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Abstract - A new synthetic approach to pyrano[4,3-glpyrimi- 
dine derivatives is described. Reaction of 5-formyl-1,3,6-tri- 

methyluracil with aldehydes in the presence of lithium diiso- 

propylamide affords pyrano[4,3-&]pyrimidines a dienol inter- 

mediate. 

During studies directed toward the development of new synthetic routes to hiologi- 

cally interesting fused pyrimidines employing 6-methyluracilsl), we have found 2) 

that 5-formyl-1,3,6-trimethyluracil(1) causes base-catalyzed isomerization to the 

dienol(2) which is a reactive and versatile heterocyclic diene in the Diels-Alder 

reaction. We here report the reaction of (1) with aldehydes in the presence of 

lithium diisopropylamide(LDA) to give the pyrano[4,3-dlpyrimidines(3) with high 

regio- and stereo-selectivity. 

In a typical experiment a tetrahydrofuran(THF1 solution of (1) (2.75 -01) was 

stirred with LDA (4.13 mmol) under nitrogen at -70°C for 1 h. To the mixture was 

added benzaldehyde (4.13 mmol). The solution was gradually raised to room tempe- 
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rature, stirred for 5 h and then evaporated in vacuo to dryness. Aqueous acid 

workup gave the pyran0[4,3-~Jpyrimidine(3c)  as a sole product (88%): m.p. 169-172 
+ 1 

OC; m/e 288(M ; U.V. Amax (EtOH) 270 nm (E=  8.9x103); i.r.(KBr) 3450 cm- ; 

'a-n.m.r. (DMSO-d6) 6 2.74 (lH, d, J=10 Hz, A of ABX), 2.90 (lH, d, J=5 Hz, B of 

ABX), 3.22 (3H, s), 3.31 (3H, s), 5.22 (lH, dd, 5-5 Hz and 10 Hz, X of ABX), 5.76 

'(lH, d, 5=5.2 Hz, collapsing with D20 to singlet), 6.69 (lH, d, 515.2 Hz, vanish- 

ing with D20) and 7.22-7.54 (5H, m). The structure of (3c) was deduced from its 

spectroscopic properties as described above and following some chemical modifica- 

tions. Thus, compound (3c) was slowly isomerized with trifLuoroacetic acid in 

DMSO-d6to its epimer and attained,equilihrium in the ratio 2:l (3c/ its epimer) 

after 19 hi. Refluxing of (3c) in methanol afforded the acetal (4) ,  m.p. 150-152 

3) 'C (74%) .. Treatment of (3c) with thionyl chloride at room temperature gave the 

5-formyl-6-styryluraci1(5), m.p. 155-156'C, which was converted to the 6-styryl- 

uracil(6). m.p. 208-21O0c, by refluxing in 10% hydrochloric acid. Similar treat- 

ment of (3c) in 10% hydrochloric acid afforded (6). 

Scheme II 

Cycloaddition reaction of (1) with a variety of aldehydes were summarized in 

Table. In the absence of an aldehyde the reaction of (1) with half equivalent of 

LDA led to the dimerization to,give (3f). 
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Table  Formation o f  pyrano[4,3-<]pyrimidines ( 3 )  from ( 1 )  and a ldehydes  

Product  R M.p. 'C Yie ld  % 
- - 

( 3 a )  H 189-191 (dec.  ) 22 

(3h)  E t  204-206 (dec .  ) 1 6  

( 3 ~ )  Ph 169-172 88 

(3d)  PhCH2 181-183 1 3  

The p l a u s i b l e  mechamism f o r  t h e  format ion of (3)  is suggested  a s  fo l lows .  Abstra- 

c t i o n  of t h e  p ro ton  from t h e  C-6 methyl group of ( 1 )  i n  b a s i c  medium would a f f o r d  

t h e  pyr imidine-dienol  ( 2 ) ,  which is s t a b i l i z e d  i n  t h e  (Z)-form by i n t r a m o l e c u l a r  

i n t e r a c t i o n  between t h e  hydroxy and t h e  C-4 carhonyl  group through a l i t h i u m  i o n .  

Subsequent c y c l i z a t l o n  of ( 2 )  wi th  a ldehydes  by t h e  thermal  Diels-Alder r e a c t i o n  

would occur  i n  a d i s r o t a t o r y  manner. There fo r ,  t h e  s t e r e o c h e m i s t r y  between t h e  

hydroxy group and t h e  R r e s i d u e  must be c i s .  

Although it is w e l l  known t h a t  e - a l k y l  s u b s t i t u t e d  a romat i c  ca rhony l  compounds 

(5.g. 2- to lualdehyde)  undergo pho to -eno l i za t ion  t o  g i v e  t h e  ( ~ ) - d i e n o l ~ ) ,  ou r  r e -  

s u l t s  a r e  a r a r e  example t r a p p i n g  t h e  d i e n o l  d e r i v e d  by t h e  base-cata lyzed i so -  

m e r i z a t i o n .  
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