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Enantiomers, Racemates,
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29  LIQUID-VAPOR EQUILIBRIA. DISTILLATION OF ENANTIOMER
MIXTURES

In Section 2.2.4 we have seen that enantiomer mixtures in the liquid state behave
in a quasideal fashion. The vapor pressure pyy of such a mixture having compo-
sition xp, xy, at a given temperature is given by
Pm = PaXp ¥ PaXL = Pa (0]

where p, is the vapor pressure of a pure enantiomer at the same temperature.!

Alternatively, at a given pressure the boiling points of the enantiomers, of the
racemate, and of all partially resolved mixtures are equal; the binary phase diagram
for distillation (I, x) reduces to a horizontal line. One may conclude from this
that, contrary to erystallization or sublimation, distillation of a partially resolved
‘mixture s an operation that cannot lead to a modification of the enantiomeric
purity.

purity.
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to effect any enantiomeric enrichment through distillation of the partially resolved
alcohol.

A wndespread behe( in chemistry is that racemates and their
do not differ in their scalar physical
properties, such as boiling point. However, there is a series of
examples which proves that this is not always the case. A

particularly _spectacular_example is_the boiling_point of
isopropyl_trifluorolactate: Under_normal pressure_the (S)-

has a boiling point apf_roximalely 43°C hiEher
than_that of the racemate.l'/ This difference in boiling point
allows the separation of a nonracemic mixture of this

by illation! These differences in
physical properties are due to the formation of diastereomeric
aggregations which result from interactions between the two
enantiomers.

Angew. Chem. Int. Ed. 2000, 39, 495.
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Katagiri, T.; Yoda, C.; Furuhashi, K.; Ueki, K.; Kubota, T. Chem. Lett., 1996, 115.
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S-S TFLA-dimer
T S-R LA-dimer Ts [K] = Lu [J/mol] / 80 [J/K mol]
E 1 \ S-S LA-dimer Eip ?E;lllenngt Ili?:lllztof vaporization
%%0 . — Thus the discrimination energy would
s s a7 be:
R ALy [J/mol] = ATz [K] x 80 [J/K mol]
= TFLA 1.6 kcall/mol =55 x 80 = 4400 [J/mol]
v = 1.1 [kcal/mol]
3
Bond length between C=0 and H-O [A] 1.6 [kcal/mol] from calc.
cale by MacSpartan PM3 90% de = 1.3 kcal/mol
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