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A recent communication by XOOP and scmmm.n' prompts us to rcpdrt our own results on
L

the mluatim‘ of fluorephosphoranes as selective fluerinatien agents for hydroxyl groups.
Barlier reperts by scmwmsfﬁ mentioned his failure to prepare the alkoxy substituted fluore-
phosphorane RFF,OR! (R = Ethyl; R' = i-Propyl) by reacting the fluercphosphorane with the

trimethylsilyl ether of the alcoel (cna) 3
products RP(O)!‘2 and R'F. We undertook to apply this ebservation to the selective fluorination

8i0R'. Instead, he obtained their decomposition

of hydrexyl groups which, so far, has net received a fully adequate solutien.

Phenyl tatrafluorephesphorane (R = csll, = Ph) vas seleated as & convenient cempremise
between reactivity and stability wvhen compared to diphenyltrifluoreophesphorane and ethyltetra-
.flunroph”phoranca, and fer its greater availability. Beth the direct reaction of PhFF 4 on the

alcools, and the alternative route through their silyl ethers were investigated.

The direct reaction gave poor results (lew cenversion ratie, predominant eliminatiem
products), altheugh some C-F cempound was generally formed. A comparable attempt by ether
workcrl4, using diphenyltrifluorephosphorane in rather drastic conditions (12hrs, 120°C), did
not meet with more success.

On the contrary, the reaction of PhPF, with the silyl ethars, accerding to 3

4
C18i(CH,) PhPF
— di:. —_—4 [RroPP,PR] —>> R'F + PHP(O)F,

could be performed in very mild cenditions, at or below roem temperature, although in scme

R'OH

3o
> n'wi(m3)3

cases heating wvas needed to accomplish the last step.

The method wvas tested en over 20 alcohols. The formation of the trimethylsilyl ethers
vas generally quantitative. Their cenversion was always complete. The formation of the expected
fluorinated compound has been observed in most cases. Howvever, there appears to be some

disagreement with XOOP and SCHMUTZLER on the importance of olefin fermation through elimination
847
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reactions, which, in our hands, wvas observed each time that it was possible, including for
example with primary alcools.

Typical conversion ratio in fluorination and elimination preducts, obtained when the
8ilyl ether was dropwisely added inte an equivalent quantity of ice-cooled fluorophosphorane
80 as to maintain an excess of the fluorophosphorane throughout the reaction, are as follows
(% flverination / % elimination) : 1-pentancl (50/50); 2-pentanel (60/40); 3-pentanol (60/40);
t-butanol (90/-)j cyclopentanel (40/60)s cyclohexanol (30/70); cholesterol (90/-); 2-chloro-
sthanol (>93/-); 3-~chlorepropanol (95/3); 4-chlorobutancl (75/25). The extent of elimination
could, as yet, not be significantly reduced by operating at lower temperature, nor by dilution

with CO1 wcnsm,mrbyuingmmusl’hm‘.

4 4

Special attention was given to the selectiveness of the reagent. Thus the substitutien
of the chlorine atems was never observed during the fluorination of the chlero-alcools
01(0!2) nOH, CC1,CH,OH and m(on)cn»zcl. 3f-flucro-5-cholestene was isolated in 90% yield; ne
addition of fluorire atoms en the double bend was detected, In the case of 2-bromoethanel
hovever, the main reactien preduct was 1,2-dibremoethane (40X) aleng with 1-bromo-2-fluore-

An electren attracting R' rest strengly stabilizes the intermediate phemylalkexytri-
fluercphesphorane. Its temperature of decempesitien to the C-F compound izcreasges markedly
aleng the series C1(Cid,) - from n = 4 to 2 vhile the extent of elimination decreases. With
R' = oclacnz- the alkoxyfluorophesphorane became too stable to allow the recovery of the

C~-F cempound.

The new phenylalkoxytrifluorophospheranes PhPFSOR’ with R) = ClCchlz— and cclscxa-
wvere isolated and identified threugh NMR and mass spectrometry.

1-cklore-2-flueresthane vas prepared in 80X yield vhen the gilyl ether was added into
the phosphorane and the intermediate alkoxyfluerophosphorane was heated to 150°C. When the
order of additien was inverted all the silyl .athar vas consumed and the expected amount of

Fei(cH was aollected vell before than the equivalent amount of PhPl‘4 had been added to the

3)3
silyl ether. In this case signifieant amounts of the ether (clcxacnz)ao and of 1=1.1>(¢b)r2 were
prasent, already at 0°C, besides the expected alkoxyfluorophosphorans, thus indicating that

farther reaction takes place batween the alkoxyfluorophosphorane and the silyl ether.
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Benzyl g1conolon the other hand was converted to a polymer whereas benzhydrol always

gave benzhydryl ether (80%) and some Ph,CHCHPh,, {~20%), with no C-F compound present. Partial

fluorination (~60%) was again achieved when benzyl alcoholwas substituted by the chloromethyl

group in PhCH(OH) CH,Cl.

Separation of the C-F compounds was performed through distillation for the lower boiling

terms. For the others, distillation was preceded by alcaline hydrolysis and solvent extraction.

Further separation was then achieved through distillation or adsorption chromatography. When

necessary the ethylenic compounds were bromated or oxidized in order to allow an easier reco-

very of the C-F compound.
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