Tetrahedron Letters No.34, pp. 2991-2993, 1965, Pergamon Press Ltd,
Printed in Great Britain.

ILHCDS FOR THS PREPARAUVICH CF HIGHLY FLUCRIU

THICEILNCLS.

Brooke, B.S. Furaniss, W.K.R. Musgrave and !ld. A. uasem

Chemistry Department, The University, Durham.

(Received 6 July 1965)

iiighly fluorinated phenols and thiophenols lLiave been prepared by
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of the est:r groups by dilute acid, and subsequent oxidation of the
intermediate pentafluororhenylboronic acid (which was not isolated) by 302

7

hydrogen paroxide,’ a method used successfully in the hydrocarbon field,8
gave very joor yields. Pentafluorophenylboronic acid has since been isolated
by another method9 and gave pentafluorophenol in high yield using 85%
hydrogen paroxide, presumably because there was little competition from the
hydrolytic cleavage of the C-B bond.

We have now prepared pentafluorophenol in 39% yield by making penta-
fluorophenyl-lithium in tetrahydrofuran and treating this at —65o with tri-
methyl borate followed by reaction of the dimethyl ester of the boronic acid
(not isolated) with 85% hydrogen peroxide. When the monolithium reagents
derived from 1,2,3,4-tetrafluorcbenzene and 1,2,%4,5-tetrafluorobenzene were
treated in the same way, 1,2,3,4-tetrafluorophencl and the previously
prepared E,3,5,6-tetrafluorophenol1o were obtained in 47 and 55% yields
respectively.

Thioyhenols have been prepared by the reaction of elemental sulphur
on Grignard reagents.11 When pentafluorophenylmagnesium bromide in
tetrahydrcfuran was treated with sulphur at Oo, pentafluorothiophencl was

obtained in 67% yield. Pen1::-11’1\.1c>ro;phenyl-l:'n:hiuml+ gave pentafluorothio-

?G.1. Brooke, Ph.D. Thesis, Birmingham 1961

8Hawthorne, K.F., J. Org. Chem. 22, 10G1 (1957)
9.

Chanvers, R.D. and Chivers, T., J. Chem. Soc., in the press

1OR.D. Richardson, Thesis, Birmingham 1958. Wall, L.A.,Pummer, 7.J.,

Fearn, J.E. and Antonuceci, J.H., J. Res. liat. Bur, Stand., 674, 431 (19563)

11Kharasch‘ ii«+Se and Reinmuth, O. "Grignard feazctions of lion-metallic

Substances", Constable and Co., London, 1554, p.1274



No.34% 2993

phenol in 46% yield, while the monolithium reagent at —650, derived from

1,243y b~tetrafluorobenzene gave 1,2,3,4~tetrafluorothiophencl in 67% yield
and a small amount of a high boiling fraction which contained bis(1,2,3,4~-
tetrafluorophenyl)disulphide. This was shown to be the disulphide compound

by reduction to the thiophenol with zinc and acetic acid, and by synthesis

oy

from the parent thiophenol using the method described previously. The
monolithium reagent derived from 1,2,3,5-tetrafluorobenzene jave the known

2,3,5,6—tetrafluorotivxicplvxenol’I in 6% yield.
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