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ABSTRACT 

Racemic mixtures of eight non steroidal anti-inflammatory agents (derivatives of arylpropionic acids) were separated as l-naph- 
thalenemethylamides by HPLC on a chiral stationary phase containing the N,N’-3,5-dinitrobenzoyl derivative of (1 R,2R)-diaminocy- 
clohexane as chiral selector. Ibuprofen N,N-diethylamide, n-hexylamide and benzylamide and naproxen n-hexylamide and benzylamide 
were also resolved with chromatographic separation factors comparable to those obtained for the corresponding 1 -naphthalenemethy- 
lamides; however, the latter derivatives showed significantly greater capacity factors (k’). The a: values ranged from 1.10 to 1.83 and the 
k’ values from 1.88 to 18.40 on a 250 x 4.0 mm I.D. stainless-steel column using n-hexane-2-propanol as the mobile phase. 

INTRODUCTION 

Analytical and preparative chromatographic 
methods for the separation of enantiomeric drugs 
are of great importance in the development of new 
therapeutic principles. The use of chromatographic 
systems (mainly HPLC and TLC) for monitoring 
enantiomeric purity has grown considerably in re- 
cent years [l-3]; in fact, the enantiomers of drugs 
may differ not only in their pharmacological prop- 
erties but also in their side effects [4]. 

The optical resolution of a racemate may be 
achieved by reaction of the enantiomers with an 
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enantiomerically pure reagent; the mixture of dia- 
stereoisomers is then separated on traditional col- 
umns, The formation of diastereoisomeric deriva- 
tives can introduce undetected errors arising from 
optically impure reagents, racemization of the re- 
agents during the derivatization or different rates of 
formation of the diastereoisomers. These draw- 
backs can be avoided by means of direct liquid 
chromatographic separation of enantiomers after 
the formation of diastereoisomeric derivatives with 
a chiral selector in the mobile phase or by the use of 
chiral stationary phases (CSPs). 

Arylpropionic acids are an important class of 
non-steroidal anti-inflammatory agents widely used 
for the relief of acute and chronic rheumatoid ar- 
thritis and osteoarthritis. Owing to a stereogenic 

0021-9673/93/$06.00 0 1993 Elsevier Science Publishers B.V. All rights reserved 











86 F. Casparrini el al. / J. Chromatogr. 633 (1993) 81-87 

chiral recognition occurs through a n--n interaction 
between the DNB groups of the CSP and the aryl 
(or heteroaryl) substituent of the analytes, together 
with dipole stacking and/or hydrogen bonding of 
amide dipoles; in the case of amides prepared from 
amines containing adequate n-basic groups (i.e., l- 
naphthalenemethylamine), the dominant 71-7~ inter- 
action is established between the dinitrobenzoyl 
group of the stationary phase and the aryl group 
derived from the amine. 

These two mechanisms can be operated simulta- 
neously for compounds containing two aryl groups 
of comparable rc-basicity (compounds 3,13 and 14); 
the high retentions observed for these analytes, es- 
pecially 13 and 14, can be accounted for the as- 
sumption of multiple interaction sites and modes 
with the stationary phase. 

The broad selectivity of the (R,R)-DACH-DNB 
towards different derivatives of the same acid can 
be exploited to design “flexible” analytical methods 
capable of detecting a low concentration of a single 
enantiomer even in complex matrices. For example, 
the resolution of ibuprofen can be carried out after 
its conversion into a secondary amide using either 
amines containing an aromatic group or aliphatic 
amines: in the first instance, the two enantiomers 
corresponding to the ibuprofen derivatives are well 
separated from the impurities arising from the de- 
rivatization step, allowing the sample to be injected 
directly without any work-up. Moreover, the sensi- 
tivity of the chromatographic method is greatly en- 
hanced by the additional UV-absorbing group in- 
troduced in the analyte structure. On the other 
hand, the use of aliphatic amines as derivatizing 
agents results in the formation of secondary amides 
that are still well resolved on the CSP but show 
lower capacity factors, which lead to reduced analy- 
sis times. 

The precision and accuracy of the stereoselective 
chromatographic methods based on DACH-DNB 
CSP can also be improved by switching from one 
enantiomeric form of the chiral selector to the other 
[both the (R,R) and the ($5’) versions of the CSP, as 
well as the racemic version, have been prepared and 
evaluated] [25]. This technique is successfully em- 
ployed when a low level of a single enantiomer has 
to be determined in the presence of a large excess of 
the other; by choosing the appropriate chirality of 
the CSP, the trace isomer can be positioned in the 
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Fig. 4. Optical purity determination on two columns of opposite 
chirality; (a) (R,R)-DACH-DNB column; (b) (S,S)-DACH- 
DNB column. Sample: (S)-flunoxaprofen as 1 -naphthalenemeth- 
ylamide. UV detection at 293 nm; other conditions as in Table II. 

chromatogram before the major constituent, thus 
allowing more precise and accurate quantification. 

An example is shown in Fig. 4: six replicate in- 
jections of (S)-flunoxaprofen-l-naphthalenemeth- 
ylamide containing a small amount of the (R)-iso- 
mer gave a mean value for the trace enantiomer of 
2.64 f 0.03% using the (S,S) column (minor 
enantiomer eluting first) and 2.68 f 0.08% using 
the (R,R) column. 
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