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THIN LAYER CHROMATDGRAPHIC SLPARATIOI\I OF SOPIE I N O R  iAIXtC 
IOIVS Of\J SULPHA IIIIUG IT4PXLQJATLD LAE:RS 

S.P . Sr ivas t  ava, Kamlesh and V.K. 'Xpt a 

ROO- - 247572, (U.F.) IPDIA 
DEPARTMENT OF Ci%PISTRY, UMVLRSITY OF ROORKEE 

Binary, t e rnary ,  uaternary and hexanary separat ions 
schemes f o r  Co(II) ,  Ni?II), Th(I I ) ,  Fe ( I I ) ,  U(V), V ( I V { ,  
Cu I1 A s  111),  Pb( I I ) ,  Cd(II) ,  FI (11) ,  Ag(I), %(I11 . 
.Se[IV]; Sn[IV), Ti(IV),  Mo(VI), Pdf I I )  and Ft(1V) have 
been worked out  by using sulphappanidine as an impregnant 
on s i l i c a  ge l  t h i n  l a y e r  and by using the  solvent  system 
Isopropanol, e thyl  ace ta te ,  ace t i c  acid,  water, DNF i n  
the  r a t i o s  (60:30:5:10:5) and (60:30:5:10:3). pH Metric 
s tud ie s  have been made t o  e s t ab l i sh  the  formation of com- 
p lex  between sulphaguanidine and t h e  d i f f e r e n t  rnetal i ons  
t o  decide t h e  nature of bonding and t o  determine t h e i r  
s t a b i l i t y  constants  in an attempt t o  c o r r e l a t e  it with 
chromatographic behaviour. 

I NTROI)UCTIO N 

Sul2ha drugs are  the N-substituted compounds of sul-  
phanilamide ( H2NC6H4XI2NH2) which a re  the  drugs of proved 
therapeut ic  importance. Sulpha drugs are  known t o  form 

1 complexes with d i f f e r e n t  metal ions.  Gulko and coworkers 
have reported the  complexation of  sulphaguanidine with 
palladium and s l so  s tudied  t h e  s t a b i l i t y  of t h e  palladium 
sulphaguanidine complex. Narang and nupta [ 21 synthesised 
and charac te r i sed  the Cu(I1) chlor ide complexes with d i -  
f f e r e n t  sulpha drugs namely - sulphanilamide, sulphawani-  
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146 SRIVASTAVA, KAMLESH, AND GUPTA 

d i n e ,  su lpha th iazole ,  sulphnmerazine anti sulphapyridirie , 
while Chaturvedi and coworkers [3]  reportec! t h e  sulphagu- 
aniciine complexes w i t h  f e w  mono and b i v a l e n t  metal  ions.  
Recently,  t h e  r ~ m a r k 2 b l e  TLC s e p a r a t i o n  of var ious  sulpha 
drugs was achieved i n  t h i s  l a b o r a t o r y  [4] by u s i n g  d i f f e -  
r e n t  metal s a l t s  a s  impregnants. Reference t o  l i t e r a t u r e  
shows [ 5 ]  t h a t  TLC s e p a r a t i o n  of d i f f e r e n t  inorganic  i o n s  
has  been attarnpted by marly workers bu t  l i t t l e  a t t e n t i o n  
has been pa id  t o  i m p r e p a t i o n  technique  f o r  t h e  s e p a r a t i o n  
of  iiiorFanic ions .  Since the  chrornatot:raphic behaviour 
has  b e m  shown [6-121 t o  be inf luenced  by t h e  ad(’ i t ion o f  
a complexing m a t e r i a l  ( > i t h e r  as an  impreghant o r  as a cons- 
t i t u e n t  of t h e  developer system, it was considered worth- 
while t o  try d i f f e r e n t  sulpha drugs a s  impregnants f o r  t h e  
TLC s e p a r a t i o n  of metal ions .  The d i f f e r e n t  sulpha drugs 
t r i e d  a s  impregnants were - sulphasomidine, sulphaguani- 
dine,  su lpha th iazole ,  sulphaphenazole,  sulphamethizole,  
sulphadimidine and sulphadiazine.  From these 0.5 1 s u l -  
phaguanidine impregnation showed t h e  b e s t  s e p a r a t i o n  po- 
t e n t i a l i t y .  For understanding t h e  r o l e  of impregnant, po- 
t e n t i o m e t r i c  s t u d i e s  were c a r r i e d  o u t  t o  determine t h e  
s tabi l . i . ty  c o n s t a n t s  o f  t h e  complexes formed between t h e  
impregnant and t h e  metal ions.  Results o f  t h e s e  s tudi ,es  
a r e  presented i n  t h i s  paper.  

EXPE FUMENTAL 

The TLC p l a t e s  ( t h i c k n e s s  0.5 mm) were prepared by 
spreading, by means of a S t a h l  type a p p l i c a t o r ,  a S l u r r y  
of 50 g of s i l i ca  gel (B.D.H.) and 0.50 g of sulphagua- 
n i d i n e  i n  100 ml of d i s t i l l e d  water-alcohol (70:30) mix- 
ture  and t h e  p l a t e s  were d r i e d  f o r  24 hours a t  6O+loC. 

The inorganic  i o n s  (0.1 2 W/V s o l u t i o n  i n  water )  were 
appl ied  t o  t h e  l a y e r s  u s i n g  g l a s s  c a p i l l a r y  and t h e  chro- 
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SEPARATION OF INORGANIC IONS 147 

matograms were e lu t ed  a t  a constant temperature ( 3 0 0 1 ~ ~ )  
with a mixture of Isopropanol-ethyl acetate-DMF-acetic 
ac id-mter  (60:30:5:5:10), solvent A a d  (60:30:3:5:10) 
solvent B. After development the  p l a t e s  were sprayed with 
the  su i t ab le  spraying reagent. A f r e s h l y  prepared solution 
of K4Fe(C1J)6 (1 W/V i n  2 2 HC1) was used a s  a v isua l iz -  
ing  reagent i n  case of Fe, U, V, Cu and Ti while f o r  oth- 
e r  metal ions a f r e sh ly  prepared so lu t ion  of yellow ammo- 
nium sulphide was used. 

FUBULTS AM) Z I S C I J S S I O N  

The hRf values o f  d i f f e ren t  metal ions on s i l i c a  ge l  
l a y e r s  and on l a y e r s  impregnated with 0.5 % 
dine i n  solvent systems-Isopropanol-ethyl acetate-DMF-ace- 
t i c  acid-water (60:30:5:5:10) solvent A and (60:30:3:5:10) 
solvent R ,  are  given under TABLE-1. A perusal  of t h e  da ta  
given i n  t h i s  t a b l e  shows t a l l i n g  t o  a g rea t e r  ex ten t  (de- 
noted by G i n  t ab le  1) f o r  metal i ons  on p l a i n  s i l i c a  ge l  
p l a t e ,  while a1 the  metal ions are well separated on 0.5% 
sulphaguanidine impregnated p l a t e s .  Hence, 0.5 2 sulfagu- 
nidine was considered t o  be a s u i t a b l e  impregnant f o r  t he  
separat ion of metal ions.  Based on hRf values and t h e  
ana ly t i ca l ,  biochemical and i n d u s t r i a l  importance o f  the 
metal ions separated on sulfaguanidine impregnated pla- 
t e ,  some binary,  ternary,  quaternary and hexanary sepa- 
r a t i o n s  of metal ions  have been achieved by using solve- 
n t  systems A aid B(tab1es 2-5). KO chan:;e i n  hRf values  
has been observed when mixtures of m e t a l  ions  were 
developed. 

sulfaguard- 

The p!l-metric mthod of Calvin and B j e m  (13,141 
was used t o  determine the  s t a b i l i t y  constants  of  metal- 
sulphaguanidine complexes. The values  of s t a b i l i t y  con- 
s t a n t s  thus obtained with metals Fe, V, Cu, Pb, Se, Sn, 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
5
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



148 SRIVASTAVA, M E S H ,  AND GUPTA 

T B L E  - 1 
hRf Values of Netal Ions on S i l i c a  G?l Layer 

Impregnated with 0 . 5 Sulf aguanidine 

Metal Ion P1 a i n  hRf Detection 

Co(I1) (chlor ide)  
sulphatc) 
n i t r a t e )  
sulphat e)  
pentaoxide) 
sulphate 
zulphat e 

(oxide ) 

chlor ide ) 
n i t r a t e )  
chlor ide)  
dioxide) 
chlor ide)  
chloride 
am-ionium 
chlor ide 
chlor ide)  

I 

51 2 51 
4c G 23 
13C 10 
27 ‘3 17 
R 5  81 
44 04 
75 65 
39 32 
52G 45 
64 57 
96 90 
74 c 60 
18 11 
45  41 
37 24 
40 2 1  
16 10 
84 a4 
74 74 

53 
40 
1 3  
24 
83 
23 
67 
34 
48 
60 
94 
72 
1 2  
47 
37 
32 
14  
80 
72 

5.0 
5.0 
1 .o 
2.5 
2.5 
4.0 
5.0 
5 .O 
2.5 
2 .o 
2.5 

T A B U  - 2 
Binary Separation o f  Netal  Ions 

Metal Ions separated Solvent system 
emloved 

FeI1ll Fe I1 
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SEPARATION OF INORGANIC IONS 1 4 9  

TABLE - 2 
Ternary Separation of  X e t d  Ions  

Metal ions  separated Solvent system 

Ag I11 - Cd I1 - H I1 B 

Sb(II1)  - Sn(1V - Se I V  A 

Pd(I1 - Pt(1V) - Th(I1 A 

employed 

A s [ I I I ]  - Pb[II{ - C f t I I ]  A 

Pb Cd[III I1 - - CuiI I i  Sn I V  HgIII j  T i  I V  B A 

TABLE - 4 
Quarternary Separation of Metal Ions  

TABLE - 5 

Hexanary Separation of Metal Ions  

h e t a l  ions separated Solvent System 
employed - -  

I n  t a b l e s  (2-5) solvents  A arrl B s tand  for : 

A - I soprop anol-ethyl ace ta te  -ac e t  bc acid-waker- 

B - I sopropanol-ethyl acetate-acet ic  acid-water- 
DMJ? (60:30:5:10:5) 

DMF (60:30:5:10:3) 
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150 SRIVASTAVA, KAMLESH, AND GUPTA 

TABLE - 6 
Formation Constants o f  Metal Complexes o f  Sulphaguanidine 

l o g  kl l o g  k2 l o g  AhFtf ion  

Fe(I1 

Mo( V I  

6.99 6.78 1.00 
8.75 - 1.60 
4.15 - 0.845 - 0,845 - 0.602 
2.750 
5.66 
5.27 - 1.1139 
4.50 0 -778 
5.42+ 4 . 8 f  0.00 
6.77 6.75 1 , O O  

0.143 
0 , 1828 
0.2036 
0.307 
0.106 
0 211 
0.1728 
0 .ooo 
0.1477 

@The value taken from t h e  work of Chaturvedi 

+The values taken from the  work o f  Gulko and 
and coworkers p53. 
coworkers c11. 

and Mo-sulphaguanidine complexes a r e  summarised i n  the 
Table 6. The value o f  s t a b i l i t y  constant  f o r  Cd-zulpha- 
quanidine complex has been taken from the  work of  
Chaturvedi and cc,workers [15] while t h a t  o f  Pd-sul?ha- 
,qanidine complex has been taken from the work of 
Gulko and coworkers (13. 

To f ind out the  re la t ionship ,  if any, between chro- 
matographic behaviour of d i f f e ren t  metal ions on sulpha- 
guanidine impregnated p l a t e  and the  s t a b i l i t y  constants  
of t h e i r  complexes, p l o t s  of  l o g  k versus  logAhRf(Fig.l) 
a d  of l og  k versus logmf (Fi.e.2) were drawn. The 

lo: qf are Also given i n  values  o f  log &Rf and 
Table 6. Although no simple correla1,ion could be 
obtained between M I f  and the  s t a b i l i t y  constant ,  it 

l o g  k 

0g 
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I - OV 

- 
- 

cu Fe 
Sn - 0 -  

QCd O P b  
0 Mo - 

r 8 Se - 
c 

1 1 1  I I r  I I  
Pd 
v 

1 

0.4 

0.3 

L 2 0.2 

2n 3 - 

0.1 

0.0. 

r 

- 
- 

0 Cd - 
- 

Pb Sn - 0 0  

- *Fe 

o v  
QMo cu 

0 Se - 
- 

' I 1  I .. I 1  1 
Pd I 

log Ah Rf 
log k Fig.2. Relationship between log k ond 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
5
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



152 SRIVASTAVA, KAMLESH, AND GUPTA 

can be seen t h a t ,  i n  general ,  &Rf increased with an 
increase i n  k sup;gesting thereby t h a t  complex forma- 
t i o n  between sulphaguanidine and t h e  metal did i n f lu -  
ence the  movement on the sulphaguanidine impregnated 
p l a t e  but it w a s  obviously not the  so l e  f a c t o r  iriflu- 
encing movement and hence the  absence of any c o r r e l a  
ion  between k and hRf. 
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