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Abstract

Novel normal-phase gradient systems have been employed for fast high-throughput chiral analyses of Discovery
compounds in our research laboratories in Eli Lilly and Company. In this report, we describe an automated screening
approach based on gradient elution, in order to achieve accurate enantiomeric excess determinations, and chiral separation
when needed, in the shortest possible timeframe. Baseline resolution of enantiomers has been obtained for over 85% of the
samples so tested. For the remaining cases, complete enantioseparation by isocratic optimisation is generally achieved in &
single shot. This technique has been proven to be robust and is now standard operating procedure at our analytical researct
laboratories.

0 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction Traditionally, methods were developed for racemic
compounds by screening several isocratic methods
Chiral separation of bulk drug substances is an on several single columns. This trial and error
important subject of interest in the pharmaceutical process proved to be time consuming as even small
discovery process, especially in light of increased changes in structure required further method de-
regulatory requirements and often enhanced activity velopment. Due to the increasing number of com-
for molecules with differing stereochemical orienta- pounds that requires chiral studies and in an attempt
tions. The routine screening of both enantiomers as to shorten complete analysis cycle time, new screen-
well as the racemate is necessary in the early phase ing approaches based on isocratic elution mode are
cycle of drug development [1-3]. This has led to a continuously emerging [4]. Unfortunately, racemic
significant increase in number of samples submitted mixtures in early drug discovery frequently contain
for chiral analytical separations over recent years. other related substances from synthetic routes under

development, and carry over of related substance
*Corresponding author. Fa:34-91-623-3561. frequently occurs when columns are not cleaned
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from these related substances require cleaning the
column between injections to prevent contamination.
To address this point by means of isocratic elution,
the mobile phase composition needs to be carefully
defined for each single compound, as either too long
or too little retention may be observed dependent on
the structural type and polarity. Therefore, a high
level priority for our analytical groups has been to
focus on first, automating chiral methodology to
increase productivity in Drug Discovery and second-
ly, to possibly utilise a robust gradient screening
approach as is normally adopted for reversed-phase
LC-MS purity assessments [5,6]. Several publica-
tions have emerged recently showing that normal-

chiral analysis of Discovery compounds over 6
months, providing sufficient evidence that gradients
could be used routinely in this mode without com-

promising the column lifetime. However, our ana-

lytical laboratories are confronted with the continu-
ous increase in the demand for higher sample
throughput, thus shorter analysis time. To address
this issue, different chromatographic parameters
defined in this first approach were optimised. The

final gradient screen so developed is highlighted in
the results and discussion part of this paper.

phase gradient elution is a reproducible process with 2. Experimental procedure

short re-equilibration times, mainly for solvents of
low and moderate polarity such as hexane-DCM
[7,8] and 2-propanol inn-heptane [9] gradients.
Jandera et al. have, theoretically and experimentally,
highlighted the robust application of this elution
mode in normal-phase [10,11].

Automated normal-phase preparative high-per-
formance liquid chromatography (HPLC) under gra-
dient elution has been described as a substitute for
flash chromatography in research laboratories [12]. A
literature study has shown that packed column
supercritical fluid chromatography gradients have
been successfully applied to chiral stationary phases
(CSPs) using methanol gradients containing either
basic or acidic modifiers [13]. This suggested that a
gradient approach for traditional HPLC chiral analy-
sis could be a viable opportunity and an investigation
was initiated. Gradient elution was also considered
as a means of cleaning related substances from
column prior to subsequent injection of a new
sample As Daicel’ columns are worldwide recog-
nized for being effective for separation of most
racemic compounds, the four standard Chiralpak AD,
Chiralpak AS, Chiralcel OD and Chiralcel OJ col-
umns were selected for our studies. An initial
gradient was investigated in our laboratories, using
mixtures of hexane and an alcohol (either IPA or
EtOH) in a linear 5 to 60% alcohol gradient. Based
on the specifications defined by the manufacturers,
the flow-rate was set at 0.5 ml mih . Each gradient
run was 30 min long followed by 10 min re-
equilibration step (Craig White, unpublished results).
This methodology was successfully applied to the

2.1. Chemicals

Model racemic compounds were selected on the

basis of their differing structural properties. Suitable

polarity for resolution under normal-phase conditions
was taken into account. Those products included

commercial drug compounds as well as investiga-
tional drug compounds internal of Ely Lilly Pharma-
ceutical Research and Developm&nomo-

phenyl acetic acid (common synthetic starting ma-

terial), 10-Hydroxylated nortryptiline (bioac-

tive metabolite of the tryciclic antidepressant nor-
tryptiline), lbuprofen (non-steroidal anti-inflamma-
tory drug), Proprang@oblpcker), Verapamil (cal-

cium channel blocker) and Warfarin (anticoagulant)
were the commercially available drugs included in

this stlichns-stilbene oxide was selected as
standard for column performance studies. All of
them were supplied by Sigma—Aldrich (Steinheim,
Germany). The names and structures of Lilly com-
pounds used to illustrate chromatographic separa-
tions cannot be disclosed due to proprietary reasons.

HPLC grade hexane and ethanol were purchased
from Merck (Darmstandt, Germany), while iso-
propanol was supplied by LabScan (Dublin, Ireland).
Spectrophotometric grade trifluoroacetic acid (TFA)

and dimethylethylamine (DMEA) were also purchase
from Sigma—Aldrich.

Sample solution of each racemate was prepared by
dissolving 1 mg in 1 ml of a 1:1 v/v of hexane—
ethanol mixture.
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2.2. Instrumentation mobile phase and/or column, there was a 30 min
equilibration step under the new conditions to ensure
All the analytical studies were performed on a HP that traces of the previous mobile phase had no
series 1100 system (Agilent, Waldbronn, Germany) influence on the new chromatographic experiment.
driven by ChemStation 8.03 software. This system For Chiralpak AD there is a restriction on the use of
was composed of a quaternary pump, an autosam- hexane—ethanol mixtures from 85/15 to 40/60 due
pler, a mobile phase degasser and a diode array to UV absorption and stability issues (polymer
detector. Connections from the autosampler to col- leakage), as is described by manufactures in the
umn inlet and from column outlet to detector were corresponding instruction sheet. This column was not
made with 0.005 I.D. Polyether ether ketone included in the hexane—ethanol gradient studies.

(PEEK) connections were made as short as possible
in order to minimise dead volume. The Chemiffert 2.3.2. Final standard gradient conditions

HPLC 8 column selector (VALCO) was controlled Mobile phase consisted on mixtures of hexane—
via remote logic level signal. 0.05% TFA (A) and an alcohol (B; either IPA or
Chromatography was performed on the following EtOH). A range gradient from 20 to 70% alcohol
polysaccharide CSPs: CHIRALPAK AD [amylose over 20 min was investigated. This latter solvent
tris (3,5-dimethyl-phenyl carbamate)], composition was held for 2 min and the return to the
CHIRALPAK" AS [amylose tris (§)-1-phenylethyl initial conditions was performed within 5 min. After
carbamate)], CHIRALCEL OD [cellulose tris (3,5- 5 min of isocratic equilibration, the next sample was
dimethylphenyl carbamate)] and CHIRALCEL OJ injected. The flow-rate was held constant at 0.75 ml
[cellulose tris (4-methyl benzoate)] columns. The min ~ on all column types and gradients. After
columns dimensions were 25@.6 mm with the loading a new method, the selected new column was
enantioselective phase coated onto g.h®silica-gel equilibrated for 10 min before injection. As afore-
substrate. mentioned, Chiralpak AD was not included in the
standard hexane—ethanol gradient studies. At the end
2.3. Chromatographic conditions of a complete chiral screen, all columns were flushed
with the recommended 90:10 hexane—isopropanol
Experiments were carried out at room temperature. storage solvent for 15 min to minimize interaction of
The wavelength of UV detection was monitored from the stationary phase with components in the mobile
210 to 380 nm. Chromatograms were recorded at phase, thus preserving the column lifetime.

215 and 254 nm signals. In order to confirm results,
a minimum of two replicate injections was carried 2.3.3. Column performance

out for each experiment during the optimisation Column performance was monitored monthly by
studies. Chromatographic conditions were as fol- injectirays-stilbene oxide. Chromatographic pa-
lows: rameters such as retention times, peak width, sym-
metry of peaks and selectivity were compared to
2.3.1. Backpressure studies those obtained when the column was used by the first
Analysis of this parameter was performed taking time.

the backpressure limit recommended by manufac-
tures, 50 bar, as standard reference. Runs were
identical in respect to the initial and final mobile 3. Results and discussion
phase composition. The gradient started immediately

upon injection. Mobile phase consisted on mixtures The polysaccharide CSPs have been used exten-
of hexane (A) and an alcohol (B; either IPA or sively for chiral separations [14,15]. We chose the
EtOH). Elution was from 5 to 100% alcohol in a Chiralpak AD, Chiralpak AS, Chiralcel OD and
linear gradient. A 5 min reverse gradient followed by Chiralcel OJ units as standard columns for screening
a 5 min isocratic equilibration step was used after the samples. The selection of the mobile phase has a

end of each experiment. With the change to a new direct impact on chiral chromatography, as the polar
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component affects the retention of the solutes in
different ways. First by influencing the solvation in
the mobile phase and secondly, by competing with
the solute molecules for the specific adsorption sites
on the stationary phase. Effects on resolution, col-
umn efficiency, separation factow) and elution
order, among others, have been observed by chang-
ing from one alcohol to another one [16]. Mixtures
of hexane and isopropanol or ethanol, proved to be
the most suitable eluent for efficient separation of a
wide variety of racemates on polysaccharide-based
CSPs [17], were the selected mobile phases for our 3.1. Backpressure studies
studies.

On the basis of these previous observations, two
sets of columns were defined. Each one consisted of
four columns (one of each CSP selected). A Hexane/
IPA gradient (System I) was applied to the first set,
while Hexane/EtOH (System Il) gradient elution

was performed in the second group. Chiralpak AD
column was discarded from the studies under wide
ethanol gradient conditions. However, a high polar
gradient composition was defined for this unit, as
discussed in Section 3.5.
In order to increase our capacity, full automation
of the system was performed. An 8-port column-
switching valve from Valco was permanently in-
stalled using the selected chiral columns.

In our opinion, one of the main arguments against
the use of gradients in normal-phase chiral chroma-
tography is the lack of in-depth studies on the

parameters affecting the stability of the stationary
chiral phases. Thereby, and prior to modifying any
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Fig. 1. Comparison of gradient enantioseparation under acidic (a) and basic (b) elution conditions. For the former, resolution of impurities is
better achieved. For the latter, baseline drifting is clearly observed. Chromatographic conditions: column, Chiralpak AD; mobile phase, (a)
Hexane—0.05%TFA (A)/IPA (B), (b) Hexane—0.2%DMEA (A)/IPA (B); gradient from 20 to 70%B in 20 min; flow-rate, 0.75 ml/min.;

detection, 254 nm.
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chromatographic parameter, we initiated an extensive 2. Decreasing gradient time by increasing gradient
analysis of the backpressure values by gradient step and/or by increasing flow-rate were the two
elution under extreme conditions. The factors that common choices to reduce total cycle run time.
seemed to show the greatest influence on this Initially we set the analytical run time to 30 min
parameter included content of the organic modifier and secondly to 20 min. In combination we also
(alcohol) in the mobile phase, gradient step (run tested the flow-rate, which was increased stepwise
time) and flow-rate. from 0.5 ml min  to 0.75, 1.00 and 1.25 ml
In order to evaluate the stability of columns, min
backpressure was measured over a wide range of Analysis of all the results from the above experi-
extreme conditions: ments allowed a full comparison of backpressure
1. The amount of alcohol present in the mobile values at different gradient time, mobile phase
phase was varied from the lowest 5% value to a composition and flow-rate (M.L. de la Puente,
maximum of 100%. It was obvious that this unpublished results). Based on these observations,
extremely high percentage of the polar modifier we were in the position to optimise the main
was not necessary for a complete elution of chromatographic parameters to achieve accurate
enantiomers. However, it was the best way to enantiomeric resolution of sample mixtures in a
expose the columns to extreme conditions, thus minimum time and without affecting either column
maximising backpressure data. performance or lifetime by overpressure effects.
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Fig. 2. Enantiomeric resolution of Verapamil (a) and Propranolol (b) on a Chiralcel OD column. Chromatographic conditions: mobile phase,
Hexane—0.05%TFA (A)/EtOH (B); gradient elution, from 20 to 70% B in 20 min; flow-rate, 0.75 ml/min; detection, 215 nm.
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Fig. 3. Enantiomeric resolution of several pharmaceutical intermediates prepared in our research laboratories. Baseline resolution of peaks is
achieved on either simple or complex mixtures. Chromatographic conditions: column and mobile phase, (a/c) Chiralpak AD and
Hexane—0.05%TFA (A)/IPA (B), (b) Chiralpak AS and Hexane—0.05%TFA (A)/EtOH (B), (d) Chiralcel OJ and Hexane—0.05%TFA
(A)/EtOH (B); gradient from 20 to 70% B in 20 min; flow-rate, 0.75 ml/min; detection, 215 nm.
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3.2. Gradient range: mobile phase composition

The first step in the optimisation of our analytical
gradient elution was focussed on the determination
of the best initial and final mobile phase com-
position. In order to avoid cross-contamination be-
tween sequential injections, complete elution of
compounds within the gradient time is an important
issue for any automated screening. Although a clean
up step at the end of a run is usually applied in
reversed-phase chromatography without affecting
analysis cycle time, chiral analysis shows a very
different behaviour. The standard procedure for
washing polysaccharide based chiral columns con-
sists on flushing pure ethanol at 0.5 ml min
followed by slow re-equilibration of the column to
the initial conditions, which has proved to be a long
process. It was necessary to define a standard initial
(X) and final {) alcohol composition that ensured
complete resolution of peaks within the gradient time
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while avoiding any further clean-up step. Moreover,
those conditions, including specific flow-rate, had to

always maintain the column pressure below the
recommended limits (50 bars). The final alcohol
concentration was mainly determined by backpres-
sure measured under IPA elution. This alcohol
generates a higher backpressure value with respect to
that afforded by ethanol, which is derived from its
higher viscosity. It was considered that a standard
final 70% alcohol composipreduld be easily
reached, under elution with either IPA or EtOH,
without observing overpressure provided that we
controlled the flow-rate and gradient slope. It was
assumed that such large ratio of alcohol should
achieve elution of the undesirable more retained

products, thus eliminating the need of any column-

washing step (as it has been further supported by

data from 18 months of daily work). The starting
eluent composition needed to be defined next. There
are many references in the literature dealing with the
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Fig. 4. Representative chromatograms for the resolution-Bfomo-phenylacetic acid using gradient elution. Chromatographic conditions:
column, (a) Chiralpak AD, (b) Chiralcel OJ; mobile phase, Hexane—0.05%TFA (A)/IPA (B); gradient from 20 to 70% B in 20 min;

flow-rate, 0.75 ml/min; detection, 254 nm.



108 M.L. de la Puente et al. / J. Chromatogr. A 983 (2003) 101114
Hence, we investigated the largest véloe of
obtain an optimum gradient steepness, but also
sufficiently low to avoid poor retention without any
sign of chiral recognition. These investigations lead
us to define a 20% alcohol initial compositénas
the best first choice.

importance of selecting an appropriate concentration

of the stronger mobile phase component at the start

of a gradient, due to its influence on the repro-

ducibility and resolution of the analysis [18,19]. This

initial concentration X) should yield maximum

resolution and selectivity in the shortest time. With

the final concentration of alcohoY) already pre-set

in our analysis, different experimental parameters 3.3. Gradient step: run time and flow-rate

were taken into account to define the initial mobile

phase composition. The following were observed:

* When the gradient range is decreased, the res-
olution of peaks increases.

* When X is increased, the retention volumes
decrease (thus shortening the time for analysis)

* When X is increased, higher reproducibility is
achieved, as ‘solvent demixing effect’ is mini-
mised [18,19].

Minimum run time necessary to achieve the
desired resolution should be defined. With considera-
tion of the mobile phase composition already de-
fined, as well as the length and the internal diameter
of the selected columns, the gradient time was pre-
set at 20 min. In order to maintain the backpressure
value below the recommended limit when the largest
concentration of alcohol was reached at the end of

* Increasing X reduced the re-equilibration step the gradient, the flow-rate was adjusted to 0.75 ml
dramatically. min*
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Fig. 5. Chiral gradient screen farans-stilbene oxide. Chiralpak AS afforded partial resolution of peaks by elution under both mobile phase
systems (only gradient with IPA is included in the figure). Chromatographic conditions: column and mobile phase, (a) Chiralpak AD and
Hexane—0.05%TFA (A)/IPA (B), (b) Chiralcel OD and Hexane—0.05%TFA (A)/IPA (B), (c) Chiralcel OJ and Hexane—0.05%TFA (A)/IPA
(B), (d) Chiralpak AS and Hexane—0.05%TFA (A)/IPA (B), (e) Chiralcel OD and Hexane—0.05%TFA (A)/EtOH (B), (f) Chiralcel OJ and
Hexane—0.05%TFA (A)/EtOH (B); gradient from 20 to 70%B in 20 min; flow-rate, 0.75 ml/min; detection, 215 nm.
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3.4. Mobile phase additives

109

better separation without tailing of peaks [20-22].

On the other hand, many acidic compounds can be

The behaviour of the separation system depends
not only on the mobile and stationary phase but also
on the nature of the analytes. In order to fully
optimise our screen we also explored the influence of
mobile phase modifiers on retention and enantio-
selectivity. Those modifiers play important roles in
any enantioseparation process. First, they can modify
the structure of the chiral stationary phases by
interaction with their carbamate moieties through
hydrogen bonding. Secondly, they can compete with
the analytes for the CSPs adsorption sites favouring
their desorption, which results in a shorter analysis
time. And finally, they may also compete with the
analytes by interaction with the free silanols groups
of the silica support, thus minimising the tailing of
peaks. When an analyte contains a basic amino
group, addition of a small amount of amine results in

easily resolved by addition of a small amount of a
strong acid [23-25]. After an extensive review on
those modifiers compatible with our stationary chiral
phases, TFA and DMEA were pre-selected for our
chiral screening. Those components were added to
hexane in standard concentrations of 0.05 and 0.2%
v/v, respectively. It has been reported that the
addition of amine additives (such as DMEA, DEA or
TEA) to normal-phase mobile phases lead to a severe
drifting of the baseline, compared to neutral or acidic
chromatographic conditions [26,27]. This effect is
derived from the presence of impurities that tend to
reduce the usable UV range. As result, lower sen-
sitivity at low wavelengths is observed. Due to this
phenomenon, basic compounds were simultaneously
analysed under both acidic and basic conditions. In
most cases better baseline was achieved by using
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Fig. 6. Enantiomeric resolution of two pharmaceutical intermediates, prepared in our research laboratories, under neutral conditions.
Chromatographic conditions: column Chiralpak AD; mobile phase, Hexane (A)/IPA (B); gradient elution, from 20 to 70%B in 20 min;
flow-rate, 0.75 ml/min; detection, 215 nm. Baseline resolution of peaks is achieved on either simple or complex mixtures.
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TFA as modifier. Fig. 1 shows a comparison of the
two chromatograms obtained by analysis of)(
e-10-hydroxylated nortriptilyne under both gradient
conditions.

With the new gradient elution conditions already
pre-set, experiments with commercially available
drugs were performed. Fig. 2 shows the results
achieved by acidic chiral screening on the Calcium
antagonist Verapamil and th&blocker Propanolol.
For the latter, accurate ee determination is performed
with no dependence on its basic character. Baseline
resolution of enantiomers, under acidic conditions,
has been also observed on other components of the
sameB-blocker series such as Metoprolol, Pindolol
and Oxprenolol.

As accurate resolution of peaks is one of the main
targets of our gradient methodology, TFA was finally
defined as standard modifier for routine analysis.

Over the last 18 months, hundreds of investiga-
tional drug compounds, selected from our internal
Pharmaceutical Research and Development sources
on the basis of their differing structural properties as

—

3
2
o [y
]

]
A5 oA

well as their appropriate polarity for resolution under
normal-phase conditions, have been successfully
analysed under our gradient methodology. Four
representative examples are shown in Fig. 3. Their
names and structures are not disclosed for pro-
prietary reasons.

Further on, resolution of the same racemate under
different CSPs and gradients can be frequently

observed, as it was observed fontiBeomo-phenyl

acetic acid and the starmfardtilbene oxide

(Figs. 4 and 5).

When acidic conditions may impact on compound
stability, neutral or basic elution is applied Fig. 6

illustrates results achieved by analysis of two internal
compounds. As above cited, their names and struc-

tures cannot be included due to proprietary reasons.

3.5. Gradient under high polar mode

Successful enantioseparations using polysac-
charide CSPs in combination with pure polar organic
mobile phases have been reported lately [28,29].
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Fig. 7. Chromatograms for the enantioseparation of Warfarin by gradient elution under low (a) and high (b) polar modes on Chiralpak AD
column. Chromatographic conditions: mobile phase, (a) Hexane—0.05%TFA (A)/IPA (B), gradient from 20 to 70% B in 20 min, (b)
Hexane—0.05%TFA (A)/EtOH (B), gradient from 70 to 100% B in 20 min; flow-rate 0.75 ml/min; detection, 215 nm.
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Pure polar organic mode offers an advantage of nature of the analyte, a low retention factor may be
higher solubility of analytes as well as alternative observed. In fact, by applying our methodology we
chiral recognition mechanisms. Among all of the have observed that resolution on Chiralpak AD
chiral columns, Chiralpak AD exhibited higher res- columns under high polar mode, using ethanol, is
olution compared to the cellulose derivatives Chi- usually accompanied by resolution in the standard
ralcel OD and Chiralcel OJ. This fact makes it a low alcohol mode. Thus, accurate ee determination is
choice for analytical studies. Hence, the second unit always achieved although poor retention under high
of the Chiralpak AD column, which had been set polar mode is seen. Fig. 7 shows results yielded by
aside for our standard 20—70% gradient elution, was chiral screening of Warfarin under both elution
used to explore this elution mode. We designed a modes.

new gradient composition between 70 and 100% We fully support the development of this elution
ethanol while keeping the rest of chromatographic mode in our standard screening as it has proven to be
parameters as above indicated. Due to the low especially useful in preparative scale purifications.

viscosity of Ethanol, pure alcohol can be flushed
through the column without observing overpressure 3.6. Isocratic optimisation
effects. Our initial backpressure studies had already

confirmed this observation. One of the key points in the analysis of drugs by
Satisfactory and reproducible results have been chiral chromatography is the accuracy in the quali-
achieved with this elution mode. Depending on the tative/quantitative determination of the enantiomeric
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Fig. 8. Chiral HPLC analysis of lbuprofen using a Hexane—TFA 0.05% (A)/EtOH (B) gradient on a Chiralcel OJ column. Elution under
gradient conditions (a) requires a single isocratic test to achieve baseline resolution of peaks (b). Chromatographic conditions: (a) gradient
from 20 to 70% B in 20 min; flow-rate 0.75 ml/min, (b) isocratic 5%B; flow-rate, 1 ml/min; detection, 215 nm.
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Table 1

Analysis of retention data measured in gradient elution allows
easy optimisation to isocratic conditions for either accurate ee
determination or purification purposes

Compound Gradient Alcohol Isocratic
0.75 ml/min (%) 1 ml/min
RT (min) RT (min)
1 5.2/5.4 5 6.1/6.7
2 6.3/6.9 5 10.6/13.5
3* 6.7/7.4 5 12.8/15.6
4* 6.2/7.8 10 5.9/8.3
5 71179 10 8.2/10
6 8.8/9.7 10 11.3/13.6
™ 8.4/9.7 10 10.6/13.8
8* 8.4/9.7 15 7.8/9.7
9 8.0/8.5 15 8.7/9.8
10 10.5/11.8 15 12.4/14.6
11* 9.4/10.5 15 11.6/14.2
12* 9.4/10.5 20 8.4/10.1
13 9.7/10.3 20 8.9/9.9
14 11.3/11.9 20 12.8/14.6
15* 10.1/11.7 20 9.9/13.0
16* 10.1/11.7 25 7.8/9.9
17 13.4/15.0 25 11.2/13.6
18* 13.0/135 30 9.0/9.7

Mobile phase and flow-rate can be adjusted to afford results in
less than 12 minig bold*). The names and structures of the
internal compoundsl-18 are not disclosed due to proprietary
reasons.

ratio. Due to the physical properties of enantiomers,

UV detection appears as a very precise technique.

For that purpose, baseline resolution of the two
species is required. The specific gradient conditions
described in this paper achieve this goal over 85%
cases. For the remained mixtures, signs of chiral
recognition are detected in any of the gradient
conditions included in our screen. Only for those
latter cases, isocratic optimisation is required as is
usually performed in non-chiral separations. Analysis
of the experimental results so achieved on internal
compounds has showed a good relation of the
isocratic mobile phase composition, applied to afford
complete resolution, with respect to the retention
behaviour under gradient elution. Further on, we
have observed that conversion from gradient to
isocratic mode is not a function of compound type.

Table 1 includes some of the aforementioned results

as a quick guide for pre-selecting isocratic elution
conditions, not only for complete enantioseparation
when needed but also for purification purposes.

M.L. de la Puente et al. / J. Chromatogr. A 983 (2003) 101114

Fig. 8 shows isocratic optimisation step for the
racemic mixture of Ibuprofen.

3.7. Column performance

Column performance has been monitored monthly
by injecting the standartdstilbene oxide (Fig. 9). We
have not observed any damage to the columns over
18 months of daily work by using this methodology.
Optimum stability and reproducibility of all the
columns included in this study has been confirmed.

4, Conclusions

The standard screening herein proposed represents
a simple but robust general scheme with a tremend-
ous impact on Drug Discovery research, as conclu-
sive results are usually achieved in 20—-40 min.
Applicable for a wide range of structural types,
efficient, reproducible and easily automated, this
novel methodology is capable of rapidly quantifying
enantiomeric purity. Moreover, it can be advantage-
ously employed in any laboratory where convention-
al HPLC systems are available, thus minimising

investment costs.

In contrast to the traditional concept, monthly

monitoring the column performance has confirmed
the suitability of the gradients over 18 months of
daily work.

To date, more than 800 compounds synthesised in
our research laboratories have been successfully
analysed under those conditions. Over 85% cases
baseline resolution of peaks is achieved. In the

remained mixtures, signs of chiral recognition per-

mitted selection of the adequate chiral stationary
phase to further develop the optimum isocratic

conditions for complete resolution of peaks.
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Fig. 9. Representative chromatograms of chiral resolutiotrams-stilbene oxide as standard for column performance tests. Analyses were
performed under isocratic conditions as described by manufactures. Chromatographic conditions: column and mobile phase, (a) Chiralpak
AD, Hexane—TFA 0.05% (A)/IPA (B), isocratic 10%B, (b) Chiralcel OJ, Hexane—TFA 0.05% (A)/EtOH (B), isocratic 10%B; flow-rate, 1

ml/min; detection, 254 nm.
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