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ION-PAIR CHROMATOGRAPHY OF NITROGEN-
BRIDGED COMPOUNDS ON SILICA GEL

A. Shalaby, Zs. Budvari-Barany, and Gy. Szasz

Institute of Pharmaceutical Chemistry
Semmelweis Medical University
Budapest, Hungary

ABSTRACT

New adsorption operations of high-performance ion-
-pair chromatography have been investigated, using certain
types of pharmacologically active nitrogen-bridged compounds.
Various chromatographic data are reported. The effect of the
counter ilon concentration has been studied. Numerous examples
of separations are presented.

INTRODUCTION

Reversed~phage ion-pair chromatography is a techniques
often applied in HPLC. A recently developed HPLC method is
normal-phase ion-pair chromatography /1,2/.

In the present work a new type of dynamic ion-complex

system, and ion-pairing system has been developed. In this
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system silica gel is used as gtationary phase, together with
a mixture of chloroform-methanol containing different
concentrations of camphor sulphonic acid (CSA). The results
show that, depending on the CSA counter ion concentration,

ion-pairing or molecular complexing takes place.

EXPERIMENTAL

Materials

A1l the model substances were gynthetized in our
laboratory (see Tables 1-4) /3,4/. Their identification
and quality control were performed via melting point
determination and chromatography.

All chemicals and solvents were of analytical grade

(Merck), and were used without further purification.

Chromatography

The HPLC apparatus was a LIQUOCHROM Model 2010
(Labor Mim, Budapest, Hungary). A variable-wavelength
detector was used, and the column effluent was monitored
at different wavelengths between 270 and 330 nm. The
Zorbax SIL column measured 250 x 4,6 mm and was prepacked
with material with a particle size of 5/um (DuPont).
ZO/ul of sample solution (0.l mg/ml in methanol) was
injected. Mobile phase: chloroform-methanol 95:5, with
and without different concentration of CSA. The flow

rate was 0.7 ml/min. All experiments were run at 25 °c.
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Table .2
STRUCTURE OF MODEL SUBSTANCES

AR
A8
LN~ R,

Number of coinpd. Cy (3 Cq Cg
21 H *H st q
22 CH, H H it
23 H GH3 H H
24 H H C}H3 H

.25 CH, CHy H H
26 CH, H CHy H
27 CH3 H H CH3
28 q CHy CHy i
29 CH3 02H5 CH3 I
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Table.3
Structure of model substances

Number of
compound

30. bol 1
31. n =2
ol 3

. N
32. = 7
33. n=4 N
31l.a Cg lle \\\//N
31l.D C7 Lle

31l.c C8 lle
31.d 09 Me

34, n=1

35, ns=2

36. n=3 N
37.  n = /Y
34.8  Cg Ne M ‘
35.a g Ne \/N

35.p 07 e O
35.¢ 08 Me

35.4  Cg Me

38, n=1 /N
39, n=2 Py l
40. n=3

41. n = 4 \/N

(continued)
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Table 3 (continued)

Number of
compound
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Table.4
Structure of model substances

-

N

2)

L 3NN

[

0

number of compd. G, N3

54 H H
55 CH3 H
56 H Ciig
57. Ciiq CHy
53 Ciig Cyiig
59 Gl CqHy
60 CH3 C4H9
61. C,oHs CH.
62. C2H5 021'5
63 C,Hg C4H,
64. C2H5 C4H9
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RESULTS AND DISCUSSION

Table 5 shows that the k’ values are very small
for all the tested compounds in the absence of CSA.

Figure 1 reveals a maximum as a function of the
amount of CSA. We guggest that molecular complexation
between CSA and the tested compounds is regponsible for
the increase in the retention time; and lon-pairing process
is than respongible for the decrease in the retention time.
This may be explained in that in the presences of a small
amount of CSA the molecular complex A will form; when
the amount of CSA is increased, form B, involving the
formation of an ion-pair, can also exist. Consequently,

the k? valuesg will decrease.

/’N ~ ©
o ) .w-sopm N\).&‘S%
R

A B

—— p—

Table 6 shows the Rs values for some pairs of compounds
before and after addition of CSA. Table 5 lists the N and H
values calculated with and without application of the

counter-ion; these prove that the use of CSA increases
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FIGURE 1. Relationship between k' Values and Concentration of CSA.
A - Two Ring System B -~ Three Ring System
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FIGURE 2.

SHALABY, BUDVARI-BARANY, AND SZASZ
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Separation of Some Pairs of Compounds by Ion-Pair
Chromatography on Silicagel.

Stationary Phase: Zorbax sil., 5 um
Mobile Phase: Chloroform-Methanol 95:5 + 0,001 M C.S.A.
Flow Rate: 0,7 ml/min
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the efficiency of the column and also the selectivity
(ot). Some chromatograms of structurally closely related

compounds are shown in Fig.Z2.
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