky l (a ry l ) - subs t i tu ted  barbi tur ic  and 2- th iobarb i tur ic  acids. 
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The react ion  was c a r r i e d  out in basic medium with equimolecular  amounts  of reac t ing  m a t e r i a l s  and 
led in all c a se s ,  independently of the c h a r a c t e r  of R,R ' ,  and X, to a lmos t  quanti tat ive yield of azo coupling 
products  (Tables  1, 2). 

The synthes ized  p repa ra t ions ,  among them der iva t ives  obtained e a r l i e r  [8] of 1 ,3-diphenylbarbi tur ic  
and 1 ,3-d iphenyl -2- th iobarb i tur ic  acids (XII, XIV), were  examined for  an t ibac ter ia l  activity.  I t  was found 
that the ma jo r i t y  of p repa ra t ions  (36 compounds,  Table 3) p o s s e s s  ant ibacter ia l  act ivi ty  against  1-3 s t ra ins  
of m i c r o o r g a n i s m s  in a dilution of 1 : (1 �9 10-4-2 �9 10-4). It  i s  in te res t ing  to note that azo de r iva t ives  a re  
main ly  act ive against  St. aureus  and E__ eoli, while there  a r e  m a t e r i a l s  among the hydrazones  a lso  acting 
on other  f o r m s ,  in pa r t i cu la r ,  on Salmonella typhi abdominal is  69 and Shigella dysenter ige  Flexner i  "C". 

Sharp d i f fe rences  in effect  were  not es tab l i shed  for  der iva t ives  of 2-thio analogs and barb i tu ra tes ,  
1,3-unsubst i tuted,  and 1 ,3-diphenyl-subs t i tu ted  der iva t ives ,  or  a lso  for  compounds dist inguished by sub-  
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T A B L E  i.  D e r i v a t i v e s  of 5 - A l k y l ( a r y l ) - S u b s t i t u t e d  B a r b i t u r i c  and  
2 - T h i o b a r b i t u r i c  A c i d s  

Corn- IYield, Mp Found, qo 

pound I% (deg C) N S 
Empirical Calc., % 

Ia 8 
I ta  9 

I l ia  8 
IVa, 8 
Va 8 

VIa 8, 
VII a 8~ 

VIII a )l 
IX a E 
X a ~ 
Ib F(, 

II b ~ 
VI b ~( 

VII b ~( 
Ic  )1 

II c K 
V1 c }~ 

VII c ~ 
I d K 

II d ~{ 
V d ~8 

VI d ~1 
VII di '3 

I e ;8 
I Ie  ,9 
V e ;6 

VIe ,9 
VII e '3 

If 9 
/If 1 
Vf 8 

vIf 5 
VIIf 9 

Ig 6 
fig 8 
Vg 3 

VI g 3 
VIlg 1 

Ill 8 
IIh 9 
Vh 

Vth 9 
VIIh 5 

formula N 

Cx~Hx3NsOsS 
CI~HI~NsO~S 
CIsHI3Ns05S 
CIeHI3NsOsS 
CIvHI~NsO~S 
CI~HI3N~O4S2 
Cx3HIsN~ 04S2 
CIsHIgN~O 4S2 
CxoHxaNsO4S~ 
ClvHlsW~04S.2 
CI~HasNTOsS 
C1 ~H17 N 70~S 
CI~HIsNTO4S2 
C,4Ha~NTO4S2 
Ca 4HsNsO6S 
C,sHI~NsO6S 
C14HI~N~O~S~ 
C~HavN~O~S~ 
CI~Hx4NaOsS~ 
C~oH~NeO~S~ 
C~oH~N~O~S2 
C~H a ~N~O~S~ 
C~HI~N~O4S3 
Ca~Ha~N~O~S~ 
C~HxsNoO~S~ 
Ca HasN~O~S~, 
CaoH~NaO ~Sa 
C, TH~sN~O4S3 
CloH17NTO~S~ 
C~THloNTO~S~ 21,2~ 
C~IH:t9N70~S~ 19,0~ 
C~nHx~NTOaSn t8 0~ 
C~H~N~O~S~ 203~ 
C~THI~NoO~S 20,13 
C1 s HI 8 NeOnS 19,47 
C~ ~ H1 s N~O~S 17,52 
C~ ~ H~ N~O 4 S~ 18,38 
CtsHlsNo04S~ 18,77 
C~sH~NTO~S 22,01 
Cx~H~NTO~S 21,33 
C~aH~NvO~S 19,31 
C~sHa~N~O4S~ 21,24 
C~gH~N~O4S ~ 20,62 

9,44 
9,08 
8,40 
8,27 
7,98 

18,04 
17,35 
16,13 
15,89 
15,36 
8,40 
8,10 

16,13 
15,58 
8,42 
8,12 

16,17 
15,62 
15,18 
14,69 
13,23 
21,93 
21,25 
14,69 
14,23 
12,86 
21,25 
20,62 
14,20 
13,77 
12,48 
20,57 
19,97 
7,68 
7,43 
6,68 

14,79 
14,33 
7,19 
6,97 
6,31 

13,89 
13,48 

Note .  C r y s t a l l i z a t i o n  s o l v e n t s :  A) w a t e r ;  B) e thanol ;  C) aqueous  
a c e t i c  ac id ;  D5 g l a c i a l  a c e t i c  ac id ;  E) aqueous  e thano l .  E l e c t r o n i c  
s p e c t r a  ) tmax,  n m  (e un i t s ) ,  in  0.1 N s o d i u m  h y d r o x i d e  so lu t ion :  (Ia) 
251 (4.08); (IIa) 251 (4.125; (Il ia) 264 (4.335; (!Va) 253 (4.37); (Va) 
255 (4.115; (Via) 258 (4.31); (VIIa) 262 (4.53); (VIlXa5 265 (4.34); (IXa) 
258 (4.38); (Xa) 256 (4.30); in e thano l :  (Ia) 271 (4.26); (IIa) 254 
(4.21); (IVa) 264 (4.29);(Va) 268 (4.10); (VIIa5 288 (4.03); (LXa) 259 
(4.36); (Xa) 258 (4.37). 

s t i t u e n t s  in  the  s u l f a m i d e  r e s i d u e .  E t h a z o l e  d e r i v a t i v e s  have  the  l a r g e s t  l a t i t ude  in  s p e c t r t t m  of  e f f ec t  in  
t he  h y d r a z o n e  s e r i e s .  In t he  s e r i e s  of  azo  d e r i v a t i v e s  a l a r g e  l a t i t u d e  in s p e c t r u m  of  e f f ec t  i s  s een  
c l e a r l y  fo r  d e r i v a t i v e s  of  5 - i s o p r o p y l b a r b i t u r i c  a c i d  and i t s  2 - t h i o  ana log ,  in c o m p a r i s o n  with d e r i v a t i v e s  
of  5 - e t h y l b a r b i t u r i c  a c id  and i t s  2 - t h i o  ana log .  Of a l l  the  compounds  only the  coup l ing  p r o d u c t  of 5 - b e n z y l -  
b a r b i t u r i c  a c id  wi th  d i a z o t i z e d  e thazo l e  (Vf) was  found to be  a c t i v e  a g a i n s t  P s e u d o m o n a s  p y o c y a n e u m  104. 
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TABLE 3. Ant ibac ter ia l  Activi ty of 
Der iva t ives  of Barb i tu r i c  and 2- 
Thiobarbi tur ic  Acids 

Compound 

IC 
Id 
Ih 

IIc 
IId 
I I f  

1II a 
IV a 
Vd 

vI 
vI e 
vI f 

VII d 
VII e 
VII f 
v4t1  
VIII a 

xIIf  
XIIh 

X1IIc 
XIIlf 
XIIlh 
XIVc 
XIVf 
XIVh 

§ 
§ 
§ 
§ 

§ 2 4 7  

+ 
§ 
+ 

+ 
§ 
§ 

§ 
§ 

§ 2 4 7  
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 

§ 

+ .  

§ 

; l  

II III 

+ -- 

+ 
+ +  
+ +  
+ +  

+ +  
+ +  
+ +  
+ +  § 

+ 

+ 

+ , 

@ 

i 

. § 

I 

I + 
I 

IV 

I 2 

-i- 

§ 

§ 

Designation: I) St. aureus  209; II) E._~. 
colt 138; I~) Sal___. typhi abdominal is  69; 
IV) Shigella dys. F lexner i  C. 1) Bac te -  
r ios ta t i c  effect;  2) bac ter ic ida l  effect.  
Dilution + 1/10,000 ++ 1/20,000. 
Note. All p r epa ra t i ons  a r e  inact ive in 
re la t ion to B a c t e r i u m  Fr ied lander i ,  
P ro t eus  vu lgar i s ,  B a c t e r i u m  subti t is ,  
Candida albicans,  and Asp. famigatus ,  

EXPERIMENTAL 

We dissolved 0.001 mole of the corresponding sul- 
fanylamide in i ml of conc. hydrochloric acid, cooled to 0- 
5 ~ and added with stirring 0.0011 mole of sodium nitrite in 
1 ml of water. Then the diazo salt was added to a solution 
of 0.001 mole of the unsubstituted or 5-alkyl-substituted 
barbituric or 2-tkiobarbituric acid in 6 ml of a 10% sodium 
hydroxide solution. After stirring for i0 re_in and main- 
raining for 2 h at 0-5 ~ the mixture was acidified with acetic 
acid; after 2 h the precipitate was filtered and dried in a 
vacuum desiccator over cone. sulfuric acid. After recrys- 
tallization the precipitate was dried in vacuum over phos- 
phorus pentoxide. Azo coupling products are orange-col- 
ored materials, slightly soluble in water and organic sol- 
vents, and soluble in dimethylformamide and sodium hy- 

droxide, potassium hydroxide, and sodium carbonate solu- 
tions. Azo derivatives (I-X) are soluble in methanol, eth- 
anol, acet ic  acid. Resul t s  of e lementa l  ana lys is ,  mel t ing  
points,  and spec t ra l  c h a r a c t e r i s t i c s  of the obtained c o m -  
pounds a r e  p re sen ted  in Tables  1 and 2. 

E lec t ron ic  spec t r a  were  taken in ethanol o r  0.1 N 
sodium hydroxide solutions on an SF-4A spec t ropho tome-  
t e r  at  a l aye r  th ickness  of 10 ram and a concentrat ion of 
(1.2-2) �9 i0 -5 m o l e / l i t e r .  
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