ORGANIC
LETTERS

. 2000
Preparation of Alcohols from Alkenes Vol. 2. No. 10

via the Homologation of Boronates with 14551456
(Trimethylsilyl)diazomethane

Jean-Philippe Goddard, Thierry Le Gall,* and Charles Mioskowski*$

CEA-Saclay, Service des Maldes Marques, Ba. 547, Dgartement de Biologie
Cellulaire et Moleulaire, F-91191 Gif-sur-Yvette Cedex, France

legall@dsvidf.cea.fr

Received March 9, 2000

ABSTRACT
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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  Reagents such as dimethylsulfoxonium methylioledi-
chain of organic molecules are often needed in the coursemethylsulfonium methylidelead to mixtures of homologated
of multistep syntheses. Several methods for the conversionand polyhomologated products. The preparation of polymers
of alkenes to the corresponding alkylmethanols have beenby reaction of boron compounds with diazoalc&nasd
described, such as the reaction of boron compounds withdimethylsulfoxonium methylidehas been reported. It is
carbon monoxide in the presence of a hydride, followed by possible to obtain only monohomologated compounds using
basic hydrolysis. Other methods involve the reaction of a (chloromethyl)lithium or (boromomethyl)lithium generated in
boron compound with a nucleophilic reagent possessing athe presence of a boronic ester using (dichloromethyl)-
leaving group. The ate complex formed initially can then lithium followed by in situ reduction with potassium tri-
rearrange to yield a homologated boron compound which isopropoxyborohydrid@ Monohomologation is also obtain-
can then be oxidized to an alcohol (Scheme 1). To be of ed when halo(trialkylsilyl)methyllithium is reacted with

_ an organoborafieor a boronaté® After removal of the
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trialkylsilyl moiety, a homologated boron compound is then || N

obtained, which can be converted to the corresponding tapie 1. Alcohols 6 from Alkenes2
alcohol.

In this Letter, we present the conversion of alkenes to the Alkene 2 Alcohol 6 % Yield
corresponding alkylmethanols using as the key step the (6 from 2)
reaction of boronates with (trimethylsilyl)diazomethane
(1),**12a reagent that is commercially available (Scheme 2). PR Ph" " 0OH 60
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(Trimethylsilyl)diazomethane thus allows one to obtain
monohomologated boron compounds. Sequential treatments
of boron compounds with monohomologating agents could

Thus, alkene® were treated with catecholborane at 100 in principle be employed to prepare diversely functionalized
°C. This hydroboration is known to place selectively the products. To test this possibility, tributylborane in THF was
boron atom on the less hindered carbon atom of the alkenetreated with excess (3.6 equiv) for 24 h at room temper-
and to yield mainly thexoisomer from norbornen® After ature; then excess ethyl diazoaceta@te3(6 equiv) was added
removal of excess catecholborane, the boronatsstained ~ and the solution was refluxed for 12 h (Scheme 3). After
were diluted in THF and heated in the presence-ef &quiv

of 1 for 10 h. Oxidation by alkaline KD, then afforded _
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o-(trimethylsilyl)alcohols5, which were purified by chro- Scheme 3

matography. CompounBle was obtained as a mixture of 1) MeaSiCHN, (1), THF SiMe,

diastereomers. BusB 8y CO,Et
Alcohols 6 were then obtained after treatment with 2) EtO,CCHN, (7) 8

tetrabutylammonium fluoride, with an overall yield of 38 8) CHsCH.CO-H

63% from alkene®, as summarized in Table 1. A reaction

was also carried out using the rec_rystalllized boronate {reatment with propionic acid, ethyl 3-(trimethylsilyl)-
prepared from catecholborane and 4-vinylanisole. It reacted heptanoate (8), resulting from two consecutive homologa-

wit_h 1_unde_r the cor_1ditions o_Iescribed above to afford, after tions, was obtained in 33% yield (based on the butyl groups
oxidation, silanobb in 63% yield and the nonhomologated ;. BusB). Reactions starting from boron compounds having
alcohol 2-(4-methoxyphenyl)ethanol in 27% vyield. This only one transferable group will soon be evaluated.

indicates that the reaction of the boronate wlitis the step In conclusion, we have described a practical procedure
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