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1H, 7=7.3 Hz), 5.01 (d, 1H, ；=7.3 Hz); IR (KBr), 3064, 

2966, 2924, 2235, 1257, 1025, 751, 688 cm*1; UV (MeOH), 

f 302, 280, 253, 243, 224 nm; Mass (El), m/e 624 (M), 

204, 77.

9. (a) Spectral data of 6a: XH NMR (CDC13), 8 7.88 (d, 1H, 

7=7.3 Hz), 7.87 (d, 1H, J-7.3 Hz), 7.79 (dd, 2H,丿=7.3 

Hz, 7=1.5 Hz), 7.49-7.43 (5H), 7.05 (s, 1H); Mass (El), 

m/e 390 (M), 77. (b) Spectral data of 6b: NMR (CDCL), 

8 7.88 (d, 1H, /=7.3 Hz), 7.87 (d, 1H, ；=7.3 Hz), 7.78 

(dd, 2H, ；=7.3 Hz,/=1.5 Hz), 7.49-7.43 (5H), 7.06 (s, 1H); 

13C NMR (CDCI3), 8 129.6 (CH), 129.3 (CH), 129.1 (2CH's), 

128.6 (3CH's), 124.8 (2CH's), 107.7 (CH); IR (KBr), 3064, 

1553, 765, 667 cmf UV (MeOH),集 395, 389, 272, 212 

nm; Mass (El), m/e 566 (M), 77.
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Furans are one of the most important heteroaromatic com­

pounds with widespread occurrence in nature.1 They are fre­

quently found in many natural products arising from plants 

and marine organisms.2 Possessing a variety of biological ac­

tivities, they are used as pharmaceutical, flavor, insecticidal, 

and fish ant迁eedant agents.3 Their important biological acti­

vities and usefulness as synthetic intermediates of natural 

products have prompted a search for better methods. Al­

though a number of synthetic methods for preparation of 

3-acylfurans have been reported, simple and efficient appro­

aches still remain scarce.4 In particular, the known direct 

furannulation of a 1,3-diketone by phenylthionitroolefin or 

an allenic sulfonium salt is limited to a 3-acyl-4-methylfuran 

substitution pattern.5

The rhodium-mediated decomposition of diazocarbonyl 

compounds has become an important method in synthesis 

of heterocyclic frameworks such as fur•겨ns! We have been 

interested in dipolar cycloadditions of 2-diazocyclohexane-l,3- 

diones with vinyl ethers.7 We have reported that reactions 

of these diazoketones with vinyl acetates followed by acid- 

catalyzed dehydration is a route to benzofuran derivatives.8 

Thus, we have also reported total syntheses of natural pro­

ducts based on the preparation of furo[2,3-b] furan ring ca­

talyzed by rhodium acetate.9 We describe here the efficient 

synthesis of 3-acylfurans by rhodium-mediated dipolar cyc­

loaddition of cyclic diazo carbonyl compounds with vinyl sul­

fides followed by NaI04 oxidation and syn-elimination under 

mild conditions.

The sequence that we have developed begins with the

R=H, Me R=H, Me R=H, Me
R'=H,Me R'=H,Me

Scheme 1.

Table 1. Synthesis of Dihydrofurans and Furans

2-Diazo-l,3- Vinyl

dicarbonyl sulfide Dihydrofuran Yield Furan Yield 

compound

(cis:trans=95:5) 10
O O

reaction of the cyclic 2-diazo-l,3-dicarbonyl compound 1 with 

a vinyl sulfide present in 5-fold excess (Scheme 1). The cyc­

lic 2-diazo-l,3-dicarbonyl compound 1 was allowed to react 

with vinyl sulfides under rhodium acetate catalysis (2 mol 

%) in fluorobenzene to give dihydrofuran 2 in moderate yie­

lds.

The intermediate dihydrofurans were characterized spect­

roscopically.10 The intermediate dihydrofurans of 5 and 7 
demonstrates an interesting aspect of this process. The dihy­

drofurans were isolated as a major of cis isomer despite the 

use of a 3 : 2 mixture of stereoisomers of the vinyl sulfide. 

There is thus kinetic discrimination against the trans isomer 

in the cycloaddition. The stereochemical assignment of cis­

and trans-isomers was defined by observation of coupling 

constants between vicinal protons. It is also suprising to note 

that none of the formation of sulfonium ylides and C-H inser­

tion products was observed. The results of synthesized dihy­

drofurans are summarised in Table 1.

The intermediate dihydrofurans were treated with sodium 

periodate in aqueous methanol at room temperature for 24 

h to form the corresponding sulfoxide, which on directly ref­

luxing for 2 h with pyridine in carbon tetrachloride delivers 

the 3-acylfurans in high yield. Both stereoisomers of 5 and 

7 were also similarly transformed into 3-acyl-4-methylfuran 

in moderate yi이d; although, active alumina had to be added 

in the elimination step to cause epimerization of the czs-sul- 

phoxide prior to 观-elimination of the sulphenic acid. These 

transformations had been reported by Yoshikoshi in a 3-me- 
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thylfuran annulation from 1,3-dicarbonyl compounds by using 

a phenylthionitroolefin.11 The data of obtained 3-acylfurans 

are also collected in Table I.10

The synthesis of evodone 12, a furanomonoterpene isolat­

ed from Evonia hortensis Forst,12 demonstrates an interesting 

application of this methodology. The spectroscopic properties 

of our synthetic evodone agreed well with those reported 

in the literature.10

In conclusion, a highly efficient method for constructing 

fused 3-acylfurans from cyclic diazo carbonyl compounds 

with vinyl sulfides catalyzed by rhodium acetate is described. 

The application of this methodology to the synthesis of evo­

done is also reported. Further application of this furannula- 

tion is expected in the synthesis of a variety of furanoterpe­

noids and now in progress in our laboratory.
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10. Spectral data for 4:】H NMR (300 MHz, CDC13) 8 7.54- 
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