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Abstract. The p repa ra t i on  and reduc t i on  o f  s u b s t i t u t e d  [I]-benzopyrano 

~ , 3 - ~ p y r i m i d i n e - 2 , 4 ( 3 ~ ) - d i o n e s ,  "oxa-deaza-f lav lns",  (11).  a r e  descr ibed.  

I n t e r e s t  has been shown r e c e n t l y  i n  t h e  o x i d i z i n g  p r o p e r t i e s  o f  5 -deazaf lav ins  (I)' and several  

s y n t h e t i c  r ou tes  t o  t h i s  r i n g  system have been d e s ~ r i b e d . ~ - ~  The analogous 10-oxa-5-deazaf lav ins 

(11) appear t o  have been l i t t l e  studied,  e i t h e r  s y n t h e t i c a l l y  o r  f o r  t h e i r  chemical 

The o n l y  analog i n  the  l i t e r a t u r e  p r i o r  t o  1979 was a benzo- d e r i v a t i v e  (111) 

synthesized f rom 2-hydroxy-I-naphthaldehyde and b a r b i t u r i c  acid.6 Our a t tempts  t o  prepare ( [ I ) ,  

(R2 = H) f rom sa l i c y l a l dehyde  and b a r b i t u r i c  a c i d  were unsuccessful .  

We descr ibe  here a s imple,  one-step syn thes i s  of  (11)  from a s u b s t i t u t e d  sa l i c y l a l dehyde  and 

an N-cyanoacetylurethane. I n  a t y p i c a l  procedure 5-hydroxymethyl sa l i c y l a l dehyde  (0.3 mole) and 

N-cyanoacetylurethane (0.31 mole) a r e  d i sso l ved  i n  about  1.25 L o f  warm ethanol ,  morphol ine 

(0.5 ml )  i s  added and t h e  m i x t u r e  i s  r e f l u x e d  f o r  3-4 h r .  A f t e r  coo l i ng ,  t h e  t h i c k  ye l l ow -  

orange m i x t u r e  i s  f i l t e r e d ,  washed thorough ly  w i t h  e thano l  and d r i e d  t o  y i e l d  7-hydroxymethyl- 

2~-[l]-benzopyrano[2,3-dI]pyrimidine-2,4(3~)-dione, ( I I h ) ,  i n  75% y i e l d .  A r ep resen ta t i ve  

s e l e c t i o n  o f  the  d e r i v a t i v e s  syn thes ized  i s  shown i n  Table 1.7 



TABLE I 

Yield ( % )  

- 320% (dec) 

' 350°C 
- 320oC (dec) 
> 350% 

- 350% (dec) 

- 285% (chars) 

- 2950C (dec) 
- 280°C (dec) 

287 - 2900C 
200 - 203OC 

*Poor C, H, N analysis for this compound 

Formation of the tricyclic heterocycle from a monocyclic precursor evidently proceeds as 

shown in Scheme 1 in which initial aldol condensation is followed by intramolecular double- 

cyclization of the ideally-situated groups.s 

SCHEME 1 
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The "oxa-deazaf lav ins" (11)  a re  r e a d i l y  reduced ( f o r  ins tance,  by NaBH4 i n  i sopropano l )  t o  

the  1,5-dihydro d e r i v a t i v e s  (111) (Tab le  11)  i n  y i e l d s  o f t e n  i n  excess o f  

TABLE I 1  

We have n o t  s t ud i ed  the  base-catalysed reduc t i on  of  (11) i n  an analogous r e a c t i o n  t o  t h a t  

(111) a 

95% 

ca. 310oC - 
(dec) 

o f  Yoneda u.' b u t  have found t h a t  under a c i d i c  cond i t i ons  a s i m i l a r  r e a c t i o n  can be observed. 

Thus, when the  compound ( I I e ) ,  i n  i sopropano l  suspension, was r e f l u x e d  f o r  about 40 h r .  i n  the  

b 

88% 

s. 320% 

(dec) 

presence o f  p - to luene s u l f o n i c  ac id ,  an almost  q u a n t i t a t i v e  y i e l d  o f  t h e  reduced compound ( I l l e )  

was formed, presumably by hyd r i de  i o n  t r a n s f e r  under a c i d i c  cond i t i ons  t o  t h e  pro tonated  form 

of ( I r e ) ,  as shown i n  Scheme 2.1° 

SCHEME 2 

c 

81% 

310% 

(chars )  

These reac t i ons  demonstrate the  e l e c t r o n - d e f i c i e n t  na tu re  o f  t h e  5 - p o s i t i o n  o f  t h e  "oxa- 

deazaf lav ins",  as descr ibed  by Yoneda e t  a l . "  f o r  t h e  5 -deazaf lav in  system. However, as f a r  as 

we a r e  aware, r educ t i on  o f  the  5 -deazaf lav ins  under a c i d i c  cond i t i ons  has n o t  been descr ibed.  I t  
' ,  

i s  probable t h a t  the  in te rmed ia te ,  a p ro tonated  q u i n o l i n e  d e r i v a t i v e  ( I V ) ,  would be t o o  resonance 

s t a b i l i z e d  t o  a l l o w  hyd r i de  t r ans fe r  t o  occur. 

d 

80% 

~ 3 0 5 o C  

(dec) 

e 

87% 

313-3150C 

(dec) 

f 

94% 

303-305oC 

(dec) 

9 
95% 

>3300C 

h 

82% 

308-309.5oC 

(dec) 

i 

96% 

308-3120C 

(dec) 

j 

75% 

285oC 



The f u r t h e r  t rans format ions  of  these novel he terocyc les  a r e  c u r r e n t l y  under i n ~ e s t i q a t i o n . ' ~  
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