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In pharmaceutical industry the chirality of drugs is an important issue since the
different enantiomers of a racemic drug may have distinct pharmacological activities,
pharmacokinetic and pharmacodynamic effects. Because of its chiral selectivity,
human body reacts with a racemic drug differently and metabolizes each enantiomer
on separate pathways producing different pharmacological activity. Thus, one isomer
may produce the desired therapeutic activities, while the other may be inactive or
even, in worst cases, produce unwanted effects.

Flurbiprofen - [2-(2-fluoro-4-biphenyl)-propionic  acid] and  Ketoprofen [2-(3-
benzoylphenyl)-propionic acid] belong to a family of chemicals named 2-arylpropionic
acids, or profens, an important sub-class of the frequently prescribed and used drugs
called nonsteroidal anti-inflammatory drugs (NSAIDs). They have potent analgesic
and antipyretic proprieties and are prescribed to relieve inflammation when associated
to diseases such as rheumatoid arthritis, osteoarthritis, acute gouty arthritis,
ankylosing spondylitis and dysmenorrhea. However, the use of some racemic profens
has been associated with a number of undesirable side effects like gastric irritation
and acute renal failure, and it is not clear to which enantiomeric form is related with.
Metabolic and pharmacokinetic studies are one of the major pharmaceutical concerns,
and it is imperative an individual study of each enantiomer and, eventually, the
production of single enantiomer instead of racemic drugs.

In this work, the separation of profens is carried out using an amylose-based chiral

stationary phase. Preliminary studies concerning this separation will be presented
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ID taking into account the final objective of preparative production of drugs containing
only one enantiomer from a racemic feed solution.
The optimization of chiral separations in these adsorbents is frequently a complex task
St that involves the choice of the proper mobile phase composition, organic modifier, and
operating temperature. Additionally, the choice of the mobile phase composition shall
take into account the solubility of the racemate, since the objective is to perform high

productivity (that means high concentration) preparative enantioseparations.
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Motivation:

Why chiral separation 2

Itis well known hat the two enanliomers can have different
therapeulical value and there is pressure of regulatory
agencies lo the separalion of chiral drugs.
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Deavelopment drugs worldwide (Stinson, C&EN, 1997).

Preliminary Studies:
Summary

The main objeclive of this work is the preparalive
production of drugs containing only one enantiomer from
a racemic feed solulion.

The oplimization of the chiral separation is frequently a
complex ltask ihal involves lhe choice of the proper
mobile phase composilion, organic madifier, and
operaling temperature. Additionally, the chaice of the
mobile phase composition shall take into account the
solubilty of the racemate, since lhe abjeclive is lo
perform high productivily (Ihat means high concentralion)
preparalive enanlioseparations.

HPLC Analysis

Apparatus: Jasco LC Syslem conlaining a PU-1560
pump, an UV-1575 multiwavelenglh deleclor set at 260
nm and a manual injector Rheodyne wilh a 20 pl loop.
The column used was a 10 pm Chiralpack AD (250x4.6
mm) from Daicel Chemical Industries (Japan). Al
separalions were carried out al 25°C using a water bath.

Chermlcals: Ethanol absolule and n-hexane, both HPLC
grade, triluaroacetic acid (TFA) spectrophclometric grade,
1,3,5-tri-tert-butylbenzene (as non-relained component),
racemic flurbiprofen and racemic ketoprofen of analitycal
grade were all purchased from Sigma (Madrid, Spain).

Selectivily, Capacily Faclor, Resolution,
S p= Bl R=ti=th
TS L o

Height equivalent to theorelical plale,

o where:
=L
HETR= gL P 3 b kg
o, = variancn;
L= W, = peak widh

Why chiral chromatography ?

Preparalive chiral chromalography is often the fastest and
maost easily scalable process for oblaining initial supplies of
enanliomerically pure compaunds.

Howsaver, the technique is nol limited fo laboralory
separations. Since the early S0%s, Simulated Moving Bed
(SMB) technology as been used in the pharmaceutical
industry 1o produce large quantilies of enantiomerically pure
drugs.
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Why profens 2

Flurbiprofen [2-(2-flucro-4-biphenyl}-propionic acid] and Keloprofen [2-(3-
benzaylphenyl)-propionic acid] belong to a family of chemicals named 2-
arylpropionic acids, or prafens, an imporant sub-class of the frequently
prescribed and used drugs called nonsteraidal anti-inflammalory drugs
(NSAIDs). They have polent analgesic and antipyrelic proprieties and are
prescribed 1o refieve inflammalion when associaled to diseases such as
rheumatoid arthrilis, ostecarthritis, acute gouty arihritis, ankylosing spondylitis
and dysmenomhea.

Companies that aso SMB for
large-scale chiral separations
Aercjet Fine Chemicals (USA), Bayer {Germany), caoh f
CarboGen Laboratories (Switzerland), Chiral —
Technologies (USA), Daicel (Japan), Honeywell O
Specially Chemicals (Ireland), H Lundbeck A/S
{Denmark), Merck (Germany), UCB Pharma FLURBIPROFEN KETOPROFEN
(Belgium), Universal Pharma Technologies (USA)
Results and Discussion
Acidic Modifier Rlcoholic Modifier
(mokblla phasa: B0%Hax | 20%ELOH [ %TFA, T=25°C) (mobile phase: %Hex / %EIOH [ 0.01%TFA, T=25°C)
Flurblprofen Katcprohin Flrblorefan Katsprofen
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(mobile phase: B0%Hex / 20%E10H | %TFA, T=25°C, 0.6 mLimin) {mobile phasn: %Hax [ %ELOH | 0.01%TFA. T=25°C, 0.6 mLimin}
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The presence of the acidic modifier {TFA) is imporlant lo increase
selectivity and resolution. However, resulls show thal a small quanlity
of TFA {0.01% in volume) is enough; no substantial dilferences in bolh
selectivity and resolulion are found for higher percenlage of TFA.

These resulls are similar for both profens (Mlurbiprofen and keloprofen).

Solubility
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The alcoholic {ethancl) content of the mobile phase drastically
influences enanliomers solubility:

- Ketoprofen enantiomers are nol soluble in a pure hexane sclvent;

- For pure ethanol mabile phase, keloprolen enanliomers show a
solubilily of 50a/100g solution,
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Increasing alcoholic (ethanol) conlent, decreases relention and
resolution. However, selectivity is not significanlly affecled.
Similar resulls are found for both flurbiprofen and ketoprofen.

Conclusions

The mobile phases used for profens chiral separations are usually
a hydrocarbon-alcohol combination, with a higher hydrocarbon
content. However, profens show poor solubility in hydrocarbon
solvents,

When the final cbieclive is the high produclivily preparative
separations, solubility of the racemic drug is of crucial impertance.
The results presented show that an increase of the alcoholic
content in the mobile phase is possible without a decrease on
selectivity.

Considering the preparative production of pure profen enantiomers
using chiral stationary phases, resulls show thal the optimum
mobile phase needs only a small quanlity of acidic modifier (0.01%
TFA) and & higher alcohalic content (80%-100% ethanol).




