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INTRODUCTION 

Chloroformates and fluoroformates of simple aliphatic, primary and secondary 
alcohols may be readily decarboxylated to yield alkyl chlorides* and fluorides3. 
However, Welch and Kent4 reported that they were unable to effect thermal or 
catalytic decarboxylation of the fluoroformates of 1,2:3,4-di- O-isopropylidene-a-D- 
galactose and 1,2-0-isopropylideneglycerol. No experimental details were given. We 
have found that 6-0-fluoroformyl-1,2:3,4-di-0-isopropylidactose and 
related fluoroformates do react under the thermal and catalytic conditions employed 
for the decarboxylation of alkyl fluoroformates, to yield dialkyl carbonates, but not 
fluorides. 

RESULTS AND DISCUSSION 

Chloroformates are readily prepared by reaction of the appropriate alcohols 
with an excess of phosgene, and may be converted into the analogous fiuoroformates 
by treatment with thallous fluoride 3. We have confirmed the observation4 that htigh 
yields are obtained in the latter reaction when methyl cyanide is employed as the 
reaction solvent, and the extent of reaction may be conveniently followed by means 
of infrared spectroscopy, since the C=O absorptions for chloroformates and fluoro- 
formates occur at ca. 1780 and ca. 1830 cm-‘, respectively_ 

When a pyridine solution of 6-O-fluoroformyl-l,2:3,4-di-O-isopropylidene-a-D- 
galactose (1) was stored at 110-120” until reaction was complete, the apparent 
decarboxylation (see Experimental) was only ca. 50%. The predominant, if not the 
exclusive, reaction product was bis(1,2:3,4-di-0-isopropylidene-a-D-galactose) 6,6’- 
carbonate (2); no trace of 6-deoxy-6-fluoro-l,2:3,~di-O-isopropylidene-a-~galactose4 
could be detected. Authentic bis(1,2:3,4-di-0-isopropylidene-a-D-galactose) 6,6’- 
carbonate was obtained by reaction of phosgene with 2 mol. of 1,2:3,4-di-O-isopropyl- 
idene-a-D-galactose in the presence of pyridine. Authentic samples of the other dialkyl 

*Present addresses: K.W.B., Biochemistry Department, Imperial College, South Kensington, London 
S.W.7: A.B.F., Chemistry Department, Chester Beatty Research Institute, Institute of Cancer 
Research: Royal Cancer Hospital, Fulham Road, London S.W.3. (Great Britain’. 
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sample of the cyclic carbonate of cyclohexane-rrans-l,2-dial. The work was supported 

in part by a grant from the Sugar Research Foundation. 

SUMMARY 

It has been established that thermal and catalytic decomposition of certain alkyl 

haloformates affords dialkyl carbonates in addition to alkyl halides. Pyridine(or 

quinoline)-catalysed decomposition of ethyl and cyclohexyl chloroformate and ethyl 

fluoroformate affords high yields of alkyl haiides, but cyclohexyl fluoroformate yields 

a significant proportion of dialkyl carbonate. In compounds containing the structural 

unit OC-COCO-Hal, chloroformates yield alkyl chlorides and dialkyl carbonates, 
whereas with Buoroformates, dialkyl carbonates are the sole products. The halo- 

formates of the following compounds have been examined: cyclohexanemethanol, 

2-(hydroxymethyl)tetrahydropyran, 1,2:3.4-di-O-isopropvlidene-a-D-galactose, 1,2:3,4- 

di-O-isopropylidene-r%-xvlitol, and trans-2-methoxycyclohexanol. 

Quinoline-catalysed decomposition of trans-1,2-bis(fluoroformyloxy)cyclo- 
hexane affords mainly the cyclic carbonate of cyclohexane-irarzs-1,2-diol, together 

with small proportions of cyclohexa-l,3-diene and an unidentified, volatile product. 
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