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HPLC INVESTIGATION OF A SET OF
LOCAL ANESTHETIC AMINOETHER DERIVATIVES

GY. SZASZ1, H. OELSCHLAGERZ,

ZS. BUDVARI-BARANYL, AND K. TAKACS-NOVAK!
1 Institute of Pharmaceutical Chemistry
Semmelweis University of Medicine
Budapest, Hungary
2Institute of Pharmaceutical Chemistry
Johann Wolfgang Goethe University
Frankfurt am Main, Germany

ABSTRACT

A series of amino-alkylaryl-ether and thioether deriv-
atives with local anesthetic activity was investigated in an
IP-RP HPLC system. Good correlation was found between the
retention (log k') and octanol-water partition coefficient
(log P). The values of the correlation coefficients gradu-
ally increased with the increasing concentration of the ion-
pairing agent, sodium dodecyl sulfate (NaDS). This experience
is interpreted by the similar interactions in the partition
and chromatographic systems. The Alog k' and Jfvalues gener-
ated from the log k' and log P values of the compounds hav-
ing basic nucleus, showed also a good correlation.

INTRODUCTION

HPLC investigation of local anesthetic aminoethers and
amino-thioethers have been synthetized by Oelschldger and

coworkersl is reported in this work. One of the compounds
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synthetized earlier the N-jy’-(4-phenoxy-methyl-phenyl)-
-propyl-morpholine, Fomocaine is commercially available.X

The topical local anesthetic efficacy and metabolism
of the compounds was previously describedl.

It is known, that octanol-water partition coefficient
(log P) representing the lipophilicity is a parameter out-
standingly characteristic for local anesthetics. The log P
and pK values of the investigated compounds was already

reportedz.

This paper deals with the drug-design-related HPLC be-
haviour of the compounds.

Materials

The model substances (see in Table 1) have been synt-
hetized via different routes which were developed by Oel-
schldger and coworkersl. The quality of model substances
was characterized by chromatography and melting point deter-
mination.

Methanol (analytical grade) was obtained from Reanal,
Budapest.

Dodecyl sulfate sodium (NaDS) 98%, Aldrich.

Citrate buffer, pH = 2.7. Preparation: to 40-30 ml of
citrate solution (21.008 g of citric acid monohydrate dis-
solved in water and after mixing with 2.00 ml of 1 M sodium
hydroxyde diluted with water to 1 L.) was added 59.70 ml of
0.1 M hydrochloric acid.

Chromatography

The HPLC apparatus was comprised of an ISCO pump Model
2350 (USA) and an ISCO V 4R variable wavelength detector.
The column effluent was monitored at 275 nm. The chromatogr-

xA(;cepted by Deutscher Arzneimittel-Codex and enlisted
there since 1979.
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aphic system included as stationary phase LiChrosorb
(5--RP-18) C18 with particle size of 5 um (BST, Budapest)
packed in a stainless steel column (250 x 4.6 mm i.d.). As
mobile phase methanol-aqueous citrate buffer (pH = 3) 80:20
mixture containing different concentration of NaDS was used.
Flow rate 0.8 ml/min. The chromatographic system was connect-
ed to an integrator HP 5396 Series II.

All measurements of log k' were made in triplicate.

RESULTS AND DISCUSSION

The log k' values of the compounds for a study of
relationships between the structure and chromatographic
behaviour, as well as the chromatographic retention vs.
partition coefficient were determined in systems contain-
ing ion-pairing agent (NaDS) in concentration up to 0.05 M,

Ion-pair formation

Log k' and log P values of the stubstances are shown
in Table 1.

Since the pKa values of the compounds fall between
8-92 they were completely protonated at the pH values of
HPL.C investigation, as well as in the partition systems
(pH = 3 and pH = 4),

The log k' values increase gradually with the increase
of NaDS concentration in the eluent (see Table 1 and Fig. 1)
is characteristic for the ion-pairing machanism in reversed
phase systems.

Correlations

The results of correlation log k' vs. log P are sum-
marized in Table 2.

The correlation is quite good for the hydroxy-piper-
idino-alkyl-aryl ethers as well as for the amino-thio-
-ethers with different basic nucleus. The points of the
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logk

50 NaDS mM

Fig. 1

Relationship between retention and NaDS concentration.
Chromatographic system: Cla/MeOH - citrate buffer (pH = 3)
80:20 + 0.005 - 0.05 M NaDS

compounds of the two structural types do not fit to a com-
mon regression line, a consequence of the selective lipo-
philicity increase caused by the replacement of etheric
oxygen by sulfur (c.f. the values of the slopes in Table
2). The increments of lipophilicity calculated from the
log P values from the aminoethers and thioethers are much
higher than the increments calculated from the correspond-
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Fig. 2

Alogk

Relaticnship between Alog k' and T values. Chromatograp-
hic system: ClB/MeoH - citrate buffer (pH = 3) 80:20 +

+ D.04 M NaDS

ing log k' values:

109 Peompd.No 19 100 Poompd.No 17 = 0-261
L} _ 1 -

108 Kcompd.No 19 108 Keompd.No 17 0.098

log k/ - log k! = 0.113

compd.No 18 compd.No 2

Worthy of note is the observation that the correlation

coefficients increase with an increase of NaD$S concentration

of the eluents. This parallelism may indicate similar inter-

actions in the partition and chromatographic systems (ion-

-pair formation between the solute and phosphate or dodecyl



09: 13 25 January 2011

Downl oaded At:

2352 SZASZ ET AL.

sulfate ions resply). While, in the case of aminoethers, the

points of the correlation coefficients follow the shape of a

saturation curve, the corresponding values for the aminothio-
ethers form a maximum curve.

Also, a very good correlation between the Alog k' and
ﬁ'values can be observed.

‘.J
I = a.Alog k' + b 'I:logP - log P

R-X R-H
Alog k': log kp_y - log kp_y

= 3.91 . Alog k + 0.059
r = 0.986
n =15

chromatographic system: ClB/MeOH - citrate buffer (pH = 3)
BD:20 + 0.04 M NaDS

Quite a good correlation was found when log k's with
the true partition coefficients of compounds (log Pt) con-
taining 4-oxy-piperidine as basic nucleus (compds. No 1-17)
were related:

- pK,_ - pH
log Rt = log Papp + log (1 + 10" "a )
log Rt s 4.566 . log k' + 3.236

r = 0.912
n = 16 (compds. 2-17)

chromatographic system: ClB/MeOH - citrate buffer

(pH = 3) 80:20
log Rt = 2,809 . log k' + 3.568
r = 0.959
n = 16 (compds. 2-17)

chromatographic system: ClB/MeOH - citrate buffer
(pH = 3) 80:20 + 0.01 M
NaDS
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Subsequently, in a series of structurally analogous
compounds the HPLC method may be applied for the predic-
tion of true partition coefficients.

In the case of compounds containing basic nuclei
other than 4-oxypiperidine the correlation between reten-
tion and true partition coefficient was not significant as
a consequence of the great variance in basic nuclei.
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