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ROMPgel supported allylboronate: a purification-free method for
the preparation of homoallylic alcohols
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Abstract—Allylboration of various aldehydes was carried out by a ROMPgel supported allylboronate. Filtration and evaporation
gave the corresponding homoallylic alcohols in high yield and purity (>95%). © 2001 Elsevier Science Ltd. All rights reserved.

The reaction of allylboranes1 and allylboronates2 with
aldehydes is an outstanding procedure for the elabora-
tion of 4-hydroxy-1-alkene derivatives.3 Since these
products can be easily converted into �-hydroxy alde-
hydes by oxidative cleavage of the terminal alkene,4 the
process is of considerable value in the construction of
polyfunctional carbon frameworks. Additionally, both
allylboranes and allylboronates containing chiral auxil-
iaries are especially valuable in enantioselective synthe-
sis. Of particular note are the seminal contributions to
asymmetric synthesis by Brown,1 Roush5 and Hoff-
mann.6 Recently, the use of polymer supported reagents
and scavengers for parallel synthesis in the solution
phase have gained significantly in popularity.7 Ideally, a
polymer supported reagent should allow for the forma-
tion of all products in quantitative yield in a parallel
array. Additionally, filtration and evaporation should
provide all products significantly pure (>90%) without
recourse to crystallization, distillation, chromatography
or other classical methods of purification. Recently, we
introduced Ring Opening Metathesis Polymer gels,
ROMPgels, as support for parallel synthesis.8 These

polymers are readily prepared from polyfunctional
monomers, are high loading gels which are insoluble yet
swell in common organic solvents and undergo reaction
at acceptable rates. Herein, we report the development
of a ROMPgel for the conversion of aldehydes into
(±)-4-hydroxy-1-alkenes.

The ROMPgel 2 was prepared by the silylation of
exo-5-norbornene-2,3-diol 1,9 polymerization using the
Grubbs’ catalyst 5 (1.5 mol%) with tetracyclo
[6.2.1.13,6.02,7]dodeca-4,9-diene10 4 (15 mol%) as a
crosslinker, and desilylation using hydrogen fluoride
triethylamine.11 Subsequent reaction of polymer 2 with
freshly prepared allylboronic acid5 gave the ROMPgel
boronate 3 (100%) (Scheme 1). The ROMPgel 3 dis-
played excellent swelling properties in most solvents
and high boronate loading (5.8 mmol g−1). Polymeriza-
tion without the crosslinker 4 provided inferior poly-
mers with significant solubility in dichloromethane.

Allylboration reactions were carried out using aliphatic
and aromatic aldehydes, affording in a few hours the

Scheme 1. Reagents and conditions : (i) Me3SiCl, Et3N, CH2Cl2; (ii) 4 (15 mol%), 5 (1.5 mol%), CH2Cl2; (iii) Et3N·3HF, CH2Cl2;
(iv) CH2�CHCH2B(OH)2, CH2Cl2.
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corresponding homoallylic alcohols (Table 1). The mix-
filter-evaporate procedure was applied and the expected
products were isolated in high yield and excellent purity
in all cases. The filtration itself was performed through

a short plug of silica gel, collecting a single fraction. A
three fold excess of supported allylboronate was neces-
sary to allow for a quantitative conversion in a reason-
able time frame (�7 h). It must also be noted that the
reaction as well as the hydrolysis of the boronate ester
were performed under very mild conditions of tempera-
ture and pH.12 A small amount of water was added at
the start to accelerate the rate of the reaction from 24
to 6 h in the case of benzaldehyde and to eliminate the
formation of the side product 1-phenyl-1,3-butadiene 7.
Formation of this side product probably arose by elim-
ination from the boronate intermediate 6 (Scheme 2).

We limited our study to the two different ROMPgel
supported allylboronate moieties 3 and 8 (Scheme 3)
that were allowed to react with a range of aromatic and
aliphatic aldehydes. The progress of the reaction was
monitored by GC/MS. The results are consistent
throughout the Table 1, with high purities (>95%
NMR) and yields (79–96%). Only in the case of starting
materials of low molecular weight were the yields found
to be slightly lower. This was observed with valeralde-
hyde (entries 1 and 14), pivaldehyde (entry 3) and
crotonaldehyde (entry 4), which have low boiling
points. A reaction time of 7 h was adequate for most
substrates, although several aldehydes underwent reac-
tion at a faster rate. However, the preparation of
1-(2-thienyl)-3-buten-1-ol (95%) required prolonged
reaction time (14 h, entry 12). (R)-(+)-Glyceraldehyde
acetonide (entry 13) provided the corresponding
diastereoisomeric homoallylic alcohols (ds 2:1).

In conclusion, we describe a purification-free method,
based on ROMPgel chemistry, which allows for the
simplified parallel synthesis of a range of homoallylic
alcohols in high yield and excellent purity.

Itsuno13 and co-workers have reported the use of DVB
crosslinked polystyrene supported chiral boronates in
enantioselective synthesis of homoallylic alcohols.
These reagents needed an acidic work up and chro-
matography for isolation of the homoallylic alcohols.
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