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Abstract - One-pot syntheses of pyrido[l ,2-blpyrimidine and thiazolo[2,3- 

blpyrimidine derivatives were achieved by the reactions of 4-ethoxyalkylidene- 

2-phenyl-2-oxazolin-5-ones with 2-aminopyridines and 2-aminothiazole in 

refluxing ethanol, respectively. In the reaction of the oxazolinone with 2- 

aminopyrimidine under similar conditions, however, the expected pyrimido- 

pyrimidine derivative was not formed, but instead (2-pyrimidylaminomethy1ene)- 

oxazolinone and its ethanolysis product were obtained. 

Since 4-methylene-2-oxarolin-5-ones have two reactive sites towards nucleophiles, their ring opening 
1 reactions are complicated . Among 4-methylene-2-oxazolin-5-ones, however, 4-ethoxymethylene-Z- 

phenyl-2-oxazolin-5-one (l)' is not only a useful intermediate for the synthesis of amino  acid^^.^, 
but also an effective reagent reacting with binucleophiles such as diethyl 3-oxoglutarate4, acetyl- 

acetone5, o-phenylenediarnine6, and o-aminopheno17. because the ethoxymethylene group of is very 

reactive towards nucleophiles. 
R 

In this paper we wish to report the reactions of l a n d  4-ethoxyethylidene-2-phenyl-2-oxazolin-5-one 

(L)' with 1,3-binucleophiles such as 2-aminopyridines, 2-aminothiazole, and 2-aminopyrimidine. 

Reaction with 2-Aminopyridines. Oxazolinone Lreacted with an equimolar amount of 2-aminopyridine 

(a) in refluxing benzene for 2 h to give 2-phenyl-4-(2-pyridylaminomethylene)-2-oxazolin-5-one (&) 

in 98% yield [%: yellow needles; mp 168-169~~; IR (KBr) 3250, 1760, 1730, 1660 cm-' ; 'H NMR (CDC13) 



6 8.47 ( lH, broad s, =CL), 8.55 ( lH, broad, N!, exchanged w i t h  D20); MS m/e 265 (M+)]'. 

Next, c ~ c l i Z a t i 0 n  of g by nuc leoph i l i c  a t tack  o f  the  n i t rogen o f  py r i d i ne  r i n g  a t  the  oxazolinone 

moiety has been invest iga ted under var ious condi t ions;  i t  has been found t h a t  upon only heat ing i n  

ethanol o r  acet ic  ac id  % was transformed i n t o  the expected 4-oxopyrido[l,2-blpyrimidine a i n  a 

good yield1'  (Scheme 1).  This f a c t  suggested the p o s s i b i l i t y  o f  one-pot synthesis o f  & from the 

react ion  o f ?  w i t h  2 i n  r e f l u x i n g  ethanol .  I n  f ac t ,  1 reacted w i t h  $j i n  re f l ux ing  ethanol t o  

a f f o r d  $3 i n  a good y i e l d .  

S im i l a r l y ,  the react ion  o f  1 w i t h  f ou r  methyl-subst i tuted 2-aminopyridines, s, &. a, and 2, i n  

re f l ux ing  ethanol afforded the corresponding pyr idopyr imidines, 2, z, $J, and 2, i n  good y i e l d s  

re f l ux  
1 + - oNF 0 --PC- NHCOPh 

3a - 43 
PPA, 1 6 0 ~ ~ .  30 min 

5a 
30% 

r e f l u x  i n  EtOH, 20 h 87% 

r e f l u x  i n  EtOH, 30 h 94% 

r e f l u x  i n  AcOH, 24 h 97% 

1 + 
C 

NHCOPh 

re f l ux  i n  EtOH 2 + a- - 5 days 
NHCOPh 

Scheme 1 

except f o r  %. The resu l t s  are shown i n  Table 1 

Also, oxazo l i none2  reacted w i t h  2 under s i m i l a r  cond i t ions  t o  g i ve  the pyridopyrimidineI?; 

S t ruc tura l  e luc idat ion  of pyr idopyr imid inesJanddwas accomplished on the basis of spect ra l  data 

(Table 2 ) .  
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Table 1.  Reactions o f  Oxazolinone i w i t h  2-Aminopyridines 2 
i n  Ref luxing Ethanol 

2-Aminopyridine Reaction t ime Pyr idopyr imidine 

h Yield,  % 

a4-(6-~ethyl-2-pyridylaminomethylene)-2-phenyl-2-oxazolin- 

5-one (%) l1  was i so la ted  i n  51% y i e l d .  

Table 2. Physical and Spectral  Data o f  Pyr idopyr imidines 5 and ia 

5a: mp 196.5-198°~10; co lo r l ess  spears; IR 3300, 1665, 1640 cm-l; 'H NMR 6 7.17 ( lH, ddd, 7-H, J= - 
6.5, 5.5, 2.5 Hz), 7.40-7.85 (5H, m) , 7.90-8.15 (ZH, m), 8.85 ( lH ,  broad, N l )  , 8.98 ( lH,  pseudo 

double t ,  6 - 4  J=6.5, 1.0, 1.0 Hz), 9.77 ( lH, s, 2 4 ;  MS m/e 265 (M').~ 

5b: mp 171.5-173%; co lo r l ess  needles; I R  3410, 1665 cm-l; 'H NMR 6 2.61 (3H, s ) ,  7.04 ( lH, pseudo - 
t r i p l e  d, 7 - 3 ,  7.40-7.70 (4H, m), 7.90-8.10 (ZH, m), 8.86 (2H, dd and broad, 6-1! and N i l ,  9.72 

( lH ,  s, 2-H); MS m/e 279 (M+). 

2: mp 217.5-218.5~~; pa le  ye l low prisms; IR 3400, 1650 cm-'; 'H NMR 6 2.49 (3H, s ) ,  7.00 (IH, dd, 

7-H, J=8.0, 1.0 Hz), 7.40-8.20 (6H, m), 8.78 (lH, broad, ME), 8.88 (lH, dd, 6-H, J=8.0, < 1 Hz), 
9.69 ( lH, s, 2-H); MS mle 279 (M'). 

,5d+: rnp 2 0 6 - 2 0 7 ~ ~ ;  co lo r l ess  spears; IR 3300, 1650, 1635 cm-' ; 'H NMR 6 2.44 (3H, s )  , 7.30-7.80 

(5H, In), 7.90-8.20 (2H, m), 8.86 ( lH, broad, NK), 9.71 ( lH ,  s, 2-H); MS mle 279 (M'). 

5e: mp 1 5 9 - 1 6 0 ~ ~ ;  pale ye l low needles; IR 3400, 1680, 1650 cm-l; 'H NMR 6 3.08 (3H, s), 6.40 (IH, - 
dd, 7-tJ), 7.20-8.0 (7H, m), 8.70 (lH, broad, NH), 9.43 ( lH, s, Z-K); MS m/e 279 (M'). 
-------------~---------~-------------------~~~---------....~~~~-~~~.~~---~.~~--~---~ -.--------.---. 

6: mp 2 0 1 - 2 0 2 ~ ~ ;  co lo r l ess  spears; IR 3310, 1675 cm-l; 'H NMR 6 2.54 (3H, s), 7.12 ( lH ,  m, 7 - i ) ,  - 
7.40-7.60 (3H, m), 7.60-7.80 (ZH, m), 7.80-8.0 (ZH, m), 8.55 ( lH, broad, N!), 8.94 ( lH, m, 6 - l ) ;  

MS m/e 279 (M'). 

1 a~~ and H NMR spectra were taken i n  KBr d isks  and CDC13 so lu t ions ,  respect ive ly .  



Reaction with 2-Aminothiazole. Next, the reaction of oxazolinones 1 and 2 with 2-aminothiazole 
(J) has been investigated. Even when oxazolinone 3 was heated with 1 in ethanol for 5 days, the 
major product was 2-phenyl-4-(2-thiazolylaminomethylene)-2-oxazolin-5-one (81, and the expected 
thiazolo[2,3-blpyrimidine 2 was formed in a low yield. When& which was easily formed from the re- 

action of J. withJ in refluxing benzene was heated in acetic acid, however, 9 was obtained in a 
good yield. On the other hand, oxazolinone2 reacted with2 in refluxing ethanol to afford the 

corresponding thiazolopyrimidine l,Q (Scheme 2) 

reflux 
__3 

~n EtOH, 
5 days 

7 - !3 2. 

reflux in C6Hg reflux in AcOH 
1 + 1 - 8  - 2 h - - 3  24 h 

96% 97% 

reflux in EtOH 

2 + 7 -  - - 5 days &y NHCOPh 

0 

9 
82% 

Scheme 2 

Structural elucidation of 8 ,2 ,  and JQ was again accomplished on the basis of spectral data. 
8: mp 188-189%; yellow needles; IR (KBr) 3100-2400, 1775 cm"; 'H NMR (CDC13) 6 7.20, 7.41 (each * 
lH, d, 5-3.5 Hz), 7.40-7.70 (3H included dd at 6 7,4l, m), 7.90-8.10 (2H, m ) ,  7.99 (lH, s, =CK), 

11.90 (lH, broad, NH); MS m/e 271 (Mt). 

9: mp 187-188~~; pale yellow needles; IR (KBr) 3400, 1660 cm-'; 'H NMR (CDC13) 6 7.32 (lH, d, J= - 
5.0 Hz), 7.40-7.70, 7.90-8.10 (each 3H, m), 8.67 (lH, broad, N i l ,  9.43 (lH, s); MS m/e 271 (M'). 

1 1  10: mp 206-208~~; colorless spears; IR (KBr) 3300, 1655 cm- ; H NMR (CDC13) 6 2.42 ( 3 ~ ,  s), 6.96, - 
7.86 (each lH, d, J=5.0 Hz), 7.30-7.60 (3H, m), 6.80-7.10 (4H (1H was exchanged with D20), m, aro- 

matic protons + Nl) ; MS mle 285 (Mt) . 
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Reaction w i t h  2-Aminopyrimidine. When oxazolinone i was heated w i t h  2-aminopyrimidine (11) i n  

ethanol f o r  30 h, 2-phenyl-4-(2-pyrimidinylaminomethylene)-2-oxazolin-5-one (12) and i t s  ethanoly- 

s i s  product lJ were formed i n  38 and 31% y ie lds ,  respect ive ly .  The compound 12 was obtained i n  81% 

y i e l d  from the same react ion  i n  r e f l u x i n g  dioxan f o r  1 h.  Even when 12 was heated i n  ace t i c  ac id  

f o r  24 h, however, 1 2  was unchanged. 

g: mp 2 4 3 . ~ 4 4 ~ ~  (dec); ye l low needles; IR (KBr) 3300-2400, 1795 cm-l; MS m/e 266 ( M ~ ) .  

13: mp 181-182'~. co lo r l ess  needles; IR (KBr) 3310, 1695, 1660 cm-I; 'H NMR (CDC13) 6 1.37 (3H, t, - 
5.7.0 Hz), 4.29 (2H, q, 5.7.0 Hz), 6.78 ( lH, t, J.5.0 Hz), 7.30-7.60 (3H, m) , 7.80-8.00 (2H, m) , 

8.29 ( lH ,  d, =CK, 5-11.5 Hz, changed t o  a s i n g l e t  when t reated w i t h  D20), 8.30 ( lH,  broad, NH, ex- 

changed w i t h  020). 8.42 (ZH, d, J-5.0 Hz), 9.72 ( lH,  broad d, NK, 5-11.5 Hz, exchanged w i t h  D20); 

MS m/e 312 (M+). 
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