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REGIOSPECIFIC PREPARATION OF o,u~DIHALOFLUOROMETHYL PERFLUOROALKYL KETONES!

In Howa Jeong, Donald J. Burton®, and Daryl G. Cox
Department of Chemistry, The University of Iowa
Iowa City, Iowa 52242, U.S.A.

Abstract: Acylation of E~phosphoranium salts with E-acyl chlorides gives the corresponding
Z-perfluoro betaine in high yield. Subsequent chlorination or bromination regiospecifically
yields the a,a=-dihalofluoromethyl perfluoroalkyl ketones.

Although the use of regiospecific enolate chemistry has had a significant impact on

synthetic organic chemistry in recent years.2

concomitant advances in the regiospecific
generation and utilization of polyfluorinated enolates in organofluorine chemistry has been
exiguous. The lack of general synthetic methods for the preparation of suitable polyfluori-
nated enolate precursors primarily accounts for the paucity of reports with fluorinated
ketones. In this communication we address this problem and outline a new general synthetic
route to oso-dihalofluoromethyl perfiuoroalkyl ketones, which via Perkow type chemistry can be

converted to enol phosphates, silyl ethers, and acetates.3

Further fluorination of these
ketones with SbFg will give difiuorohalomethyl perfiuoroalkyl ketones which can yield perfluoro
enol derivatives via similar transformations.

There are only limited reports on the synthesis of a,u-dihalofluoromethyl perfiuoro alkyl
ketones, and these methods either lack regiospecif1c1ty,4’5 utilize toxic reagents,6 and/or
lack genera11ty.4"7 Recently, work from our laboratory detailed a new approach to fluoroolefin
synthesis yvia reaction of E-phosphoranium salts with E-acyl f]uoridesﬁ In contrast to this
facile Wittig olefination with E-acyl fluorides, we find that E-acyl chlorides rapidly acylate
(with cleavage) the E-phosphoranium saits (1) in benzonitrile to give the Z-perfluoro betaine
(2) in excellent yields (Table I). Subsequent halogenation of (2) with Cl, or Bryp results in
the formation of the o,a-dihalofluoromethyl perfluoroalkyl ketones (3) and the dihalophosphor-
ane. In summary this one-pot transformation provides a regiospecific synthesis of a,a=dichloro-
and aso~dibromofluoromethyl~E-ketones in modest yié]ds (Table II) from readily available com-
mercial chemicals? or precursors which can be easily prepared in one step from
commercially available materials.l0

Although the F-acyl chlorides function well in the preparation of both dichloro and
dibromo ketones, halogen specificity is best controlled yia use of CFC13/C1, for the
preparation of a,a-dichioroketones and CFBr3/Br, for the corresponding o,a-dibromoketones.
Otherwise, in the preparation of the F~phosphoranium salt (1) from CFC13, the
dichlorophosphorane by-product can promote halogen exchange reactions to give mixed halogen

products on subsequent brom1nat10n.11
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Table I. Preparation of Z-Perfluoro Betaines (2) From (1) + E-Acyl Chlorides

Yields (%)2

Re

X = BrP x = 1P
CF3 85 90
CF,C1 72 70
CF3CF, 87 91
CF3CF ,CF 90 91
CF3(CF ) 5CF, - 90

4yields determined by 1QF NMR analysis y¥s. CgFg. boveraii yield based on RFC(O)CI.
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1) C3F7C(0)CT
(L) + BugPCl, » C3FC(0)CFBr, + C3F7C(O)CFBrC1 + C3F,C(O)CFCI,
2) 2 Bry 53% 27% 20%

The following experimental procedure for the preparation of l,1-dichloro-E-pentan-2-one
is representative.

A 500 m1 three-necked round bottom flask equipped with a stopper, septum, magnetic stir
bar, and Dry-Ice/isopropyl alcohol cooled condenser connected to a source of nitrogen was
charged with 130 ml of dry benzonitrile and 0.3 mol (60.6 g, 75 m1) of distilled

Table II. Preparation of a,a=Dihalofluoromethyl Perfluoroalkyl Ketones ¥Yia Halogenation of (2)

Re X Yield (%)2:P
CF3 ‘ c1 68 (41)
CF,C1 ¢ 56 (40)
CF3CF, ¢ 72 (60)
CF3CF,CF; c1 75 (62)
CF,(CF,) CF, cl c (50)
CF3 Br 68 (42)
CF,C1 Br 60 (30)
CF3CF, Br 77 (52)
CF3CF,CF Br 79 (53)

3Y{eld determined by 19¢ NMR ys. CgFg; yield 1n parenthesis 1s isolated yield based on acyl
chloride. DAl products gave satisfactory NMR and MS data. “Product is not entirely soluble
in the reaction mixture; 19F NMR yield not determined.

tri-n~butyliphosphine. After cooling this solution to 0-5°C, 0.1 mol (13.7 g, 9.3 ml) of
fluorotrichloromethane was added in one portion. The reactfon mixture was stirred at 0-5°C for
one hour and then at room temperature for three hours to complete the formation of (1). Then,
0.092 mol (21.4 g) of E-butanoyl chloride was added dropwise with a cooled syringe to this
solution keeping the temperature at 0~5°C. After the addition of the acyl chloride was
completed, the reaction mixture was stirred at 0~5°C for 0.5 hr. and then at room temperature
for one hour, followed by addition of 0.2 mol (14.2 g) of chlorine yia the Dry-Ice condenser,
again maintaining the reaction mixture at 0-5°C. Upon completion of the chlorine addition, the
reaction mixture was stirred at room temperature for one hour, then subjected to flash
distillation at 259C/1 mm, followed by simple redistillation of the flash distiliate from an
equal volume of conc. H,S0,12 to yleld 17.1 g (62%) of 1,l-dichloro-E-pentan-2-one, bp 87-89°C,
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>98% GLPC purity with the following spectroscopic properties: CFSCFSCFEC(O)CCI,F2: 19F NMR
(CFC13), F2 (tt) at -71.0 ppm; F® (dq) at -113.3 ppm; FC (d) at -124.7 ppm; and FY (£) at -80.2
PPm; 3, p = 12 Hz; 3, o =7 Hz; and J, 4 = 10 Hz; MS: M'-C1 (265,263).
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