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L b s E -  Treatment of pyrylium salts 1 and Lwith dimethylsulfonium methylide yields 

pnenols which appear t o  arise from an arene oxide. 

As part of e program to develop general teehniquee for the synthesis of cyclic epoxides, we 

envisaged that the reaction of pyrylium salts with sulfur ylides would provide ~-keto-~lid~~. 1 

Theee w-kefo-ylides could then undergo ring closure to give arene oxides. We wish to report that 

pyrylium salt 1 or affords phenols 2 and 5 or 5 and 6, respectively (Scheme I). 
The nvcleophilic reactions of pyrylium salts have been examined in detai~,~ including the 

treatment of and 9 with phosphorous ylides to provide benzene derivatives3 and the conversion of 

9 into 2-(a-fury1)-acrylophenonea with phenacyl phenyl merhyl sulfanium ylide~.~ We felt this furan - 

forming reaction, which seems anomdous vith respect to other pyrylium salr chemistry, might require 

either highly stabilized ylides or 2.4.6-rriphenyl pyrylium salts and therefore other sulfur  lid^^ 

might afford different products. 

Treatment of the pyrylium salt 1 with dimethyl sulfonium methylide at -7a0 C for 2 h and at o0 

C for l h  followed by aqueous acid work-q yields 3 (52%) and 4 (33%). Similarly, salt provides 5 

(32%). 5 ( 4 8 % ) .  and 4-metho~y-6-methyl-2-~yrrne (20%). This pyrone arises from nucleophilic 

demethylation of 2. Phenols Land 4 were identified by comparison with avrhenric samples. a he 

structures of compounds 5 and &were assigned by the usual spectral methods. The aromatic protons 

or i have the  same chemical shift ao the corresponding methyl ether 1 or acetate 8, svggesting these 

hydrogens are =to the phenol. Treatment of pyryliuin salr 9 under similar conditions provides a - 

mixture of triphenyl phenols g, the composition of which has nor been rigorously established. If 

this mixture eontaine furans, they are present in less than 10% yield. Finally, treatment of 1 with 

dimethylsulfoxonium rneth~lide~~ at ambient temperature for 2 h and subsequent acid work-up also 

affords L and 4, albeit in somewhat lower yields. 
The mechanism we currently favor for this transformation is presented in Scheme I. Addition of 

the ylide to the most electrophilic site of the pyrylium salt, followed by base-catalyzed ring 

opening and ring closvre would yield an arene oxide. Rearrangement of this arene oxide could give 3 

and 4 ar 5. Compound 6 could arise by dehydration and de-S-methylation of the betaine precursor to 

this arene oxide. Several attempts to isolate 2,4,6-trimethyl~xe~in, the proposed precursor to 2 and 

4, have been unsuccessful. The use of aqueous wrk-up, immediate chromatography on basic alumina, Or - 
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evaporative di~ti~lation affords diminished arnovnts of 3 and 4 accompanied by nvmerous other 

products. Analysis of the crude mixture by glc or tle on basic alumina indicarea that and 4 are 
present prior to any work-up. We have been unable to trap the putative oxepin with maleic anhydride 

or l-phenyl-1,3,4-triarene-2.54ione. 2.4.6-himethyloxepin has been reported to undergo acid- 

catalyzed rearrangement to give only 2,4,6-trimerhylphen01.~ The arene oxide (or corresponding 

oxepin) intermediates proposed by analogy to sulfur ylide and pyrylium salt chemistry must be short- 

lived under the reaction canditions. 

We have shown that a variety of pyrylivm salts and simple sulfur ylides yield phenols 

via an arene oxide. We are currently applying rhis reaction to the synthesis of phenolic natural 

products. 
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