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4-ETHOXYMETHYLENE-2-PHENYL-5(4H)-OXAZOLONE AS A  SYNTHON 

FOR THE SYNTHESIS OF SOME FUSED PYRIMlDINES 

V l a d i m i r  Kepe, M a r i j a n  K o t e v a r * ,  and S l o v e n k o  P o l a n c  

Depar tmen t  o f  C h e m i s t r y  and Chemica l  T e c h n o l o g y ,  

U n i v e r s i t y  o f  L j u b l j a n a ,  A S k e r t e v a  5,  61000 L j u b l j a n a ,  

S l o v e n i a  

A b s t r a c t  - T r e a t m e n t  o f  4 - e t h o x y m e t h y l e n e - 2 - p h e n y l -  

5 ( 4 ~ ) - o x a z o l o n e  w i t h  n i t r o g e n - c o n t a i n i n g  h e t e r o c y c l e s ,  

h a v i n g  amino g r o u p  i n  ortho p o s i t i o n  t o  t h e  r i n g  

n i t r o g e n ,  l e a d s  t o  t h e  c o r r e s p o n d i n g  4 - ( a r y l a m i n o -  

methy1ene)-2-phenyl-5(4~)-oxazolones, w h i c h  c a n  be 

f u r t h e r  c o n v e r t e d  i n t o  d i f f e r e n t  f u s e d  p y r i m i d i n o n e s .  

The ( 2 ) - s t r u c t u r e  o f  t h e  o x a z o l o n e  e x o c y c l i c  d o u b l e  

bond  has been d e t e r m i n e d  on t h e  b a s i s  o f  1 3 C  nmr 

s p e c t r o s c o p y .  

The e t h o x y  g r o u p  i n  4 - e t h o x y m e t h y l e n e - 2 - p h e n y l - 5 ( 4 ~ ) - o x a z o l o  ( 2 )  has been 

s u b s t i t u t e d  w i t h  d i f f e r e n t  n u ~ l e o p h i l e s . ~ - ~  These c o n v e r s i o n s  t o o k  p l a c e  

u n d e r  d i f f e r e n t  r e a c t i o n  c o n d i t i o n s ,  n e u t r a l ,  a c i d i c  o r  b a s i c .  Tsuge and 

Noguch i  have  d e s c r i b e d  t h e  t r a n s f o r m a t i o n s  o f  o x a z o l o n e  ( 2 )  w i t h  

1 . 3 - b i n u c l e o p h i l e s  such  as 2 - a m i n o p y r i d i n e s ,  2 - a m i n o t h i a z o l e  and 2 -amino-  

D e d i c a t e d  t o  P r o f .  D r .  Edward C .  T a y l o r ,  P r o f e s s o r  o f  P r i n c e t o n  U n i v e r s i t y ,  

on t h e  o c c a s i o n  o f  h i s  7 0 t h  b i r t h d a y .  



pyrimidine i n t o  t h e  c o r r e s p o n d i n g  aminomethyleneoxazolones and fused 

pyrimidinones. 

In t h i s  p a p e r  w e  report t r a n s f o r m a t i o n s  o f  s o m e  a m i n o h e t e r o c y c l e s  (1) with 

ethoxymethyleneoxazo lone  (2) into 4-(arylaminomethy1ene)-2-phenyl-5(4h')- 

o x a z o l o n e s  o f  t y p e  5 and fused p y r i m i d i n o n e s  of t y p e  4 (o r  eventually 

t a u t o m e r i c  form). W e  a l s o  d e s c r i b e  t w o  s t r u c t u r e  d e t e r m i n a t i o n s  o f  the 

e x o c y c l i c  o x a z o l o n e  d o u b l e  bonds. In c o n t i n u a t i o n  of o u r  w o r k , 5  w e  prepared 

several 4-(arylaminomethy1ene)-2-phenyl-5(4~)-oxazolones (5a-i), starting 

from d i f f e r e n t  a m i n o h e t e r o c y c l e s  and c o m p o u n d  (2) in e t h a n o l i c  s o l u t i o n s  in 

high yields. T h e s e  c o m p o u n d s  can e x i s t  in several t a u t o m e r i c  f o r m s  and in 

t w o  t y p e s  o f  g e o m e t r i c  isomers. T h e y  w e r e  studied by "C nmr spectroscopy 

in o r d e r  t o  g e t  s o m e  data about t h e  c o n f i g u r a t i o n s  o f  t h e  exocyclic 

o x a z o l o n e  d o u b l e  bonds. We used t h e  method in w h i c h  t h e  m a g n i t u d e  o f  the 

coupling c o n s t a n t  b e t w e e n  t h e  o x a z o l o n e  c a r b o n  5 - C  and vicinal proton o f  

t h e  e x o c y c l i c  C H  group w a s  5 - M e t h y l - 1 H - p y r a z o l y l  d e r i v a t i v e  

(5b) and 1H-pyrazoloC3,4-blpyridinyl d e r i v a t i v e  (5i) w e r e  e x a m i n e d  by this 

method. In D M S O - d 6  at 80 OC w e  found t h e  f o l l o w i n g  vicinal coupling 

constants: for 5 b  2.6 H z  at 166.9 ppm and for 51 2.7 H z  at 167.0 ppm. T h e s e  

values are typical f o r  (2)-isomers and a r e  in a c c o r d a n c e  w i t h  o u r  previous 

r e s u l t s 5  and w i t h  t h e  X - r a y  a n a l y s i s  o f  a compound o f  t h i s  type.' T h e  NH 

proton in a compound o f  t y p e  5 could be localized a s  s h o w n  in t h e  s t r u c t u r e  

5, w h e r e  in 'H nmr C H N H  fragment a p p e a r s  a s  t w o  d o u b l e t s  (see 5 i :  J=12.2 

Hz). When t h e  s i g n a l s  o f  t h i s  f r a g m e n t  a r e  covered w i t h  t h e  s i g n a l s  o f  the 

o t h e r  g r o u p s  and w h e n  they a r e  singlets o r  broad s i n g l e t s  (instead o f  

doublets), t h e  participation o f  t h e  t a u t o m e r i c  form having NH p r o t o n  on the 

heterocyclic r i n g  can not be excluded. 

O n  t h e  o t h e r  hand, o n  heating in a c e t i c  acid o r  in a m i x t u r e  o f  pyridine 

and t r i e t h y l a m i n e ,  t h e  starting c o m p o u n d s  (1) and (2) have been d i r e c t l y  

converted i n t o  t h e  fused p y r i m i d i n o n e s  (6-13), w h i c h  c a n  a l s o  be formed 

from t h e  i n t e r m e d i a t e s  (5) e i t h e r  t h e r m a l l y  without a n y  solvent (on the 



HETEROCYCLES, Vol. 35, N a  2,1993 957 

5 4 - ~ t h o x ~ c ~ r b o n ~ l m e t h ~ l - 2  
thiazolyl 

b Me H 
PhCONH CH2C02Et 

7 
0 

8 

NHCOPh NHCOPh 
0 

m$ NHCOPh 4ym N 

H 0 PhCONH 

12 13 



958 HETEROCYCLES, Vol. 35, No. 2,1993 

K o f l e r  m i c r o  hot s t a g e )  o r  on h e a t i n g  in t h e  p r e v i o u s l y  m e n t i o n e d  s o l u t i o n s  

(as s h o w n  in t h e  c a s e  o f  p y r i d o C 2 ' , 3 ' : 3 , 4 l p y r a z o l o C 1 , 5 - d p y r i m i d i n e  

d e r i v a t i v e  (12). All r e a c t i o n s  w e r e  f o l l o w e d  by tlc. We w o u l d  l i k e  t o  n o t e  

t h a t  in t h e  c a s e  o f  3 - a m i n o - 5 - m e t h y l t h i o - 1 ~ - 1 , 2 , 4 - t r i a z o l e  t w o  p r o d u c t s  

might be formed, n a m e l y  t h e  C1,2,41-triazoloC1,5-alpyrimidine d e r i v a t i v e  

(7) and i s o m e r i c  ~ -[3-methylthio-5-oxo-5,8-dihydro-1,2,4-triazolo[4,3-~1- 

p y r i m i d i n - 6 - y l l b e n z a m i d e .  B a s e d  o n  t h e  k n o w n   result^,^.^ u n d e r  o u r  

c o n d i t i o n s  t h e  f o r m a t i o n  o f  t h e  c o m p o u n d  (7) s e e m s  t o  be m o r e  plausible. 

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

Melting p o i n t s  w e r e  d e t e r m i n e d  on a K o f l e r  m i c r o  hot stage. N m r  s p e c t r a  

w e r e  r e c o r d e d  w i t h  a J E O L  J N M  FX90Q, V a r i a n  EM360L, and V a r i a n  VXR 3 0 0  

i n s t r u m e n t s ,  u s i n g  T M S  as internal standard. M a s s  s p e c t r a  w e r e  r e c o r d e d  

with a V G - A n a l y t i c a l  A u t o S p e c E Q  instrument. Elemental a n a l y s e s  (C, H, N )  

were p e r f o r m e d  w i t h  a P e r k i n  Elmer 2 4 0 0  C H N  A n a l y z e r .  T l c  w a s  c a r r i e d  out 

on F l u k a  s i l i c a  gel t l c  cards. C o m p o u n d  (2),1° 3-aminoindazol," 3 - a m i n o -  

pyrazol0t3,4-blpyridine,'~ and 2-aminothiazol0[4,5-bIpyridine'~ w e r e  

prepared a s  d e s c r i b e d  in t h e  literature. All o t h e r  r e a g e n t s  w e r e  used a s  

r e c e i v e d  f r o m  c o m m e r c i a l  sources. 

General p r o c e d u r e  f o r  t h e  s y n t h e s i s  o f  4-(arylaminomethy1ene)-2-phenyl- 

5 ( 4 ~ ) - o x a z o l o n e s  ( 5 a - i ) .  A m i x t u r e  o f  t h e  c o r r e s p o n d i n g  a m i n o  c o m p o u n d  (1 

mmol) and 4-ethoxymethylene-2-phenyl-5(4H)-oxazolone (2) ( 2 1 7  mg, 1 m m o l )  

in 2 - 4  ml o f  d r y  ethanol w a s  heated u n d e r  r e f l u x  f o r  1 h (in t h e  c a s e  o f  5 b  

3 h o f  h e a t i n g ;  in t h e  c a s e  o f  5 c  and 5i 4 h a t  r o o m  temperature). A f t e r  

e v a p o r a t i o n  o f  t h e  s o l v e n t  1 ml o f  ethanol w a s  a d d e d  t o  t h e  residue. U p o n  

c o o l i n g  t h e  solid p r o d u c t  w a s  t a k e n  by f i l t r a t i o n  and w a s h e d  w i t h  a small 

amount o f  ethanol. 
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The  f o l l o w i n g  compounds  w e r e  p r e p a r e d  by t h i s  m e t h o d :  

5a:  F rom 3 - a m i n o - 1 n - p y r a z o l e  a n d  2 i n  90% y i e l d .  mp a b o u t  250  "C c o n v e r s i o n  

i n t o  6 a  ( f r o m  E t O H ) ;  'H nmr  ( 9 0  MHz, DMSO-d,) a 6 .16  ( l H ,  d ,  J=2 .2  Hz, 

4 ' - H ) ,  7 . 5 3 - 7 . 6 0  (3H,  m, P h ) ,  7 . 7 0  ( l H ,  d,  5 -2 .2  Hz, 5 ' - H ) ,  7 . 9 6  (3H,  m, 

CH, P h ) ,  1 0 . 9  ( l H ,  b r  s ,  NH), 12 .56  ( l H ,  b r  s ,  NH) .  A n a l .  C a l c d  f o r  

C13HloN402: C ,  61 .41 ;  H, 3 . 9 6 ;  N, 22 .04 .  Found :  C ,  61 .18 ;  H, 3 . 8 5 ;  N, 

2 2 . 0 7 .  

5b: F rom 3 - a m i n o - 5 - m e t h y l - l n - p y r a z o l e  a n d  2 i n  87% y i e l d .  mp a b o u t  2 5 0  O C  

c o n v e r s i o n  i n t o  6 b  (EtOH/DMF); 'H nmr ( 6 0  MHz, DMSO-d6) a 2 . 2 3  (3H, s ,  Me) ,  

5 .97  ( l H ,  s, 4 ' - H ) ,  7 .60  (3H,  m, Ph) ,  8 .00  (3H, m, CH, P h ) ,  1 0 . 9 3  ( l H ,  b r  

s, NH), 12 .33  ( l H ,  b r  s ,  N H ) .  A n a l .  C a l c d  f o r  Cl4Hl2N4O,: C ,  6 2 . 6 8 ;  H, 

4 . 5 1 ;  N, 2 0 . 8 8 .  Found :  C ,  6 2 . 5 6 ;  H, 4 .48 ;  N,  20 .92 .  

5 c :  F rom 3 - a m i n o - 5 - e t h o x y c a r b o n y l - 1 H - p y r a z o l e  and  2 i n  6 6  % y i e l d .  mp a b o u t  

250  O C  c o n v e r s i o n  i n t o  6 c  (EtOH/OMF); l H  nmr ( 6 0  MHz, DMSO-d6) a 1 .37  (3H, 

t ,  J = 7  Hz,  0CH2CH3),  4 . 3 5  (2H, q, J = 7  Hz, 0CH2CH,), 7 .63  (3H, m, P h ) ,  

7 . 8 7 - 8 . 1 2  (3H,  m ,  CH, Ph) ,  8 .37  ( l H ,  s ,  5 ' - H ) ,  1 0 . 3  ( l H ,  b r ,  NH) ,  1 3 . 4  ( I H ,  

b r  s, NH).  A n a l .  C a l c d  f o r  C16H,,N,0,: C ,  5 8 . 8 9 ;  H, 4 .32 ;  N, 1 7 . 1 7 .  F o u n d :  

C ,  5 8 . 4 9 ;  H, 4 . 2 9 ;  N, 17 .02 .  

5d :  F rom 3 - a m i n o - 5 - m e t h y l t h i o - 1 ~ - 1 , 2 , 4 - t r i a z o l e  a n d  2 i n  82% y i e l d .  mp 

2 2 3 - 2 2 5  O C  w i t h  c o n v e r s i o n  i n t o  7 (EtOH/DMF); 'H nmr  ( 9 0  MHz, DMSO-d6) a 

2.63 (3H ,  s ,  Me),  7 .58  (3H, m, P h ) ,  7 .87 -8 .02  (3H, m, CH, P h ) .  A n a l .  C a l c d  

f o r  C13HllN502S: C ,  51 .82 ;  H, 3 . 6 8 ;  N, 23 .24 .  Found :  C ,  5 1 . 8 3 ;  H, 3 . 6 7 ;  N,  

23.08. 

5e :  F rom 2-amino-4-(ethoxycarbonylmethy1)thiazole a n d  2 i n  82% y i e l d .  mp 

1 6 9 - 1 7 1  O C  (EtOH/DMF); 'H nmr  ( 6 0  MHz, DMSO-d6) a 1 .22  (3H, t ,  J = 7  Hz, 

CH3CH20), 3 . 7 2  (2H, s, CH2),  4 . 1 3  (2H, q ,  J = 7  Hz, CH3CH20) ,  7 . 0 8  ( I H ,  s ,  

5 ' - H ) ,  7 . 6 2  (3H. m, Ph ) ,  7 . 9 2 - 8 . 1 7  (3H, m, CH, P h ) ,  1 2 . 0 7  ( l H ,  b r  s, NH).  

E x a c t  Mass C a l c d  f o r  C I IH I~N~O~S:  3 5 7 . 0 7 8 3 .  Found:  3 5 7 . 0 7 7 3 .  

5 f :  F rom 2 - a m i n o - 5 - c h l o r o p y r i d i n e  and 2 i n  77% y i e l d .  mp 2 2 4 - 2 2 8  O C  

(MeOH/OMF); 'H nmr  ( 6 0  MHz, DMSO-d,) a 7 .37  ( l H ,  d ,  J = 9  Hz, 3 ' - H ) ,  7 . 6 2  
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(3H, m, Ph),  7 .93 ( l H ,  dd,  J -9  Hz and 2 .6  Hz, 4 ' -H ) ,  7 .93-8.13 (2H, m, Ph) ,  

8 .33  ( l H ,  b r  s, CH), 8.42 ( l H ,  d, J=2.6  Hz, 6 ' - H ) .  A n a l .  C a l c d  f o r  

Cl,HloC1N,02: C,  60 .11;  H, 3.36; N, 14 .02 .  Found: C,  60.31; H, 3.08; N, 

13.74.  

59: From 3 - a m i n 0 - 1 H - i n d a Z 0 l e  and 2 i n  93% y i e l d .  mp a b o u t  250 O C  c o n v e r s i o n  

i n t o  10 (EtOH/DMF); 'H nmr ( 9 0  MHz, DMSO-d,) a 7.13 ( l H ,  deg ddd, 6 ' -H ) ,  

7.40-7.63 (5H, m, 4 ' -H,  5 ' -H ,  3H o f  Ph),  7.98-8.24 (4H, m, 7 ' - H ,  CH, 2H o f  

Ph) ,  11.46 ( l H ,  b r ,  NH), 12.74 ( l H ,  b r  s, NH); ms (m/z) 304 (M*, 38%).  

A n a l .  C a l c d  f o r  Cl,H12N402: C ,  67.10; H, 3 .97;  N, 18 .41 .  Found: C,  66.85; 

H, 3 .92;  N,  18.66. 

5h: From 2 - a m i n o b e n z o t h i a z o l e  and 2 i n  55% y i e l d .  mp 216-219 O C  (EtOH/OMF); 

'H nmr ( 9 0  MHz, DMSO-d,) 6 7 .18 -8 .13  (10H. m, Ph, 4 ' -H,  5 ' -H,  6 ' -H ,  7 ' -H ,  

CH), 12.2 ( l H ,  b r  s, NH). A n a l .  C a l c d  f o r  Cl7HllN3O,S: C ,  63.54; H, 3.45; 

N,  13.08. Found: C ,  63.37; H,3.42; N.13.07. 

5 i :  From 3 - a m i n o - 1 H - p y r a z o l o t 3 . 4 - b l p y r i d i n e  and 2 a t  room t e m p e r a t u r e  i n  

77% y i e l d .  mp above 200 "C c o n v e r s i o n  i n t o  13 (EtOH/OMF); 'H nmr ( 6 0  MHz, 

OMSO-d,) a 7 .23 ( l H ,  dd, J=8  and 5 Hz, 5 ' - H ) ,  7 .62  (3H, m, Ph) ,  8.05 (2H, 

m, Ph) ,  8 . 1 5  ( l H ,  d ,  J=12 .2  Hz, CH), 8 .55-8.77 (2H, t w o  d e g  dd,  4 ' -H,  

6 ' - H ) ,  11.68 ( l H ,  b r  d, 5.12.2 Hz, NH), 13.37 ( l H ,  b r  s, NH). Ana l  C a l c d  

f o r  Cl6Hl1N5O2: C ,  62.95; H, 3.63; N, 22.94. Found: C ,  63.23; H, 3.69; N, 

22.94.  

G e n e r a l  p r o c e d u r e  f o r  t h e  s y n t h e s i s  o f  f used  p y r i m i d i n e s  ( 6 - 1 3 ) .  A m i x t u r e  

o f  t h e  c o r r e s p o n d i n g  amino compound ( 2  mmol) and 4 - e t h o x y m e t h y l e n e -  

2 - p h e n y l - 5 ( 4 ~ ) - o x a z o l o n e  ( 2 )  (434  mg, 2 mmol) i n  4 m l  o f  a c e t i c  a c i d  ( o r  i n  

a m i x t u r e  o f  4 m l  o f  p y r i d i n e  and 0.2 ml  o f  t r i e t h y l a m i n e ,  Py/NEt,) was 

h e a t e d  u n d e r  r e f l u x  f o r  4 - 2 0  h ( s e e  b e l l o w ) .  A f t e r  e v a p o r a t i o n  o f  t h e  

s o l v e n t  2 m l  o f  e t h a n o l  was added t o  t h e  r e s i d u e .  Upon c o o l i n g  t h e  s o l i d  

p r o d u c t  was t a k e n  by  f i l t r a t i o n  and washed w i t h  a s m a l l  amount o f  e t h a n o l .  

The f o l l o w i n g  compounds w e r e  p r e p a r e d  b y  t h i s  method:  

N-[7-0xo-4,7-dih~dropyrazoloC1.5-alpyrimidin-6-~11benzamides ( 6 ) :  
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a: F r o m  3 - a m i n o - 1 ~ - p y r a z o l e  a n d  2  i n  AcOH a f t e r  4  h  i n  3 2 %  y i e l d ;  i n  

P y / N E t s ,  2 0  h ,  6 1 %  y i e l d .  mp a b o v e  3 0 0  OC (EtOH/DMF);  'H nmr  ( 9 0  MHz, 

DMSO-d,) 8 6 . 2 3  ( l H ,  d ,  J = 2  Hz,  3 - H ) ,  7 .55  (3H,  m, P h ) ,  7 . 9 0 - 8 . 0 6  ( 3 H ,  m, 

2-H,  P h ) ,  8 . 3 5  ( I H ,  s ,  5 - H ) ,  9 . 5 9  ( I H ,  b r  s, N H ) .  A n a l .  C a l c d  f o r  

C13H10N402: C, 6 1 . 4 1 ;  H, 3 . 9 6 ;  N, 2 2 . 0 4 .  F o u n d :  C, 6 1 . 5 8 ;  H, 3 . 9 5 ;  N, 

2 2 . 2 5 .  

b :  F r o m  3 - a m i n o - 5 - m e t h y l - 1 H - p y r a z o l e  a n d  2 ;  AcOH, 4  h ,  62%; i n  P y / N E t 3  

a f t e r  2 0  h  a  m i x t u r e  o f  c o m p o u n d s  6 b  a n d  5 b  i s  f o r m e d  i n  8 2 %  o v e r a l l  y i e l d .  

mp a b o v e  3 5 0  OC (DMF);  'H nmr  ( 6 0  MHz, DMSO-d,, 1 5 0  OC) a 2 . 3 2  ( 3 H ,  s ,  Me), 

6 . 0 0  ( l H ,  s ,  3 - H ) ,  7 . 5 7  (3H, m, P h ) ,  8 . 0 1  (2H,  m, P h ) ,  8 . 4 2  ( I H ,  s ,  5 - H ) ,  

9 . 0 0  (1H.  s ,  NH) .  A n a l .  C a l c d  f o r  C ~ I H ~ ~ N ~ O ~ :  C, 6 2 . 6 8 ;  H, 4 . 5 1 ;  N, 2 0 . 8 8 .  

F o u n d :  C, 6 2 . 4 5 ;  H, 4 . 4 7 ;  N, 2 0 . 9 9 .  

c: F r o m  3 - a m i n o - 5 - e t h o x y c a r b o n y l - 1 H - p y r a z o l e  a n d  2 ;  Py/NEt,, 4 h ,  67%. mp 

a b o u t  3 0 0  O C  (decamp.) (EtOH/DMF);  'H n m r  ( 9 0  MHz, DMSO-d,) 8 1 . 3 4  ( 3 H ,  t ,  

J = 7  Hz, CH~CHIO), 4 . 3 4  (ZH, q ,  J = 7  Hz,  CH3CK20) ,  7 . 5 9  ( 3 H ,  m ,  P h ) ,  7 . 9 9  

(2H,  m, P h ) ,  8 . 2 9  ( l H ,  s )  a n d  8 . 4 4  ( l H ,  s )  ( 2 - H ,  5 - H ) ,  9 . 6 5  ( l H ,  s, N H ) .  

A n a l .  C a l c d  f o r  C16Hl,N,0,: C, 5 8 . 8 9 ;  H, 4 . 3 2 ;  N, 1 7 . 1 7 .  F o u n d :  C, 5 8 . 6 8 ;  

H, 4 . 3 1 ;  N, 1 6 . 8 8 .  

~-~2-Methylthio-7-oxo-4,7-dihydro-[1.2.4l-triazolotl,5-~lpyrimidin-6-yll- 

b e n z a m i d e  ( 7 ) :  F r o m  3-amino-5-methylthio-1~-1,2,4-triazole a n d  2 ;  P y / N E t 3 ,  

1 5  h ,  66%. mp a b o v e  3 0 0  OC (DMF);  'H n m r  ( 6 0  MHz, DMSO-d,) 8 2 . 6 3  ( 3 H ,  s, 

CH,), 7 . 6 0  (3H,  m, P h ) ,  8 . 0 2  (2H,  m, P h ) ,  8 . 4 3  ( l H ,  s ,  5 - H ) ,  9 . 7 0  ( l H ,  s, 

NH);  ms ( m / z )  3 0 1  (Mi, 34%) .  A n a l .  C a l c d  f o r  C13HllN502S: C. 5 1 . 8 2 ;  H, 

3 , 6 8 ;  N ,23 ,24 .  F o u n d :  C, 5 1 , 9 6 ;  H, 3 . 4 9 ;  N, 2 3 . 3 2 .  

E t h y l  6-Benzoylamino-5-oxo-5~-thiazolo[3,2-~lpyrimidin-3-acetate ( 8 ) :  

F r o m  2-amino-4-(ethoxycarbonylmethy1)thiazole a n d  2; AcOH, 4  h ,  77%; 

Py/NEt,, 6  h ,  70%. mp 1 9 4 . 5 - 1 9 5 . 5  O C  (DMF); 'H n m r  ( 6 0  MHz, DMSO-d,) 8 1 . 1 7  

( 3 H ,  t , J = 7  HZ, CH,CHzO), 4 .12 (2H,  q ,  5 - 7  Hz,  C H ~ C K Z O ) ,  4 . 2 5  (2H,  s ,  C H ? ) ,  

7 .45  ( I H ,  s ,  2 - H ) ,  7 . 6 4  (3H, m, P h ) ,  8 . 0 6  (2H, m, P h ) ,  8 . 6 8  ( l H ,  s ,  7 - H ) ,  

9 . 5 8  ( l H ,  s ,  NH). A n a l .  C a l c d  f o r  C17H15N,0,S: C, 5 7 . 1 3 ;  H, 4 . 2 3 ;  N, 1 1 . 7 6 .  
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Found :  C ,  57 .27 ;  H, 3 . 9 6 ;  N, 11 ,71 .  

N-C7-Chloro-4-oxo-4~-pyridotl.2-alpyrimidin-3-yllbenzamide ( 9 ) :  

F rom 2 - a m i n o - 5 - c h l o r o p y r i d i n e  and  2;  AcOH, 4  h, 80%; Py/NEt,, 20  h,  60%. mp 

2 1 3 - 2 1 4  O C  (DMF); 'H nmr  ( 6 0  MHz, DMSO-d6) 6 7 . 6 0  (3H, m, P h ) ,  7 .83 -8 .15  

(4H,  m, 8 -H ,  9 -H,  Ph ) ,  9 .05  and  9 . 0 7  (2H, d  c o v e r e d  w i t h  s, 6 -H,  2 - H ) ,  9 .83  

( l H ,  s ,  NH). E x a c t  Mass C a l c d  f o r  C15H10C1N302: 299 .0462 .  Found :  2 9 9 . 0 4 6 8 .  

~-C4-0xo-4.6-dihydropyrimidoCl,2-blindaz01-3-y1 I b e n z a d e  ( 1 0 ) :  

F rom 3 - a m i n o - 1 ~ - i n d a z o l e  and  2;  AcOH, 5  h ,  79%; i n  Py /NEt ,  a f t e r  20 h  a  

m i x t u r e  o f  compounds  10 a n d  5 9  i s  f o r m e d  i n  74% o v e r a l l  y i e l d .  mp a b o v e  300 

O C  (OMF); 'H nmr  ( 9 0  MHz, DMSO-d6, 150  OC) 6 7 . 2 3  ( l H ,  m) ,  7 . 5 0 - 7 . 6 2  (5H, 

m ) ,  7 . 9 3 - 8 . 1 3  (3H,  m), 8 .80  ( l H ,  s ,  2 - H ) ,  9 . 1 5  ( l H ,  b r o a d  s ,  NH). E x a c t  

Mass C a l c d  f o r  C1,H12N,02: 3 0 4 . 0 9 6 0 .  Found:  304 .0964 .  

N-C4-Oxo-4H-p~rimidoC2,1-blbenzothiazol-3-yllbenzamide (11): 

From 2 - a m i n o b e n z o t h i a z o l e  and  2;  AcOH, 4  h ,  82%; Py/NEt,, 8  h,  84%.  mp 

2 2 8 - 2 3 0  O C  (EtOH/DMF); 'H nmr  ( 9 0  MHz, DMSO-d,) 6 7 . 5 1 - 7 . 6 7  (5H ,  m, 7 -H ,  

8 -H ,  P h ) ,  7 . 9 6 - 8 . 1 5  (3H,  m, 9 -H,  Ph ) ,  8 . 6 9  ( l H ,  s ,  2 - H ) ,  8 .95  ( l H ,  dd ,  

J = 7 . 1  and  2 .9  Hz, 6 -H ) ,  9 .62  ( l H ,  b r  s ,  NH). A n a l .  C a l c d  f o r  C1,Hl1N3O2S: 

C ,  6 3 . 5 4 ;  H, 3 .45 ;  N, 1 3 . 0 8 .  Found:  C ,  63 .07 ;  H, 3 .41 ;  N, 1 3 . 1 0 .  

N-t4-0xo-4,6-dihydropyridoC2',3':3,41pyrazolotl,5-~lpyrimidin-3-yll- 

b e n z a m i d e  ( 1 2 ) :  F rom 3-amino-1H-pyrazoloC3,4-blpyridine a n d  2;  AcOH, 4  h, 

47%; P y / N E t 3 ,  20  h,  22%. From compound 5 i  i n  P y / N E t 3  a f t e r  5  h  o f  h e a t i n g ,  

28%. mp a b o v e  3 0 0  O C  (AcOH/EtOH);  'H nmr  ( 9 0  MHz, OMSO-d6, 1 5 0  O C )  6 7.07 

( l H ,  d d ,  J=7.7 and 5 . 1  Hz, 9 - H ) ,  7 . 5 1  (3H, m, Ph ) ,  7 .95  (2H, m, Ph) ,  

8 . 5 0 - 8 . 6 5  (2H, m, 8 -H ,  1 0 - H ) ,  8 .89  ( l H ,  s, 2 -H) ,  9 . 1 1  ( l H ,  b r ,  NH). A n a l .  

C a l c d  f o r  C ~ K H I ~ N ~ O ~ :  C,  62 .95 ;  H, 3 .63 ;  N, 22 .94 .  Found :  C ,  63 .13 ;  H, 

3 .77 ;  N, 22 .78 .  

N-C6-0xo-6H-pyridot3',2':4,51thiazoloC3,2-alpyrimidin-7-yllbenzamide ( 1 3 ) :  

F rom 2-aminothiazoloC5,4-blpyridine and  2; AcOH, 5  h ,  68%. mp 2 1 5 - 2 1 7  O C  

(EtOH/OMF); 'H nmr ( 6 0  MHz, DMSO-d6) 8 7 . 5 5 - 7 . 8 7  (4H,  m, 3 -H,  P h ) ,  8.08 

(2H, m, P h ) ,  8 .72  ( l H ,  d d ,  J=5 a n d  1 .6  Hz ,  2 - H ) ,  8 .77  ( l H ,  s ,  8 - H ) ,  9 .15  
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( l H ,  d d ,  J = 8 . 4  and  1 . 6  Hz, 4 - H ) ,  9 .67  ( l H ,  b r  s, NH) .  A n a l .  C a l c d  f o r  

CI6HloN4O2S: C ,  59 .62 ;  H, 3 . 1 3 ;  N, 1 7 . 3 8 .  Found:  C ,  59 .48 ;  H, 3 . 0 9 ;  N, 

1 7 . 4 0 .  
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