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ABSTRACT

Alkylcatecholboranes obtained from alkenes were converted to the corresponding alkylmethanols by reaction with (trimethylsilyl)diazomethane
followed by oxidation and treatment with fluoride.

Simple procedures allowing for elongation of the carbon
chain of organic molecules are often needed in the course
of multistep syntheses. Several methods for the conversion
of alkenes to the corresponding alkylmethanols have been
described, such as the reaction of boron compounds with
carbon monoxide in the presence of a hydride, followed by
basic hydrolysis.1 Other methods involve the reaction of a
boron compound with a nucleophilic reagent possessing a
leaving group.2 The ate complex formed initially can then
rearrange to yield a homologated boron compound which
can then be oxidized to an alcohol (Scheme 1). To be of

synthetic utility, it is crucial that only one homologation takes
place in the process.

Reagents such as dimethylsulfoxonium methylide3 or di-
methylsulfonium methylide4 lead to mixtures of homologated
and polyhomologated products. The preparation of polymers
by reaction of boron compounds with diazoalcanes5 and
dimethylsulfoxonium methylide6 has been reported. It is
possible to obtain only monohomologated compounds using
(chloromethyl)lithium or (bromomethyl)lithium generated in
the presence of a boronic ester7 or using (dichloromethyl)-
lithium followed by in situ reduction with potassium tri-
isopropoxyborohydride.8 Monohomologation is also obtain-
ed when halo(trialkylsilyl)methyllithium is reacted with
an organoborane9 or a boronate.10 After removal of the
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trialkylsilyl moiety, a homologated boron compound is then
obtained, which can be converted to the corresponding
alcohol.

In this Letter, we present the conversion of alkenes to the
corresponding alkylmethanols using as the key step the
reaction of boronates with (trimethylsilyl)diazomethane
(1),11,12a reagent that is commercially available (Scheme 2).

Thus, alkenes2 were treated with catecholborane at 100
°C. This hydroboration is known to place selectively the
boron atom on the less hindered carbon atom of the alkene
and to yield mainly theexoisomer from norbornene.13 After
removal of excess catecholborane, the boronates3 obtained
were diluted in THF and heated in the presence of 3-5 equiv
of 1 for 10 h. Oxidation by alkaline H2O2 then afforded
R-(trimethylsilyl)alcohols5, which were purified by chro-
matography. Compound5e was obtained as a mixture of
diastereomers.

Alcohols 6 were then obtained after treatment with
tetrabutylammonium fluoride, with an overall yield of 38-
63% from alkenes2, as summarized in Table 1. A reaction
was also carried out using the recrystallized boronate
prepared from catecholborane and 4-vinylanisole. It reacted
with 1 under the conditions described above to afford, after
oxidation, silanol5b in 63% yield and the nonhomologated
alcohol 2-(4-methoxyphenyl)ethanol in 27% yield. This
indicates that the reaction of the boronate with1 is the step
determining the overall yield of the process, rather than the
hydroboration or the desilylation.

(Trimethylsilyl)diazomethane thus allows one to obtain
monohomologated boron compounds. Sequential treatments
of boron compounds with monohomologating agents could
in principle be employed to prepare diversely functionalized
products. To test this possibility, tributylborane in THF was
treated with excess1 (3.6 equiv) for 24 h at room temper-
ature; then excess ethyl diazoacetate (7; 3.6 equiv) was added
and the solution was refluxed for 12 h (Scheme 3). After

treatment with propionic acid, ethyl 3-(trimethylsilyl)-
heptanoate (8), resulting from two consecutive homologa-
tions, was obtained in 33% yield (based on the butyl groups
in Bu3B). Reactions starting from boron compounds having
only one transferable group will soon be evaluated.

In conclusion, we have described a practical procedure
for the preparation of alkylmethanols from alkenes which
makes use of the homologation of alkylcatecholboranes with
(trimethylsilyl)diazomethane. The method has the advantage
that no generation of lithiated species is needed, and also it
avoids the use of toxic carbon monoxide.

Supporting Information Available: Experimental pro-
cedures and characterization data for compounds5a-e, 6a-
e, and8. This material is available free of charge via the
Internet at http://pubs.acs.org.
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Table 1. Alcohols 6 from Alkenes2
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