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TIiIN L A E R  CHROMAT03RAPHY OF !rlETAL IONS COMPLEXBD 'NITH N!ILS 

PART - V I .  

R.K. Upadhyay+. Usha 3 a j p a i  and A n n  K. B a j p a i  
Department  of Cheln is t ry ,  N.3.Z.C. C o l l e g e ,  Khurja-233131. 

T h i n  l a y e r  c h r o m a t o g r a p h i c  d e t e c t i o n ,  s e p a r a t i o n  and 

d e t a n i n a t i a n  of T i ( I V ) ,  U O z ( I I ) ,  A u ( I I 1 )  and H q ( I 1 )  complexes 

w i t h  '4 - and p - n a p h t h y l a n i l s  o f  m s t h y l e n e d i g l y o x a l  have 

been made on s i l i c a  g e l  l a y e r s .  No l o c a t i n g  a g e n t  was used a s  

t h e  complex s p o t s  were self e v i d e n t  i n  d a y  l i g h t .  

INTFUDUCTION 

I n  c o n t i n u a t i o n  t o  o u r  o r e v i o u s  on t h i n  l a y e r  

chromatography ( T L C )  of  m e t a l  i o n s  complexed w i t h  k p t o  a n i l s  

a s  l i q a n d s ,  p r e s e n t  c o m u n i c a t i o n  r e p o r t s  t h e  TLC d e t e c t i o n ,  

s e p a r a t i o n  and d e t e r m i n a t i o n  of T i (  I V )  , UOz( I1 1, Au( 111) and 

H q ( I 1 )  complexes u s i n g  .A- and A -  n a p h t h y l a n i l s  of mothylene-  

d i q l y o x a l  ( a b b r e v i a t e d  a s  A and B r e s p e c t i v e l y )  a s  l i g a n d s .  

~ ~~ 

P o s t a l  Address  : D r .  V.P. S i n q h  
S a r a i  N a s u r a l l a ,  Behind Thana Dehat  
KHURTA-203131.  
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EXPERIMENT4 

UPADHYAY. BATPAI. AND BATPAI 

PreDa and Deve loDmen t o f  P l a t e p  

S l a s s  p l a t e s  (18x3cm) were c o a t a d  w i t h  s i l i c a  g e l  ( f r z e  

from c h l o r i d e  and i r o n  i o n s )  mixed ' w i t h  s t a r c h  a s  b i n d e r  

(19:1, w/w) t o  p r e p a r e  l a y e r s  o f  0.10 cm t h i c k n e s s  'wi th  

home-bui l t  a p o a r a t u s '  and d r i 3 d  a t  

Comolsx s o l u t i o n s  p r i p a r e d  i n  a l c o h o l  were a p o l i e d  ,with 

f i n e  c a p i l l a r i e s .  Dry p l a t e s  were d e v s l o p e d  i n  r z c t a n g u l a r  

g l a s s  chambers w i t h  g r o u n d - i n - l i d s  by a s c e n d i n g  t a c h n i q u e .  

The time of  deve looment  g i v e n  i n  T a b l a  -2 i s  f o r  t h e  d i s t a n c .  

6-8 cms t r a v e l l e d  by t h e  s o l v e n t  f r o n t .  No l o c a t i n g  a g e n t  was 

u s e d : s p o t s  wer? s e l f  d i s c s r n i b l ?  i n  d a y  l i g h t .  

lW0C i n  an o v e h  

S v n t h e s i s  of  Lizands  and Comol~sxaq  

S y n t h e s i s  and c h a r a c t a r i z a t i o n  o f  bo th  t h o  l i g a n d s  ( A  2 3 )  

have been repor ted '  e a r l i e r .  

Ligand and m e t a l  c h l o r i d e  s o l u t i o n s  of  5 q u i n o l a r  c m c e n -  

t r a t i o n s  p r e p a r e d  i n  a c e t o n e  were n i x e d  i n  a o p r o o r i g t e  ( ~ t 3 '  l C ! l i 3 -  

m e t r i c )  p r o o o r t i o n s  t a k i n g  s l i g h t  exce ' j s  o f  l i q a n d ,  and r n i x t u r o  

s o l r i t i o n s  w e r e  c o n c e n t r a t s d  on w a t e r  b a r h  and l e f t  f o r  c r y s t a l l i -  

z a t i o n .  Dark p r o d u c t s  werz a i r  d r i e d  and f i n e l y  powderPd and 

washed w i t h  e t h e r  and c h l o r o f o r m  s u c c e s s i v e l y ,  s e v e r a l  t i n e s  t i l l  

un-reac ted  l i g a n d ,  if a n y ,  was c o m p l e t e l y  rsmoved. Complexes wero 

p u r i f i e d  by r e c r y s t a l l i z a t i o n  from m e t h v l c y a n i d e  or a c e t o n e  and 

d r i e d  o v e r  anhydrous c a l c i u m - c h l o r i d e  u n d e r  reduced  p r P s s u r a .  

l v s i s  an d P h v s i c a l  Measuremen t z  * 

Elementa l  a n a l y s i s  o f  t h e  complexes was p s r f o n n e d  by 

C.D.R.I., Lucknow. 

c o n d u c t o m e t r i c  t i t r a t i o n s  were made w i t h  T o s h n i w a l ' s  c o n d u c t i v i t y  

Molar  conductance  rneasursme'nts and 
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TLC OF kDlTAL IONS COMPLEXED UITE ANILS. V I  1917 

b r i d g e .  

Bausch 8 Lomb s p e c t r o p h o t o m e t e r .  

and t h e i r  complexes were r e c o r d e d  w i t h  P e r k i n  Elmer-621 s p e c t r o -  

p h o t o m e t e r  i n  Nujo%s m u l l i n g  a g e n t  u s i n g  CsF o p t i c s  i n  f requency  

r a n g e  2% cm-l t o  4000 cm-l. 

O p t i c a l  d e n s i t y  measurements  were made w i t h  ~ s p e c t r o n i c - 2 3 '  

I n f r a r e d  s p e c t r a  of t h e  l l g a n d s  

FESULTS AND DISCUSSION 

Conductometr ic  t i t r a t i o n s  and e l e m e n t a l  a n a l v s l s  of 

s o l i d  complexes r e v e a l e d  1: 1 ( m e t a l :  l i g a n d )  s t o i c h i o m e t r y  i n  

them. Each l i g a n d  a c t e d  a s  t e t r a d e n t a t e  l i g a n d  w i t h  two azo- 

m e t h i n e  and two c a r S o n y l  d o n o r  c e n t r e s .  T h i s  f a c t  is w e l l  

e x h i b i t e d  by t h e  c o n s i d e r a b l e  s h i f t  I n  azometh ine  and c a r b o n y l  

g r o u p s  i n f r a r e d  f r e q u e n c i e s  o f  t h e  l i g a n d s  on c o m p l e x a t i o n .  Molar  

c o n d u c t a n c e  ( A M )  v a l u e s  ( T a b l e  - 1) i n d i c a t e d  1:2 and 1:3 

e l e c t r o l y t i c  n a t u r e  o f  T i (  I V )  

r e s p e c t i v e l y  w i t h  each  l i g a n d .  M o l e c u l a r  f o r m u l a e  deduced from 

t h e s e  r e s u l t s  a r e  n o t e d  i n  T a b l e  - 1. 

U 0 2 (  111, H g ( I 1 )  and Au(  111) complexes 

A p e r u s a l  of  RF d a t a  r e v e a l s  t h a t  m i x t u r e s  o f  a l m o s t  t h r s  

complexes o f  l i g a n d  ' A '  w i t h  m e t a l  i o n s  T i ( I V ) ,  U 0 2 ( I I )  or 

A u ( I I I ) ,  Hg(I1)  c a n  be  r e s o l v e d  i n  s e v e r a l  s o l v e n t s  b u t  s e p a r a t i o n  

o f  t h e  t e r n a r y  m i x t u r e s  can  o n l y  be a c h i e v e d  I n  BuOH-Hexane-CHC13 

( l : 2 : L 1  v/v) m i x t u r e  s o l v e n t .  The RF o f  t h e  complexes wer+ 

found unchanged when t h e i r  m i x t u r e  was chromatoqraphed .  An 

i n c r e a s e  i n  % o f  a p a r t i c u l a r  complex w i t h  i n c r e a s i n q  number o f  

s u b s t i t u t e d  c h l o r i n e  atoms I n  t h e  hydrocarbon i n d i c a t e d  t h e  e f f e c t  

of s o l v e n t  p o l a r i t y  on RF; low Rf v a l u e s  c o u l d  be a c c o u n t e d  f o r  

by t h e  h i g h  p o l a r i t y  o f  t h e  s o l v e n t s .  

every complex f r o m  BuOH t o  MeOH s u p p o r t e d  t h e  c o n c l u s i o n  deduced 

e a r l i e r .  

o b s e r v e d  i n  benzene-butanol  and a c e t i c - a c i d - b u t a n o l  m i x t u r e s  a s  

The d e c r e a s e  i n  % o f  

I n  many i n s t a n c e s  a b n o r m a l l y  h i g h  or low + v a l u e s  w e m  
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1918 UPADHYAY, BAJPAI, AM) BAJPAI 

compared w i t h  e i t h e r  of  t h n  m i x t u r 2  s o l v e n t  components .  

a b n o n a l i t y  mav be a t t r i b u t e d ’  t o  t h s  a t e o t r o p i c  o r o p e r t i e s  o f  

t h e  s o l v e n t  m i x t u r o s .  

T h i s  

t i t a t i v e  F t t i m -  

Chromatogram components were s c r a p p e d  from t h s  p l a t a s ,  

e l u t e d  w i t h  o t h a n o l  and o p t i c a l  d e n s i t y  of  e a c h  e l u t e  was 

d e t e r m i n e d  a t  t h e  h max of  r e s p e c t i v e  complex. C o n c e n t r a t i o n s  

of chromatogram comoonents wsro deduced from s t a n d a r d  c a l i b r a t i o n  

c u r v e s  o b t a i n P d  u n d s r  s i m i l a r  c o n d i t i o n s ,  of  medium 

and t e m o e r a t u r e .  Q u a n t i t a t i v e  a n a l y s e s  of b o t h  t h e  t s r n a r y  

n i x t u r e s  of comnloxes were made. 
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