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The action of a concentrated aqueous solution of ammonia  on 4- 
thioxothiazolid-2-one has given an isomer of pseudothiohydantoin, 4- 
iminothiazol id-2-one (I). 5-Substituted derivatives of I have been 
obtained by the condensation of I with eatbonyl and nilxoso compounds 
and 4-substituted derivatives by condensation with amino eompom,ds. 

In the i s o m e r  of rhodanine  that we have p rev ious ly  
obtained [1], 4 - th ioxo th iazo l id -2 -one ,  not only the 
methy lene  group but a lso the thioketone group > C-~-~S 
proved to be ex t r eme ly  act ive ,  r ead i ly  r eac t i ng  with 
amino compounds I2]. In view of th is ,  we b e c a m e  in -  
t e r e s t e d  in the r eac t ion  of i so rhodan ine  with a m m o n i a  
as a method of obta in ing  unsubs t i tu ted  4 - i m i n o t h i a z o -  
l i d - 2 - o n e  (I), an i s o m e r  of pseudothiohydantoin .  The 
s y n t h e s i s  o f  t h i s  c o m p o u n d  f r o m  t h i o c y a n o a e e t a m i d e  

w a s  r e p o r t e d  i n  1893  b y  M i o l a t i  [3] ,  w h o  c a l l e d  i t  " i s o -  

t h i o h y d a n t o i n " .  H o w e v e r ,  i t  w a s  i m p o s s i b l e  t o  r e p e a t  

t h i s  s y n t h e s i s .  A t  t h e  s a m e  t i m e ,  b y  t h e  r e a c t i o n  o f  

i s o r h o d a n i n e  w i t h  c o n c e n t r a t e d  a m m o n i a  s o l u t i o n  a p r o -  

d u e t  w a s  o b t a i n e d  in  h i g h  y i e l d  a l l  t h e  p r o p e r t i e s  o f  

w h i c h  c o r r e s p o n d e d  t o  t h e  i m i n o  c o m p o u n d  I b u t  d i f -  

f e r e d  m a r k e d l y  f r o m  t h o s e  o f  M i o l a t i ' s  " i s o t h i o h y d a n -  

t o i n " .  

T h e  I t h a t  w e  s y n t h e s i z e d  r e a d i l y  c o n d e n s e s  w i t h  

c a r b o n y l  a n d  n i t r o s o  c o m p o u n d s  w i t h  t h e  f o r m a t i o n  o f  

t h e  c o r r e s p o n d i n g  d e r i v a t i v e s  I I I ,  V ,  a n d  VI ,  w h i c h  

s h o w s  t h e  h i g h  r e a c t i v i t y  o f  t h e  h y d r o g e n  a t o m s  o f  t h e  

m e t h y l e n e  g r o u p .  T h e  s t r u c t u r e  o f  HI  w a s  s h o w n  b y  

i t s  c o n v e r s i o n  i n t o  IV b y  a c i d  h y d r o l y s i s .  I a l s o  r e -  

a c t s  w i t h  a m i n e s ,  f o r m i n g  t h e  4 - i m i n o - s u b s t i t u t e d  

d e r i v a t i v e  V I I ,  w h i c h  h a v e  b e e n  d e s c r i b e d  p r e v i o u s l y  

[2]. 

Acid hydrolyds of I. A mixture of  0.58 g (0.005 mole) of I and 
2 ml  of concentrated hydrochloric acid was boiled for 15 rain. The 
white crystalline precipitate that deposited on cooling was filtered off, 
washed with water, and dried. Yield 0.46 g. After recrystallization 
from water, mp 124-125" C, with no depression in admixture with 
authentic thiazol idine-2,  4-dione (II) [4]. 

5-Benzyl idene-4- iminothtazol id-2-one (IIla). A mixture  of 0.58 
g (0.005 mole)  of I, 0.54 g (0.005 mole) of benzaldehyde, 0.5 g of 
anhydrous sodium acetate ,  and 5 ml  of glacial  acetic acid was boiled 
under reflux for 15 min and was then cooled and poured into 30 ml  of 
water.  The precipitate was filtered off, washed with water and e tha-  
nol, and dried at 60* C. Yield 0.92 g (90%). Mp 266-267* C (de- 
e o m p . ,  from ethanol). Small  l ight yellow crystals sparingly soluble 
in water and the usual organic solvents. Found, %: N 13.59, 13.63; 
S 15.55, 15.55. Caleulatcxl for Cl0 HsN2OS, ~ N13.71; S 15.70. 

Acid hydrolysis of  IIIa. A mixture of  0.2 g (0.001 mole) of Ilia 
and 5 ml  of 10% hydrochloric acid was boiled under reflux for 6 hr. 
After cooling, the precipitate was filtered off, washed with water, 
and dried; mp 242-243* C (from acetic acid) with no depression in ad-  
mixture with authentic 5-benzyl idene- thiazol idine-2,  4-dione [5]. 

5-(p-Nllzoben~/ l idene)-4- imtnothiazol ld-2-one (liIb)o A mixture 
of  1.16 g (0.01 mole)  of I, 1.51 g (0.01 mole) of p-nitrobenzaldehyde, 
1 g of anhydrous sodium acetate ,  and 15 rnl of  glacial  acetic acid was 
heated in the water bath for 30 rain. The cooled reaction mixturewas 
poured into 50 ml  of water, and the precipitate was filtered off, wash- 
ed with water and with methanol ,  and dried at 60* C. Yield 2.4 g 
(96%), mp 258-259 ~ C (from methanol) .  Yellow needles, sparingly 
soluble in water and the usual organic solvents. Found, %: N 17.01, 
16.94; S 12.72, 12.68. Calculated for C10HsNsOsS , %: N 16.86; 
S 12.87. 

5-(p-Diethylaminophenyl lmino)-4-1minothlazol id-2-one (V19. A 
mixture of 0.58 g (0.005 mole)  of I, 0.89 g (0.005 mole) of  p-nitroso- 
diethylanil ine,  and 5 ml  of acetic anhydride was prepared with cool-  
ing and was left for 20 hr. Then 20 ml  of water was added and the 
mixture was left for 4 hr. The precipitate was filtered off, washed 
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4-Iminothiazol ld-2-one (1). A mixture of 3.3 g (0.025 mole)  of 
isorhodanine and 15 ml  of 25 % aqueous ammonia  was heated at 80* C 
in a flask with a reflux condenser for 15 min.  The white crystalline 
precipitate that had deposited was filtered off, washed with 50 ml  of 
water and a small  amount of methanol ,  and dried at 60* C. Yield 
2.3 g (80 %). Aftex recrystallization from water it formed colorless 
lamellar  plates; it did not mel t  below 325 ~ C. Sparingly soluble in 
water and organic solvents. UV spectrum: kma x 250 nm,  log e 3.77; 
k m i  n 290 nm,  log 6 1.91 (in ethanol). Found, %: C 31.28, 31.31; 
H 3.53, 3.46; N 24.20; 24.02; S 2q .34, 27.59, Calculated for C3H4 
N2OS %: C 31.03; H 3.47; N 24.14; S 27.61. 

with water,  and dried over sulfuric acid. Yield 0.58 g (42%);, mp 
198-200" C (decomp. from butanol). Dark brown lustrous plates, 
sparingly soluble in organic solvents, insoluble in water.  Found, %: 
N 20.14, 20.17; S 11.70, 11.55. Calculated for C13H1GN4OS , %: 
N 20.27; S 11.60. 

5- lsont~oSo-4-iminothiazol id-2-one (V). To 50 ml  of 5% hydro- 
chloric acid cooled to 0 ~ C 5.8 g (0.05 mole)  of I was added and to 
this mixture,  with stirring and cooling, a solution of 10.5 g of sodium 
nitrite in 20 ml  of water was added dropwise over 3 hr. The resulting 
mixture was left at room temperature for 12 l~t. The precipitate was 
filtered off, washed with water and with acetone,  and dried at 60* C. 

Yield 5.1 g (70%). Mp 198-200" C (from water). Colorless prisms, 
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sparingly soluble in water and in organic solvents. Found, %: N 10.04, 
9.96; S 11.57, 11.32%. Calculated for C3H3N.20S, %: N 9.99; 8 11.44. 

4-PhenyliminotblazoUd-2-one (VII). A mixture of 1.1 g (0.01 
mole) of I, 0.93 g (0.01 mole) of aniline, 0.5 g of anhydrous sodium 
acetate, and 5 ml of glacial acetic acid was boiled under reflux for 
15 min. After cooling, 50 mt of water was added and the precipitate 
was filtered off, washed with water and methanol, and dried at 60 ~ C. 
Yield 1.5 g (78%); nap 227* C (from naethanol), with no depression in 
admixture with authentic 4-phenyliminotbiazolid-2-one [2]. 
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