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Optical Rotation of (-)-P,l,l-Trifluoropropan-2-ol 
By DOROTHY M. FEIGL and HARRY S. MOSHER 

(Department of Chemistry, Stanford University, Stanford, California, U.S.A .) 

WE have evidence that the resolution of l,l,l- 
trifluoropropan-2-01 recently reported by Craw- 
ford,2 is not complete. The asymmetric reduction 
of l,l,l-trifluoropropan-2-0ne by the Grignard 
reagent from ( +)-l-chloro-2-phenylbutane gave 
(-)-1,1,1-trifluoropropan-2-o1 (63% yield) which 
was purified by gas chromatography, [a]:6 - 2.20 & 
0.02 (neat, 1 = 0.5). 

Et,O H,O 
CF,CO.Me + PhCHEtCH2MgC1 - - 

CF,CH(OH)Me + PhC(Et) =CH2 

This corresponds to a specific rotation of [a]:6 
- 3.62 -J= 0-04 (neat) when corrected for the optical 
purity (96%) of the Grignard reagent., 

We would not anticipate this reduction to 
proceed with 100% stereo~electivity.~ In fact we 
have shown by gas chromatography that optically 
pure 1,1,l-trifluoropropan-2-o1 has [cc]g6 5.6 as 
compared to the [a]”,” 2.63 reported by Crawford 

which in fact represents a carbinol of about 47% 
optical purity. 

After an extensive search1 it was found that the 
diastereomers of 1,1,l-trifluoro-2-propyl O-methyl- 
mandelate were separable by gas chromatography 
(relative retention times 1.09, Carbowax 20 &I, 
20ft. x $in. stainless steel column, 170°, helium flow 
rate 86 ml./min.). (-)-1,1,l-Trifluoropropan-2-o1, 
[a]:’ - 4-40 (neat, 1 = 1) was converted into the 
ester by treating with an excess of O-methyl- 
mandeloyl chloride, prepared from ( - )-O-methyl- 
mandelic acid, under conditions where neither 
kinetic nor analytic concentration of one diastereo- 
mer should occur. Gas chromatography gave two 
peaks with relative areas of 81 : 19 after correction 
for the known 3% (A)-O-methylmandeloyl moiety 
present. Assuming no racemizations this repre- 
sents an isomer composition of 81 yo (-) and 19% 
(+), equivalent to a mixture of 38% (+), 62% 
(+) 1,1,l-trifluoropropan-2-o1. The sample, [a]:’ 
- 4-40 (neat, 1 = 1) is 62% stereochemically pure 
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That racemization must be minor is shown by the fact that both (+)- and (-)-samples of alcohol gave, within 
experimental error, the same results except the areas of the DL and DD peaks were reversed. If the (-)-O-methyl 
mandelyl moiety had undergone racemization the calculated rotation for the pure enantiomorph would not have 
been the same. 

Private communication. 



616 
and the rotation of the pure enantiomorph, 
assuming a linear function between concentration 
and rotation, must be 100 x (-4.40/62) = 
[a]i7(mar, - 7.1 (neat, 1 = 1); [a]:' 6-6 (neat). 

Details concerning the percent asymmetric 
synthesis and relative configurations of this and 
the related 2,2,2-trifluoro-l-phenyl- and 2,2,2- 
trifluoro-1-t-butyl-ethanol1 will be published. 

CHEMICAL COMMUNICATIONS 
The gas-chromatographic method for separation 

of diastereomers6 and hence the determination of 
optical purity and the calculation of the rotation 
of the pure enantiomorphs (as well as relative 
configuration considerations) should prove of wide 
application and considerable importance in stereo- 
chemical investigations. 
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