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Summary: Oxidation of 2,2-difluorocalkenylboranes can be achieved with
alkaline hydrogen peroxide in the presence of sodium methoxide, which
suppresses protonolysis, to afford difluoromethyl ketones in good yields.

Fluoromethyl ketones are versatile starting materials for introducing

fluorinated meieties,‘|

and have recently received considerable attention as
transition-state analogue inhibitors for a variety of hydrolytic enzymes.z’3

There appeared several methods concerning the preparation of fluoromethyl

ketones. Most of these methods, however, are confined to the reaction of
organolithium or Grignard reagent with fluorcacetic acids or their
derivatives.3'4

In the previous paper,5

we reported a novel synthesis of 1,1-di-
fluoroolefins via 2,2-difluorocalkenylborane 1, which was easily generated
from 2,2,2-trifluoroethyl p-toluenesulfonate (2) and trialkylborane. During
the course of our synthetic studies on the application of 1, we found a new
approach for preparing difluoromethyl ketones by oxidatien of 1.

Treatment of 1 (R=(CH2)4Ph), generated in the reported way,S with
alkaline hydrogen peroxide gave the desired difluoromethyl ketone 3 in 54%
vield along with a 30% yield of the protonolyzed product, 1,1-difluoro-6-

phenyl-1—hexene.6

In order to avoid protonolysis, non-aqueous conditions
were employed using an oxidant such as trimethylamine N-oxide, m-
chloroperbenzoic acid (mCPBA), and pyridinium chlorochromate {(PCC), but they
resulted in failure. Several methods for inhibiting protonolysis were tried
under the alkaline hydrogen-peroxide conditions. Finally, the addition of
sodium methoxide suppressed protonolysis and the yield of 3 was raised up to

81%. 7
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Table 1. Synthesis of Difluoromethyl Ketones®
Entry R BR3/2 NaOMe/2 Yield of 3/sP
1 -(CHy) 4Ph 1.1 1.4 81¢
2 -CH,CH(CH4)Ph 1.5 1.1 77
3 10-Pinanyl 1.1 1.7 63
4 Cyclooctyl 1.1 2.8 63
5 Bicyclo[2.2.1]hept-2-yl 1.5 — 679
6 -c(®pr)=CcHPPr 1.1 1.2 27

dUnless otherwise noted, all reactions were carried out under
conditions described in the text. b19r NMR yield relative to
internal CgFg standard. All products gave satisfactory 'H, 19F,
Ele NMR, and IR spectra. CIsolated yield. dpiastereomer ratio
(exotendo = 92:8) was determined by 19F and 13C NMR measure-
ments.

The results of reaction with several other organoboranes are summarized
in Table 1, which reveal that 2 functions as the synthetic equivalent of
difluorocacetyl cation synthon.

A typical reaction procedure is as follows: To a tetrahydrofuran (THF,
2 ml) solution of 2,2-difluoro-1-tosyloxyvinyllithium (4) generated from 2
(84 mg, 0.33 mmol) and lithium diisopropylamide (LDA, 0.69 mmol) was added
tris(4-phenylbutyl)borane (0.36 mmol) in THF (2 ml) at -78 °C under an argon
atmosphere.5 After 30 min at -78 ©C, sodium methoxide (25 mg, 0.46 mmol)
was added in solid form. The mixture was brought to room temperature, and
stirred for 12 h. Agueous sodium hydroxide (3N, 0.36 ml) and 30% hydrogen
peroxide (0.33 ml) were added successively at 0 Oc. The mixture was stirred
for 1h and an additional 1h at room temperature, then gquenched with
saturated aqueous ammonium chloride. After usual workup, 1,1-difluoro-6-
phenyl-2-hexanone (57 mg, 81%) was isolated by thin layer chromatography on
silica gel (Et,0-hexane 1:4).
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