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Summary: Dehydration or dealkoxylation of the reaction products of various 

aldehydes, ketones, and acetals with 2-trimethylsiloxyfuran gave corresponding 

4-ylidenebutenolides in good to high overall yields. 

4_Ylidenebutenolides, which have been frequently encountered in natural 

products, display some interesting biological activities. 1,2) While some 

synthetic methods are available, l-4) more convenient and widely applicable 

methods are desired. 

In this paper we will report a two-step 

butenolides utilizing 2-trimethylsiloxyfuran 

synthetic method of 4-ylidene- 

+ R1 

7 
RL 

X=0 or (OMe)2 R=H or Me 

k z. ?- I 
In the presence of tin(IV) chloride, 2-trimethylsiloxyfuran(2) reacted 

with various aldehydes, ketones, and acetals to give the corresponding 

products(A) in good to high yields. 5) Acid(p-TsOH or HBr) catalyzed 

dehydration or dealkoxylation of 2 in refluxing benzene gave the 4-ylidene- 

butenolides in the range of 38-76% yields. But the following four methods 

(A-D) according to the type of 2 gave more successful results. Method A: 

Adducts of aldehyde(3;f) were treated with 2-3 equivalents of acetic anhydride 

and triethylamine in the presence of 4_pyrrolidinopyridine(PPY) in dichloro- 

methane at room temperature for l-2.5h. Method B: In the case of the adduct 

of ketone(3!), trifluoroacetic anhydride was used instead of acetic anhydride 

in the method A at room temperature for 0.5h. Method C: The condensation 

products of ketone acetals(3&,32) were treated with 2 equivalents of DBU in 

dichloromethane at room temperature for 15 minutes. Method D: The condensation 

product of aldehyde acetal(3j) was treated with 2 equivalents of sodium acetate 

in refluxing acetic acid for lh. 
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Table Synthesis of 4-Ylidenebutenolides 

Rl R2 X yi~~~(~) Method yi~~~(_?.)a~/Z ratio 

l,a Ph H 

l,b CH3(CH2)4- H 

l_c PhCH2CH2- H 

z! 2-Thienyl H 

l,e 5-Methyl-2-thienyl H 

Irf CH3(CH2)2CZC- H 

1,9 -(CH2)5- 

-(CH2)y 

l,h -(CH215- 
li PhCH2CH2- Me 

PhCH2CH2- Me 

12 PhCH2CH2- H 

0 95 

0 94 

0 90 

0 96 

0 92 

0 70 

0 95 

0 

(OMe)2 66 

(OMe)2 77 

(OMeJ2 - 

(OMe)2 92 

A 91 

A 94 

A 96 

A 91 

A 92 

A 90 

A 9 

B 97 

C 85 

C 90 

D 73 

D 80 

lb) 
lb) 

3/5b) 

1/2C) 

1/2C) 

5/2') 

_d) 
_d) 

3/7b) 

a) All of these compounds were confirmed by spectral data and elemental 
analyses. b) The ratio was determined by nmr. c) The ratio was determined 
by tic isolation. d) The ratio could not be determined. 

Typical procedure: To a solution of 2-trimethylsiloxyfuran(306 mg, 1.96 mmol) 

and benzaldehyde(l80 mg, 1.7 mmol) in dry dichloromethane(3 ml), catalytic 

amount of tin(IV) chloride was added at -78OC and the reaction mixture was 

stirred for 2h at that temperature. After the addition of 1M hydrochloric 

acid(1 ml), the mixture was left to warm to room temperature. Usual work-up 

and subsequent isolation by tic gave corresponding adduct(32) in 95% yield. 

The adduct(l94 mg, 1.02 mmol) was treated with triethylamine (289 mg, 2.86mmol) 

and acetic anhydride(216 mg, 2.12 mmol) in dichloromethane(5 ml) in the 

presence of catalytic amount of PPY at room temperature for lh. Isolation by 

tic gave 42 in 91% yield. 
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