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1,1,2-Trifluoro-2-chloroethyldiethylamine (I) is widely used to replace the CO group
of benzaldehydes [1] and the OH group of various unsubstituted alcohols [2-4] by the F atom.
Similarly, the alcohols CH3;COOH and CHsCOOK react quite easily with (I) to give acetyl
fluoride [2]. At the same time, the polyfluorinated alcohols give only the intermediate
compounds, namely the products of replacing the o~F atoms in (I) by the corresponding poly-
fluoroalkoxyl group [5].

In the present paper it was established that fluorinated carboxylic acids when reacted
with (I) easily exchange the OH group for F to give the corresponding polyfluoroacyl
fluorides in over 75% yield.

RyCOOH - CHCIFCF,NEt, = RyCOF -~ CHFCICONE®,

Ry = CF,(I1), CF,H(III), 0,NCF,(IV), CFOCF,(V), CICF,CF,(VI), C,F:(VII),
CaFo(VIII), (CF,),CHAX), CoFy4(X)

In the case of the lower fluorocarboxylic acids the reaction is accompanied by a sub-
stantial exothermic effect, while in order to obtain perfluoroenanthyl fluoride it is
necessary to heat the reaction mixture, which is apparently associated with the effect of
steric factors. The reaction is run with the simultaneous distillation of the formed poly-
fluoroacyl fluoride, and depending on its aggregate state, into either a trap or a receiver
containing fused KF in order to bind the liberated HF. Redistillation gives the pure poly~
fluoroacyl fluoride. Tt is interesting to mention that under analogous conditions we ob-
tained as a final result from perfluorobenzoic acid not perfluorobenzoyl fluoride, but
instead pentafluorobenzene (XI). This unexpected result can apparently be explained by
the reaction of perfluorobenzoyl fluoride with the potassium bifluoride, formed by the
binding of HF with KF, in the step of distilling the product from the KF-containing mixture.

CoFsCOOH —TECCENEL (0 b COF -+ HF - KF] ———» CeFsH
—CHFCICONEt; [—COF:]

(X3)

It was postulated that the salts of polyfluorocarboxylic acids, the same as CH3;COOK
[2], will react more vigorously with (I) than the free acids. However, on the example of the
K salt of a-monohydroperfluoroisobutyric acid it was established that the salts of fluoro-
carboxylic acids react with (I) only when heated, and here the yield of the acid fluoride
drops substantially.

(CF;).CHCOOK + CHFCICF;NEt, = (CF3):CHCOF 4 CHFCICONEt,

As a result, it may be assumed that nucleophilic replacement of the o-F atom in (I) by
an acyl moiety occurs in the first step of the reactlon of fluorocarboxylic acids with (I).
Protonation of the N atom apparently facilitates decomposition of the intermediate adduct to
the corresponding acyl fluoride and fluorochloroacetic acid diethylamide.
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411-415, February, 1984. Original article submitted April 1, 1983.

372 0568-5230/84/3302-0372508.50 © 1984 Plenum Publishing Corporation



wZs'66—

wiy'ey

ur 96°Gy

w L9'g7 w g0'0s [ W o' (X) A0DEIDZID® (23AD)2dDD
. 9 G ¥ & 2 1
,HhNun.N\. .
‘0'6="t"r ‘¢L=21r - - - 1des 'p 15'921— 1das p €2% PP 63— (X1) A0DHD? qmov
g 4
x Wﬂh“m.w\., ¢ ]
‘9e=""11 ‘gg=ts - 199°007~ w OLTF w089y w12t 11687 {I1IA) moosoN%oﬂmoﬂo
G Y > 1
T9="7% ‘0'6=""L . . . .
L R T - - 11 ¥6'001 — b'p CH'EY b'p Gg'1g 11LGY (ITA) A0D*AD%IDTID
Vi £ ¢ 7
* @.m"m.N\H 3 ‘ £
‘gig=Fty ‘op==0ip - - - 11 99'201~ 1P 69'68 1P 8€'9— (1A} H0D%IDZADID
£ S 1
TT=""71 ‘g'e=""[ - - - 1 0L'06— bprg't 1 €¥98— (A) H0DADOSID
g 14 1
g0T=""r ‘g'gq=""1p - - - 1 29'96— 1719 PPYZIC (111) .mmoowﬂ,mo
°Q Q 9 *Q % 9

ZH'P

wdG “43ys TeoTwey D)

punodwo)y

T A19vVL

373



‘161 JO T

I
3t
78'95 090 ag'ey SAH®D 66cS 980 LYEY 9257 98—G8 T'eg (%)
89°CL - G622 olaX: o] 08'GL - 67°¢% €897 L858 9'69 (x)
L1'L9 150 A O+dH™ 76'L9 280 86'€2 8057 2818 8'¢8 (x1)
ev'IL - 9g'ce 0D £5'TL - ¥8°C 1097 z€ g'eg (IT1A)
LEOL - fdd4d 0™ 18'0L - 6222 - 6-L g'o8 (11A)
G0'gS (s%'61) gL'6Y 01D 11'es (zg'81) 6967 - ¥g-12 Lz8 (1A)
7929 - 8L'6T 205D 9619 - g0‘0e - L=~c a'sg (8)
1g'8e [9%'6] 2597 SONEI%D 706 {176l 6997 - AR 9'cs 4 (AD
91°85 207 6%'7% O%IH®) 0L'Le 927 L0%¢ - -3 2oL (In
2569 - 6902 0% 8679 - ee're - 85—=09— gos «(11)
oy m% o] a x%v 2
0 o] feotarduryl H ,omﬁ Do d W % “PISIX. punoduio)
% ° ‘pore[nore) 9% ‘punog
¢ dT14dVL

374



0 (0 NEt, * HOOCR
2RECOOH ”};Q:X J F
HCRCICF,NEfy ———> BpC C JR
- AN
4@) CFCIH
O
7/
~——> R COF 4 HCFCIC
—RCOOE  F N
NEt;

This postulation is possibly substantiated by the substantially greater activity dis-
played by (I) toward fluorocarboxylic acids than toward their salts.

EXPERIMENTAL

The PMR and '°F NMR spectra were taken on a Hitachi R-20 instrument (60 and 56.45 MHz)
from HMDS and CFsCOOH (Table 1).

Typical Experiment. With stirring, 0.1 mole of the fluorocarboxylic acid was added drop-
wise to 0.12 mole of 1,1,2-trifluoro-2-chloroethyldiethylamine and the formed acid fluoride,
depending on its aggregate state, was collected either in a receiver, cooled to 0°C, or a
trap (—78°C), containing 0.12 mole of fused KF. To complete the reaction the reaction mass
was gradually heatéd up to 100°C. The liberated acid fluoride was fractionally distilled
from the employed receiver. Acid fluorides (ITI)-(IX) were obtained by this typical experi-
ment. The residual reaction mass was treated with water, dried over MgSO,, and after frac-
tional distillation we obtained fluorochloroacetic acid diethylamide in 76-89%, bp 55°C (1 mm)
dj® 1.164, ni® 1.4502 (cf. [6]).

Perfluorcenanthyl Fluoride (X). A mixture of 20 g (0.0549 mole) of perfluoroenanthic
acid and 12.5 (0.0661) mole of 1,1,2-trifluoro-2-chloroethyldiethylamine (I) was gradually
heated up to 110-120°C with the simultaneous distillation of the formed volatile products
into a receiver containing 4 g (0.069 mole) of fused KF, from which (X) was isolated by frac-
tional distillation.

Pentafluorobenzene (XI). With stirring and cooling, 24 g (0.127 mole) of (I) was added
in drops to 21.2 g (0.1 mole) of perfluorobenzoic acid. The reaction mass was gradually
heated up to 130°C and the distilled products (~19 g) were collected in a cooled receiver
containing 8 g (0.138 mole) of fused K¥, from which (XI), spectrally and chromatographically
identical with an authentic specimen, was isolated by fractional distillation.

The yields, properties, and elemental analysis data of the synthesized compounds are
given in Table 2.
CONCLUSTONS

The corresponding acyl fluorides are formed as the result of reacting 1,1,2-trifluoro-2-
chloroethyldiethylamine with fluorocarboxylic acids.
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