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Abstract−− Distribution behavior of ketoprofen 
enantiomers was examined in a two-phase system 
containing R, R-di-tartarates or S, S-di-tartarates. 
The influences of different alkyl chain of R, R-di-
tartarates or S, S-di-tartarates, concentrations of R, 
R-di-tartarate, organic solvent and content of 
methanol on partition coefficient and separation fac-
tor were investigated, respectively. The experimental 
results show that R, R-di-tartarates studied all form 
more stable diastereomeric complexes with ketopro-
fen S-enantiomer than with R-enantiomer. The par-
tition coefficients and enantioselectivity generally 
increase with the  addition of length of alkyl chain of 
alcohol. The concentration of chiral selector and 
methanol also have bigger influences on enantiose-
lectivity. 

Keywords−− Enantioselective extraction, ketopro-
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I. INTRODUCTION 
Ketoprofen, 2-(3-benzoylphenyl) propionic acid is a 
nonsteroidal anti-inflammatory drug (NSAID) which 
has potent inhibitory effects on prostaglandin synthesis. 
It is commonly used in the treatment of rheumatoid ar-
thritis and osteoarthritis. Therapeutic doses of ketopro-
fen have proven to be as effective as those of the other 
commonly used NSAIDs. Ketoprofen is marketed as the 
racemate although, like the other members of the 2-
arylpropanoic acid class, it exhibits enantioselectivity in 
its action and disposition. Specifically, in vitro experi-
ments proved that the S (+) enantiomer exhibited phar-
maco-logical effects, but the R (-) enantiomer was inac-
tive. Furthermore, an in vivo experiment showed that 
the chiral inversion takes place from R (-) to S (+) with 
the degree of inversion varying from one animal species 
to another (Blanco et al., 1998). Various approaches 
such as diastereomer crystallization (Yoneyoshi et al., 
1996; Lukas et al., 1991), kinetic resolution (Antona et 
al., 2002; Park et al., 1999; Jaeger and Reetz, 1998; 
Crescenzo et al., 2000; Kato et al., 2000; Jin et al., 
2003; Kumar and Jolly, 2001; Madhav and Ching, 2001; 
Kim et al., 2000; Lui et al., 2000; Shen et al., 2002; 
Kim et al., 2002a; Choi et al., 2003; Kim et al., 2002b; 
Xi and Xu, 2005; Liu et al., 2004), asymmetric synthe-
sis (Babin and Whiteker, 1996; Laue et al,. 1994; Ram-

minger et al., 2000; Rossi et al., 1993; Shimizu et al., 
1991; Fadel, 1992), chromatography separation (Blanco 
et al., 1998; Davies, 1997; Boisvert et al., 1997) and 
preferential crystallization (Eikeren et al., 1997; Mani-
maran and Potter, 1992) were reported for the produc-
tion of S-enantiomer of ketoprofen. However, the major 
limitation of S-ketoprofen production is that the maxi-
mum yield is limited to 50 % of the desired enantiomer 
based on the racemic starting substrate, which consists 
of equimolar of R-enantiomer and S-enantiomer. The 
use of enantiomeric technology is only in the separation 
of the 50 % of the desired S-enantiomer, while the other 
50 % of R-enantiomer remained as byproduct. The ef-
fort of recovering the 50 % of the byproduct is impor-
tant in order to achieve the maximum yield of more than 
50 %. 

To avoid the problems above, extraction with an op-
tically active extractant is a very attractive option 
(Vladimir et al., 1989, Jérôme et al., 2000). Though the 
selectivity of a single extraction is small, extractions 
with many stages can be well established. The capacity 
of extraction is often much greater than that of chroma-
tography etc, extraction can easily be operated continu-
ously. 

Diester derivatives of tartaric acid are well known as 
effective chiral selectors. Because these derivatives are 
symmetric in C2 axis and two kinds of functional 
groups, hydroxyl and carbonyl, attached to asymmetric 
carbons in these derivatives are stereochemically 
equivalent to those groups attached to other carbons; 
these structural features are favorable for them to be 
chiral selectors (Heldin et al., 1991). Ketoprofen has a 
carboxylic acid group at the chiral center that could par-
ticipate in additional interactions with the hydroxyl and 
carbonyl groups of the enantiopure di-tartarates. 

In this paper, the distribution behavior of ketoprofen 
enantiomers was examined in the aqueous and organic 
solvent of a two-phase systems containing R, R-di-
tartarates or S, S-di-tartarates. The effects of different 
alkyl chain of R, R-di-tartarates, concentration of chiral 
selector, organic solvent and content of methanol on 
enantioselectivity (α) and partition coefficient (k) were 
investigated to find favourable experimental conditions 
for resolution. As far as we know, there is no report on 
the enantioselective extraction of ketoprofen enanti-
omers using R, R-di-tartarates or S, S-di-tartarates as 
chiral selector.  


