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The most widely used technique for chiral separations at the Add PVC/Plasticizer
analytical and semipreparative scale is liquid chromatography (LC) wiiyukthout selectorin THE | Evaporsts THF

on chiral stationary phases (CSP$jumerous CSPs exi&t The ﬁ — |

desire for more generality, better selectivity, more robustness and

predictability drives the search for new CSP&hile understanding Transfer target to UV- ¢

the mechanism of chiral selectivity will certainly advance the transparent plates, measure Add target, equilibrate
search for better selectors, screening of libraries is showing promise SbEcrbance of Saget — JloonetT)

for CSP discovery.We note that all the current screening methods |_|_|_| el |—|—|—| eala
require the immobilization of either the target or the selector to & rjgyre 1. Screening protocol.

stationary phase; some of them also require packing and using the

CSP in a column. These steps require time, labor, and material. It ®  (R)-TFAE as selector

would be extremely useful to have a library screening protocol for ® (S)-TFAE as selecotr

chiral selector discovery that would function within the standard
regimen for biological screening of combinatorial libraries. That
means using submilligram quantities of candidate selectors in
DMSO solution in 96- or 384-well microtiter plates.

Here we introduce such a method based on target distribution
between an aqueous phase and an organic (film) phase in a
microtiter plate®” Partitioning experiments are performed in the
presence and the absence of a candidate selector in the organic
phase. The difference in the observed distribution of the target
reports on the binding of the target to the selector. Since ordinary
organic solvents are difficult to work with, especially at low volume,
we prefer thin polymer films as the organic phase. Plasticized poly-
(vinyl chloride) (PVC) films have been used to study molecular
recognitiong so it is naturally a good choice for chiral recognition.
Figure 1 gives the sequence of operations for the screening
procedure. The films are 50:50 (w/w) dioctyl sebacate (DOS) and
PVC and occupy about 54L. The aqueous phase contains target
initially. Alternatively, target and selector may be combined in the
film phase initially.
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from the PVC/DOS film (5.QuL) to the 10 mM HCI solution (20Q:L).

4 Error bars are the standard error of the mean (16 repeats).

As a validation of our method prior to application (for detailed Both selectors hindered the release of target in a concentration-
protocol, see Supporting Information), we consider a known chiral dependent manner. At all selector concentrations, compared with
selector and targelN-(3,5-Dinitrobenzoyl)phenylglycine (DNBPG,  (R)-TFAE, the §-TFAE kept more R)-DNBPG in the film phase;

1), when attached to a stationary support, has a selectiwjty{ when §-DNBPG was the target, the opposite held true. The higher
1.3-1.61%to 2,2,2-trifluoro-1-(9-anthryl)ethanol (TFAR). We the selector concentration, the greater was the difference. Since a
define TFAE as the selector and observe the release of DNBPGrelatively low selector concentration minimizes the effect of TFAE
from the PVC/DOS film to the aqueous buffer solution, with or self-association in the film (if it occurs), we determinkg (the
without the selector in the film. Kinetic studies show that the target formation constant for theK()- and (~)-targets with the selector)
distribution need 5 h toreach equilibrium with the microplate in  and the selectivityy, at the selector concentration of 36 mM, d€gl

a shaker (500 rpm, 2%C). Figure 2 shows the dependence of the (partition ratio) with no selector present. Table 1 shows the results.
concentration of target in the aqueous phase (10 mM HCI) at The formation constants are extremely small, yet complex
equilibrium on the selector concentration in the PVC/DOS film. formation influences partitioning. In a case like this, where material
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Table 1. Values of K, for DNBPG Going from PVC/DOS (50:50 Table 3. Peak Area Ratios from CE of Econazole
w/w) Film Phase to 10 mM HCI Phase and Its K; with TFAE in the -
Film area ratio
econazole (Peak 1/Peak 2) SEM n
K (M~
Al before extraction 0.980 0.002 6
Ky R-Ror S-S R-Sor S-R o after no selector 0.973 0.003 6
39.2+ 0.2 584+ 0.6 10.5+ 0.6 1.8+ 0.2 extraction selector X 1.051 0.009 16
Table 2. Binding of Econazole to the Potential Selectors 1.2. Though the selectivity is too low to use this compound as a
UV abs. chiral selector, it is remarkable that in this small sample we
selector (218 nm) Na 2 Ki (M9 identified a selector.
No 0.737 24 There is a great deal of flexibility in this system. The sensitivity
I 0.724 2 1.36 of the technique can be adjusted. While here we have demonstrated
I 0.685 2 5.43 48t 9 applicability to small values ofy, it is also possible to set up a
:'\'/ g'ggg g g'gi 72?&18 system in which a particular combinationkfanda is discovered.
v 0.741 2 0.42 In this high-thrpughput screenipg application, only 200 nmdl Q0
Vi 0.724 2 1.36 ug) of each library member (in the second example) was used.
Vil 0.677 2 6.27 579 Because of the small mass requirements, it opens up huge numbers
I\;('” %2& 22 13'(2’9 ggjétlé of compounds as candidate selectors. The same procedures can be
X 0.502 5 246 298t 17 used to test one selector versus many solutes (i.e., generality).
Xl 0.676 2 6.38 58t 9 . .
Xl 0.714 5 240 Acknowledgment. This project was supported by grants from

NIH (P50 GM067082) and the NSF (CHE 0315188).
aNumber of repeatd Difference in absorbances divided by the error

of the difference in absorbances.

. L electrophoresis separation of econazole enantiomers, chemical structure
supply is not Ilmlted,_we V\_/ere .able to perform a number of repeat of the 12 library members, and a detailed comparison of this screening
measurements, adding S|gn|f|ca_n_ce _to t_he_ measured ?bs_orbam?nethod to others. This material is available free of charge via the
differences. The value of selectivity is significant and similar to | ternet at http://pubs.acs.org.
the value found in chromatography cited above. It is likely that, in
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