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I 2-Aryl-2-thiazolin-5-ones, a sulfur analogue of azlactones, form 
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an impoTtant c lass o f  he terocyc l i c  compounds, which can be converted i n t o  

a-amino acids and t h e i r  der iva t ives  i n  good y ie lds .  * There e x i s t  a few 

general methods f o r  the synthesis o f  2-aryl-2-thiazolin-5-ones, i . e . ,  c y c l i -  

za t i on  of thioacylamino acids which are prepared by condensation o f  methyl 

a lkanedi th ioate w i t h  amino acids i n  the presence o f  ace t i c  anhydride o r  

phosphorus tr ibromide. 

r ide ,  N-Cbenzyl(thiocarbony1)Iglycine and r e l a t e d  compounds cyc l i ze  t o  g i ve  

a 4-benzylidene-thiazolin-5-0ne.~ 

the  ac t ion  o f  th ioac ids  on the benzylidene der iva t ives  o f  2-oxazolin-5-ones 

(azlactones) .5 

from amino acids. 

s i s  of 2-aryl-2-thiazol  in-5-ones by treatment o f  carboxymethyl d i  t h i o -  

benzoates ( I )  w i t h  g lyc ine  e thy l  es te r  (11) i n  weakly bas ic  ethanol a t  room 

temperature. 

I n  the presence o f  benzaldehyde and ace t i c  anhyd- 

S im i la r  products are formed (37-59%) by 

These methods are, however, two-step syntheses s t a r t i n g  

This paper describes a new one-step, good y i e l d  synthe- 

l . p H  % 9,RT 
S CH2 C02 H 

0 
0 

11 I11 I 

a ) X = H  b) X = C1 

The i s o l a t i o n  o f  methyl N-thiobenzoylglycine i n  68% y i e l d  from 

treatment o f  I a  w i t h  g lyc ine  methyl e s t e r  i n  neut ra l  media,6 suggests 

t h a t  our reac t ion  proceeds through s i m i l a r  intermediates which I 

cyc l  i zed under the  work-up condi t ions.  

EXPERIMENTAL 

A l l  t h e  mp am uncomected. The g0aRoUring i n s h e n &  we e u 

m i b l y  

ed: IR: 
JASCO ZR-G; U V :  Skimadzu UV-ZOO;  NMR: JEOL JNM-MH-100 (100 M H z ) ;  MS: 
JEOL JMS-U-COO. 

zoate ( I b)  m e  pepaked  a6 debchibed i n  OWL pev.iou.6 p a p m .  
CmboxymethyC d i tk iobenzoate  ( Ia] and p-ckeohoditkio ben- 

Comrnm- 
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Ciae g%ycine e t h y l  e~Stm-ffCl (11)  CUM w e d  d h o u t  any pw~L~icaLL0n (Nu- 
h a i  Chon. Co.1. E t J H  CUM 6Lu~hed WAX n i l t o g e n  g a  604 I ht. bedohe 
w e .  

General Method.- To a solution of the dithiobenzoate (I)(1.01 mnol) and 

glycine esterOHC1 ( I I ) (1 .1  nnnol) i n  E t O H  (40 ml) was added 4 ml of aqueous 

1N NaOH ( 4  mnol; pH 'L 9)  a t  room temperature. 

s t i r r e d  f o r  3 hrs under s l i g h t l y  reduced pressure ( a s p i r a t o r ) ,  the reddish 

color of the solution changed t o  yellow. 

1N HC1 t o  ptl % 4 ,  about 40 ml of saturated NaCl was added, and the mixture 

was extracted w i t h  ethyl acetate .  Evaporation and r ec rys t a l l i za t ion  from 

benzene afforded pale yellow c rys t a l s  of I11 as t h e i r  HC1 s a l t s .  

y i e lds  a re  reported below. 

HC1 s a l t  of I I I a3  and by elemental analysis f o r  I I Ib .  

(IR, N M R ,  MS, and UV)  supported the s t ruc tu res .  

While the mixture was 

The mixture was ac id i f i ed  w i t h  

The 

The products were iden t i f i ed  by the mp of the 

All spectral  data 

Z-Phenyl-2-thiazolin-5-one ( I I I a )  a s  pale yellow l e a f l e t s ,  y i e l d  70%, mp. 

148-150', l i t . 3 )  149' as HC1 s a l t ;  MS ( m / e ) :  177 ( M  ) ;  v,,(KBr): 3250, 

1720, 1710, and 1520 

d 6 )  4.42 (2H, d ,  J = 6 Hz, = h H - C H 2 - ) ,  7.68 (3H, m ,  arom), 7.82 (2H, m ,  

arom), and 10.48 (lH, br. ,  =kH-). 

Z-(pChloropbenyl1-2-thiazolin-5-one ( I I I b )  as  pale yellow l e a f l e t s ,  y i e ld  

82.5%, mp. 164.5-165.5' (dec.) .  &mJ. calcd. f o r  C9H6C1NOS*HC1: C ,  43.53; 

H ,  2.84; N ,  5.65%. Found: C ,  43.50; H ,  2.82; N ,  5.61%. 

(M') and 213 ( M  + 2);  vmX (KBr) 3250, 1720, 1710, and 1525 ern-'; Amax 

t 

TMS Xmax (EtOH) 287.5 nm (E 11,000); dppm (DMSO- 

MS ( m / e ) :  211 

( E t O H ) :  299sh (E 10,500); 288 (11,350); 272 (13,000); 6 (DMSO-d,): 4.36 

(2H, d ,  J = 6 Hz, changed t o  s i n g l e t  on D20 addi t ion,  =hH-CH2-), 7.42 (2H, 

d ,  J = 8.5 Hz, arom), 7.74 (2H,  d ,  J = 8.5 Hz, arom), and 10.44 (lH, br., 

disappeared on D20 addition, =hH-). 
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PREPARATION OF 2-ISOCYANATO-5-CHLOROBENZOYL CHLORIDE 
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In our studieslt2 on the reactions of 2-isocyanato ben- 

zoyl chlorides(I), we were required to prepare the 5-chloro- 

derivative(1b). Its preparation (in 31% yield) from 6-chloro 

isatoic anhydride(I1b) by the action of thionyl chloride takes 
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