This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:

0P http://www.informaworld.com/smpp/title~content=t902189982

L PN
. "]"_; '.'-.:' un. | A CONVENIENT SYNTHESIS OF DIFLUOROACETIC ACID

SR e e M. Cecilia Luz*, William P. Dailey*
NTERNATIONAL * Department of Chemistry, University of Pennsylvania, Philadelphia, PA

To cite this Article Luz, M. Cecilia and Dailey, William P.(1987) 'A CONVENIENT SYNTHESIS OF DIFLUOROACETIC
ACID', Organic Preparations and Procedures International, 19: 6, 468 — 470

To link to this Article: DOI: 10.1080/00304948709356214
URL: http://dx.doi.org/10.1080/00304948709356214

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948709356214
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11: 02 27 January 2011

Downl oaded At:

OPPI BRIEFS Volume 19, No. 6 (1987)

A CONVENIENT SYNTHESIS OF DIFLUOROACETIC ACID

Submitted by M. Cecilia Luz and William P. Dailey
(12/18/86)

Department of Chemistry

University of Pennsylvania

Philadelphia, PA 19104-6323

In connection with another project, we required multi-gram quantities

of difluoroacetic acid as a starting material. While both fluoroacetic
and trifluoroacetic acid are relatively inexpensive commercially,
difluoroacetic acid is very expensive. There are several syntheses which
have been reportedl’2 but none is suitable for large scale production of
difluorocacetic acid without wusing high pressure equipment. By making
several modifications to previous syntheses, we have developed a procedure

for producing multi-gram quantities of difluoroacetic acid from inexpen-

sive, readily available starting materials using routine techniques.

0
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2

Addition of pyrrolidine to chlorotrifluoroethylene occurs rapidly at

10°. This is in contrast to the addition of diethylamine3

which requires
higher temperatures and therefore a closed system. Hydrolysis of the
crude reaction mixture with cold water yields the chlorofluoro amide 1 in
70% overall yield. This minor modification of a previous procedure2
results in a much more convenient preparation of difluorcacetic acid.

Replacement of chlorine by fluorine was accomplished using potassium

fluoride in ethylene glycol to give the difluorocamide 2 in 87% yield.
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Saponification of the amide and treatment with conc. sulfuric acid yields

difluorocacetic acid in 70% yield.

EXPERIMENTAL SECTION

Proton nuclear magnetic resonance spectra were determined on a Bruker 250
Mhz spectrometer using deuterated chloroform as solvent. Infrared spectra
were recorded using a Perkin-Elmer model 1430 Infrared Spectrometer. High
resolution mass spectra were obtained on a VG 7070H mass spectrometer.
Elemental Analyses were performed by Atlantic Microlabs, Inc. of Atlanta,
Georgia.

2-Chloro-2-fluoroacetyl-1-pyrrolidine (1).- To a 500 ml 3-necked flask

equipped with a magnetic stirrer, thermometer, gas dispersion tube and
reflux condenser with a drying tube was added 150 ml of dry ether and 85 g
(1.2 mol) of freshly distilled pyrrolidine. The flask was maintained at
10° using an ice bath and chlorotrifluoroethylene (114 g, 0.98 mol) was

bubbled into the solution over the course of 2 hours. The clear colorless

solution was added dropwise to 600 g of chopped ice. (Caution: HF is
generated). The mixture was allowed to stir at room temperature for 2
hours and was extracted with ether (2 x 100 ml). The combined ethereal

extracts were washed with a saturated NaCl solution and dried. Evapora-
tion of the solvent and distillation of the residue under high vacuum gave
113.0 g of product (70%), bp. 75-80°/0.5 torr. IR (thin film): 1665 cm'l.
14 nmr (CDCl3y): § 6.37 (d, J = 50 Hz, 1H), 3.55 (m, &4H), 1.90 ppm (m,
4H). High res. mass spectrum (m/e): CgHgC1FNO requires 165.0358, found
165.0357.
Anal. Caled. for CgHgClFNO: C, 43.52; H, 5.48; N, 8.46

Found: C, 43.11; H, 5.48; N, 8.23

2.2-Difluoroacetyl-1-pyrrolidine (2).- To a 500 ml round bottom flask was

added 47.0 g (0.285 mol) of amide 1, 120 ml of dry diethylene glycol and
22.0 g (0.380 mol) of anhydrous KF. The flask was evacuated to 60 torr
and slowly heated to 180°. The product distilled out of the flask as it

was formed. The distillate was dissolved in 100 ml of ether, was washed
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with water (3 X 20 ml), was dried and concentrated. Redistillation of the
product gave 37.0 g (87%) of clear colorless oil, bp. 95°/17 torr. IR
(thin film): 1680 cm™l. 1H nmr: § 5.98 (t, J = 53 Hz), 3.55 (m, 4H),
1.95 ppm (m, 4H). High res. mass spectrum (m/e): CgHgF9NO requires
149.0643; found 149.0652.
Anal. Calcd. for CgHgF,NO: C, 48.32; H, 6.08; N, 9.39

Found: C, 48.28; H, 6.08; N, 9.30

2.2-Difluoroacetic Acid.- To a solution of 4.0 g (0.1 mol) of NaOH in 40

ml of water was added 15.0 g (0.1 mol) of amide 2. The amide dissolved
almost immediately. The solution was evaporated to dryness and 30 ml of
conc. sulfuric acid was added. The crude acid was distilled from the
mixture, bp. 130-134°. Redistillation gave 6.7 g (70%) of difluoroacetic
acid, bp. 133-134°, 1lit.l 133-134°.
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