
D E R I V A T I V E S  OF 3 - D I P H E N Y L A C E T A M I D O - T H I A Z O L I D I N - 4 - O N E  

S.  A .  Y u r z h e n k o  UDC615.245.3-011.24 

Der iva t ives  of hydrazine,  pa r t i cu l a r l y  hydrazides ,  have recen t ly  b e c o m e  impor tan t  in modern  chemo-  
the rapy  [1]., However,  hydraz ides  in the thiazolidine s e r i e s  have been l i t t le  invest igated,  expecia l ly  the i r  
chemica l  behavior .  They a re  cer ta in ly  interest ing,  s ince the p r e s e n c e  of a thiazolidine r ing in the molecule  
genera l ly  leads  to a d e c r e a s e  in toxici ty.  Our a i m  was to synthesize  a s e r i e s  of th iazol id in-4-one de r i v a -  
t i ves  containing a res idue  of N-d iphenyl -ace ty lhydraz ide  as  pa r t  of the molecule  [2]. 

We took advantage of the abil i ty of the p r i m a r y  amino group of N-diphenylacety lhydrazide  (I) to under -  
go r eac t ions  of e lec t rophi l ic  substi tut ion by which hydrazones  with the cor responding  a roma t i c  a ldehydes  
(Ha, IIb) could be formed,  and so we introduced I into the reac t ion  with phenyl isothiocyanate  and a lso  with 
carbon disulfide in a bas ic  med ium [3]. N-Pheny l -N ' -d ipheny lace t amido - th iou rea  (HI) was  fo rmed  and on 
reac t ion  with monochloroace t ic  acid [4] was  conver ted  into N-(2-phenyl imino-4-oxoth iazo l id iny l -3) -d ipheny-  
l ace tamide  (IV). The s t ruc tu re  of IV was  conf i rmed  by acid hydro lys i s  through the fo rmat ion  of N-(2 ,4-d io-  
xo th iazo l id iny l -3 ) -d iphenyl -ace tamide  (V). The p o t a s s i u m  d i th iocarbamate  obtained in the second case  was 
fu r the r  condensed with a neut ra l ized  solution of monochloroace t ic  acid to give N-(2- th ioxo-4-oxoth iazo l id-  
iny l -3) -d iphenylace tamide  (VD. 

Compounds IV and VI read i ly  condense with a r o m a t i c  a ldehydes to yield cor responding  5-benzyl idene 
de r iva t i ve s  of th iazo l id in-4-one  (VIIa-VIIc and v m ) :  
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The bas ic  p r o p e r t i e s  of I a l so  mani fes t  t hemse lves ,  although r a t h e r  weakly, when the l a t t e r  compound is  
reac ted ,  analogously to hydraz ine  hydrate ,  with th iazol id ine-2 ,4-dione.  The thiazolidine r ing is  c leaved at 
i t s  3-4 bond and N-d ipheny l -N ' - (S -ea rbamyl - th iog lyco ly l ) -hyd raz ine  (IX) is  formed:  
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TABLE 1. Derivat ives of Diphenylacetylhydrazide and 3-diphenyl-  
acetamido- thiaz olidin-4-one 

Com- 
pound 

l la 
lib 
lie 
III 
IV 
V 
VI 

Vlla 
VII~ 
Vll~ 
VII I 
IX 

Mel~ing 
�9 point 

(~ 

210--1 
237--9 
205--6 
176--7 
138--40 
106--7 
175--6 
231--2 (dec.) 
211--2 (dec.)i 
252--3 (dec.)! 
265--6 (dec.) I 
282--5 (dec.) 

Ar 
Found (~o) 

N S 

I1,81 
7,25 

11,85 
11,85 
I0, 28 
8,76 
8,29 
9,02 
5,72 
8,62 

10,61 
11,98 

n-NO~C~H4t I 
n-BrCsH42 
n-(CHs)~NC, H~8 

n-NO2~H 4 
n-BrC~I2144 
n-(CH3)~NCsHa 
n-NO2C~H 4 

8,14 
9,79 

18,78 
13,54 

13758 
6,04 
9,10 

Empirical 
formula 

C21Hl~NaOs 
CzlHt 7BrtN2Ol 
Ca3H.~3NsOz 
C~IHtgN3OiSt 
C~3HtgNsOzS1 
CI ~Hz4NIO~Sz 
Ca vHt4N~O~Sa 
C~.4Ht~NaO~tS2 
~4HI~BrlN~O2S2 
C2~Hz3N~O2S2 
C3oH.~N4OaSt 
Ct~HITN3OzSx 

Calculated 

N S 

11,69 -- 
7,27 

11,76 
11,63 8,87 
10,47 7,99 
8,59 9,82 
8,18 18,73 
8,84 13,49 
5,50 
8,87 13"~'54 

I0,48 6,00 
12,24 9,34 

O 

$6,8 
71,8 
73,8 
$5,4 
56,7 
54,0 
33,7 
36,3 
81,0 
35,4 
33,6 
$7,3 

1Found (%): C 70.02; H 4.95. Calculated (%): C 70.18; H 4.77. 
2Fotmd (%): C 63.97; H 4.41. Calculated (%): C 64.15; H 4.36. 
3Found (%): C 77.43; H 6.61. Calculated (%): C 77.28; H 6.49. 
4Found (%): Br 12.64, Calculated (%): Br 12.59. 

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

Diphenylacetylhydrazide (I). Hydrazine hydrate (15 ml) was added to a solution of 22.6 g of ethyl di- 
phenylacetate in 50 ml of ethanol, and the mixture was boiled for 3 h. The solution was filtered, and the 
fi l trate poured into water .  The yield was 21.9 g of a white, f ine-crys ta l l ine  power, mp 140-142 ~ (from 60% 
methanol). 

p-Nitrobenzaldehyde N-Diphenylacetylhydrazone (IIa). A mixture of 0.68 g (0.003 mole) of I, 0.58 g 
(0.005 mole) of anhydrous sodium acetate, 0.75 g (0.0045 mole ) of p-nitrobenzaldehyde, and 10 ml of glacial 
acetic acid was boiled for half an hour. Light-yellow c rys ta l s  separated out even f rom the hot solution. The 
precipi tate  was fil tered and washed with a small amount of acetic acid and ether.  The product was IIa; IIb 
and lIc were obtained analogously (see Table 1). 

N-Phenyl-N'-di l~henylacetamido-thiourea (III). Phenylisothiocyanate (8.1 g, 0.06 mole) was added to a 
solution of 11.3 g (0.05 mole) of I in 30 ml of ethanol. The mixture was heated for 5-10 min, and a bulky 
white precipi tate  separated out. This was fi l tered and washed with alcohol and ether.  The yield was 12.1 g 
of III (see Table 1)~ 

N-(2-Phenyl imino-4-oxothiazol idinyl-3)-diphenylacetamide (IV). Monochloroacetic acid (4.72 g, 0.005 
mole ) and 4.1 g of anhydrous sodium acetate were added to a solution of 10.83 g (0.003 mole ) of III in 45 ml 
of glacial acetic acid. The mixture was boiled for 4 h, and then fil tered. The fi l t rate was cooled and poured 
into water .  The white, amorphous precipi ta te  was filtered, washed with water, and dried in the air .  The 
yield was 6.81 g of IV (from a mixture of acetic acid and water) (see Table 1). 

N-(2,4-dioxothiazolidinyl-3)-diphenylacetamide (V). Concentrated hydrochloric  acid (10 ml) was added 
to a solution of 1.2 g of IV in 10 ml of ethanol. The mixture was boiled for 1 h, mixed with activated char -  
coal, and fil tered. The fil trate was well cooled and poured into water.  The white amorphous precipi ta te  was 
washed with water .  The yield was 0.54 g of V, which was rec rys ta l l i zed  f rom dilute alcohol (see Table 1). 

N-(2-Thioxo-4-oxothiazol idinyl-3)-diphenylacetamide (VI). Compound I (11.3 g) was added to a mix- 
ture of 5.6 g of potass ium hydroxide, 4.56 g of carbon disulfide, and 30 ml of water.  The result ing mixture 
was s t i r red  for 1 h at room tempera ture .  A solution of 4.7 g (0.05 mole) of monochloroacet ic  acid in 10 ml 
of water  was neutral ized with 3.5 g (0.025 mole) of potass ium carbonate and added to the above mixture, 
which was then left to stand for 1 h. The solution was neutral ized with concentrated hydrochlor ic  acid using 
li tmus as indicator, and another 20 ml of boiling hydrochlor ic  acid was introduced. The mixture was then 
heated for 20-30 min at 90 ~ An oiiy substance separated out f rom the solution and eventually solidified. 
The product  was isolated and rec rys ta l l i zed  f rom dilute alcohol. The yield was 0.9 g of VI, obtained as a 
l ight-yellow powder (see Table 1). 
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N-(5-p-Nitrobenzylidene-2-thioxo-4-oxothiazolidinyl-3)-diphenylacetamide (VIIa): A mixture of 
0.68 g (0.002 mole) of VI, 0.5 g (0.003 mole) ofp-nitrobenzaldehyde, and i0 ml of acetic acid was refluxed 
for 1 h. The mixture was cooled and the precipitate filtered. The yield was 0.63 g of VIIa, which was re- 

crystallized from acetic acid. Compounds VIIb, VIlc, and VIII were obtained analogously (see Table I)o 

N-Diphenylacetyl-N'(S-carbamylthioglycolyl)-hydrazine (IX). Thiazolidine-2,4-dione (1.5 g) was 
added to a solution of 2.26 g of I in 15 ml of water. The mixture was boiled for 50h. The solutionwas mixed 

with activated charcoal and filtered. The filtrate was cooled and poured into water. The precipitate that 
Separated out after some time was washed with water, dried, and crystallized from butanol. The yield was 
2.3 of IX (see Table i). 

i. 

2. 

3. 
4. 
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