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SUMMARY

The reaction of N,N-diethyl-1,1,2,3,3,3-hexafluoropropylamine
(PPDA) with various alcohols in the presence of diisopropylethylamine
gave their corresponding 2,3,3,3-tetrafluoropropionate esters. For
example, geranyl 2,3,3,3-tetrafluoropropionate 2 was obtained from the

reaction of PPDA with geraniol 1.

INTRODUCTION

Recently, we reported that N,N-diethyl-1,1,2,3,3,3-hexafluoro-
propylamine (PPDA) is useful as a fluorinating reagent for fatty
alcohols [1], haloalcohols [2] and hydroxyesters [3]. In some cases [2],
the 2,3,3,3-tetrafluoropropionate esters vere formed also (ROH — RF +
ROCOCHFCF,). The reactions of alcohols with PPDA in the presence of a
tertiary amine have not been studied in detail, and on examination of
this reaction we have found that the corresponding 2,3,3,3-tetrafluoro-

propionate esters vere obtained.
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RESULTS AND DISCUSSION

The reactions of PPDA with @, B-unsaturated alcohols did not give
their corresponding fluorides. Side reactions such as isomerization,
cyclization and dehydration of alcohols are apt to occur., It is
suspected that these isomerizations are caused by hydrogen fluoride
produced during fluorination. To remove this hydrogen fluoride, the

reaction vas attempted in the presence of a tertiary amine.

¥We have found that the reactions of various a, B -unsaturated
alcohols with PPDA in the presence of di-isopropylethylamine gave the
corresponding 2,3,3,3-tetrafluoropropionate esters. For example, from
the reaction of PPDA with geraniol 1, geranyl 2,3,3,3-tetrafluoropropio-

nate 2 vas obtained in 41 § yield.

CH, ﬁH:
CH, ~C=CH~- (CH, }; ~C=CH-CH, OH 1
PPDA i-Pr.NEt
CH, CH,
CH;‘é=CH'(CH1)1'6=CH'CH10COCHFCF3 2

Similarly, 2,3,3,3-tetrafluoropropionate esters were obtained from the
reaction of PPDA with other alcohols in the presence of di-isopropyl-

ethylamine, The examples studied are all given in Table 1.

The reaction of alcohols with PPDA under our conditions probably
proceeds as indicated in the Scheme given on p. 19. We suggest that

di-isopropylethylamine reacts with HF produced during fluorinationm.

EXPERIMENTAL

Reaction of geraniol 1 with PPDA

A solution of PPDA (9.20 g, 41.3 mmol) in CH;Cl, (20 m2 ) was added
dropwise into a solution of geranjol 1 (3.08 g, 20.0 wmol)(trans-isomer,



1-
HO-8
Et., NCF, CHFCF, RO, Et,NCRCHRCF, + F-
0-R
Et, NCFCHFCF, + H*
Jor
0-8
ROCCHRCF, a) Et, NCCHFCF,
-Et,NH Ou
or
0-R
ROECHFCF, -:i FE:HFCF,

80 $: cis-isomer, 20 %) and diisopropylethylamine (5.16 g, 40.0 mmol)

in CH,Cl; (20 m2) at room temperature. After stirring for 5 hr, the
reaction mixture was left overnight. It was poured into water and an
oily product was extracted vwith diethylether. The extract was wvashed
with water, dried over anhydrous sodium carbonate, filtered, and
evaporated to remove the solvent. The residue was distilled to give the
following fractions: (i) ~ 80 C/22 mmHg, 1.0 g; (i) 80 ~ 118 C/

22 mmHg, 4.0 g; (§i) 118 ~ 124 C/22 maHg, 2.8 g; (iv) residue, 1.0 g.
Fraction (i) changed to black color, and was a mixture of various
components by gas chromatographic analysis. Fraction (ii) vas a mixture
of N,N-diethyl 1,1,2,3,3,3-hexafluoropropionamide (90 %) and other
components (10 %), Fraction (ii) vas a mixture of the amide (10 %) and
2 (90 8). These compositions were determined by gas chromatography.
[Shimadzu GC-3BF: column, Silicone DC-200 (20 %) on Celite 545 (3 m);
temperature 150 °C; carrier gas, Nz, 40 ml min ~*]. Fraction (i)

(2.8 g) vas chromatographed on a silica gel column (20.0 g) and eluted
vith n-hexane containing 2 ¥ ethylacetate. Elution gave 2.3 g of pure
geranyl 2,3,3,3-tetrafluoropropionate 2 (yield 41.1 %) (trans-isomer,
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80 $; cis-isomer, 20 %); IR (am "*): 1770 (-C=0), 815 (-C=CH-); *H NMR
(8, ppw): 4.9 ~ 5.7 (3H, m, ~C=CHX 2, -CHFCF,), 4.9 (2H, d, J=7.0 Hz,-
C=C-CH,-0), 2.05 (4H, m, -CH, X2), 1.68 (6H, s, CH, X2), 1.60 (3H, s,
CH;) [ 8 values (ppm) relative to a TMS internal standard at 56.44 MHz].

Other alcohols were treated with PPDA in the same manner, and the

results are listed in Table 1.
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