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Recently, Calas et al (1) reported a facile method for the formation of
carbon-silicon bond by the reaction of aromatic carbonyl compounds with
trimethylchlorosilane and magnesium in hexamethylphosphoramide (HMPA) according

to the following egquation:

O (CHy),SiCl/Mg 054 (CHy) 3 (CH,) ,SiC1/Mg 51 (CH,)
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R R
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Our experiences showed that the reaction yielded, under glightly modified
conditions, entirely different products via a novel type of pinacol formation.
Thus, a mixture of benzaldehyde (I, R=H, 0.1 mole), magnesium turning (0.1 mole)
and trimethylchloyosilane (0.1 mole) in 100 ml of HMPA was stirred at 95° for 22
hrs and the mixture was hydrolysed with saturated aqueous ammonium chloride
(100 ml) at room tempersture. The product, isolated in greater than 90% yield
(2), was found to be a mixture of d4,%- and meso-1,2-diphenyl-1,2-ethanediol
(v, R=H, ratio of 4,% to meso = 3:1). Similarly, acetophenone (I, R’cna) gave an
equal mixgure of d,%- and meso-2,3~-diphenyl-2,3-di-(trimethylsiloxy)-butane
{1V, R=CH4) (3) in 88% yield. The ideﬂg;ties of these compounde were confirmed
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by hydrolysis to the corresponding diols (V, R=CH3) (4) under stronger acidic

conditions (0.6 N hydrochloric acid)

O  (CH,) jSicl/Mg osi(cHy), u® oH
i i 3 1
CGHS—C-R VP » CSHS?RCRCGHS Ez—o—b C6H5C|RCRCGH5
0Si (CH.) OH
33
I v v

The reaction may proceed through the intervention of trimethysilyl-
magnesium chloride (VI), a species postulated by Gilman (5) and others (6). It
then attacked the carbonyl compound to give the oxyanion VII which is prone to
rearrange to the siloxycarbanion VIII. This rearrangement has been documented
by Brook (7) and recently amplified by West et al (8). Under the reaction
conditions reported by Calas (1), where there was a deficient amount of I in the
reaction mixture, VIII was silylated by the excess trimethylchlorosilane
(Scheme I, path a). Under our reaction conditions, nucleophilic attack of VIII

on another molecule of I prevailed and yielded the silylated diols (path b) (9).

HMPA ?
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OSl(CH3)3
Scheme I

The novel feature about this mode of pinacol formation is that it does not
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assume a role for ketyl radical. This is based on the following observations.
Firstly, the reaction does not proceed in the absence of trimethylchlorosilane,
thus the possibility of magnesium-promoted reductive coupling can be ruled out.
Secondly, benzophenone (I, R=C6H5) gave, under similar conditions,
'p—benzoylphenyldiphenylmethane (IX, R=C6H5, 65% yield) (10), a product entirely
unexpected on the basis of normal pinacol reduction(ll,12).Control experiments
indicated that neither benzpinacol nor benzpinacolone would give IX under the

reaction conditions. A possible mode of formation for IX is outlined below:

. . ®
(()Sl (CH3) 3 ?Sl (CH3) 3 H 1;1
CGHS-C—R —_— CGHS—C:E —_— C6H5"C—R — CSHS_C-R
’ (]
cl-o9 L0® (=0
CgHs C6H5' CeHs

IX

We are actively investigating the mechanism and synthetic potential of this

reaction.
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