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o-[(Dimesitylboryl)phenyl]dimethylsilane (1a) undergoes
dehydrogenative condensation with alcohols and amines, giving
the corresponding alkoxysilanes 4-7 and aminosilanes 8 and 9
in moderate to high yields. It is plausible that the ortho-boryl
group in la electrophilically activates the Si—H bond.

Dehydrogenative condensation of hydrosilanes with
alcohols' is a facile and clean reaction for the synthesis of
alkoxysilanes because only dihydrogen is formed as the by-prod-
uct of the reaction. This reaction has received much attention in
organic synthesis in terms of protection of alcohols by silyl
groups. Since the Si—H bond is rather inert toward nucleophilic
attack by alcohols, its activation is generally required. There
are mainly three modes of Si—H bond activation reported so
far. The first one is transition-metal-catalyzed reaction.? Transi-
tion-metal catalysts activate the Si—-H bond via oxidative addi-
tion or formation of a o-complex. The second one is hypercoor-
dination of hydrosilanes.? Inter- or intramolecular coordination
of a ligand to the silicon produces a pentacoordinate silicon spe-
cies, in which the Si—H bond is polarized and the silicon center is
sufficiently electrophilic to receive the alcohols. The third one
is electrophilic activation of the Si—H bond by a strong Lewis
acid such as B(CgFs)3.* The highly electrophilic boron center
interacts with the hydrogen on the silicon, which renders the
Si—H bond polarized and the silicon center susceptible to nucleo-
philic attack by the alcohols. We disclose here the first example
of the intramolecular electrophilic activation of a Si-H bond
by an ortho-boryl group in arylhydrosilane 1a, which leads to
its dehydrogenative condensation with alcohols and amines.

(o-Borylphenyl)hydrosilanes 1 were prepared as follows
(Scheme 1). The halogen-lithium exchange reaction of (o-bro-
mophenyl)hydrosilane 2 with fer-BuLi (2 molar amounts) in
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Scheme 1. (a) fert-BuLi (x2)/Et,0/—78°C, 2h. (b) Mes,BF
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Et,O at —78 °C produced ortho lithiated product 3, which was
reacted with fluorodimesitylborane to give 1a in 81% yield.’
The reaction of 3 with (isopropoxy)pinacolborane also afforded
pinacolborane derivative 1b as a colorless oil in 70% yield.?
Upon treatment of 1a with MeOH in THF at room temper-
ature, gas evolution occurred immediately. After 10 min, me-
thoxysilane 4 was formed in 94% yield ('HNMR) (Scheme 2).
'"HNMR analysis demonstrated that the septet at § 4.54 (H-Si)
disappeared and the singlet at § 3.15 (Me-O) appeared. The re-
action of 1a with EtOH and i-PrOH also produced corresponding
alkoxysilanes 5 in 94% yield ((HNMR) and 6 in 87% yield
('HNMR), respectively, within a few hours. Precipitation of
the obtained alkoxysilanes from CH3CN gave their pure form
in good yields (Scheme 2).° The reaction of 1a with ter--BuOH
took a longer time, affording fert-butoxy derivative 7 in 59%
yield ('"HNMR).® In contrast to the high reactivity of 1a, pina-
colborane derivative 1b did not react with even MeOH for 24 h.
The dehydrogenative condensation of la with amines
was also successful.” The reaction of 1a with a secondary amine
(Et;NH) and a primary amine (PhNH;) at room temperature
afforded corresponding aminosilanes 8 in 98% yield and 9 in
82% yield, respectively ('HNMR) (Scheme 3). The products
were isolated by precipitation from CH3;CN in good yields.®
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Figure 1. Crystal structure of 1a with 30% probability level. H
atoms except for those on Si are omitted for clarity. Selected
bond lengths (A) and angles (°): Sil-HI1, 1.47(2); Si2-H2,
1.55(2); HI1--Bl, 3.22(2); H2--B2, 3.25(2); X(LC-B1-C),
359.9; £(LC-B2-C), 359.8.
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Figure 2. Intramolecular electrophilic activation of the Si-H
bond by the ortho-boryl group.

The reaction time required to consume la increased with
increasing steric bulkiness of the alcohols (Scheme 2). This is
in clear contrast to the trend observed by Piers et al. in the
B(CgFs)3-catalyzed system:** primary alcohols react with hy-
drosilanes more slowly than secondary or tertiary ones because
the less bulky alcohols more readily form adducts with B(CgFs)3
in situ, which inhibits the electrophilic Si—-H activation by
B(CgFs);. In our system, interactions of the boron site in 1a with
alcohols are less likely because of steric congestion around the
boron bearing the two mesityl groups and the ortho-silylphenyl
group. Thus, the primary alcohol reacts with la faster than
secondary or tertiary ones.

It is plausible that the electrophilic activation of the Si—H
bond by the ortho-boryl group renders the silicon center in la
susceptible to nucleophilic attack by the alcohols. Actually, less
acidic pinacolborane derivative 1b did not react with MeOH.
The physical properties of the Si—-H bond in 1a’ including
siin (193Hz), vsiy (2148 and 2167cm™!), and the Si-H
bond lengths (1.47(2) and 1.55(2) A) in the crystal structure®
(Figure 1) are within normal values of tetracoordinate Si—H
bonds. In addition, the H--B atomic distances (3.22(2) and
3.25(2) 1&) are almost equal to the sum of the van der Waals radii
of hydrogen atom and boron atom (3.28 A). Although these data
suggest that there is no remarkable Si-H--B interaction’ in 1a
itself, activation of the Si—H bond may be facilitated in a
push—pull manner with the aid of the attacking alcohol, as shown
in Figure 2.

In summary, the ortho-boryl group in arylhydrosilane la
electrophilically activates the Si—H bond in a intramolecular
manner, which leads to the dehydrogenative condensation
with alcohols and amines. Details of the reaction mechanism
are under study in our laboratory.
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