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Substitution of benzylic hydroxyl groups with vinyl moieties using vinylboron dihalides has been achieved. The reaction provides a novel
method for preparing stereodefined alkenyl halides.

Benzylic alcohols are generally transformed into the corre- hydroxide moiety with an allyl group using allyltrimethyl-
sponding halides or esters prior to reactions with nucleophiles silané represents the most attractive transformation (Scheme
due to the fact that the hydroxide group is such a poor leaving1). However, to the best of our knowledge, the direct
group. The direct utilization of benzylic alcohols as elec-
trophiles would be quite useful since it would be both atom

efficient and more environmentally souhd.o date, very Scheme 1. Direct Substitution of Benzylic Hydroxyl Group

few direct substitutions have been achie¥edAmong those R R .

reported, the straightforward substitution of the benzylic LS N oS (;H \R R‘/ )
~F Known o Unknown Z_:/
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alkenylboron dihalide&(Z)-2-Halo-1-alkenylboron dihalide

presence of 1 equiv of-BuLi in dry dichloromethané!

derivatives can be readily prepared by the haloboration of Analysis of the'H and'3C NMR spectroscopic data f@a

terminal alkynes using 1 equiv of boron trihalide. The

revealed that th& isomer formed exclusively. Thus, the

reaction occurs in a stereo- and regioselective fashion viaconfiguration of the vinyl group is retained in the reaction.

the syn addition of the B—X moiety to the carbon—carbon
triple bond?®

We wish to report the substitution of benzylic hydroxyl
groups by alkenylboron dihalides. In this new reaction,

TheZ stereochemistry is unambiguously supported by X-ray
analysis of3b (Figure 1)?

To examine the scope of the reaction, different types of
benzylic alcohols were prepared and subjected to the reaction

alkenylboron dihalides act as both Lewis acids and reactants.conditions (Table 1). Both alkenylboron dichlorides and

This transformation, in the absence of transition metals, is
particularly appealing from an industrial perspective. Phar-

maceutical syntheses often involve the challenging step of Table 1. Coupling of Benzylic Alcohols with Vinylboron

removing transition metals from intermediates.

H22B

Figure 1. ORTEP plot of compoun@b.

The reaction of diphenylmethandld) and Z)-2-chloro-

2-phenylethenylboron dichloride was chosen as the model
system. After surveying potential solvents and bases, we &

found that the new reaction proceeds most effectively in the
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Dihalides
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a Reaction carried out at room temperature on a 1.5 mmol scale in DCM
usingn-BulLi as the base (for the detailed procedure, see ref’Migld of
isolated product based on the precursor of halovinylboron dihalide (alkyne).
¢ 4-Bromobenzyl bromide was isolated.

alkenylboron dibromides derived from aryl alkynes produced
the desired products in moderate to good vyields. Alkenyl-
boron dihalides derived from aliphatic alkynes were unre-
active. Due to the ready decomposition of alkenyl bromides
on silica gel, the isolated yields are somewhat lower for the
alkenylboron dibromides. The NMR spectra of all products
reveal that only the& isomers formed. Under the reaction

conditions, most functional groups are tolerated. It is quite

Org. Lett, Vol. 7, No. 14, 2005



remarkable that the methoxy group is tolerated, since it is concerted rearrangement and supports formation of a benzylic
well-known that Lewis acids such as Bfare quite effective  cation intermediate. Further evidence supporting a cationic
in cleaving ether linkage's. mechanism was provided by the observation that the reaction

Though a detailed mechanistic study has not been under-of cyclopropyl derivativelm produced the ring-opened
taken, the reaction of lithium benzyloxide with alkenylboron product,5 (Scheme 3). A cationic mechanism could also
dihalide presumably generates (halovinyl)benzyloxyboron

halide intermediatd, which undergoes a rearrangement to |

3 (Scheme 2). Scheme 3. Reaction of a Cyclopropyl Derivative
cl
| Py B OB e _a
Scheme 2 Proposed Intermediaté for Alkenyl Migration v% DCM
m 5

X X
|

BuLi )\/B\ . Product 3 i . .

1+2 ==-|Ph o rocue explain the failure oflk to generate3k since loss of a

R “Ph p-hydrogen in the benzylic cation generated fribknwould
be expected to be quite rapid.
4 A new, straightforward substitution of benzylic hydroxide

moieties with stereodefined vinyl groups has been developed.

The reaction provides a novel route to trisubstituted alkenyl
To gain mechanistic insight, a reaction was carried out halides from readily available benzylic alcohols and terminal

using (S)-1d* Racemization occurred, which precludes a alkynes (the precursor of (Z)-alkenylboron dihalides).
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