This article was downloaded by:

On: 24 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1l \L OF
LIQUID

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Reversed-Phase Ion-Pair Chromatography of Nitrogen-Bridged

Compounds
A. Shalaby?; Zs. Budvari-Barany®; Gy. Szasz*
| @ Institute of Pharmaceutical Chemistry Semmelweis Medical University, Budapest, Hungary

Supsoiical Fluid T
R ana Tach:
Fi o Fract
Proparstsa & Anaktical Sap

Exfitess by
dack Cazes, Ph.D.

I @T_..?l.!lf.rl:....\‘

To cite this Article Shalaby, A. , Budvari-Barany, Zs. and Szasz, Gy.(1985) 'Reversed-Phase Ion-Pair Chromatography of
Nitrogen-Bridged Compounds', Journal of Liquid Chromatography & Related Technologies, 8: 6, 1071 — 1091

To link to this Article: DOI: 10.1080/01483918508067129
URL: http://dx.doi.org/10.1080/01483918508067129

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. conftermns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918508067129
http://www.informaworld.com/terms-and-conditions-of-access.pdf

16: 38 24 January 2011

Downl oaded At:

JOURNAL OF LIQUID CHROMATOGRAPHY, 8(6), 1071-1091 (1985)

REVERSED-PHASE ION-PAIR CHROMATO-
GRAPHY OF NITROGEN-BRIDGED
COMPOUNDS

A. Shalaby, Zs. Budvari-Barany, Gy. Szasz
Institute of Pharmaceutical Chemistry
Semmelweis Medical University
Budapest, Hungary

ABSTRACT

The retention times and resolution factors of
certain types of pharmacologically active nitrogen-
-bridged compounds have been investigated using reversed-
-phase operations of high-performance ion-pair chromatog-
raphy. Factors studied included the effect of the pH
of the mobile phase, the influence of the nature and
concentrations of the mobile phase components, and the
effects of various counter ions. Numerous examples of
separations are presented.

INTRODUCTION

Reversed-phase ion-pair chromatography (RPIPC)
is based on a liquid-liquid partition technique usually

called ion-pair chromatography or ion-pair partition;

® presented in Eastern Analytical Symposium 1984 New York,
U.S.A.
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its use in clessical ILC and liquid-liquid extraction is
congiderably older. Ion-pair chromatography was rapidly
accepted as a new HPLC method due to its unique advantages
wide-ranging applicability, high selectivity, etc. Although
ion~-pair chromatography can be carried out in either -normal
or reverged phase, RPIPC is the more popular.

In this work the increase in selectivity for N-bridged
compounds in the presence of an ion-pair forming agent
will be shown. Ag a result of ion-pair formation, sgome

pairs of very closely related compounds can be separated.

EXPERIMENTAL

Materials

A1l the model substances were synthetized in our
laboratory /1,2/. Their identification and quality control
were performed via melting point determination and
chromatogrephy.

A1l chemicals and solvent were of analytical

grade (Merck), and were used without further purification.

Chromatography

The HPLC apparatus was a LIQUOCHROM Model 2010
(Lebor Mim, Budapest, Hungary). A variable wavelength
detector was used, and the column effluent was monitored

between 270 and 330 nm. The reversed-phase (Ultrasphere IP)

Cig column measured 250 x 4.6 mm, and was prepacked with

material with a particle size of S/um (Beckman). 20/u1 of
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sample golution (0.1 mg/ml in methanol) was injected.
Eluents of roughly equal elution strengths (methanol-water

70:30, acetonitrile-water 50:50 and terahydrofuran-water

40:60) were applied, with and without different concentrations

of camphor sulphonic acid (CSA) and sodium lauryl sulphate
(Wals). The flow rate was 0.7 ml/min. All experiments were

mun at 25 °c.

RESULTS AND DISCUSSION

For about 40 compounds for structures, see Tables
1-4, two types of ion-pair forming agent (CSA and NalLS)
were used at fix pH; different concentrations of each
of the counter ions were applied. Figures 1 and 2 show
that the optimum concentration was 0.005 M for both
ion~-peir forming agents. This optimum concentration was
applied at different pH?s. As expected, the ion-pairing
was higher at low pH. Pigures 3 and 4 show that (in the
range pH 3-7) pH 3 is most suitable for the ion-pairing
process asg concerng the magnitude of the Rs values and
the selectivity Table 5 lists the capacity factors (k™ ),
plate numbers (N) and column efficiencies (H) of the
tested compounds, with and without the use of the counter
ion, under the same conditions. The results (N and H)
prove that NalS is more suitable than CSA for these tesgted
compounds. The same conclusion may be drawn following
calculation of resoclution factors (Rs) and selectivities

(=) for some pairs of the tested compounds, with methanol



SHALABY, BUDVARI-BARANY, AND SZASZ

1074

H H €mp H H H G
H H H mmo H H 4
H H H H mmo H ¢
H H H H H mmo I
H H H H H H T
65 % Ly % &y 4 ‘pdwod jo Jaquny
0o &
% NI "
¢ 9 1 Vg
WY
4

JINVLSENS T3A0W 40 3JANLINYLS
} a1qe|

1102 Alenuer $Z 8€:9T @IV Papeo |uwog



16: 38 24 January 2011

Downl oaded At:

NITROGEN-BRIDGED COMPOUNDS 1075

2 )
momonmm o mom mom o
&} &)

1
H
H
H
)2

ja=Je = e = R oot a o Jie i« = SN o n Ji} « o S o o o » B e - BN« - BN o1

N AN SN N N N aulyv
oD om oI oo oelies) =
) oomoooo [SENSIN S

AT [N TN T A e W s
= o e o] oo o]
(SRR SN &) oom &} N

W~ o on O~
—

12
13
14
15
16
17
18
19
20



16: 38 24 January 2011

Downl oaded At:

1076

STRUCTURE OF MODEL SUBSTANCES

INF SR
3G
N,

SHALABY, BUDVARI-BARANY, AND SZASZ

Table.2

Numger of compd. G, G5 S g
21 H H H =
' a H I3
22 CH,
; 1
23 Hq CH3
24 i q GII3 !
25 = cl q
3 3
26 CH, Gt CH,
27 CHq 1 q Gl
28 H CH CTl,
. a
29 b:IB C2" CH3
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Table .3
Structure of model substances
Number of
compound
30. n =
3

1. n

32. o= /N
33. n=4 N

3la Cp le \/N\
31.D c7 lie

34, n=1

350 n = 2

36. no=3 N

3. no=4 /Y

34.a C, lie N I
6

35.a O lle \/N

Bz-b 07 PwEe 0

35.c 08 e

5.4 Cq le

38. no=1 N

3¢ n=2 Z

0. n =3

41. n =4 \/N

(continued)
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Table 3 (continued)

Number of
compound

42.
43.
44.
45.

5 B B B

. n
47. n
48. n
49. n
46.a C
46.b C
46.¢c C
46.4 ¢C
47 .a C6
47.b 07
47.c C8
47.4 09

50.
51.
52,
53.
50.e&
50.b
h2.a

& W N

Me
Me
Me
Me
Me
Me
Me
Me
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Structure of model substances

Table . 4

N
e \a
.
Y L M
J
0
number of compd. G N3
54 H
55 Ciy
56. i} CE,
57. Cily CHy
58 Cllq C My
55 CH, Clly
60. CH, C4Hg
61 Cotly Cliy
62. Collg CoHs
63 CoH C 4ty
64. CoHg C Hg
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KyoA kK, B
3 3
2.
1.
0pot 0005 001 0,001 0005 onc CSA 001
ki C w ikt D
3 —_A_ 3
7 37
_:_,.‘_/..__ —_———— 36
2 o o— " 35
11 14
0001 0005 001 000t 005 conc. CSA 001
FIGURE 1. Relationship between k' and CSA Concentration (pH = 3)

A = Two Ring System with Saturated A Ring

B = Two Ring System with Unsaturated A Ring

C = Three Ring System with Saturated A Ring
D = Three Ring System with Unsaturated A Ring
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R A K B
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FIGURE 2. Relationship between k' and NaLS Concentration (pH = 6)

A = Two Ring System with Saturated A Ring

Two Ring System with Unsaturated A Ring

Three Ring System with Saturated A Ring

B
C
D = Three Ring System with Unsaturated A Ring
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FIGURE 3.
A

B
c
D

Relationship between k' and pH (wiht CSA)
Two Ring System with Saturated A Ring
Two Ring System with Unsaturated A Ring
Three Ring System wth Saturated A Ring
Three Ring System with Unsaturated A Ring
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FIGURE 4. Relationship between k' and pH (with Nal§)

A

B
c
D

Two Ring System with Saturated A Ring
Two Ring System with Unsaturated A Ring
Three Ring System with Saturated A Ring
Three Ring System with Unsaturated A Ring
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FIGURE 6. Separation of Some Pairs of Compounds by RPIPC

bt

Stationary Phase: (Ultrasphere 1 P) 5 um C18 Column
Mobile Phase: Methanol-Water 70:30 + 0,00r M NaLS
Flow Rate: 0,7 ml/min
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45

50a

—52 _51

19

20

52a

FIGURE 7. The Separation of the Mixture of Some N-Bridged Compounds by
Gradient Linear Elution Technique

Stationary Phase: Nucleosil 5 SA/nm

Mobile Phase: a-~ 0,1 Mol KHZPO4 in Methanol-Water 40:60

b- 0,01 Mol KH2P04 in Methanol-Water 40:60

Flow Rate: 1 ml/min
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45

S2.a EL L

‘C--—

FIGURE 8. Separation of the Mixture of Some N-Bridged Compounds by RPIPC

Stationary Phase: (Ultrasphere 1P), 5 um, C,; Column

18
Mobile Phase: THF-Water (40:60) + 0,005 M Na.L.S.

Flow Rate: 0,5 ml/min

as mobile phase at the same pH (Table 6). The resolution
factors (RS) for some pairs were larger when THF was
used (Fig. 5A), while for other pairs they were larger
for methanol (Fig. 5B), for each pair the lowest R, was
found with MeCN. Some chromatograms with methanol as
mobile phase are presented in Fig. 6.

Figures 7 and 8 demonstra*te that the efficiencies
of separation in gradient elution /3/ and in RPIPC are

very similar for a given mixture of compounds.
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