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Diethyl &~trimethylsilyloxybenzylphosphonate was treated with
lithium diisopropylamide in THF followed by acyl chloride or acyl
anhydrides to give the acylated products in good vields.

The acylated products were converted easily by mild alkaline
treatment to acyloins predominantly along with ®-diketones.

In a preceding paper,1 we have reported the synthesis of unsymmetrical ketones
utilizing the 1:1 carbonyl adduct (1) of diethyl trimethylsilyl phosphite and benz-
aldehyde. The lithio derivative (2) of 1 has proved to he a useful synthon of
benzoyl anion, since 2 was easily alkylated and unsymmetrical ketones were obtained
in high yields by treatment of the alkylated products with 0.2 N NaOH-EtOH (1:1,
v/v). There have heen a number of reports on the synthesis of &-hydroxy ketones
utilizing benzoyl anion equivalents such as dithioacetals and trimethylsilyl
cyanides.z’3 These methods involve the reaction of masked benzoyl anion equiva-
lents with carbonyl compounds followed by the successive deprotection of the
carbonyl groups.

In this paper, we wish to describe a new type of synthon of &X-hydroxybenzyl

anion (3), i.e., OM-trimethylsilyloxybenzylphosphonate anion (2).
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The compound 1 was treated with [(CH3)2CH]2NLi (1.1 equiv.) in dry THF at
-78°C for 30 min, whereupon a lithio derivative 2 precipitated, and then benzoyl
chloride (1.0 equiv.) was added dropwise to the solution. The mixture was kept at
-78°C for 30 min and the reaction was quenched with dilute ammonium chloride solu-
tion. The solution was extracted with methylene chloride and the extracts were
concentrated. The residue was subjected to a column on silica gel. Thus, a
benzoylated product (4a) was obtained in 81% yield. 1In a similar manner, several
acylated products were obtained as shown in Table I. In the acetylation, acetic

anhydride gave a betterryield than acetyl chloride.
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In an attempt to convert 4a to benzil (5a) according to the procedure used in
the unsymmetrical ketone synthesis, 4a was treated with 0.2 N NaOH-EtOH (1:1, v/v)
at r. t. for 15 min.1 The alkaline treatment, however, gave 5a only in 14% yield.
The major product was found to be benzoin (6a) formed in 59% yield. Since benzil
is known to be gradually autooxidized by air under mild alkaline conditions to
decompose to benzoic acid, alkaline treatment was carried out under a degassed
condition. Under the atmosphere of argon gas, 5a and 6a were obtained in 14% and
77% yields, respectively.

In a similar fashion to that described above, the acylated products, 4b and A4c,
were treated with 1 N NaOH-EtOH (1:1, v/v) at r.t. to give thermodvnamically stable
X-hydroxy ketones of two isomers in 72 and 88% yields, respectively. 1In the case
of alkaline treatment of 4d, 4e, or 4f, two kinds of X-hydroxy ketones were
obtained as shown im Table I, but no A-diketones were detected.

In connection with our mechanistical interest, the trimethylsilyl group of
4a was removed by treatment with methanol in the presence of a catalytic amount of
p-toluenesulfonic acid at 60°C for 2 h to afford the corresponding hydroxyphospho-
nate (7). When 7 was further treated with 1 N NaOH-EtOH (1:1, v/v) at r.t. for
1 min, 5a and 6a were obtained in 11 and 67% yields, respectively. This result
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strongly implies that the reaction giving 5a and 6a from 4a proceeds via compound
7. Therefore, it seems that the trimethylsilyl group is initially removed from 4a
by the neighboring phosphoryl participation as described in a previous paper1
(see Scheme I).

As to the predominant formation of 6a, there might be proposed some plausible
mechanisms involving the C?0 rearrangement of the phosphoryl group and/or involving
the simultaneous cleavage of the P-C bond with the attack of hydroxyl.ion on the
phosphorus atom.4

Further studv on the reaction mechanism is now in progress.
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Table I. Acylation of diethyl 1-trimethylsilyloxybenzylphosphonate (1) and alkaline
treatment of the acylated products (4)

Acylation Alkaline Treatment of 4
Acylating Product Yield Time (min) Products
Agent (%) Yields
Q O QH 29
@-du 4a 81 5 Phe-CHPh phe-8ph
77% 8%
0 O OH _ 0Qq
c1@&c1 4b 88 5 Phe-CH{ pCl  PhC-CL)CL
72% 10%
0 HO O
MeO-@-ECl 4c 83 30 PhHC-C{_)OMe PhC-—C@OMe
88% 4%
Q Q oH HO O
CH3€:01 44 44 10 PhC-CHMe PhHC-EMe
8 56% (1:2)
(CH,C) ,0 44 78
g 9'8H HO O
[(Me)2CH ]20 4e 74 10 PhC- HCH(Me)2 PhHC-CCH (Me)2
81% (1:1.3)
0 QH
(PxC) 50 Af 71 10 Phg—CHPr PhHE-CPr
66% (1:2)
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