
af te r  10-15 rain. Af ter  24 h, the mix tu re  was diluted with water ,  acidified with HC1, and f i l tered.  The p rod-  
ucts were  c rys t a l l i zed  f r o m  acet ic  acid o r  dioxane. 
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R E A C T I O N  OF 2 - I M I N O - 3 - A R Y L - 4 - O X O T H I A Z O L I D I N E S  

W I T H  P H E N Y L  I S O T H I O C Y A N A T E  

Y u .  V.  S v e t k i n ,  S. A .  V a s i l ' e v a ,  
a n d  L .  D.  T o k a r e v a  

UDC 547.789.1.5 

2-Pheny l th ioca rbamoyl imino-3 -a ry l -4 -oxo th iazo l id ines ,  which a re  hydrolyzed at the C =N and 
N 3 = C 4 bonds of the thiazolidine ring to give 3-ary l th iazo l id ine-2 ,4-d iones .  N-phenyl th iocarb-  
amoylarylpseudothiohydantoic  acids,  and 3-phenyl th iocarbamoyl th iazol id ine-2 .4-dione ,  were  
synthes ized by reac t ion  of 2 - imino -3 -a ry l -4 -oxo th i azo l id ines  with phenyl isothiocyanate .  

In o rde r  to obtain compounds with poss ib le  physiological  act ivi ty we invest igated the addition of phenyl 
isothiocyanate  to the imino group of 2 - imino-3 -a ry l -4 -oxo th i azo l id ines  Ia- i  to give 2-phenyl th iocarbamoyl-  
im ino -3 -a ry l -4 -oxo th i azo l id ines  I Ia- i  in high yie lds .  

~ r 
+ C6Hs--N~C=S * 

H2O, 30%Hcl 

c---N~._7/ 
H2C\s/'C~N~N HC6H s 

S 
I la- i  

I 

O~C__N/C6H 5 S 
l ~ + NH2CN HC6H5 H..C~.s/C% O 

I11 1H20' H+ 

NH3 * H.2S + C6HsNH 2 * CO., 

s f  
O~c/OI'J.. N/C N HC6 H 5 

I II 
fl 2 C'~s/C'~ N HC6H 5 

w A  

S IL 
O %C/O H.. N,/HCN H CsH5 

I I 
II:C'--S/C%NCsH 5 

S S 
II IT 

O~C--N/cN~cous uoo O~C---N/CNHCsUs 
-H20 H2C~s/C~NceH5 (HCI) fl2C.~s/C~o + C~HsN H 

1v I3 v V! 
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TABLE 1. 2 - P h e n y l t h i o c a r b a m o y l i m i n o - 3 - a r y l - 4 - o x o t h i a z o l i d i n e s  
I Ia - i  

:om - 
ound I~ 

flat 

lib 

IIc 

lld 

I I e  

mp, ~ Empirical 
form ula 

Ill 
Ilg 

IIh 

Ill 

H 

p-CH3 

? -OCH 

-OC2E 

m-CI 
-Br 
-NO2 

-CTHI: 

m-NO2 

191--192 

189--190 

186--187 

193--194 

I79--180 
I90--191 
193--194 

173--174 

184--185 

I Found,% 

* F r o m  dioxane.  
~Found: 

t C 

C,sH,3N~OS2 58,4 

C 7H sN2OS2 59,5 

C,TH~sN302S2 57.9 

C1sHITN302S2 58,2 

CI~H,2N~OS2CI 53.0 
C,6H,2N3OS2Br 4~]~, 
C,~HI2N403S2 

N 64,3 C~3H2T 3OS2 

CIsHI2N4QS.~ 51,7 

Calc., % 
Zmax, nm 

H N C I{ N Ilia) 

4,1 12,2 58,7 4,0 12,8 245(4,15) 
405(4,02) 

4.5 12.4 59814,4 12,3 278{4,16) 

4,7 11,3 57,t 4,2 11.6 264(4,23)113(4"07) 

4,1 11,6 58,2 4,2 11,3 261414(4,04)420(4'02)(4,28) 

3,2112,2[ 53,1] 3,3] 11.61 336 (3,96) 
2,8] 10,l[47.313,0110.3[ -tl2(3,94) 

270(4,201 3,1]14,5 51.6 3,2 15,0 
i 370(4,10) 

6,2 9,5[64,5 6,4 9,9 266(4,21) 
414(3,98) 
300(4,25) 3.4 14,4 51,6 3,2 15.0 
403(4,08) 

hi 324 (mass  s p e c t r o m e t r i c a l l y ) .  Ca lcu la ted :  1%{ 327. 

I 
~o ield 

85 

9~ 

89 

80 

85 
9O 
7O 

75 

7O 

Two in tense  th ioamide  bands  at 1120 and 1150 c m  -1 a r e  o b s e r v e d  in the  IR s p e c t r a  of Ha- i ,  whe re a s  the 
abso rp t ion  of a f r e e  NH group at 3300 c m  -1 [1] is absent .  Like the s p e c t r a  of the s t a r t ing  4 - th iazo l id inones  
(Ia-i),  the IR s p e c t r a  of p roduc t s  I Ia - i  con ta in  an in tense  abso rp t ion  band of the s t r e t ch ing  v ib ra t ions  of the 
CH2S grouping  [2] at 1245 cm-�94 this exc ludes  r e a c t i o n  of phenyl  i so th iocyana te  at the me thy lene  group.  

The e l ec t ron i c  s p e c t r a  of I Ia - i  cons i s t  of bands  at 245-300 nm pecu l i a r  to 4 - th iazo l id inones  [2] and a 
second  band at 400-418 nm re la ted  to the abso rp t i on  of  the th ioca rbony l  group [1]. 

Compound IIa is hyd ro lyzed  at the C =N bond to give 3 -pheny l th i azo l id ine -2 ,4 -d ione  l tI and phenyl th iourea .  
which subsequen t ly  d e c o m p o s e s  to a m m o n i a ,  hyd rogen  sulfide, anil ine,  and c a r b o n  dioxide.  The th iazol id ine  
r ing is c leaved  at the N3=C 4 bond on p ro longed  heat ing in h y d r o c h l o r i c  acid to g ive  N - p h e n y l t h i o c a r b a m o y l -  
phenylpseudoth iohydanto ic  acid IV. Acid  IV, which can  exis t  in two t a u t o m e r i c  f o r m s  (A ~-- B), is cyc l ized  to 
2 - p h e n y l i m i n o - 3 - p h e n y l t h i o c a r b a m o y l - 4 - o x o t h i a z o l i d t n e  V, which spl i ts  out anil ine and is conve r t ed  to 3 -phen -  
y l t h i o c a r b a m o y l t h i a z o l i d i n e - 2 , 4 - d i o n e  (VI). In tense  bands  a r e  p r e s e n t  in the IR s p e c t r u m  of acid IV at 1120 
(thioamide),  1680 (C = O group  of an acid with an i n t r a m o l e c u l a r  h y d r o g e n  bond), and 3200 c m  -1 (s t re tching 
v ib ra t ions  of  a bonded OH group  [1]). The 3 -pheny l th i azo l id ine -2 ,4 -d ione  (III) s t r u c t u r e  was con f i rmed  by  the 
IR s p e c t r a  and by a l t e rna t ive  syn thes i s  [3]. The IR s p e c t r a  of 3 -pheny l th i azo l id ine -2 ,4 -d ione  Ill  and 3 -pheny l -  
t h i o c a r b a m o y l t h i a z o l i d i n e - 2 , 4 - d i o n e  VI a r e  s i m i l a r ,  and this  is an  ind i rec t  ind ica t ion  of ident ical  r ing  s t r u c -  
t u r e s ,  They  conta in  two in tense  abso rp t i on  bands  at 1670 and 1720 c m  -1 due to the s t r e t ch ing  v ib ra t ions  of 
two C =O g roups .  In addit ion,  a band at 1120 c m  -1, which is c h a r a c t e r i s t i c  fo r  the abso rp t i on  of the NHCS 
group [1], appea r s  in the  IR s p e c t r u m  of VI. 

EXPERIMENTAL 

The IR spectra of KBr pellets of the compounds were recorded with a UR-10 spectrometer. The elec- 

tronic spectra of dioxane solutions of the compounds were measured with a Specord-UV-vis spectrophotometer. 

The molecular weights were measured with an MKh-1303 mass spectrometer at an [rdet system and ion source 

t e m p e r a t u r e  of 250 ~ an ionizing vol tage  of 50 V, an  e m i s s i o n  c u r r e n t  of 15 mA, and an a c c e l e r a t i n g  vol tage of 
2 kV. 2 - I m i n o - 3 - a r y l - 4 - o x o t h t a z o l i d t n e s  Ia - i  w e r e  obtained by r e a c t i o n  of a r y l t h i o u r e a s  with a c e t o c h l o r o a c e t i c  
anhydr ide  [4]. 

2 - P h e n y l t h i o c a r b a m o y l i m i n o - 3 - p h e n y l - 4 - o x o t h i a z o l i d i n e  (IIa). A 0 .6 -g  (5 mmole )  s ample  of phenyl  i so -  
th iocyana te  was  added with s t i r r i n g  to 1 g (5 mmole )  of Ia  in 40 ml  of a lcohol .  Af t e r  24 h, the p rec ip i t a t e  was  
r e m o v e d  by f i l t r a t ion  and washed with w a t e r  to  give 1.36 g (85%) of IIa. The r ema in ing  [I (Table 1) w e r e  ob-  
ta ined under  s i m i l a r  condi t ions .  

Acid H y d r o l y s i s  of IIa.  Concen t r a t ed  HC1 (10 ml) was  added to 1 g of IIa in 30 ml  of dioxane,  and the mix-  
t u r e  was  ref luxed fo r  1 h. It was then  cooled and t r e a t ed  with 100 ml  of wate r ,  and the p rec ip i t a t e  was r e mo v e d  
by  f i l t r a t ion  and ref luxed in wa te r .  The sol id m a t e r i a l  that  did not d i s so lve  on ref luxing in w a t e r  was  found to  
be N-pheny l th ioca rbamoylpheny lpseudo th iohydan to i c  acid IV [0.1 g (10%)] with mp 164-165 ~ Found:  C 55.9; 
H 4.5; N 12.3; S 18.4%; M 338 (mass  s p e c t r o m e t r i c a l l y )  CIsHIsN302S 2. Ca lcu la ted :  C 55.6; H 4.3; N 12.2; S 
18.5%; M 345. 
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Cooling of the aqueous f i l t rate yielded 0.3 g (30'~) of 3-phenylthiocarbamoylthiazol idine-2,4-dlone VI 
with mp 155-156 ~ Found: C 47.8; H 3.2; N 10.8~; M 229 (in mass - spec t rum) .  C10H10N202S 2. Calculated: 
C 47.6; H 3.2; N 11.1~; M 232. Evaporat ion of the hydrochloric  acid fi l trate gave 0.38 g (389) of 3-phenyl- 
thiazol idine-2,4-dione III with mp 142-143 ~ (no melting-point depress ion  was observed for a mixture of this 
product  with the product  obtained by the method in [3]). The hydrochlor ic  acid fi l trate was neutralized with 
t0% Na2CO 3 solution, saturated with alkali, and extracted with ether.  The ether extract  was treated with a 
mixture of acetic acid and acetic anhydride and the mixture was worked up to give acetanilide, with mp 114 ~ 
ffrom water), which was identified by a mixed-mel t ing point determination.  
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H A M M E T T  C O N S T A N T S  OF T H E  P Y R R O L I N E - 2 , 5 - D I O N E  R I N G  

V.  D. R o m a n e n k o .  N. N. K a l i b a b c h u k ,  
A.  A.  R o s i t s k i i ,  V.  G. Z a l e s s k a y a ,  V.  E .  D i d k o v s k i i ,  
a n d  S. V.  l k s a n o v a  

UDC 547.745 : 543.87 

The electronic effect of the pyrro l ine-2 ,5-dione  ring on the benzene ring in the case of 
N-aryl  compounds is close to the effect exerted by halogens. The overall  e l ec t ron-ac -  
ceptor  effect depends markedly on the nature of the solvent. The e lec t ron-donor  effect 
of conjugation is small.  

In the present  paper  we have made a quantitative evaluation of the electronic nature of the pyr ro l ine-  
2,5-dione (maleinimide) and pyrrol id ine-2 ,5-dione rings within the f ramework of the H a m m e t t - T a f t  method. 

In conformity with this, we determined the ~ constants of py r ro l i ne -2 ,5 -d ion - l -y l  (I), pyrro l id ine-2 ,5-  
d ion- l -y l  (IlL and 3 -ch lo ropyr ro l id ine -2 ,5 -d ion- l -y l  (III) substituents for the para  (Crp) and meta (a m) positions 
with respect  to the ionization of p- and m-subst i tuted benzoic acids and, on the basis of the resul ts ,  estimated, 
f rom the Taft equations, the independent contributions and the magnitudes of the substituent constants of the 
inductive (~i) and conjugation (~c) effects.  The ~i and ac constants found were compared with the cor respond-  
ing constants calculated on the basis of the F 19 NMR chemical shifts in the spectra of p- and m-subst i tuted 
f luorobenzenes.  

The information obtained may be of interest  in connection with the fact that in recent  years  maleinimides 
have received widespread recognition as subjects for the investigation of the chemis t ry  of heterocycl ic  chain 
po lymers  [1]. 

I I l 

! I I  II1 

The cr constants of substituents I-[II  in the equation 
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