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SYNTHESES OF VINYLOGOUS 4g-PYRONES FROM 2,G-DIMETHYL-4g-PYRAN-4-THIONE 

AND ARENYL BROMOMETHYL KETONES 

K a t s u o  O h k a t a ,  Masaa Imagawa, a n d  Kin-ya ~ k i b a *  

Depar tment  of C h e m i s t r y ,  F a c u l t y  o f  S c i e n c e ,  Hi rosh ima U n i v e r s i t y  

A i g a s h i s e n d a - m a c h i ,  Nakaku, H i r o s h i m a  730 ,  J a p a n  

A b s t r a c t  - 2,G-Dimethyl-4&pyran-4-ylideneacetophenones ( 5 )  
were  p r e p a r e d  by d e s u l f u r i z a t i o n  o i  m e r c a p t o p y r i l i u r n  s a l t s  (4) 
w i t h  diazabicycla[5.4.0]undecene (DBU) i n  m o d e r a t e  y i e l d .  

1 The H  NMR s p e c t r a  i n  CDC13 s o l u t i o n  o f  5- show t h e  e x c l u s i v e  

p r e f e r e n c e  f o r  s - c i s  c o n f o r m a t i o n  a t  t h e  enone  s i t e .  

A l t h o u g h  some s y n t h e t i c  methods  f o r  v i n y l o g o u s  4H-pyrones have been  d e v i s e d ,  
1 

t h e r e  are i n h e r e n t  l i m i t a t i o n s  i n  e a c h  methodology .  I n  t h i s  r e p o r t ,  w e  wish  t o  

d e s c r i b e  t h e  s y n t h e s i s  of 4H-pyran-4-ylideneacetophenone d e r i v a t i v e s  f rom e a s i l y  

a v a i l a b l e  Z,G-dimethyl-4H-pyrane (1; R = Me). T h i o n a t i o n  cf & w i t h  p h o s p h o r u s  

p e n t a s u l f i d e  i n  t h e  p r e s e n c e  of  NaHC03 i n  t e t r a h y d r o f u r a n  s o l u t i o n  a f i o r d e d  

4 - t h i o n e  d e r i v a t i v e  (2 )  i n  70% y i e l d .  4g-pyran-4- th ione  (2'; R = H) a l s o  w a s  

o b t a i n e d  i n  70% y i e l d  by means of  t h e  same method.  T r e a t m e n t  o f  w i t h  a r e n y l  

bromomethyl  k e t o n e s  (3) i n  a c e t o n e  s o l u t i o n  u n d e r  r e f l u x  gave  t h e  c o r r e s p o n d i n g  

4 - m c r c a p t o p y r y l i u m  d e r i v a t i v e s  a -  a s  p r e c i p i t a t e s  i n  60-95% y i e l d ,  

r e s p e c t i v e l y .  

T y p i c a l  c o n d i t i o n s  f o r  s u l f i d e  c o n t r a c t i o n  a n d  d e s u l f u r i z a t i o n  by means of  b a s e  

a n d  p h o s p h i n e  were  a p p l i e d  t o  4_a a c c o r d i n g  t o  t h e  l i t e r a t u r e 2  b u t  t h e  d e s i r e d  

p r o d u c t  ( 3 )  was o b t a i n e d  i n  j u s t  a  low y i e l d  ( 2 0 % ) .  On t h e  o t h e r  h a n d ,  r r e a t m e n t  

o f  4_a w i t h  DBU w i t h o u t  p h o s p h i n e  f u r n i s h e d  ?_a i n  37% y i e l d .  I n  o r d e r  t o  s e l e c t  a  

b e t t e r  r e a g e n t  f o r  p r e p a r a t i o n  of  v i n y l o g o u s  43-pyrones ,  v a r i o u s  b a s e s  were 

examined .  The b e s t  r e s u l t  was o b t a i n e d  when DBU was u s e d  a s  a b a s e  w i t h o u t  a n y  

p h o s p h i n e  ( T a b l e  I ) .  I t  is  c o n s i d e r e d  t h a t  s u l f i d e  c o n t r a c t i o n  w i t h  b a s e  r e s u l t s  

i n  t h e  f o r m a t i o n  of s p i r o - e p i s u l f i d e  d e r i v a t i v e  (A) a n d  i s  f o l l o w e d  by 



desulfurization to give the product (La-%), which is a zwitter-ionic species. 

A typical reaction utilizing DBU is described. To a stirred suspension of 

4-(p-bromophenacy1)mercapto-Z,6-dimethylpyrylium bromide (Cb: 209 mg, 0.5 mmol) in 

acetonitrile (10 ml) was added dropwise at -15 'C a solution of DHU (80 mg, 0.5 

-01) in the same solvent (5 ml). The mixture was stirred at the same temperature 

for 1 h. The homogeneous solution was concentrated and the residue was purified by 

preparative TLC on silica gel (ethyl acetate-hexane; 1:3) to give 87 mg of 

Z,6-dimethyl-4-p-bromophenacylidene-4g-pya b :  57%: mp 88-90 'C from 

3 hexane-ether). Table I1 shows typical yields for the preparation of 52-h. 

'H NMR spectral data are shown in Table 111. In 'H NMH spectra, one of 8-protons 

of pyrone ring appears at very low field (S ca. 8. 0) as compared with the 

counterpart ( 5  ca. 6.0). The downfield shift of one of B-protons in 2 - 5  is 

ascribed to deshielding anisotropics due to the exclusive existence of the s-cis 

conformation which minimizes the steric interactions between B-H and the benzoyl 

group, as has previously been described. lbV4 The distinct two peaks at 6 5.92 and 

6 7.95 for coalesced into a single peak at 6 7.2 by addition of CF3C02H to the 

solution, showing the formation of pyrylium salt ((jb). 

1 2 4a-h ' I  

iii ---t . S g:l I I I :i6.0 I-- RdO- Jon + I C F ~ C O ~  

R 0 R 0 ' 0  R Me -0 Me - 

Reagents and conditions: (i) P4SI0. NaHC03 in THF ; (ii) BrCHZCOAr in Me2C0 ; 
(iii) DBU in CH3CN. 
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Table I. 

Reaction Conditions for Desulfurization 
0 

of g,L in Acetonitrile at -15 C 

cornpd Ar reagents yield 

(1 equiv) ( % I  

%? C6H5 DHU/Ph3P 22 
DBUIn-Bu3P 20 

DHU 3 7 

%! 4-BrC6H4 Et3N 0 
~ a b c o ~  0 

NaH 24 

PMP" 27 

DBU 57 

Table 11. 

Preparation of 48-Pyrane Vinylogues 

(%-&I by Desulfurization of 2-h 

compd R 

5" Me 

5b Me 
5c - Me 

5d - Me 

5e - Me 

5f - Me 

3 Me 

5h - 11 

yield 

( % )  

37 

57 

22 

36 

51 

42 

8 

11 

Table 111. 'H NMR and Mass Spectra of 4H-pyran-4-ylidene Derlvatlves (5_a-h) 

cornpd Mass (rnlz) 'H NMR (6, CDC13) 

methyl vinyl aromatic 

a, J=0.7 Hz. b, J=0.9 Hz. ', J=6.2 Hz. 54.1 Hz. e ,  J=8.8 Hz. f ,  J=9.0 

Hz. g ,  J=13 Hz. h, J=l.l and 3.7 Hz. i, 1.1 and 4.9 Hz. j, J=2.3 and 5.4 Hz. 

k, J=3.7 and 4.9 Hz. 
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