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It was shown that during the interaction between 2-thiohydantoin and 
P2S$ in dioxane 2,4-di thiohydantoin (I) is formed, and without isola- 
tion from the reaction solution this compound forms 5 - a ry l azo -2 ,4 -  
dithiohydantoins ( I I -XI )  with salts of diazone.  The structure of two 
of these compounds has been determined by eountersynthesis.  When 
5-arylazo-2,4-di th iohydantoins  interact  with amines the correspond- 
ing 4-substituted derivatives are formed.  

P r e v i o u s l y  it has been shown [1] that 2-thiohydan- 
toin c o m b i n e s  with d iazon ium sa l t s  in pyr id ine  to f o r m  
the 5 - s u b s t i t u t e s .  

A s  subst i tut ion of the C--~O group by the C = S  group 
in p y r r o l i d o n e s - 4  and their  d e r i v a t i v e s  s t rong ly  a c t i -  
vo te s  pos i t ion  5 [2] and leads  to an i n c r e a s e  in c o l o r  
intens i ty  [3], we studied the p o s s i b i l i t y  of s y n t h e s i z -  
ing dithiohydantoin dyes .  Although individual  d e r i v a -  
t ives  of compound I w e r e  obtained and e x a m i n e d  as 
m e d i c i n a l  r e m e d i e s  [4], there  i s  no d e s e r i p t i o n  of the 
unsubst i tuted compound I in the l i t e r a t u r e .  A t t e m p t s  
to obtain compound I f r o m  2-thiohydantoin  in dioxane 
[2] showed that a good y ie ld  of this subs tance  i s  f o r m e d  
under the g iven  condit ions  although it cannot be i s o -  
lated.  H o w e v e r ,  on aceount  of the high act iv i ty  of e o m -  
pound I it  is  p o s s i b l e  to conduct a z o - c o m b i n a t i o n  with 
i so la t ion  of the substance~ One should note that under 
the g iven  condit ions  2- thiohydantoin  does  not combine .  

/ C\N/CH2 Dioxane , . Dioxane-water S CxN/~H--N=N--R 
H L it j tt 

I I I -X l  

Compounds I I -XI  are highly colored and readily 
soluble in organic solvents. Their s t ructures  were de- 

termined by countersynthesis involving the interaction 
between arylazo-2-thiohydantoins and P2 $5 in dioxane. 
This t ransformation was only achieved in the case of 
o-carboxyphenyl-  and n-ethoxyphenylazo-2-thiohydan- 
toin. 

In compounds I I -XI  the C=~S group in position 4 is 
distinguished by its distinet thioketone nature, which 
has been found for unsubstituted 4-thionpyrrolidones 
[2]. On interaction with aniline, hydrogen sulfide is 
evolved and the eorresponding 4-phenyl imino-5-aryl -  
azosubstitutes of compound I were formed according to 
the reaction: 

",~--~=s .2N_C6.s .N--C=r~--CG. s 
S=:C~N/CH--N=N--R - -  S ~ ~4~tt--N=N--R 

If :I 

EXPERIMENTAL 

2,4-Dithiohydantoin (I), A 2.32 g quantity (0.02 mole)  of 2- thio-  

hydantoin,  2,5 g P2Ss, and 25 ml  of anhydrous freshly distilled dioxane 
were boiled for 50 rain with a reflux condenser, after which the hot 
solution was fi l tered,  cooled, and immedia te ly  used for the synthe- 
sis of 5-arylazo-2,4-di th iohydantoins .  

5-(o-Carboxyphenylazo)-2,4-dithiohydantoin (V). a) A 0.02 mole 
quanti ty of diazotized antbxanilic acid was added to a dioxane solu- 

tion of compound I, cooled to 0 ~ C by the addition of 10 g of ice. The 
resulting red solution was held at 0* and then diluted with acidified 
water.  The precipi tate  was removed by filtration and washed with 
water.  Yield, 2.1 g (37%). It was crystallized from methanol .  

b) A 0.01 mole  quantity of 5- (o-carboxyphenylazo)-2- th lohydan-  

loin [1] was dissolved by heat ing in 50 mI  dioxane. To the hot solu- 
tion was added 1.0 g of sublimated P2Ss. The mixture  was boiled in a 
reflux condenser for 45 rain, after which ~ e  hot dark-red sotution was 
filtered and cooled. The precipitated crystals were separated and 
washed with dioxane. The yield was 2.2 g (78%). The compound ob- 

5-Arylazo-  2,4-dithiohydantoins (II- XI) 

R 

I11C6H5 
i 

II11 tl-HO-Cd~4 
IV i n-C2IlsO-C~H4 

V o-HOOC-C6H4 

VI n-HOOC-C~H4 

VIII ~-HOOC-CsH4 
VIII! o-H2OaAs-C6H4 

IX I n-H203As-C6H4 
I 

X i n-C6HvN-N-C~H4 

XI i [3-C~0I-t7 
I 

: { Found, % i Calculated, i 
Mp,* ~ I Empirical ] .. .% . . . .  ' ~- 

formula i ! '. Color (decomp.) i N S N S ' ,~ 

. _ ~t i " i TM 

Dark-red 208---2091CgHsN4S2 i23.17 27A9!23.7027.23[ 12 
i ~ i i I i 
i B l a c k  209--210: CgHsON4S~ 121.84'25.76i22.20125A2, '22 
Greenish-black I 203--204 i CIIHI~ON4$2 ' 19.48 22.36 19.98!22 88 22.4 

I i i I 

Light-red i 255--256 ! CloJ-IsO2N4S2 20.13 99 63 ~19.9820.801 36 

: ) 22.50!19"98 i Dark-red above 350!CIoHsO2N'4S2 19.59[ 122.80 24 

Red i 259--260i CIoHaO2N~S2 :19.54 22.97 19-08i22.80 11 
Yellow 209--210] CgHaO3N4S2As 15.83 - -  15.551 --  i42 

Red-orange above 3501CgHgO3N4S~As. 15.07 - -  15.55 - -  ] 20 
] i 

l } 27 49 22 9727.972 3,1 i 2 Dark-brown ' 235--236 i CI~HI2N~S2 i i i 

Red-brown i 214--2 I5 I C~3Ht~N4S2 ! 19.23 22A4i 19.56i22 39i 26 

I i L k / 1 
*II, III, from dichlorethane; IV, from butanol; V, VI, from methanol; Vlll, IX, from ethanol; 

VII, X, XI, two-fold reprecipitation with water from dlmethylformamlde. 
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rained was found to be identical to compound V obtained by method 
(a). 

Compounds II-IV and VI-XI were obtained in an analogous man- 
ner. 

4-Phenylimido-5-phenylazo-2-thiohydantoin. A 2.3 g quantity 
(0.01 mole) of compound II, 1.2 g (0.013 mole) of aniline, and 20 ml 
of methanol were boiled in a reflux condenser for 2 hr 30 rain. 
After the evolution of hydrogen sulfide a clear red-orange crystalline 
precipitate was formed Yield = 1.7 g (58%). Recrystallization from 
methanol produces fine yellow needles, mp 259~ ~ C (decomp.). 
Found, %: N 23.56; S 11.12. Calculated for C15HlsN~S, %: N 23.71; 
S 10.85. 

In an analogous manner 4-phenylimino-5-(n-carboxyphenylazo)- 
2-thiohydantoin was obtained from compound VI and aniline. Yield, 
65%. Small red-orange needles, mp 263~ ~ C (deeomp., meth- 
anol), Found, %: N 20.99; S 8.96. Calculated for C~H130~NsS, %: 
N 20.63; s 9.44. 
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