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In the action of diazonium salts on 5-alkylidenerhodanines, azo 
compounds are formed by the replacement of one or two hydrogen 
atoms in the methyl group. In the case of 5-ethylidenerhodanines, 
the formation of an azorhodanine through the replacement of the 
alkylidene residue by an arylazo group takes place simultaneously. 
In the formazyl derivatives the long-wave absorption maximum is 
displaced hypsochromically by 15-20 am as compared with the dyes 
having a singIe azo group. 

The  e n h a n c e d  r e a c t i v i t y  of the  m e t h y l e n e  g r o u p  in  
the  a z o l i d - 4 - o n e s  e n a b l e s  v e r y  d i v e r s e  d e r i v a t i v e s  of 
t h e s e  c o m p o u n d s  at  p o s i t i o n  5 to be  o b t a i n e d .  A c e o r d -  
ing  to the  p r i n c i p l e  of v i n y l o g y ,  i t  e o u l d  b e  a s s u m e d  
t h a t  the  m e t h y l  g r o u p  in  5 - a l k y l i d e n e  d e r i v a t i v e s  of 
the  a z o l i d - 4 - o n e s  s h o u l d  a l s o  p o s s e s s  an  e n h a n c e d  
r e a c t i v i t y .  

As  s h o w n  p r e v i o u s l y  [1, 2], t he  h y d r o g e n  a t o m s  of 
the  m e t h y l e n e  g r o u p  of r h o d a n i n e  p o s s e s s  the  g r e a t e s t  
m o b i l i t y .  The  i n v e s t i g a t i o n s  c a r r i e d  ou t  h a v e  e s t a b -  
l i s h e d  t h a t  on ly  the  m e t h y l  g r o u p  of 5 - e t h y l i d e n e r h o -  
d a n i n e  and  i t s  c~-methy l  and  ~ - p h e n y l  d e r i v a t i v e s  
r e a c t  w i t h  d i a z o n i u m  s a l t s .  The  a r y l a z o  g r o u p  r e -  
p l a c e s  one  o r  two h y d r o g e n  a t o m s  in  the  m e t h y l  g r o u p .  

O t h e r  5 - a l k y l i d e n e  d e r i v a t i v e s  of a z o l i d - 4 - o n e s ,  
n a m e l y  5 - e t h y l i d e n e - 2 - t h i o h y d a n t o i n ,  5 - ( a - m e t h y l -  
p r o p y l i d e n e ) r h o d a n i n e ,  and  5 - (  a - m e t h y l b u t y l i d e n e  ) - 
r h o d a n i n e  do no t  r e a c t  w i th  d i a z o n i u m  s a l t s  u n d e r  
t h e s e  c o n d i t i o n s .  

H o w e v e r ,  i n  a d d i t i o n  to the  azo  c o u p l i n g  r e a c t i o n  
at  the  m e t h y l  g r o u p ,  the  r e p l a c e m e n t  of the  a l k y l i d e n e  

r e s i d u e  s o m e t i m e s  t a k e s  p l a c e  w i t h  the  f o r m a t i o n  of 
the  c o r r e s p o n d i n g  a z o r h o d a n i n e .  The  f o r m a t i o n  of 
t h e s e  p r o d u c t s  m a y  be  r e p r e s e n t e d  by  the  f o l l o w i n g  
s c h e m e :  

HN =0 S//[----~ \ \C_ OH / N:= N_ A r "XS/  S//~ S-~%C_CH ~ HN = 0  

I I \ N = N - - A r  

1 It 
HN =O HN =O 

S//LS~\N ~N_A r L~ /~N NH Ar S~/"XS ' % C _ C / / -  _ 
f \ N ~ N - - A r  It 

The replacement of the alkylidene residue by the 
arylazo group is observed in the case of 5-ethylidene- 
rhodanine: acetaldehyde and an arylazorhodanine are 
found in the reaction product. The replacement of an 
acetophenone or acetone residue did not take place 
under these conditions, in contrast to information in 
the literature for derivatives of isoxazol-5-one [3]. 

The structure of the compounds obtained is con- 
firmed not only by the analytical data but also by their 

solubility in alkalis and their capacity for undergoing 

hydrolysis with the formation of thiocyanie acid, which 
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Fig .  UV a b s o r p t i o n  s p e e t r a :  1) 5 - ( o - e a r -  
b o x y p h e n y l h y d r a z o n o e t h y l i d e n e )  r h o d a n i n e  
(I); 2) 5 - [ b i s ( o - e a r b o x y p h e n y l a z o )  e t h y l -  
i d e n e ] r h o d a n i n e  (l'I) 5 - [ f i - ( o - c a r b o x y -  
p h e n y l a z o ) -  a - m e t h y l e t h y l i d e n e  ] r h o d a n i n e  

( n i l  

shows that position 3 of the thiazolidine ring is free. 
The similarity of the UV spectra of the formazyl 

derivative of 5-ethylidenerhodanine and the derivative 
of 5-isopropylidenerhodanine containing two arylazo 

groups shows that the latter has the formazyl, and not 
the bishydrazone, structure. 

EXPERIMENTAL 

5-Ethylideae-, 5-phenylethylideae-, and 5-isopropylidenerho- 
danines were obtained by published methods [4]. 

g-(t~-Phenylazoethylidene)rhodanine (I). A solution of 1.1 g (0.007 
mole) of 5-ethylidenerhodanine in 7g ml of 5% aqueous ammonia was 
coupled at 0~ with 0.0t4 mole of benzenediazonium hydrochloride, 
obtained from 0.014 mole of aniline. Considerable resinification took 
place. The yellow precipitate was filtered off from the red-orange 
solution. Acidification of the filtrate with hydrochloric acid (i  : 1) led 
to the separation of an additional amount of precipitate. Yield was 
0.55 g. From gIacial acetic acid it formed yellow microcrystalline 
powder. 

In a similar manner to I, 5-ethylidenerhodanine and p-sulfamoyl- 
benzenediazordum hydrochloride gave 5-[13-(sulfamoylphenylazo)- 
ethylidene]rhodanine (II) (table). 

5-[t3-(o-Carboxyphenylazo)ethylidene]rhodanine (Ill) and 5- 
[8, l~-bis(o-carboxyphenylazo)ethylidene]rhodanine (IV). A solution 
of 2.4 g (0.015 mole) of 5-ethylidenerhodanine in 80 ml of 6% aqueous 
ammonia was coupled with 0.03 mole of o-carboxybenzenediazonium 
hydroehloride. After acidification, the precipitate was filtered off and 
treated with boiling methanol. Part of the substance passed into eth- 
anolic solution, the dilution of which with water yielded a yellow 
substance (III). From acetic acid it formed yellow plates. The residue 
after the ethanol treatment was recrystallized from gIacial acetic 
acid, which gave a yellow microcrystalline powder (IV). 

Similarly, 5-isopropylidenerhodanine and o-earboxybenzene- 
diazonium chloride gave V. After recrystallization from methanol it 
formed a brick-red mierocrystalIine powder. 

6- [a- Phenyl-l~, ~- bis(o-carboxyphenylazo) ethylidene]rhodanine 
(VI). With gentle heating, 1.g g (0.006 mole) of 5-(a-phenylethyli- 
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CHEMISTRY O F  HETEROCYC LIC COMPOUNDS 

dene)rhodanine was dissolved in 35 ml of 5% ethanolic KOH. The 
solution was cooled to 0 ~ C, and to it was slowly added a solution of 
o-carboxybenzenediazonium chloride prepared from 0.68 g (0.005 
mole) of anthranilic acid. The solution immediately became dark 
red, and then it deposited a small amount of crystals. The mixture 
was left in ice for another 30 rain and was then acidified with 10% 
hydrochloric acid. The ground precipitate was filtered off, washed 
with water, and dried. Yield 1.4 g; thin dark red needles from 
methanol. 

5- [a- Phenyl- •-(p-tolylazo)ethylidene]rhodanine (VII) was obtained 
similarly using p-toluenediazonium chloride. 

fi-(p-Tolylazo)rhodanine. A solution of 0.8 g (0.005 mole) of 
5-ethylidenerhodanine in 30 ml of 5@0 aqueous ammonia was coupled 
with the p-toluenedlazonium chloride obtained from 0.5 g (0.005 
mole) of p-toluidine. During the coupling reaction, the solution 
foamed, the smell of acetaldehyde was perceived and a yellow pre- 
cipitate deposited. After 30 rain, the solution was acidified, and the 
precipitate was separated off and re.crystallized from methanol. Orange 
needles with mp 229-2300C, wl'dch corresponds to literature data for 
5-(p-tolylazo)rhodanine [5]. Found, %: N 17.08; S 25.55. Calculated 
for C10HgON~Sz, %: N 16.71; S 25.51. 
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