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Whilst&-fluoroalkanoic acids are available by halogen exchange in the 

corresponding o(-chl.oroacids (I), from the ptoluenesulfonates of cyanohydrins 

and potassium fluoride (2), snd by the reaction of diazoalkanes with ethyl fluorc- 

formate (3), in the series of the corresponding 6-fluoroaldehydes, only fluoro- 

acetaldehyde has been prezwed so far, and ih very unsatisfactory yield at that 

(4-6). Reduction of o(-fluoroscids of their derivatives by tbc usual methods is 

often accompanied by hydrogenolysis of the C-F bond. However, the reduction of 

4-fluoroacyl chlorides with lithium aluminium tri-@utoxy)-hydride (7) at -70' 

proved to be generally applicable. 

In sn atmosphere of nitrogen and at -eO", the reducing agent (0.1 mole), 

dissolved in tetrahydrofuran (100 ml.), was added to a solution of the d-fluoro- 

acyl chloride (0.1 @x?le) in the same solvent (100 ml.). Care was taken that during 

the addition the temperature did not rise above -7G0* Then the mixture was permitted 

to reach slowly room temperature. In order to ascertain the yields of the very 

volatile products, the reaction mixture was added to an excess of a solution of 

2,4_dinitrophenylhydrazine in 2N hydrochloric acid. Thus were obtained the 2,4- 
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dlnitrophe&4ydrasoncs of 

fluoroacetald~ m.p. 150' (from ethanol) (Ht. (4.6) I b&w-n 141.5 and 147'); 

yield, 52% 

&a& Calod. for CaH71W404: C, 39.7; H, 2.91 F, 7.9. 

Found: C, 40.0; H, 3.28 F, 7*7* 

d-fluoromuionaldehvde, m.p. 135' (from ethanol); yield, 6@. 

&& Calod. for CyHgFN404: C, 42.2; H, 3.5; F, 7.4. 

FOUd: C, 42.1; H, 3.4; F, 7.0. 

drfluorobutOraldekorde, m.p. 108' (from but=mol); yield. 65% 

&& Cakd. for CloH,,m404 t C, 44.4; E, 4.1; F, 7.0. 

Found: C, 44.4; H, 4.2; F, 7.Oe 

Pbr the preparation ofd -fluorobutyryl chloride@ the unknown eth.vld'-fluoro- 

&utvrata was obtained by slow addition of ethyl o(-bromobutyrate to a well-agitated 

mixture of potassium fluoride and acetamide (l), kept at 140' and in a vacuum of 

150 mm, so that the fluoroeatarformed distilled off continuously and the tempera- 

ture at the head of the column never exceeded 830. Redistillation gave a yield of 

59$ 8 b.p. 136' (650 mm). &Fluorobutvrvl ChloridQ was prepared from potassium 

A-fluorob&yrate and bensoyl chloride; it boiled at 10~104° (690 mm.) and gsve 

sn anilide, m.p. 60' (from petroleum ether). 

&& Calcd. for CloH12FN0 : C, 66.4; H, 6.6; F, 10.5 

Found: C, 66.5: H, 6.4; F, 10.4. 

The d-fluorinated aldehydes which have thus become easily available, permit many 

interesting syntheses which are now being investigated. 

After this study hsd been completed, FJkik (8: reported a similar methcd 

for the preparation of d-fluoroaldehydes, v&. the reduction of the N-methyl- 
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anilidea ofo(-fluoroacide by 1iQhium aluninium hydride at -X0 to -40'. Tbs 

yields reported for of-fluombutyraldehyde and d-fluomvaleraldehyde we= 26 and 

31% * respectively. 

BEFERENCES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

E.D. Bergmann and I. Blank, J.Chem.Socu 3786 (1953) 

E.D. Bergman and I. Shab&, BulLIsrael Research Council', ls, i(l961). 

E.D. Bergman and I. Shahak, unpublished results+ 

B.C. Saunders, 0.3. Stacey and 1.G.E. Wilding, J.Chem.Socr, 773 (1949) 
(oxidation of fluoroet~ol). 

G. OJ.& and A. Par&h, A&n Chim.hcad.Sci.%o.r~~ , 425 (1953) 
(periodate fission of monofluorobydrin) 

0. 01&h and I. Kuhn, &., 2 , 862 (1956) (diozoacetaldebyde and 
hydmgsn fluoride) 

H.C. Brown and B.C. Subba Baa , J.Amer.Cbem.Soc., 2 , 5377 (1958). 

E Elkik, BulL Sot. chim. Prams , 2254 (1964). 


