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SUMMARY
Fluorination of halogeno alcohols with 1,1,2,3,3,3-hexafluoropropyl
diethylamine (PPDA) was investigated 2-Bromo-1-fluorobutane was obtained

from the reaction of PPDA and 2-bromo-l-butanol (yield 50 7). Similar
results were obtained from other aliphatic and aromatic halogeno alcohols.
However, the corresponding 2,3,3,3-tetra-fluoropropionate esters were

obtained from the reactions of PPDA and a-halogeno cycloalkanols, such as

INTRODUCTION

Fluorinated compounds have been widely utilized in biochemical in-
vestigations. However, fluorinations of bromo-alcohols and chloro-alcohols
by exchange of -F for -OH have not been described previously. We now wish
to report a convenient fluorination of halogeno-alcohols. Recently, it was
reported that 1,1,2,3,3,3-hexafluoropropyl diethyamine is useful as a
fluorinating agent for alcchols [1], glycerol derivatives [2] and diols [3].
As this reagent is the adduct of perfluoropropene and diethylamine, it is
abbreviated as PPDA. In this note, we describe the reaction of PPDA with

a variety of halogeno-alcohols.
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RESULTS AND DISCUSSION

Convenient fluorinations of standard alcohols by the exchange of F
for OH using PPDA have been reported [1]. This note describes an extension
of this fluorination to various halogeno-alcohols using PPDA. We have found
that the corresponding fluorinated halogeno-hydrocarbons are obtained from
the reaction of PPDA with a range of aliphatic and aromatic halogeno-alco-
hols. For example, l-chloro-6-fluorchexane (II) was obtained from 6-chloro-
1-hexanol (I) and PPDA. Other fluorides were obtained in reasonable yields

(Table 1).

C1CH,CH,CH CH,CH

————
,CH,CH,CH, CH,CH,,0H (T) C1CH,CH,CH,CH,CH,CH,F (II)

" PPDA L, L, CH,CH,

In contrast however, 2,3,3,3-tetrafluoropropionate esters were obtained

from the reaction of PPDA with halogeno-cyclohexanols. For example, 3-bro-
mobornyl 2,3,3,3-tetrafluoropropionate (W) was produced by the reaction of
PPDA with 3-bromoborneol (II). Such esters were obtained also from 2-methyl

(and ethyl)-3-fluoro-3-phenylpropanol.

OH OCOCHFCF3
PPDA
—_———— 3
Br Br

ITI v

The undesirable side reaction of o~halogenocyclohexanols is interesting.

The possible mechanism is proposed as the equation.

N(C H.) N(C,H.) N(C,H.)
| 27572 _HF l 27572 ROH | 27572
R-OH + F?F _ R—O-?—F -——Eﬁ;——> RO-C-OR
- |
CHFCF3 CHF—CF3 CHFCF3
l HF
ROTO + RF + HN(CZHS)Z
CHFCF
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The examples studied are all given in Table I. Evaluation of these

new fluorine compounds as bioactive substances is now in progress at our

laboratory.

EXPERIMENTAL

Reaction of 6-chloro-l-hexanol (I) with PPDA

A solution of PPDA (10.0g, 45 mmol) in dry diethyl ether (15 mL) was
added dropwise into a solution of 6-chloro-l-hexanol (6.8g, 50 mmol) in
diethyl ether (15 mL) at room temperature. After stirring for 6hr, the
reaction mixture was left overnight. It was then poured into water and the
0ily product was extracted with diethyl ether. The ether extract was washed
with water, dried over anhydrous sodium carbonate, filtered, and evaporated
to remove the solvent. The residue was distilled to give the following
fractions: (i) 44-125°C/760mmHg, 2.1g; (ii) 125-130°C/760mmHg, 5.0g, and
(iii) 130-160°C/760mmHg, 4.1g. Fraction (ii) was l-chloro-6-fluorohexane
(@) (purity 95% by gas chromatographic analysis using a column of Silicone
DC 200 on Celite 545 at 130°C). The isolated yield was 69%. Fraction
(iii) was a mixture of (1) , N,N-diethyl 2,3,3,3-tetrafluoropropionamide
and unreacted (I). Compound (II) showed the following spectral data.

'H MR (8, ppm): 1.45 (8H, broad s, ~CH,-), 3.50 (2H, t, J=6Hz, -CH,CD),
4.40 (2H, dt, J,=48.0, J= . =6.0, ~CH,F). p mr (6, ppm): 136.7 upfield

(multiplet) from external standard CF3COOH.

Other halogeno alcohols were fluorinated in the same manner, and the

results are listed in TABLE 1.

Reaction of 3-Bromoborneol (II) with PPDA

A solution of PPDA (4.0g, 18 mmol) in dry dichloromethane (15 mL)
was added dropwise into a solution of 3-bromoborneol (m)(2.0g, 8.6 mmol)
in dichloromethane (20 mL) at room temperature. The reaction mixture was
treated in the usual way to give following fractionsj(i) b.p. 79-133°C/21
mmHg, 3.5g; (ii) b.p. 133-136°C/21 mmHg, 2.0g; (iii) residue 0.4g. Fraction
(i) was a mixture of the amide and a small amount of a fluoride of (IT) and
ester (V) . Fr(ii) was pure 3-bromobornyl 2,3,3,3-tetrafluoropropionate

(V) (yield 65 %). Compound (W) showed the following spectral data. IR
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(em™by: 1785 (-0-g-). 1y MR (5, ppm): 0.85 (3H, s, CHy-), 1.00 (6H, s,

CH3x2), 1.6-2.0 (5H, m, other cyclic protons), 4.8 (2H, m, -CH-0CO and

_ 19
-CHBr-), 5.25 (lH, dq, J . 42.0Hz, JHCF3—6.3HZ, CHF), ~°F NMR(S, ppm) CE4 at
3.1 downfield from external standard CFBCOOH (dd, JFF=12.0HZ, JHF=6.3Hz,
CF3) -CHF- at 124.0 upfield (dq, JHF=42.0Hz, JFF=12.OH2, -CHF). Other
cyclic alcohols were fluorinated in the same way, and the results are listed

in Table I.
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