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Pyrone Studies: Conversion of 2-Pyrones into Aromatic Compounds 
By C .  T. BEDFORD, J. L. DOUGLAS, B. E. MCCARRY, and T. MONEY* 

(Chemistry Department, University of British Columbia, Vancouver, Canada) 

THE acyl-polymalonate routel to naturally occur- 
ing phenolic compounds is believed to involve 
enzyme-bound /3-polyketo-thiolesters (I ; n = 
2-8) as intermediates. Our previous reports2 
have indicated that the dipyrones (11; R = Me, 
l’h, PhCH = CH-, or PhCH,-CH,-) can be regarded 
as the protected form of the P-triketo-esters (I; 
n = 2; R = Me, Ph, PhCH=CH-, or PhCH,CH,-). 
Additional studies3 also demonstrated that the 
tripyrone (111) could serve as the protected form 
o f  the P-tetraketo-ester (I; n = 3; R = Me). The 
logical extension of this scheme was the synthesis 
of a tetrapyrone (IV) (potentially equivalent to a 
C ,,-P-pentaketo-ester) and its subsequent con- 
\version into aromatic compounds of natural type. 
As such a synthesis of (IV) was difficult, parallel 
studies into the synthesis of higher members of the 
P-polyketo-ester series (I ; = 4-8) were started.* 

In particular we have studied the effect of acid 
or base on the acetyl derivative (VI; R = Me)4 
with a view to obtaining aromatic compounds of 
natural type ; in general mainly degradation 
products C(VII1; R = H),  (X), and/or (X)], 

formed by deacylation or hydrolysis-decarboxyla- 
tion reactions, were obtained. To overcome this 
difficulty, two methods were found: one involves a 
photochemical reaction of 2-pyrones6 and the other 
involves the preliminary formation of the methyl 
ether (XII) and its subsequent treatment with base. 
Observations on the methanol-base ultraviolet 
spectrumt of dehydroacetic acid methyl ether 
(XIII; R = Me) prompted us to conclude that 
prior protection of the 4-hydroxy-group in (VI) 
was essential. Thus treatment of 4-methoxy- 
6-methoxycarbonylniethyl-2-pyrone (XI) t with N- 

NaOMe-MeOH resulted in smooth conversion 
(- 50% yield), into the benzoic ester (XIII), )Imax 
(MeOH) 222, 268, 307 m p  ( E  26500, 19100, 3500). 
The formation of (XIII) is easily rationalised by 
postulating Claisen condensation of the acyclic 
intermediate (XIa). The success of this reaction 
prompted us to study the effect of base on the 
methyl ether (XII): [synthesised from the corres- 
ponding hydroxy-pyrone (VI; 13 = Me) by treat- 
ment with diazomethane]. It was realized, 
however, that if (XII) was treated in a similar 

t The u.17. spectrum [Amax (MeOH) 310 mpj of dehydroacetic acid (VIII;  R = H) changes to Amax 286 m p  on 
treatment with base and corresponds to  conversion of the 4-hydroxy-group into the corresponding anion. By 
contrast the spectrum [Am,, (MeOH) 313 mp] of dehydroacetic acid methyl ether (VII;  R = Me) changes to Amax 
384 m p  on treatment with base and indicates that ready ring opening has occurred. 

$ Satisfactory analytical and spectroscopic data have been obtained for the new compounds described. 
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fashion Claisen condensation could take place 
involving the branched ester group in the inter- 
mediate (XIIa). To reduce this possibility 
aqueous methanolic potassium hydroxide was 
used. Treatment of (XII) with N-KOH-MeOH,- 
H,O (1 : 1) resulted in the formation of 2-hydroxy- 
4-methoxy-6-methylbenzoic acid (sparassol ; ever- 
ninic acid) (XIV), hmax (MeOH) 260 and 302 mp 
( E  7400 and 2600) in - 20% yield. The formation 

OMe 

CO,H 

of (XIV) via aldol condensation of the expected 
intermediate (XIIa) demonstrates the validity of 
this route to protected p-polyketo-esters. The 
application of these techniques to more complex 
pyrones [e.g. (VII)I4 is presently being investigated. 
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