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ION-PA1 R CHROMATOGRAPHY OF NITROGEN- 
BRIDGED COMPOUNDS ON SILICA GEL 

A. Shalaby, Zs. Budviri-Biriny, and Gy. Szisz 
Institute of Pharmaceutical Chemistry 

Sem m elweis Medical University 
Budapest, Hungary 

ABSTKACT 

New adso rp t ion  o p e r a t i o n s  of high-performance ion-  
- p a i r  chromatography have been i n v e s t i g a t e d ,  u s i n g  c e r t a i n  
types  of pharmacological ly  a c t i v e  n i t rogen-br idged  compounds. 
Various chromatographic da t a  a r e  r epor t ed .  The e f f e c t  o f  t h e  
coun te r  i on  concen t r a t ion  has  been s tud ied .  Numerous examples 
of s e p a r a t i o n s  a r e  presented .  

INTRODUCTION 

Reversed-phase ion -pa i r  chromatography i s  a techniques  

o f t e n  a p p l i e d  i n  KPLC. A r e c e n t l y  developed HPLC method i s  

normal-phase ion -pa i r  chromatography /1,2/. 

I n  the  p r e s e n t  work a new type of dynamic ion-complex 

system, and ion -pa i r ing  system h a s  been developed. I n  t h i s  

Presented  i n  Eas te rn  A n a l y t i c a l  Symposium 1984 N e w  York, 
U.S.A. 
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1094 SHALABY, BUDVARI-BARANY, AND SZASZ 

system s i l i c a  g e l  i s  used a s  s t a t i o n a r y  phase,  t oge the r  wi th  

a mixture o f  chloroform-methanol con ta in ing  d i f f e r e n t  

concen t r a t ions  of camphor sulphonic  a c i d  (CSA). The r e s u l t s  

show t h a t ,  depending on the  CSA counter  i o n  concen t r a t ion ,  

ion-pa i r ing  o r  molecular  complexing t akes  p l ace .  

EXPERIMENTAL 

Mate r i a l s  

A l l  the  model subs tances  were syn the t i zed  i n  our 

l abora to ry  ( see  Tables  1-4)  /3 ,4 / .  Thei r  i d e n t i f i c a t i o n  

and qua l i ty  c o n t r o l  were performed v i a  mel t ing  po in t  

de te rmina t ion  and chromatography. 

A l l  chemicals and s o l v e n t s  were of a n a l y t i c a l  grade 

(Merck), and were used without  f u r t h e r  p u r t f i c a t i o n .  

Chromatography 

The HPLC appa ra tus  w a s  a LIQUOCHROM Model 2010 

(Labor M i m ,  Budapest, Hungary). A var iable-wavelength 

d e t e c t o r  was used,  and the  column e f f l u e n t  w a s  monitored 

a t  d i f f e r e n t  wavelengths between 270 and 330 nm. The 

Zorbax SIL column measured 250 x 4 , 6  mm and was prepacked 

wi th  m a t e r i a l  wi th  a p a r t i c l e  s i z e  of 5 urn (DuPont). 

20,ul o f  sample s o l u t i o n  (0.1 mg/rnl i n  methanol) was 

i n j e c t e d .  Mobile phase: chloroform-methanol 95: 5 ,  wi th  

and without  d i f f e r e n t  concen t r a t ion  o f  CSA. The flow 

r a t e  w a s  0.7 ml/min. A l l  experiments  were run a t  25 C.  
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Table .L 
STRUCTURE OF MODEL SUBSTANCES 

‘2 ‘3 ‘6 Number of ;oii?;d. [ 9  

-_ 
2 1  H ‘ H  II ,1 

22 

23 

24 

25 

26 

CH3 

H 

H 

CH3 

CI13 

H H H 

fI H CH3 

H CH3 

CH3 

H CH3 

H 

27 CH3 H H CH3 

28 

29 

3 CE13 CH3 

CH3 i H 5  CR3 
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NITROGEN-BRIDGED COMPOUNDS ON SILICA GEL 1097 

Table ,3 
Structure of model substances 

Number of 
compound 

30. L = 1 
31. II = 2 

33. n = 4 
32. ii = 3 

31.a C G  !fie 

31.b C, Lie 
31.c C g  i.:e 
31.d C, Me 

I 

J 

35.d Cg Me 

(continued) 
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1098 SHALABY, BUDVARI-BARANY, AND SZASZ 

Table 3 (continued) 

Number of 
compound 

42 
43 
44. 
45. 

4 6 . 
47. 
4a . 
43. 
46.a  
46  .-a 

46.c 
4G.d 
47 .G 

47 .b 

47.c 
47.d 

50. 
51. 
52. 
53. 
5 0 . r- 
50.b 
52 .a 

n = l  
n = 2  
n - ; 3  
n = 4  

C7 Ide 
cg riie 
C9 Me 

n = l  
n = 2  
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Table. 4 
Sfructur2 of modd substznces 

0 

N ?  

54. K 5 

CIS? H 55. 

56. H 

nunkr of coriyd. c2 J 

> 
CII- 

3 
C I L  

J 

c 7- 2 - 3  

57 Ciig 

5u. CII, 

3 
59 0 c 1-1 

> 
C3F7 

60. CIi3 C4Y5 

C*H5 C5- 

63 '2'5 C3H7 

64 C*H5 c4F19 

2 
61. 

62. c 1:- 2- 7 
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1100 SHALABY, BUDVARI-BARANY, AND SZASZ 

RESULTS AND D I S C U S S I O N  

Table 5 shows t h a t  the  k’ va lues  a r e  very small 

f o r  a l l  t he  t e s t e d  compounds i n  the  absence of CSA. 

Figure 1 r e v e a l s  a maximum a s  a func t ion  of the  

amount of CSA.  We suggest  t h a t  molecular  complexation 

between CSA and the  t e s t e d  compounds i s  re spons ib l e  f o r  

t he  inc rease  i n  the  r e t e n t i o n  time; and ion -pa i r ing  process  

i s  than r e spons ib l e  f o r  the  decrease  i n  the  r e t e n t i o n  time. 

This  may be expla ined  in t h a t  i n  the  presences  of a small 

amount of CSA t h e  molecular  complex w i l l  form; when 

t h e  amount o f  C S A  i s  inc reased ,  form I3, i nvo lv ing  the  

formation o f  an ion -pa i r ,  can a l s o  e x i s t .  Consequently, 

the  k’ va lues  w i l l  decrease.  

- A 4 0 

Table 6 shows the  Hs va lues  for some p a i r s  o f  compounds 

before  and a f t e r  a d d i t i o n  of CSA. Table 5 l i s t s  the  N and H 

va lues  c a l c u l a t e d  wi th  and wi thout  a p p l i c a t i o n  o f  t he  

counter- ion;  these  prove t h a t  t he  use  o f  CSA i n c r e a s e s  
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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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1106 SHALABY, BUDVARI-BARANY, AND SZASZ 

FIGURE 2 .  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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NITROGEN-BRIDGED COMPOUNDS ON SILICA GEL 1107 

the e f f i c i e n c y  o f  the column and  a l s o  the s e l e c t i v i t y  

( d ) .  Some chromatograms o f  s t r u c t u r a l l y  c l o s e l y  r e l a t e d  

compounds a re  shown i n  F ig .2 .  
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