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Abstract: The first successful preparation of (2-methoxycarbonyl)allylboronates from (a-methoxycarbonyl)vinylalanate
and halogenomethylboronate derivatives is described.

Recently we have described! the stereocontrolled preparation of chiral secondary a-methylene
v-lactams by addition of organozinc reagents derived from 2-(bromomethyl)acrylates to imines using
p-aminoalcohols as chiral auxiliaries. To avoid the problem of the carbon-nitrogen bond cleavage leading to the
corresponding chiral secondary o-methylene y-lactams, we investigated introduction of chirality on the
organometallic partner.

Over the past few decades?, asymmetric allylboration has proved to be an extremely useful method in
diastereo- and enantioselective reactions. We wish to report herein the preparation of the first examples of
(2-alkoxycarbonyl)allylboronates and their reactivity towards aldehydes.

In general, allylboronates are most conveniently prepared either by addition of a suitable Grignard
reagent3 to borates and haloboronates, of potassium? or lithium> reagents to chlorobis(dimethylamino)borane, or
by transmetaliation of allyl tin reagents with chloroboronates6. Few examples of allylboronates preparation

starting from trialkylboron have also been reported”. In our case, however, the presence of the ester group did not
allow us to use these methodologies.

Wauts and coll 8 have synthesised different allylboronates from pinacol chloromethylbaronate, and vinyl
lithium reagents like the following orthoester :
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However this last reagent has been directly coupled with aromatic aldehy’des without isolation.

We have based our study on two different pathways, using the transmetallation of allyl zinc mgent or
the coupling of o-functional vinyl organometallic reagent with halogenomethylboronates :
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The first route only gave rise to duplication of acrylate moiety, while the alkylation of
(a-methoxycarbonyl)vxnylalumxmum reagent (generated from methyl propiolate?) with pinacol
halogenomethylboronates led in 80% overall yield10 to the expected corresponding
(2-methoxycarbonyl)allylboronate 1 [Equation (1)].

N :’:
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80%
The formation of the allylboronate derivative was confirmed by 11B NMR spectrum (singlet at § = 32.5

PpPm).

2-chloromethyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolane was prepared according the procedure
described by Whiting!! from reaction of chloromethyllithium with trimethyl borate followed by transesterification
with pinacol after reaction with trimethylsilyl chlonde We have prepared the chiral chloromethylboronates 2 and
3 using the same procedure (Table I)
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Table I : Chiral chloromethylboronates

[a] 25
Product Yield % Eb°C/mmHg ol y
2 75 118/0.5 - 57 c 1.8 toluene
3 76 128-130/13 + 48 c 1.65 toluene

(Litt. +49 c 1.7 toluene)

The allylcompound from pinanediol 4 was prepared in 60% yield, while the corresponding diethyl
tartrate derivative has not yet been isolated.

Oh. OIl
L.+ o J\,
MeOOC™ “AliBu), oW 60

[u]D —-225 ¢ 1.7 toluene

Condensation of allylboronate 1 with various aromatic aldehydes and isobutyraldehyde at room
temperature gave directly 13 the corresponding alcohols in excellent yields [Equation (2)]. Results are summarised
in Table IL
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J\/ ,0 without solvent /K/l\ @
Me0OC B\O +  ACHO Ar COOMe

r.t., onc-two weeks
90-98%

Table IF : Reaction of (2-carbomethoxy)allylboronate 1 with aldehydes

Aldehydes Products Time/days Yield, %2
U
PhCHO Ph COOMe 6 98
5
OMe OMe
MeO©. MeO.
COOMe 14 98
MeO CHO MeO
OH

(o] [o]
<O CHO < 0 COOMe 14 92
" OH
>—CHO COOMe
9 80
OH
-

a - Isolated yield based on aldehyde used.

In refluxing toluene the reaction led to the formation of a mixture of alcohol § and lactone 9 in variable
ratio with 85 % overall yields [Equation (3)]

O
/ toluene
J\/B + PWCHO ——— 5 + /(i 3

0
9

Condensation of allylboronate 1 with N-benzylidenedniline in refluxing anhydrous toluene under
nitrogen atmosphere gave the a-methylene y-lactam 10 in a low yield (25%) [Equation (4)).
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Despite the successful condensation reactions of 1 with aldehydes, the enantioselectivity observed with
chiral allylboronate 4 was unsatisfactory (ee< 10%).

The in situ condensation of benzaldehyde with non-isolated allylcompound from diethy! tartrate at room
temperature gave rise to the alcohol § and the lactone 9 in 20% overall yield. The enantiomeric excess (~20%)
was slightly improved but still unsatisfactory.

In summary, we have developed a straightforward procedure for the preparation of
(2-methoxycarbonyl)allylboronates. Further studies on modified allylboronates in order to improve stereo
controlied condensations are still in progress.
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