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Absslract: The reaction ofuccess of dimethyisnlfoniw methylide with terminal, allylic, or bemylic epoxides 

@onis good to excellent yields of one co&on homologated allylic alcohols. 

The ready accessibility of a wide variety of epoxides in racemic or chiial form has made them 
popular intermediates in organic synthesist. For example, numerous methods are available for their 
conversion to the corresponding allylic alcohols 2. Epoxides can also be alkylated by phosphorus and 
oxosulfonium ylides leading. generslly, to phosphotznes3 and oxetanes4. respectively. Herein, we report 
that with excess dimethylsulfonium methylide 1 (Scheme 1). terminal, allylic and benzylic epoxides are 
smoothly converted directly to one carbon homologated allylic alcohols in good to excellent yields. This 
methodology complements the reaction of 1 with halides and mesylates described in the following 
communication. 

R3 THF, -10°C --> RT 
R3 

Rl - R2 - alkyl Or RI = H, R2 = alkyl, banzyl; ~3 = H 
RI = Rt = H or R1 = H, R2 = alkyl, benzy~; ~ = bel~yt 

Scheme 1 

The interaction of excess 1 with some representative epoxides is summan ‘zed in table 1. Mono- 

substituted epoxides (entries 1 and 2) gave allylic alcohols resulting from exclusive addition at the less 
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hindered carbon. In contrast to timethylsulfoxonium ylide, no evidence of oxetane formation or 
P-elimination was observed. Likewise, good yields of homologated alcohols were obtained from acyclic 
(entry 3) and cyclic (entry 4) l,l-disubstituted epoxides. The conformationally rigid 
4-fert-butylcyclohexylmethylene oxides (entries 5 and 6) furnish the corresponding axial and equatorial 
allylic alcohols in comparable yields. It is worth noticing that the addition of vinyl Grignat~I to Crew- 
butylcyclohexanone5 leads to a 3:2 mixture of both isomers whereas the axial and equatorial epoxides 
can be obtained stereoselectively by using either the dimethylsulfoxonium or diiethylsulfonium 
methylides respectivelyb*‘. Allylic epoxides (entries 7 and 8) lead to allylic alcohols resulting from the 
nucleophiic attack at the less hindered epoxide carbon. In the case of styrene oxide (entry 9), competing 
reactivity at the terminal and benzylic positions led to a ca. 8:1 mixtun of a- and fl- regioisomers, 
respectively, in 94% combined yield. Noteably, 1,2-dialkylsubstituted and 1.1.2~trisubstituted epoxides 
as well as oxetanes were refractory and starting material was recovered unchanged. Benzylic 1.2- 
disubstituted epoxides (entry lo), on the other hand, proved to be more reactive and gave exclusive 
addition at the benzylic position. Despite its steric hindrance, truns-stilbene oxide (entry 11) also 
furnished allylic alcohol in modest yield as the only reaction product along with recovered starting 
material (50%). Significantly. the normally base sensitive indene oxide (entry 12) underwent 
homologation to the corresponding e.xo-cyclic allylic alcohol in excellent yield. 

The above reSult suggests that our earlier report of the conversion of ketones to one-carbon 
homologated allylic slcoholss using excess 1 proceeds via an epoxide intermediate. While the 
mechanistic details of the current reaction are not known, the proposed mechanism shown in scheme 2 
is consistent with the stoichiometry of the reaction, i.e., two or more. equivalents of ylide are requind 
for olefm formation whereas addition of one equivalent of epoxide to one equivalent of ylide 1 leads to 
a 1: 1 mixture of starting product and desired allylic alcohol in high combinatcd yield. 

0 =s OH 
RI Rl 

R2 R2 

Scheme 2 

Representative procedure : 

To a -10°C suspension of uimethylsulfonium iodide (857 mg, 4.2 mmol, 3 equiv) in dry THFJ (13 
ml) was added n-BuLi (1.6 M in hexane, 2.56 ml, 4.1 mmol, 2.9 equiv). After 30 min. 1-hexene oxide 
(140 mg, 1.40 mmol, 1 equiv) in THF (2 ml) was introduced, producing a milky suspension. The 
reaction was allowed to warm to 0 OC over about 30 minutes and then to room tempemture and stirred 
for 2 hours. T’he reaction was quenched with water at 0 OC, extracted with ether and the combined 
organic layers dried over magnesium sulfate. SiQ chromatography of the crude afforded 1 -heptene 3-01 
(127 mg, 1.12 mmol, 80%) as a colorless oil identical in all respects with an authentic sample9. 
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Table 1 . Conversion of epoxides into allylic almhols 

Substrate Product Yield (%)’ 
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l isolatedyiekts 
l * recovered starting material 50% 
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