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Removal of a-Hydroxy Group of Acyloins and Their Derivatives with Vanadium(II)-THF Complex
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a-Hydroxy ketones (acyloins) and their acetate or mesylate derivatives were reduced
to the corresponding ketones in good yields by treatment with [ Vo Cl3(THE)6]2[Zn2Clg]
complex prepared in situ from VCl3(THF)3 and zinc.

The use of low valency V(II) reagent, [V2CI3(THF)g]2[Zn2Clg], has found great potential in the reduction
of aldehydes for cross pinacol couplings.1) This V(II) reagent promoted reduction can be extended to cyclization
of alkenals with high stereoselectivity.z) In addition to these carbon-carbon bond making reactions via o-
oxidoalkyl radical intermediates, the V(II) reagent can be used for reduction of oxiranes to alkenes probably due

to its strong oxygen affinity.3) To the best of our knowledge, however, reductive transformation of ketones by
using the V(II) reagent have not been examined. Now we wish to report quick removal of a-hydroxy group of

acyloin derivatives to give the corresponding ketones.4)
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Reduction of «-acetoxy ketones is achieved as follows. Thus, freshly prepared pink powder of
VCI3(THF)3 (560 mg, 1.5 mmol) was dried in a Schlenk tube under high vacuum. Dry CHCl» (6 ml) and zinc
dust (98 mg, 1.5 mmol) were added at room temperature under a pressure of Ar. After being stirred for 30 min, a
solution of benzoin acetate (1a, R = Ac, 182 mg, 0.75 mmol) in CHCl» (2 ml) was added at room temperature
to a stirred suspension of the V(II) reagent. The mixture was stirred for 1.75 h at the same temperature and
worked up in a usual manner to give 2a (134 mg, 91%) as crystals after purification by column chromatography
(SiOp, hexane/AcOEt = 25/1). Treatment of 1a with one equivalent of the V(II) reagent resulted in the formation
of 2a (40%) along with the unchanged la (60%). The use of three equivalent of the V(1) reagent led to
completion of the reaction within 40 min (83% yield).

In a similar manner, other acetate or mesylate derivatives of o-hydroxy ketones were allowed to react with
[V2Cl3(THF)6)2[Zn2Clg) complex and the results are shown in Table 1. Smooth carbon-oxygen bond cleavage
at o-position is achieved by reaction of the acetate 1a (R = Ac) and the mesylate 1a (R = Ms) with the V(I)
reagent and deoxygenation of hydroxy ketone 1a (R = H) proceeds sluggishly compared with the acetate and the
mesylate. Any destruction of the enone moiety is found in reduction of a'-acetoxylated enone 1d.
Polyfunctionalized ketone le is also selectively converted to the corresponding methyl ketone 2e without any
reduction of enoate and acetal moieties. Carbon-oxygen bond of o-methylsulfonyloxyalkanoates was inert under
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the present conditions.

Table 1. Deoxygenation of Acyloin Derivatives with [V2C13(’I‘HF)6]2[Zn2C16]a)

Entry Substrate Time/h Product Yield/%?
;O
oL c)
1 la, R=Ac 1.75 2a 91
2 R=Ms 0.17 2a 80
3 R=H 43.0 2a 59
Q 0
4 CHS(CHZ)G/lk((CHZ)GCHS 1.0 CH3(CH2)6/lk/(CH2)GCH3 99
OMs 1b 2b
9 OAc 0
5 (5</\/\ 1.0 6/\/\/ 90
1c 2¢
© 0
AcO
6 0.17 74
1d 2
0 COqEt o CO,Et
7 Aco/\? '::K 3.0 - ';‘K %4
H A} 4 K
00" le H' o H 2e
X

a) Unless otherwise noted, reactions were carried out by using 0.5-1.0 mmol of the substrate
and [V,Cl3(THF)g]2[Zn,Clg] (three equivalents) in CH,Cl, (8 ml). b) Base on isolated products.
¢) Carried out by using two equivalents of the V(II) reagent.
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