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Abst rac t  - The r e a c t i o n  of t h i o b a r b i t u r i c  a c i d s  w i t h  c h l o r o a c e t y l  chlo- 

r i d e  i n  presence o f  t r i e thy lamine  af forded 5-chloroacetyl  d e r i v a t i v e s  

which on c y c l i s a t i o n  wi th  e t h a n o l i c  sodium a c e t a t e  gave t h e  mrrespan- 

d ing furo  [2,3-dlpyrimidines.  Fur the r  t h e  5-chloroacetyl  a e r i v a t i v e  

on r e a c t i o n  wi th  ammonium di th iocarbamate  and th ioacetamide gave 1.3- 

diaryl-1.3-dihydro-2-thioxo-5- (thiazol-4-y1)-2H, - - 5H-pyrimidine-4,6- 

d iones .  

The a s s o c i a t i o n  of pyrimidine and t h i a z a l e s  alone o r  i n  combination, wi th  a wide 

range o f  b i o l o g i c a l  a c t i v i t i e s ,  1 s  ' wel l  known. Fur ther  t h e  furopyrimidine 

d e r i v a t i v e s  are a l s o  a s soc ia t ed  wi th  a number o f  phys io log ica l  a c t i v i t i e s .  11-12 

I n  con t inua t ion  of ou r  e a r l i e r  works 11'13 on such mmpounds, we he re in  r epor t  a 

f a c i l e  s y n t h e s i s  of furo[2 ,3-dlpyr imidine  d e r i v a t i v e s  us ing t h i o b a r b i t u r i c  acids 

a s  s t a r t i n g  compounds. Thus t h e  r e a c t i o n  of 1.3-di- 13-methylphenyl) t h i o b a r b i t u r i c  

a c i d  ( l a )  wi th  ch lo roace ty l  c h l o r i d e  i n  presence of t r i e thy lamine  i n  benzene - 
a t  r e f l u x  temperature f o r  30 minutes af forded a compound (A). This  compound con- 

+ t a i n e d  c h l o r i n e  and i t s  mass spectrum showed molecular ion  peaks a t  400 ( M  , 4 9 % ) .  

1 
402 (M+Z, 1 6 % ) ;  i n  i t s  H-mr spectrum a s i n g l e t  of two p ro tons  a t  6 4.94 was 

observed,  which was ass igned t o  CH protons  of chloroacetyl  moiety. On t h e  b a s i s  
-2 

Of t h e  above d a t a  t h e  compound(A) was ass igned t h e  s t r u c t u r e  1.3-di-13-methyl- 
&... 

~henyl)-l,3-dih~dro-2-thioxo-5-~h1oroa~etylpyrimidine-4,6-dione I2a) . Similar - 
r e a c t i o n  o f  t h i o b a r b i t u r a t e s  1lb-f) with  chloroacetyl .  c h l o r i d e  gave t h e  

corresponding 5-chloroacetyl  d e r i v a t i v e s  (2b- f ) .  The ch lo roace ty l  d e r i v a t i v e  - 
(2a)  on r e f l u x i n g  i n  e t h a n o l i c  sodium a c e t a t e  gave a product (5). I t  gave a - 
P o s i t i v e  DNP t e s t  and c h l o r i n e  was found t o  be absent .  The mass spectrum gave a 
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+ 
molecular ion peak at 364 (M ) .  Its 'H-nmr spectrum showed a singlet of two 

9 
protons at 6 4.70 attributed to 0-CH -b- of the furanone moiety. Thus the product 

-2 

(B) was assigned the structure 1,3-di-~3-methylphenyl)-1,3-dihydr0-4,5-dioxo-2- 

thioxafuro[2,3-dlpyrimidine (3a). Similarly compounds (2b-f) on cyclization -. -- 
gave the corresponding dibydrofuropyrimidines (3b-f). The furoC2.3-dlpyrimidine 
(3a-£1 could also be obtained in single step by the reaction of thioharbituric - 
acids (la-f) with chloroacetyl chloride in presence of triethylamine in benzene - 
at reflux temperature for 12 hours. 

Since the 5-haloacetyl compounds are useful synthons for the synthesis of 

thiazoles14 (Hantzch synthesis), the intermediate chloroacetyl compounds (2a-f) - 
have been used for the construction of thiazole ring giving rise to systems 

containing pyrimidine as well as thiazole rings. Thus the reaction of the 

chloroacetyl derivative (2a) with ammonium dithiocarbamate in ethanol afforded - 
1,3-di-~3-methylphenyl)-1,3-dihydr0-2-thio~o-5-(2-mer~apt0thia~01e-4-y1)-2~,5g- 

pyrimidine-4.6-dione (4a). Its structure was in agreement with its l~-nmr - 
spectral data. Similarly compounds (4b-f) were prepared. Further the reaction 

of 12a-f) with tbioacetamide gave 1.3-di- (3-methylphenyl)-1,3-dihydra-2-thioxo- 
5- 12-methylthiazole-4-y1)-2gH5H-pyrimidine-4, - d o  (5a-f) . The structure of - 
these compounds were in agreement with their '11-nmr spectra. 

All the compounds synthesised have been screened for their in-vitro antifungal 

and antibacterial activities. Compounds (e, 4 5  4 2  4f, 5c and Sf) have shown - - - 
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remarkable activity against S. auktub and E. coei at 50 vg/ml and compounds (4f and 
5c) have shown maximum inhibition of about 86% at 50 ug/ml against A .  nigtx. - 

R 

la) CH31ml - 
(bl H - 
Ic) CH31p) 
& 

(d) 0CH3(o) - 
(e) cl(p) - 
(f) Br (p) - 

EXPERIMENTAL 

All melting points are uncorrected. 'H-N~ spectra were recorded on Perkin-Elmer 

R-32 (90 MHz) instrument using TMS as the internal standard chemical shift in 6, 

ppm) . 

1,3-Di- (3-methylphenyl)-l,3-dihydro-2-thioxo-5-chloroacetyl~yrimidine (Za) 

Typical procedure 

A mixture of 1.3-di-(3-methylpheny1)thiobarbituric acid (la, 0.4 g; 1 mmol), tri- 

ethylamine (0.1 ml) and chloroacetyl chloride (0.11 m ;  1 mmol) in dry benzene 

(25 ml) is refluxed for 30 min. The solvent is removed under reduced pressure and 

the residue is recrystallised from chloroform - methanol to give (Za) as light 

yellow needles 10.40 g, yield 95%1, mp 175-177-C; lg-nmr (CDC13) 6 : 2.35(s, 6H, 
0 + 

CH3), 4.94 1s. ZH, -?-cH~-c~), 6.81-7.50 (m, 8H. H-Ar) . Me m/z 1%)  : 400 IM , 49). 

402 (M+Z, 16). Anal. Calcd for C20H17N203C1~ : C, 60.0; H, 4.2; N, 7.0. Found : 

C, 59.8; H, 3.8; N, 6.8. Compounds~to2fwere obtained in a similar way. 
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A  m i x t u r e  o f  2 ( 0 . 4 0  g ,  1 mmol)  a n d  s o d i u m  acetate  ( 2  g )  i n  e t h a n o l  ( 1 0 0  m l l  i s  

r e f l u x e d  f o r  30 m i n  a n d  w a t e r  ( 2 0  m l )  i s  a d d e d  t o  it. S o l i d  s e p a r a t e d  i s  f i l t e r e d  

a n d  r e c r y s t a l l i s e d  f r o m  c h l o r o f o r m - m e t h a n o l .  ( 0 . 3 5  g ,  y i e l d  9 7 % ) .  mp 210-212'C;  

1 ~ - m r ( ~ ~ ~ 1 3 )  6 : 2 . 4 2 ( s ,  6H, 2  X - C H 3 ) ,  4 .70  i s ,  ZH, H-61, 6 . 8 - 7 . 5 ( m ,  9H, H-Ar) .  

M s  m l z  : 3 6 4  (M'), 3 3 6  ( M - 2 8 ) .  &. C a l c d  f o r  C20H16N203S : C, 6 5 . 9 9 ;  H ,  4 . 4 ;  

N ,  7 . 7 .  F o u n d  : C, 6 5 . 4 ;  H, 4 . 3 ;  N, 7 . 5 .  

A m i x t u r e  o f  2 ( 0 . 4 0  g ,  1 -01) a n d  ammonium d i t h i o c a r b a m a t e  ( 0 . 1 1  g ,  1 mmol)  i n  

a b s o l u t e  e t h a n o l  ( 5 0  m l )  is  r e f l u x e d  f o r  4  h .  S o l v e n t  i s  d i s t i l l e d  o f f  a n d  t h e  

r e s i d u e  i s  t r e a t e d  w i t h  c r u s h e d  i ce ,  f i l t e r e d ,  w a s h e d  w i t h  w a t e r  a n d  r e c r y s t a l l i -  

s e d  f r o m  c h l o r o f o r m - m e t h a n o l ;  ( 0 . 3 1  g ,  y i e l d  7 2 % ) .  mp 1 8 0 - 1 8 2 - C .  ' H - N ~ ,  (CDC13) 

6 : 2 . 4 5  ( s ,  6H, 2  X - C H 3 ) ,  5 . 3 0  ( s ,  l H ,  e x c h a n g e d  w i t h  D20,  - S H ) ,  7 . 3 5 - 7 . 5 5 ( m ,  10H,  

H-Ar, 5-H, 5 ' - H ) .  Anal. C a l c d  f o r  C21H17N302S3 : C, 5 7 . 4 ;  H, 3 . 8 ;  N ,  9 . 5 .  F o u n d  : 

C ,  5 7 . 2 ;  H, 3 . 7 ;  N, 9 . 6 .  

A  m i x t u r e  o f  2 a  ( 0 . 4 0  g ,  1 mmol)  a n d  t h i o a c e t a m i d e  ( 0 . 0 9  g ,  1 mmol)  i n  a b s o l u t e  - 
e t h a n o l  ( 5 0  m l )  i s  r e f l u x e d  for  4  h ,  s o l v e n t  i s  d i s t i l l e d  o f f  a n d  t h e  r e s i d u e  i s  

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

c h l o r o f o r m  - m e t h a n o l ;  ( 0 . 2 7  q, y i e l d  6 5 % l ,  mp 260-261'C.  l ~ - ~ m r ( ~ ~ ~ l  I 6 : 3  

2 . 5 0  ( s ,  6H, 2  x-CH I ,  2 . 9 0  ( s ,  3H, 2LCH31, 7 .40-7 .90  (m, 9H, H-Ar, 5 - H I ,  8 . 5 0  ( s ,  3 

l H ,  5 ' - H I .  Anal. C a l c d  f o r  C22H19N302S2 : C, 6 2 . 7 ;  H, 4 . 5 ;  N ,  1 0 . 0 .  F o u n d  : 

C ,  6 2 . 6 ;  H, 4 . 4 ;  N ,  9 . 9 .  



C o m p o u n d  R e a c t i o n  Y e a l d  m p  ( " C )  
NO. t i m e  ( % )  

l m i n l  

M o l e c u l a r  E l e m e n t a l  A n a l y s i s  % ' H - N ~ ~ ( c D C ~ ~ I  6 ( p p m l  , 
F o r m u l a  C a l c d l F o u n d  J i n  H z  

C  H  N  

2 8 0  ( d e c a m p . )  C18H10NZ03C1 S 4 9 . 0  2 . 5  6 . 3  

4 8 . 7  2 . 2  6 . 1  

2 8 0 - 2 8 1  ( d e c o m p .  I  C18H10N203Br2C1S 4 0 . 7  2 . 0  5 . 2  

4 0 . 6  1.8 5 . 1  

- 
4 . 9 ( s ,  2 H ,  - ? - c H ~ c ~ ) ;  6 . 8 - 7 . 3 ( m ,  

and 5 - H I .  

2 . 3 5 ( s ,  6H.  2 x  CH31; 4 . 8 5 ( 5 ,  

ZH, C H 2 ) ;  7 . 3 0 ~ .  9H,  Harem and 

5 - H I .  

3 . 8 ( m ,  6 H .  2  x 0 C H 3 1 ;  4 . 9 ( s ,  2H.  

C H ~ ) ;  7 . 2 ( m r  9 H ,  Harom and 5 - H I .  
3 

4 . 9 ( s ,  2 H .  ZH21;  7 . 2 ( m ,  9 H ,  

8 
ii, 
9 

H a r a m  and 5 - H ) .  5 
0 

4 . 9 ( s ,  ZH, C H 2 ) ;  7 . 3 ( m ,  9 H ,  .N 
z 
I, 

and 5 - H ) .  .* 

4 . 8 ( s ,  2H.  C H 2 1 ;  7 . 3 ( m ,  1 0 H .  
g 

H a r a m )  . 
2 . 3 5 1 s .  6 H .  2  x CH31;  4 . 8 ( s ,  2H.  

C H 2 ) ;  7 . 2 1 m ,  8 H ,  Haroml. 

3 . 9 ( m ,  6H.  2  x 0 C H 3 ) :  4 . 7 ( s ,  ZH, 

C H ~ )  I 7 . 2  (m. 8 H ,  H ~ ~ , , ~ ) .  

4 . 7  ( S ,  2 H ,  C H z I ;  6 . 9 - 7 . 3 ( m ,  

8H. H  
a r o m l  . 3 
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