
1832 J .  Oyg. Chem., Vol. 36, N o .  13, 1971 KOTES 

Synthesis of 6- Styryl-2-pyrones 

J. R. MAHAJAN* AND H. C. A R A ~ J O  

Instituto Central de  QuZmica, Universidade 
BrasZlia, BrasZlia D.F., Brazil 

Received August 84, 1970 

a-Pyrones containing variously oxygenated a'-styryl 
substituents are known natural products,l some of 
which have been synthesizedS2 We report simple syn- 
theses of five such a-pyrones, three of which (3a, 3b, and 
3e)Ia proved to be identical with natural  substance^.^ 

CH3CO(CHz)3COzH 
1 

Controlled, base-catalyzed condensations4 of four 
aromatic aldehydes with 5-oxohexanoic acid (1)  yielded 
6-arylidene-5-oxohexanoic acids 2a-2d whose treatment 
with acetic anhydride in the presence of sodium acetate 
afforded enol lactones. Dehydrogenation of the latter 
over palladium on charcoal gave the desired a-pyrones 
3a-3d. 
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a, X - Y  = H  
b, X+Y = CH,O, 
c, X=Y=MeO 
d, X = CGH&H,O; Y = Me0 
e, X = HO Y = Me0 

Since neither vanillin nor its 0-acetyl or O-tetrahydro- 
pyranyl derivatives could be condensed with ketone 1 
in the above manner, the a-pyrone 3e related to vanillin 
was produced by acid-catalyzed debenzylation of 3d. 

Experimental Section6 

6-Arylidene-5-oxohexanoic Acids (2a-2d) .-The required alde- 
hyde (1 equiv) was condensed with 5-oxohexanoic acid (1 equiv) 
in the presence of alcoholic NaOH solution (5y0 2 equiv) by 
heating on a water bath (80") for 20-30 min and a work-up 
according to Erlenmeyer . 4  Crystallization from an appropriate 
solvent afforded the desired product in 40-60% yield. 

2a: light yellow crystals from EtOH; mp 114-116'; ir 
3509-2638, 1715, 1661, 1618, 982 cm-l; nmr 6 1.8-2.2 (m, 2, 
CH2 at  3),  2.3-2.9 (m, 4, CH2 at  2 and 4), 6.7 (d, 1, J = 16 
Hz, HC=C), 7.2-7.7 (m, 6, HC=C and Ph),  10.0 (s, 1, COOH). 

Anal. Calcd for C13H1403: C, 71.54; H,  6.47. Found: C, 
71.27; H, 5.92. 

141"; nmr 6 5.98 ( 6 ,  2, CH202). 
2b: recrystallized from benzene as yellow crystals; mp 139- 
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82-134. 

Anal. Calcd for ClrH14Os: C, 64.12; H, 5.38. Found: C, 
63.82: H. 5.21. , ,  

2c: yellow crystals from benzene; mp 105-107°; nmr 6 3.92 
(s, 6, 3',4'-OCHa). 

Anal. Calad for C16H1806: C, 64.74; H ,  6.52. Found: C, 
64.68; H,  6.72. 

2d: yellow crystals from benzene; mp 129-131'; nmr 6 3.9 
(s, 3, ()CHI), 5.2 (s,  2, ArCH20). 

Anal. Calcd for C21H220s: C, 71.17; H, 6.26. Found: C, 
71.09; H,  6.09. 

6-Styryl-2-pyrones (3a-3e).-The above keto acids (2a-2d) 
were refluxed 6 hr in acetic anhydride containing a catalytic 
amount of fused sodium acetate. Removal of acetic anhydride 
and sodium acetate and recrystallization from a suitable solvent 
afforded the desired enol lactone. Some enol lactones were un- 
stable on standing and were immediately dehydrogenated by 
refluxing (15 hr) in xylene containing a catalytic amount of 
Pd/C (loyo). The product was directly chromatographed on a 
silica gel (E. Merck) column and eluted with CHCL. Recrystal- 
lization of the appropriate fraction from a suitable solvent af- 
forded the desired a-pyrone. Synthetic 3a, 3b, 3c, and 3e had 
ir and nmr spectra identical with those of authentic samples%3 
and suffered no mixture melting point depression. 

3a.-Keto acid 2a (2.4 g) on enol-lactonization and recrystal- 
lization of tlhe product from petroleum ether gave an enol lactone 
(1.9 g): yellow crystals; mp 108-110"; ir 1751, 1661, 1592, 971 
cm-l. Dehydrogenation of 0.35 g thereof and purification of the 
product as described above gave 3a (0.15 g) as yellow crystals 
from petroleum ether: mp 113-114'; ir 1733, 1637, 1603, 972 
cm-1; nmr 6 6.1-6.3 (m, 2, pyronic), 6.60 (d, 1, J = 16 Hz, 
C=CH), 7.2-7.6 (m, 7, aromatic, pyronic and C=CH). 

3b.-Similarly, keto acid 2b (0.42 g) gave an enol lactone (0.3 
g) ,  yellow crystals from benzene, mp 131-133", which on de- 
hydrogenation, purification, and recrystallization of the product 
from benzene yielded 3b (0.17 g) as yellow crystals: mp 173- 
174'; nmr 6 6.0 (s, 2, OZCH~).  

3c.-Similarly the enol lactone (0.27 g, mp 92-95') from the 
keto acid 2c (0.31 g) furnished 3c (0.15 g ) :  yellow crystals from 
petroleum ether; mp 96-98', nmr 6 3.93 (s, 6, OCH3 at 3' 
and 4'). 

3d.-Enol lactone (2.0 g, mp 130-132") from keto acid 2d 
(2.5 g)  afforded 3d (1.2 g) as yellow crystals from EtOH: mp 
131-133"; nmr 6 3.9 (s, 3, OCH2Ar). 

Anal. Calcd for C21H1804: C, 75.43; H,  5.43. Found: C, 
75.56; H, 5.40. 

de.-a-Pvrone 3d (1.2 a )  was debenzvlated with 487" HBr 
(0.1 ml) in kcOH (5 ml) by heating on a steam bath for 10 min. 
After neutralization with a saturated solution of sodium bi- 
carbonate and extraction with chloroform, the crude product was 
purified as in the previous cases. The final product 3e was 
obtained as yellow crystals (0.3 g)  from benzene: mp 158-160'; 
ir 3360 cm-1 (OH); nmr 6 3.9 (s, 3, OCH,), 5.9 (s, 1, OH). 

Registry No.-2a, 28845-58-1; 2b, 2SS45-59-2; 
2c, 28845-60-5; 2d, 28845-61-6; 3a, 1208-97-5; 3b, 
1219-50-7; 3c, 28845-64-9; 3d, 28845-65-0; 3e, 1429- 
09-0. 
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A distinctive feature of the nmr spectrum of 2-hy- 
droxyestrone l a  is the two aromatic proton absorptions 
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