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2 - A r y l a m i n o m e t h 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  w e r e  ob t a ined  by the  Mann ich  r e a c t i o n .  
The  s t r u c t u r e  of the  i s o l a t e d  p r o d u c t s  was  c o n f i r m e d  by a c i d  h y d r o l y s i s ,  the  f o r m a t i o n  of 
m o n o a c e t y l  d e r i v a t i v e s ,  and  the IR s p e c t r a .  

The  a m i n o m e t h y l a 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  had  not  been s t ud i e d  unt i l  we began ou r  
p r e s e n t  r e s e a r c h .  I t  i s  known tha t  r h o d a n i n e  and i t s  5 - s u b s t i t u t e d  d e r i v a t i v e s  u n d e r g o  the Mann ich  r e a c -  
t ion in  the  3 p o s i t i o n  of  the t h i a z o l i d i n e  r i n g  [1, 2]. 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  I r e a c t  r e a d i l y  wi th  
f o r m a l d e h y d e  and p r i m a r y  a r o m a t i c  a m i n e s  IIb to g ive  a m i n o m e t h y l  d e r i v a t i v e s  in h igh  y i e l d s .  Compounds  
I, wh ich  have  two l a b i l e  h y d r o g e n  a t o m s ,  can  u n d e r g o  the Mann ich  r e a c t i o n  a t  both the  i m i n o  and m e t h y l e n e  
g r o u p s .  On the  b a s i s  of a s t u d y  of  the  IR s p e c t r a  and the p r o d u c t s  of the a c i d  h y d r o l y s i s ,  i t  was  e s t a b l i s h e d  
tha t  the  c o n d e n s a t i o n  of  I p r o c e e d s  a t  the  imino  g roup  and tha t  the  p r o d u c t s  have  the I I I a - m  s t r u c t u r e  ( T a -  
b te  1). 
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An i n t e n s e  a b s o r p t i o n  band i s  o b s e r v e d  in  the  r e g i o n  of  the  s t r e t c h i n g  v i b r a t i o n s  of  the  c a r b o n y l  
g roup  of  IN a t  1710-1720 e r a - t ;  t h i s  i s  c h a r a c t e r i s t i c  for  the s t r e t c h i n g  v i b r a t i o n s  of  an unc on juga t e d  c a r -  
bonyl  g r o u p  [3]. The  s t r u c t u r e  of  III  i s  c o n f i r m e d  by  the  p r e s e n c e  in the  IR s p e c t r u m  of  i n t e n s e  a b s o r p -  
t ion bands  a t  1630 and 1470 c m  -1 due to the s t r e t c h i n g  v i b r a t i o n s  of the  C = N  and CH 2 g r o u p s  [4]. In  c o n -  
t r a s t  to  s t a r t i n g  I, the a b s o r p t i o n  a t  3300 c m  -1 c o r r e s p o n d i n g  to the  s t r e t c h i n g  v i b r a t i o n s  of  the  NH g r o u p  
i s  a b s e n t  in the  IR s p e c t r a  of p r o d u c t s  III;  th i s  i s  in a g r e e m e n t  wi th  the  p r o p o s e d  s t r u c t u r e  of  the  c o m -  
pounds .  

T A B L E  i. 2 - A r y l a m i n o m e t h 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  

C o m -  I 

pound i R' R" 

IIIa ] H H 
IIlb ; p-CHz H 
Illc ]H~CHaO H 
IIId i p-CH3 
III e P-CH3 p-CH3 
Illf ! p-CH30 p-CH3 

III g ] P-C2HsO ', pCH3 
Illh I H p-Br 
II1i ' P-CH3 ! p-Br 
lllj p-CH30 P-Br 
IIIk P-CzHsO i p-Br 
l l I l  m-NO2 'ill 
IIIm! p-CHa ] m-NO~ 

i~ Empirical 
mp, ~ formula 

118--119 
133--134 
150--151 
143--144 
151--152 
130--131 
151--152 

i187--188 

i 
174--175 
152--153 
162--163 
204--205 
193--194 

Found, % ; Calc., % !Yield. 
% 

N.%iS ,  %t M 'N, %Is, %! M i 
I ] ~ i ' 

C16HIBN3OS ;14,3:1061290 14,1 10,8!297 
C17H17NaOS il36 9,913,06 13,5 i 
C~THIrNaOzS i 12,9[ 9,7~ 320 12,8 
CITHIrN~OS ~ 13.6! 10,2 303 13,5 
C~eH~N3OS i13.l', 9,9 316 19,9: 
C~sHIgN30~S i 19,5' 9,31337 12,3 
CIgH2IN302S {11,9 8191350 11,8 
C16H~4BrNaOS 11,8 i 8,5!371 11,2i 
C7HIBBrN3OS !107i 82 379 1!0,8 ', 
C17H~sBrN302S [ 10 5, 7,8 396 10,3 
C~8H sBrN302S [ 10,6! 7,6 413 [ 10,0 
(]16H14N403S 16,51 9,31335' 16,4 ~. 
cl~a~N~O~S 15,9 i 8,9[ 350 16,7 i 

92 
10,@311 90 
9,8 327 ', 88 

!0,2 311 93 
9,8 325 91 
9,4 341 90 
9,0355 87 
8,5 376 I 89 
8,2 389 86 
7,9,405 85 
7,61 419 i 80 
9,31342 84 

356 82 9,0~ I 
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TABLE 2. 2-Acety lary laminorae thyl i ra ino-3-ary l -4-oxothiazol id ines  

CO1TI- I 
pound f ~' 

IVa i H 
IVb P-CH3 
IVc p-OCHa 
IVd ! p-OCHa 
lVe j p-CHa 
IVf i p-OC.-Hs t 

R" 

P-CHa 
m-NO~ 
H 
p-CI-ta 
p-Br 
p-Br 

i N, % t Imp, ~ (from i Empirical , . . . . . .  Yield, 
alc~176 i f~ found! calc.. 1 q~ 

187--188 
158--159 
167--168 
119--120 
164--I65 
142---143 

CI.~HI~N,~02,S 
Cifl I::~N.~O~S 
C ioH 19N,~O3S 
C~H2~ N.~OaS 
ClgHlsBrNaO~S 
C=oH2oBrNaOsS 

11,8 t 1,9 86 
14,2 14.l 80 
11.2 11,4 84 
10,8 10,9 89 
9,6 9,7 92 
9,2 9,1 87 

Mannich bases  III a re  stable in dilute acid solutions at 20~ but are  readi ly  hydrolyzed on brief heat -  
ing to 3-aryl -2 ,4- th iazol id inediones  and the s tar t ing amines.  The acetylation of III with acetic anhydride 
proceeds  upon simple mixing of the components;  the products are  2 -ace ty la ry laminomethy l imino-3 -a ry l -  
4-oxothiazolidines IVa-f  (Table 2). 

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

The IR spec t ra  of KBr pellets at 600-3600 cm - i  were r ecorded  with a UR-20 spec t rometer .  The mo-  
lecular  weights were determined f rom the mass  spec t ra  recorded  with an MKh-1303 mass  spec t rometer  at 
an in le t - sys tem and ion-source  tempera ture  of 250 ~ an ionizing voltage of 50 V, emission cur ren t  of 1.5 
mA, and accelera t ing  voltage of 2 kV. The 2- imino-3-a ry l -4 -oxoth iazo l id ines  (I) were obtained by react ion 
of acetochloroacet ic  anhydride with ary l th ioureas  [5]. 

2-Phenylaminomethyl imino-3-phenyl-4-oxothiazol id ine  (ILia). A 2.5 ml sample of 36% formalin and 
0.6 g of aniline were added at 0 ~ to a solution of 1.5 g of 2- imino-3-phenyl-4-oxothiazol id ine  in 40 ral of 
ethanol. After 1 h, the  precipi tate  was removed  by filtration, washed with water ,  and dried. The other HI 
were synthesized under s imi lar  conditions. 

Acid Hydrolysis .  A 1 g sample of IRa was refluxed for 5 rain in 25 ml of 10g0 HC1, after which the 
mixture  was cooled, and the precipi tate  was removed  by filtration to give a product  with rap 143-144 ~ 
(from alcohol) in 43% yield. No melt ing-point  depress ion was observed for a mixture of this product with 
an authentic sample of 3-phenyl-2,4-thiazol idinedione [5]. The fi l t rate was neutral ized with 10go Na2CO 3 
solution, sa turated with alkali, and extracted with ether.  The amine contained in the e ther  ext rac t  was 
t rea ted  with a mixture  of acetic anhydride and acetic acid. The resul t ing acetanilide (26%) had mp 114 ~ 

Acid Hydrolys is  of IVd. Water  (0~ g), 0.5 g of CHaCOOH , and 1 g of acetic anhydride were added to 
0.5 g of IVd. The c rys ta l s  that formed were removed  by fi l tration after  1 h. 
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