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Figure 18.10.

tions. It should be noted that the scale of op-
eration is dependent on the column size and
can lead to arangefrom tensof gramsto tons
d separated isomers. Clearly, thelarger quan-
titiesseparated imply that thistechnology has
industrial applications.

The enantiomers of aminoglutethimide
(27) (Fig. 18.10) have been separated usingan
SMB approach (48) (see also Section 3, Fig.
18.11 for more information on aminoglute-
thimide). A set of 16 columns (6 X 1.6 cm)
containing Chiracel OJ were used. The feed
concentrationwas 1.63% in a mixture of hex-
ane:ethanol (15:85), which was used as the
mobile phase. A feed rate of 0.45 ml/min and a
mobile phase rate o 6 ml/min gave rise to a
production of 5.27 g of each enantiomer per
day. The S-(—)-enantiomer was obtained as
the extract in solution, in a 99.8% purity,
whiletheR-(+)-enantiomer alsoinsolution as
the raffinate, achieved a 99.9% purity. This
would lead to a productivity of 59.9 g of each
enantiomer per kilogram of CSP per day. It
should be noted that one big advantage of
SMB over preparative chromatography are
the vast savings on mobile phase consump-
tion; this is generally coupled to thin film
evaporatorsthat alow for very high levels of

O/ OCHs

OH

NMe,

Tramadol (28)

Figure 18.11.

Chirality and Biological Activity

recovery of the solvent. This becomes even
moreevident when a poorly sol ublecompound
Isused.

The two isomers o the racemic analgesic
drug Tramadol (28) (Fig.18.11) display differ-
ing affinities for various receptors. (—)-Tram-
adol mainlyinhibitsthereuptake of noradren-
aline, whereas the (+)-isomer inhibits the
reuptake of serotonin. In addition, the (+)-
isomer and its primary metabolite, the O-des-
methyl derivative, are selective agonists of u
opiate receptors (54). Tramadol has been effi-
ciently separated using SMB; in addition, the
resolution by crystallization is given in Sec-
tion 3 of this chapter (55). Comparison be-
tween batch chromatography and SMB for the
separation of tramadol was made. Use of 12
columns (100 X 21.2 mm ID), each packed
with 20 g of Chiralpak AD 20-pm phase, and
using a mobile phase composition of 2-propa
nol/light petroleum/diethylamine (5:95:0.1
v/v/v) with feed concentration of 20 g/L, ob-
tained avery high productivity. Thus, 680 g o
racemic tramadol could be separated per liter
of stationary phase (whichequatesto 1.2 kg o
racemate per kilogram of stationary phase per
day). The solvent consumption of 144 L/kg of
racemate should also be noted. Thisgivesboth
(+)- and (—)-enantiomers of high optical pu-
rity, with the extract of 6.33 g/L and the raffi-
nated 7.69 g/L. Typicdly, the solvent (mobile
phase) is readily recycled by the use o thin
film evaporators, which further extends the
economic practicality of the process.

2.4 Conclusions

I't should be noted that all the techniques de-
scribed in thischapter can beinter-linked. In
other words, if onetechnique, i.e., asymmetric
synthesis, failed to deliver enantiopure mate-
rial, then another technique such ascrystalli-
zation can be used to push through the prod-
uct tothedesired purity. Asan example of this
"double" approach, the application of SMB
and crystallization to the separation of man-
delic acid is noteworthy (56). When very high
levels of enantiopurity are required, the effi-
ciency and cost effectivenessaf SMB may not
be economical. However, if for example, a
lower enantiomericexcesscan becoupled with
an enhancement by crystallization, then the





