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T H I N  LAYER AND PAPER CHROMATGRAPHIC SEPARATICNS OF d-SLCCK 

CATICNS COVPLEXED WITH MILS’ 

R.K. Upadhyay*, Kamlesh Rathore  and A.K. Ba jpdi  
Chemis t ry  Department,  N.R.E.C. C o l l e g e ,  KhuFja-203131 INDIA.  

ABSTRACT 

D i v e r s e  b i n a r y ,  t e r n a r y  and q u a t e r n a r y  m i x t u r e s  of C r ( I I I ) ,  

h h ( I I ) ,  F e ( I I I ) ,  C o ( I I ) ,  N i ( I I ) ,  C U ( I I ) ,  Z n ( I I ) ,  C d ( I I ) ,  b19(II) 

and Au( 111) d-block c a t i o n s  complexed w i t h  p-dimethylamino- and 

p-d ie thylamino-  a n i l s  of t h iophenvq lyoxa l  have been s e p a r a t e d  by 

t h i n  l a y e r  and pape r  chromatographic  t echn iques .  But q u a n t i t a t i v e  

s e p a r a t i o n s  have been done by t h i n  l a y e r  Chromatography, 

of wide d i f f e r e n c e  i n  mig ra t ion  r a t e s  and h igh  compectedness  of 

complexes on g e l  layers. Chromatoqram f ragmen t s  v i s u a f i s e d  a s  such  

have been e s t i m a t e d  s p e c t r o p h o t o m e t r i c a l l y .  

On accoun t  

INTRODUCTICN 

0-1 accoun t  of r a p i d  and b e t t e r  s e p a r a b i l i t y  Of o r g a n i c  

compounds by pape r  and t h i n  l a y e r  chromatography t h e i r  m e t a l  

complexes a r e  chosen i n s t e a d  of meta1:iens a s  m i g r a t i n g  s p e c i e s .  

Lonq p e r s i s t i n g  dark  c o l o u r s  of orqanornetal  compounds l e a d i n g  t o  

t h e i r  s e l f  v i s u a l i s a t i o n  w i t h o u t  any l o c a t i n g  a g e n t  a l s o  j u s t i f y  

t h e i r  u s e  i n  chromatographic  ana lyses .  Chromatographic  a n a l y s e s  

* Author f o r  co r re spondence  
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2022 UPADWAY. RATHORE, AND BAJPAI 

of c a t i o n s  complexed w i t h  v a r i e t y  of o r g a n i c  l i g e n d ~ l - ~  i n c l u d i n g  

k e t o a n i l ~ ~ - ~  a r e  wel l  documentad. Thin l a y e r  and p a p e r  chromatogra- 

ph ic  s e p a r a t i o n s  of g roups  11, I11 and I V  t r a n s i t i o n a l  b a s i c  

r a d i c a l s  and t h e i r  mix tu res  w i t h  Au( I I1 )  complexed w i t h  k e t o a n i l s  

i n c l u d i n g  p-dimethylamino- and p- d i e thy lamino  mi l s  of thiophene-  

g l y b x a l  ( a b b r e v i a t e d  a s  DMATG and DEATG, r e s p e c t i v e l y )  unknown 

h i t h e r t o  have been d e s c r i b e d  i n  t h e  p r e s e n t  communication. Coloured 

complexes r e s o l v e d  by TLC have been e s t i m a t e d  s p e c t r o p h o t o m e t r i c a l l y .  

EXPERIMENTAL 

S y n t h e s i s  of K e t o a n i l s  and t h e i r  Complexes : 

Both k e t o a n i l s ,  DMATG and DEATG were p repa red  by condensing 

equ imol a r amounts of co r re spond ing  amin e w i t h  2 - t h i  oph en eg 1 yoxal  

i n  chloroform; s o l v e n t  was d r i v e n  o f f  a t  N 60°C under  reduced 

p r e s s u r e ,  Residue was washed wi th  sma l l  vohume of e t h e r  s e v e r a l  

times and 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 chloroform.  

Complexes were synthesized'' by mixing me ta l  c h l o r i d e s  and 

k e t o a n i l s  i n  s t o i c h i o m e t r i c  p r o p o r t i o n s  i n  acetone-water  o r  e t h a n o l  

medium. 

f o r  c r y s t a l l i z a t i o n .  

and d r i e d  ( -6OOC) were 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 

methylcyanide,  ch lo ro fo rm o r  dioxan.  

React ion m i x t u r e s  were r e f  luxed o r  c o n c e n t r a t e d  a n c E f t  

Dark c r y s t a l l i n e  p r o d u c t s  washed w i t h  e t h e r  

P r e p a r a t i o n .  Loadina and Beveloprnent of TLC p l a t e s  and P.C. 

Paper  strips: 

S i l i c a  g e l  G (BDH) mixed w i t h  s t a r c h  (E. Merck, Darmstadt ,  

G.F.R.) a s  b inde r  (19:19 w/w) was used t o  p r e p a r e  l a y e r s  of 0.lOcm 

t h i c k n e s s  on g l a s s  p l a t e s  of 1 8 x 3  cm and 18x10 cm s i zes  w i t h  a 

home-built apparatus ' ' ;  c o a t e d  p l a t e s  were d r i e d  a t  - 100°C 

i n  an oven. For t h e  q u a l i t a t i v e  a n a l y s i s  18x3 cm p l a t e s  were loaded 

w i t h  sample s o l u t i o n s  by f i n e  c a p i l l a r i e s  b u t  f o r  q u a n t i t a t i v e  

a n a l y s i s  known volumes of s t a n d w d  s o l u t i o n s  p repa red  by 
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d-BLOCK CATIONS COMPLEXED WITH ANILS 2823 

d i s s o l v i n g  d i r e c t l y  weighed q u a n t i t i e s  of complexes (and 

i n  methylcyanide,  ch lo ro fo rm,  ace tone  o r  a l c o h o l  were a p p l i e d  w i t h  

micro p i p e t t e  on 18x10 cm p l a t e s .  While developing t h e  p l a t e s  i n  

r e c t a n g u l a r  g l a s s  chambers by ascending t e c h n i q u e  m i g r a t i o n  

of s o l v e n t  f r o n t  was kep t  c o n s t a n t  a t  8cms. (3-1 t h e  chromatoqrams 

c o i p l e x e s  were v i s u a l i s e d  as such. For q u a n t i t a t i v e  e s t i m a t i o n s  

eluates of  scrapped chromatoclram f r agmen t s  were made t o  5.0 m l  

volume and t h e i r  o p t i c a l  d e r a s i t i e s  were determined spec t ropho tomet r i -  

c a l l y  a t  hmax of s o l u t e s .  Elute  c o n c e n t r a t i o n s  were deduced from 

r e s p e c t i v e  c a l i b r a t i o n  c u r v e s  p repa red  under  s i m i l a r  c o n d i t i o n s  of 

t empera tu re  and s c l v e n t .  For spec t ropho tomet r i c  measurements 

Bausch 8 Lomb s p e o t r n i c - 2 0  i n s t r u m e n t  was used. 

l i g a n d s )  

In  p a p e r  chromatography Whatmann No.1 15x3 cm p a p e r  s t r i p s  

loaded w i t h  t h e  h e l p  of g l a s s  c a p i l l a r i e s  i n  2-3 mm d i a m e t e r  s p o t s  

were developed i n  c y l i n d r i c a l  g l a s s  chambers by ascending t e c h n i q u e ,  

So lven t  f r o n t w a s  mig ra t ed  t o  a c o n s t a n t  d i s t a n c e  of 8-10 cms. 

Chemicals used i n  t h e  s y n t h e t i c  work were BDH l a b o r a t o r y  

g r a d e  r eagen t s .  

work. 

A n a l y t i c a l  r e a g e n t s  were used i n  t h e  chromatographic  

RESULTS AND DISCUSSICN 

To look a t  t h e  s e p a r a t i o n  p o s s i b i l i t i e s  a l l  t h e  complexes 

were mig ra t ed  i n d i v i d u a l l y  on b b t h ,  g e l  l a y e r s  and p a p e r  s t r i p s ,  i n  

s e v e r a l  p u r e  and mix tu re  s o l v e n t s .  

by mig ra t ing  t h e  complexes i n  t h e i r  m i x t u r e s  a r e  conc id ing  w i t h  RF 

v a l u e s  of i n d i v i d u a l l y  mig ra t ed  spo t s .  I n t e r e s t i n g l y ,  abnormally 

h i g h e r ,  m i g r a t i o n s  of almost  a l l  t h e  complexes i n  benzene-pyridine 

mix tu res  having s o l v e n t s  r a t i o s  from 4 : l  t o  1 :2  (v /v )  i n  bo th  

chromatographic  methods,  than t h o s e  i n  benzene o r  p y r i d i n e  may be 

a t t r i b u t e d  t o  t h e  s u b s t i t u t i o n  of c h l o r o  and/or aquo monoligands 

by p y r i d i n e  i n  t h e  c o o r d i n a t i o n  zone of metals .  

RF v a l u e s  (Tables-1 f3 2 )  o b t a i n e d  

Although, bo th  t h e  chromatographic  (TLC and PC) methods a r e  
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TABLE - 3 - 
QUANTITATIVE SEPARATICN OF TYPICAL MIXTURES 

Complex mix tu re  “ e i g h t  of Weight of E r r o r  Resolving 
complex complex s o l v e n t  
a p p l i e d  on r ecove red  
p l a t e  (p~)  ( t-4 (%I  

Hg ( DE ATG ) C1 2. H 2 0  

cu ( DE ATG El. ( OH) 

Cd ( D E X E  )rjC12 

C r  ( DMATG )C13.4H20 

Fe(DMATG l 2 C l 3  

h ( DE ATG ) 2C12. 2H20 

Co ( DEATG) C1 

N i  ( DE ATG ) 2C12 

zn ( DE ATG )c1 2. Z H ~ O  

Au ( DEATG )C13. 3 H 2 0  

cu ( DEATG )ci ( OH) 

Cr(  DEATG)C13.4H20 

F e ( DE ATG 2C1 

AU(DEATG)Cl3.3H20 

co ( DE ATG ci 
Fe(DEATG)2C13 

N i  ( DEATG) 2C12 

10.38 

10.38 

17.60 

35.37 

60.12 

19.94 

30.36 

22.90 

8.80 

19.94 

19.38 

30.36 

30.06 

9.92 

30.36 

60.12 

22.90 

10.90 

10.00 

17.50 

35.00 

60.25 

20.00 

30.30 

22.75 

8.75 

19.75 

10.30 

30.25 

30.25 

10.00 

30.00 

60.00 

23-90 

-0.9 MeCN 

-0.3 

-0.6 

-0.2 C H5N-C6H6 
m.2 7 1 : 9 ,  v/v) 

m.3 BuOH 

-0.2 

-0.2 

-0.6 

-0.5 h O H  

-0.8 

m.6 

+0.6 

-0.8 MeCN 

-0.2 

-0.2 

a . 9  

Formulae of complexes have been r e p o r t e d  i n  r e f e r e n c e  ‘10‘. 

e q u a l l y  e f f e c t i v e  i n  t h e  q u a l i t a t i v e  s e p a r a t i o n s  of t r a n s i t i o n a l  

b a s i c  r a d i c a l s  of 11. I11 and I V  g roups  (Table-1)  and v a r i o u s  

mix tu res  of Au(II1)  w i th  C r ( I I I ) ,  * ( I I ) ,  F e ( I I 1 ) .  C o ( I I ) ,  N i ( I 1 )  9 

C u ( I I ) ,  Z n ( I I ) ,  Cd( I1 )  and Hg(1I)  (Table-21, TLC g i v i n g  b e t t e r  
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d-BLOCK CATIONS COMPLEXED WITH ANILS 2829 

q u a n t i t a t i v e  s e p a r a t i o n s  t h a n  PC was a v p l i e d  i n  t h e  q u a n t i t a t i v e  

a n a l y s e s  of t y p i c a l  m i x t u r e s .  Maximum q u a n t i t i e s  of  c o m p l e x e s  i n  

t h e i r  m i x t u r e s  r e s o l v e d  by t h i s  method h a v e  been n o t e d  a g a i n s t  them 

i n  e a c h  m i x t u r e  s e t  ( T a b l e - 3 ) .  Errors i n  e s t i m a t i o n s  e v i d e n t l y  show 

t h e  h i g h  p r e c i s i o n  of t h e  p r e s e n t  method of TLC. 
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