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Summary: Hydromagnesiation of 3-trimethylsilyl-2-propyn-l-01 (&) 

followed by reaction with aldehydes or ketones affords 

(E)-3-trimethylsilyl-2-alken-1,4-diols (&), which can be readily 

dehydrated to 3-trimethylsilyl-2,5-dihydrofurans (3) by treatment 

with BF30Et2. The compounds 3_ are converted to furans (5) by 

epoxidation and subsequent treatment with H2S04. 

We report here a facile method for the preparation of 3-trimethylsilyl-2,5- 

dihydrofurans (3) from 3-trimethylsilyl-2-propyn-l-01 (l.) via hydromagnesiation, 

and also their conversion to furans (2). 

Hydromagnesiation of 1. followed by treatment with aldehydes or ketones 

afforded (E)-3-trimethylsilyl-2-alken-1,4-diols (2) in excellent yields. 1,2 

When the compounds 2 thus prepared were treated with BF30Et2 in CH2C12, 

dehydration to 3 occurred readily (Eq 1 and Table l).3 This obseryation j.s 
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particularly noteworthy, because numerous reports show that substituted l-butene- 

1,4-diols are dehydrated not to 2,5-dihydrofurans but to unsaturated carbonyl 

compounds in the presente of acids via isomerization of the double bond and 

dehydration. 4,5 In fact, treatment of (Z)-2-dodecene-1,4-dial, which was prepared 

by protodesilylation60f the corresponding 2_, with BF30Et2 did not produce any 

conceivable amount of the 2,5-dihydrofuran. 

Table 1. PREPARATION OF 2 BY THE REACTION OF +& WITH CARBONYL 

COMPOUNDS AND THEIR CONVERSION TO 3 

Entry Carbonyl compound Product 2 Proauct 3 

Yield (%)a -b Yield (%) 

1 C8H17-b-H 84 84 

2 C6H13-g-CH3 83 90 

3 C3H7-b-C3H7 80 88 

4 88 90 

5 
o=O 

85 92 

aIsolated yield based on &. 'Isolated yield based on2. 

The mechanism shown below may account for the present dehydration reactions. 

Presumably, SiMe group either prevents the isomerization of the double bond or 

stabilizes the intermediate A. 
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Epoxidation of J_ with mCPBA or CH3COOOH, and treatment of the resulting 

epoxides & with 20% H2S04 in methanol at 50°C furnished the corresponding 

furans A7 (Eq 2 and Table 2). 
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Table 2. CONVERSION OF 4 TO 2 

Entry Compound 4" Product 5, 

Distribution Total vield b 

3 

4 

H 

5 

Cr d 

ch / \ 
0 

49 

80 

95 

92 

95 

aPrepared by epoxidation of 3 with mCPBA or CH3COOOH in 

82-90% yields. 
b 
Isolated yield based on 4. CThe ratio was 

determined by 1H nmr (200 MHz). 

Possible mechanism for the production of 2 from 4 is as follows. Addition 

of proton on the epoxide oxygen of 4_ followed by epoxide ring opening yields the 

cation B. 
8 

Rearrangement of Rl (or R2) affords more stable cation C, which 

changed to 5 via Peserson olefination and dehydration. 
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In cases of compounds 4 where the substituent Rl and R2 is same, the 

reaction affords only one product in excellent yields, thus making this reaction 

useful for preparation of furans such as shown in entries 3, 4 and 5. It is 

also noteworthy that hydrogen migrates more readily than an alkyl group (see 

entry 1). 
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