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AMnzct: 1-Metboxyteuafluoqropionic acid (2) is resolved by me.& amide formation with (S)-{-)-l- 
phenethylamine&tuomatogmphy/bydrolysis. Both enantiomers a~ obtained in Z99% ee. Conversion of each 
enandomeric acid to its potassium salt followed by thennolysis in triethylene glycol/l,3-dimethyl-3.4,5,6-tetrahydro- 
2(l.&pyrimidinone (DMPU) gives the enan- of l-,2-tetrafl~yl methyl ether (1) with a vay 
degree of stereospeciticity. The use of DMPU as co-solvent results in a s&nifican~ yield impmvement. 

high 

(*)-1,2,2,2-Te~uo~~yl methyl ether ((zk)-111 is an important intermediate in the synthesisZ of the 

volatile anesthetics desflurane (Suck and l,2,~~~~uo~yl~~o~~u~~yl ether.4 It is also an 

anesthetic itself.1 It is most conveniently prepared from thermal decarboxylation~ of the potassium salt of 

readily available l-methoxytetrafluoropropionic acid (2).6 We became interested in the stereochemistry of this 

process, in view of the recent realization that enantiorners of volatile anesthetics may have different or improved 

pharmacological properties compared to the racernate. 7 Individual enantiomers of volatile anesthetics have also 

been used to study the molecular mechanism of anesthesia.8 It was anticipated that the thennolysis of 

H3C - H3C 

2 1 

HFjC 
,O CF3 

x 
F ’ 

HFCIC 
,C’ CF3 

Y 
F H 

1,2.2,2-tetrafluoroethyl 
chlorofluoromethyi ether 

4501 



4502 

enantiomerically pure acid 2 would produce ether 1 with a high degree of retention or inversion, thus allowing 

the enantiomers of ether 1 to become useful intermediates in the asymmetric synthesis of volatile anesthetics. 

The first challenge was resolution of acid 2. The method of Kawa et al9 was applied successfully 

(Scheme 1). Heating with subsequent distillation of the reaction mixture containing acid (f)-2 and phthaloyl 

dichloride gave crude acid chloride (i)3,ru which was purified by tractional distillation. Amide formation with 

~~-(-~phene~yl~ne proceeded smoothly, affording amide (f)-(-)-4.tr The crude mixture containing the 

diastereomers of secondary amide 4 could be separated on a 100 g scale by ~urn-~~~ liquid 

c~o~~~~hy on 230-400 mesh silica gel on eluuon with lO-50% EtGAcjhexane. After a find 
recrystallization from 9% EtOAc/hexane, the diastereomeric excess (de) of secondary amide (+)-(-)-5 was 

~99.9% (HPLC analysis), while the de of secondary amide {-)-(-)-5 was 99%. Debenzylation of secondary 

amides (+)-(-)-5 and (-)-(-)-5 with cont. H2SO4 furnished primary amides (+)-612 and t-)-6, respectively. 

Basic hydrolysis completed the resolution, yielding acids (+)-2 and (-)-2 after fractional distillation. 
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4 h; (c) cone. H&304, rf. 1 h; (d) 5 MNaOH, MUX, 2 h; {e) KOWOMPUffEG (1:4:1). ea. 205 “C, 2 h. 

Scheme 1 

Attention was then turned to the decarboxylation of acid (f)-2. The methyl ester of acid (59-2 has been 

converted to ether (&)-1 in 50% yield by saponification with KOH followed by in situ thermolysis of the 

resulting potassium salt at 250 T in triethylene glycol (TEG); these same conditions applied to acid W-2 itself 

gave a yield of only 24%.2 Dissatisfaction with these yields prompted us to find improved conditions. Use of 

CsOH OK KO~~a~~c lfkrown-6 gave up to a 65% yield when applied to either acid W-2 or its methyl 

ester. The best conditions employed 1,3~yl-3,4,5,~~y~o-2(l~-p~~one (DMPU) as a co- 

solvent for the potassium salt_ In this case, the yield was improved to an average of 75% while the temperature 

required for decarboxylation was lower by almost 50 “C. Both substitution of the larger Cs+ for K+ in the salt, 
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and use of strong metal cation compl~xing agents l&crown-6 or DMF’U would contribute to weakening of the 

metal-oxygen bond. This resuited in a much lower reaction temperature and presumably less unwanted 

decomposition. 

A hint that this decarboxylation may be stereospecific is given by Vogl and Doyle.13 who partially 

resolved and decarboxylated bromochlorofluoroacetic acid under similar conditions. The 

bromochlorofhtoromethane produced maintained a high degree of optical activity. Also, Oaml4 has found 

varying levels of stereospecifnzity in the ~~xy~tion of a few acyclic carboxylic acids. We now denser 

that acid 2 can be decarboxylated with a mmarkably high degree of stemospeciBcity. Treatment of acid (+)-2 

with KOH/TBG/DMBU in a l/1/4 molar ratio followed by thermolysis at ca 205 Oc for 2 h yielded ether (-)- 

1.15 These same conditions when applied to acid (-)-2 gave ether (+)-1. When the acid 2 used was derived 

from secondary amide 5 of 299.9% de, the ether 1 obtained had an ee of 99%. The ee of ether 1 was 

determined by chiral capiuary GCP At this point, it is not known whether the ~~xy~on reaction 

proceeds with nearly exclusive retention or inversion of config+uration. The deuxmination of the absolute 

confignrations of acid 2 and ether 1 will allow speculation about the mechanism of the transformation. 

To conclude, we have prepared in good yield (+)- and (-)-1,2,2.2-tetrafluoroethyl methyl ether (1). the 

racemate of which is an intermediate in the synthesis of volatile anesthetics. Noteworthy is the highly 

stereospecifZc conversion of acid 2 to the title compound. When compared with other related stereospe&ic 

processes such as base-induced cleavage of tertiary alcoholst7 or the Ha&r-Batter reaction,18 this appears to be 

the most stereospecitic cleavage of a C-C bond ever seen in an acyclic system. Bxperiments are in progress 

which will determin e whether retention or inversion is the dominant outcome. As with many other 

pharm~uticals containing stereogenic centers, it is hecoming important to prepate and evaluate individwJ 

optical antipodes of volatile an&he&s. It is anticipated that this reaction will become a method to achieve that 

goal. 
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