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PRELIMINARY NOTE

A Stereoselective Reduction of Polyfluorinated Olefins. A Facile Con-
version of Difluoromethylene Olefins to Fluoromethylene Olefins via Vinyl
Phosphoranes and Vinyl Phosphonium Salts

DONALD J. BURTON, SEIJI SHIN-YA and RICHARD D. HOWELLS

Department of Chemistry, University of Iowa, Iowa City, Iowa 52242(U.S.AJ

Metallation of fluoromethylene olefins provides useful intermediates
for further stereochemical synthetic sequences [1]. The requisite olefin
precursors have been obtained either by chemical modification of fluori-
nated olefins [2-6] or Wittig typereactions [7]. These methods yield
stereoselectively either the thermodynamically stable olefin or mixtures
enriched in the more stable isomer. Here, we report a facile synthesis of
the thermodynamically less stable fluoromethylene olefin isomer from the

readily accessible vinyl phosphorane or vinyl phosphonium salt.

It has been established that the reaction of F-T-alkenes (1) with
tertiary phosphine (2) stereoselectively yields vinyl phosphoranes (3) [8]
or vinyl phosphonium salts [9]. Hydrolysis of {(3) or (4) with water or
dilute base stereospecifically gives the fluoromethylene olefin with
retention of stereochemistry.

Table 1 summarizes the data for several representative olefins. Note
that vinyl phosphorane formation occurs with formation of only the terminal
phosphorane. No isomeric phosphoranes which could be formed by an SNZ’
reaction were observed. Hydrolysis results in replacement of phosphorous
with hydrogen (or deuterium). Since (3) or (4) are produced insitu [8],
the overall net result is a one-pot stereoselective reduction of the
difluoromethylene olefin to the fluoromethylene olefin.

This method gives only the (E)-isomer from F-propene. Earlier work
has conclusively shown the (Z)-isomer to be the thermodynamically stable
isomer of this pair [3]. In all cases, the stereoselective formation of
the vinyl phosphorane with the RF group trans to phosphorous is observed.
Hydrolysis gives the olefin with the RF group and hydrogen trans.
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TABLE 1

Hydrolysis of vinylphosphorane (3) or vinyl phosphonium tetrafluoroborate

{
(4) to fluoromethylene olefin (5)

(3) or (4) £/2° 4(5)2°0>d E/2(5)°
CFLCF = CFP(F)Bu, 0/100 97 (51) 100/0
CF5(CF,),CF = CFP(F)Bu, 0/100 - (72) 100/0
CF5(CF,) ,CF = CFP(F)Bu, 0/100 85 100/0
PRC(CF,) = CFP(F)Bu3e 88/12 100 (61) 12/88
PRC(CF,CF4) = CFP(F)Bug 92/8 - (47) 0/100
p-MeOCH,C(CF,) = CFP(F)Bu, 95/5 100 (52) 9/91

* -f

[PhCH = CFPBu,] BF, 100/0 - (87) 0/100

a) Determined by ]gF NMR vs. internal C6H5CF3., b) Yield in parentheses
is overall isolated yield from olefin (1)., ¢) E/Z ratio is determined

]9F NMR spectrum., d) A1l products
exhibited spectral data in accord with the assigned structure and gave
satisfactory mass spectral or analytical data., e) hydrolysis with DZO gave

only the deuterated olefin, f) DMF used as solvent.

from the coupling constant in the

In cases where (3) is unstable or is formed- slowly in ether, the

reaction can be carried out in moist DMF to give (5) directly. However,

stereochemical control is decreased under these conditions.

HZO/DMF
CF3CC1 = CF2 + Bu3P _— CF3CC1 = CFH 54%(E/Z = 87/13)

H20/DMF

PhCC1 = CF2 + Bu3P ——— PhCCY = CFH  73%(71/29 mixture)
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This remarkably simple, rapid, and clean reaction provides a ready
synthetic entry to the isomeric olefins currently inaccessible by existing

methods.
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The vinyl phosphoranes (3) slowly react with DMF when this solvent is
employed, (4) is the preferred intermediate.



