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Abstract: During optical resolution of racemic mandelic acid by cinchonine the S-mandelate as a hydrate, the
R-mandelate or the R-mandelate with ethylacetate solvate precipitates depending on the solvent .

The resolution of racemic mandelic acid (I) by cinchonine (II) was accomplished in the last century!-3,
water served as a solvent for the preferential crystallization of the diastereoisomeric salts. As a part of our
extended study of optical resolutions by mandelic acid and resolutions of the mandelic acid, we reinvestigated
this resolution. In an ideal case the solvent does not have great influence on the efficiency of resolution5, but
when the diastereoisomers incorporate solvate the resolution process changes. The diasterecisomeric saits of
mandelic aeid can often contain crystal solvate 6-9. To investigate the role of the crystal solvate, we performed
the resolution of mandelic acid by cinchonine in different solvents. The experimental results are summarized in
Table 110,

Table 1. Experimental results

Solvent12 vol. | Precipitating salt S11 | Solvate
(ml) | config. of 1. _yield % optical purity %
. water 50 | S-(+) 100 28 0.28 | water

2. 4:1 (viv) S-(+) 55 13 0.07 | water
water:ethanol 25

3. 2:1 (viv) R-(-) 88 9 0.08 | no solvate
water:ethanol 15

4, waterfree R-(-) 82 36 0.30 | ethylacetate
ethylacetate 110

5. water saturated R-(-) 73 61 0.45 | ethylacetate
ethylacetate 30

It is easy to reproduce the resolution from water3. The precipitated salt contains the S-(+)-mandelic acid in
excess. The precipitated salt contains water as a crystal solvate, that was not reported in the previous papers. A
similar resolution could be accomplished from 4:1 water:ethanol mixtures, but both the optical purity and yield
decreased. When the water content of the solvent mixture was decreased to 2:1 water:ethanol, the resolution
reversed. In this case the precipitated salt contained the other isomer, the R-(-)-mandelic acid in excess,
without any crystal solvate. The resolution was also performed in waterfree and water saturated ethylacetate.
Also in this case the salt with R-(-)-mandelic acid in excess precipitated, containing in both cases ethylacetate
as crystal solvate. The resolution in water saturated ethylacetate was the most efficient.
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Three solvents were used in five different combinations and the resolutions in these five
solvents/solvent mixtures are markedly different. The precipitated salts differ in configuration of the mandelic
acid and in crystal solvate.

Water was present in four cases, but it is incorporated in the precipitating salt only when it was in
abundance. On the contrary the R-phenyl-glycinol R-mandelic acid salt® crystallizes with crystal water even
when only traces of water are present.

The unsolvated precipitate in case 3 has the least optical purity, which indicates that the crystal solvate
content of the diastereoisomeric salt can increase the difference between the diastereoisomeric saits, which may
increase the efficiency of the resolution. The low efficiency is in accordance with our previous structural study
of the unsolvated diastereoisomeric salt pair, when only very little differences were found between the second
order interactions of the salt pairl3.

The changes in the configuration of the mandelic acid in the precipitate by the alteration of the solvent

may have importance from the practical view of the optical resolution of mandelic acid.
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