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THIN-LAYER CHROMATOGRAPHY OF SOME MONOTHIO-8-DIKETONATE COMPLEXES 
OF NICKEL, Z I N C  AND COBALT 

D. T.  Haworth and D. L .  Maas 
Department o f  Chemist ry  

Marque t te  U n i v e r s i t y  
Milwaukee, Wisconsin 53233 

M. Das 
School o f  Chemist ry  

U n i v e r s i t y  o f  New South Wales 
Kensington, N.S.W. 2033 A u s t r a l i a  

ABSTRACT 

A s i l i c a  g e l  adsorbent  has been s u c c e s s f u l l y  used t o  sepa- 
r a t e  t h r e e  s e r i e s  o f  n i c k e l ,  z i n c  and c o b a l t  complexes o f  
1, l  - d i f l  uoro-4-mercapto-4- (2  ' - t h i e n y l  )but-3-en-2-one, 
1 , 1, l  -tri f l  uoro-4-mercapto-4- (2 ' - t h i e n y l  ) but-3-en-2-one, 
1, l  ,1 -trifl uoro-4-mercapto-2-(2'-naphthyl )but-3-en-2-one. 
compara t i ve  purposes RF d a t a  f o r  t h e  p r o t o n a t e d  l i g a n d s  a r e  a l s o  
i n c l u d e d .  
s o l v e n t  systems which were s i m i l i a r  t o  t h e  RF va lues  o f  t h e  
l i g a n d s ;  whereas, t h e  NiL2 and CoL3 complexes gave RF va lues  
wh ich  p a r a l l e d  each o t h e r  i n  most s o l v e n t s .  

For  

The ZnL2 complexes gave RF va lues  i n  s i n g l e  and b i n a r y  

INTRODUCTION -- 

The t h i n  l a y e r  chromatographic  behav io r  o f  me ta l  a c e t y l a c e -  

t o n a t e  and s u b s t i t u t e d  a c e t y l a c e t o n a t e  complexes on s i l i c a  g e l  

and m i c r o c r y s a l l i n e  c e l l u l o s e  has been r e p o r t e d .  (1 ,2). Bo th  
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908 HAWORTH, M S ,  AND [)AS 

3-mercapt0-1,3-diphenyl-Z-propen-l-one, C~HSC(SH)=CHCOC~H~, and 

1,1,1 -trifluoro-4-mercapto-4-( 2'-thienyl )but-3-en-2-one, 

C4ti3SC(SH)=CHCOCF3, have been shown to  form s t a b l e  and ex t r ac t -  

ab le  che la tes  which can be chromatographed on a th in- layer  o f  

s i l i c a  gel (3-5) .  Reverse-phase TLC has been applied t o  several  

metal ions spotted on a th in- layer  o f  ce l lu lose  impregnated w i t h  

t h e  l igand, C4H3SC(SH)=CHCOCF3, ( 6 ) .  

r a t ion  of some of the  dithio-8-diketonate complexes containing 

the  l igand, C H 3 C ( S H ) = C H C S C H 3 ,  has been reported ( 7 ) .  

More recent ly  a T L C  sepa- 

We have recent ly  noted the  d ipole  measurements of a s e r i e s  

o f  nickel,  zinc and coba l t  monothio-B-di ketonate complexes (8) .  

The protonated l igands include 

1 , l  - d i f l  uoro-4-mercapto- ( 2  I -thienyl )but-3-en-2-one, 

1 , 1 , 1  -trifluoro-4-mercapto-(2'-thienyl )but-3-en-2-one and 

1 ,1 ,1  - t r i f l  uoro-4-rnercapto-(2'-naphthyl )but-3-en-2-one. 

H - R - R '  Ligand ( L H )  I 
Sthdf-H 

11 2'-thienyl (C4H3S) CF3 S th t f  -H 

R,C// C \C,R' 2 ' - th ienyl  (C4H3S) CHF2 

,o 
I 
S 
\ 2'-naphthyl ( C l o H 7 )  CF3 Snptf -H 

Dipole measurements of these NiL2, ZnL2 and CoL3 complexes support  

a ci.s-square p lanar ,  t e t rahedra l  and Sac-octahedral geometry, 

respec t ive ly  (9-11). 

t h a t  the confirmation f o r  the CoL3 complexes a r e  indeed fuc- 

octahedral ( 8 ) .  We now repor t  the  th in- layer  chromatographic 

We have demonstrated by 1 3 C - N M R  spectroscopy 
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MONOTHIO-B-DIKETONATE COMPLEXES YO9 

behav io r  o f  t hese  complexes and t h e i r  p a r e n t  l i g a n d s  on an 

adsorbent  o f  s i l i c a  g e l .  

EXPERIMENTAL 

P l a t e  P r e p a r a t i o n  

The c o m n e r i c a l l y  a v a i l a b l e  t h i n - l a y e r  sheets  (Eastrnent - 
13179) c o n s i s t e d  o f  a 100~1  c o a t i n g  o f  s i l i c a  g e l  on a p o l y -  

( e t h y l e n e  t e r e p h t h a l a t e )  s u p p o r t i n g  s u r f a c e  w i t h  p o l y a c r y l  i c  a c i d  

as a b i n d e r .  

a t  100OC. 

The TLC shee ts  were a c t i v a t e d  by h e a t i n g  f o r  30 min. 

L i g a n d  and Me ta l  Complex P r e p a r a t i o n  

The v a r i o u s  l i g a n d s  and t h e i r  me ta l  complexes were prepared 

as p r e v i o u s l y  r e p o r t e d  (4,5,12). 

( W / V )  c h l o r o f o r m .  

They were p repared  i n  0.2% 

S o l v e n t  Systems and D e t e c t i o n  

The s o l v e n t  systems were prepared f r o m  reagen t  grade 

chemicals .  The complexes were de tec ted  by t h e i r  i n t e n s e  c o l o r  

and t h e  d e v e l o p i n g  t i m e  (Tab les  2 and 3 )  was f o r  a d i s t a n c e  o f  

10  crn. The RF va lues  a r e  an average o f  f o u r  r u n s  p e r  sample. 

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

The c o l o r  o f  t h e  l i g a n d s  and t h e i r  n i c k e l ,  z i n c  and c o b a l t  

c h e l a t e s  a r e  p resen ted  i n  Tab le  1.  The RF va lues  f o r  t hese  corn- 

pounds and t h e i r  l i g a n d s  a r e  d i s p l a y e d  i n  Tables 2 and 3 f o r  t h e  
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MONOTHIO-B-DIKETONATE COMPLEXES 913 

s i n g l e  and b i n a r y  s o l v e n t s  systems s t u d i e d .  

complexes which were y e l l o w  co lo red ,  t h e  n i c k e l ,  c o b a l t  and 

l i g a n d  c o l o r s  were much d a r k e r ;  however, t h e i r  TLC c o l o r  on s i l i c a  

ge l  was e i t h e r  y e l l o w  o r  ye l low-brown.  O f  t h e  s i n g l e  s o l v e n t  

systems r e p o r t e d  o n l y  n i  t robenzene and methy lene c h l o r i d e  showed 

any sp read ing  o f  t h e  complexes and l i g a n d s .  

t h r e e  s e r i e s  o f  l i g a n d s  and t h e i r  Zn, Co and N i  complexes, 

examined, t h e  s i n g l e  s o l v e n t s  o f  benzene and ch lorobenzene gave 

good RF va lues.  

Sthdf -H 1 i gand  and i t s  meta l  complexes. Benzenoni t r i l e  a1 so gave 

reasonab le  s e p a r a t i o n s  f o r  t h e  S t h t f - H  l i g a n d  and i t s  me ta l  

c h e l a t e s .  

Except f o r  t h e  z i n c  

W i t h i n  each o f  t h e  

The b e s t  s e p a r a t i o n s  were o b t a i n e d  f o r  t h e  

B e t t e r  separa t i ons  were ob ta ined  f r o m  t h e  b i n a r y  s o l v e n t  

systems. 

CHC13-CC14, CHC13-CS2 and cyclohexane-CHC13. 

s e r i e s  were n i c e l y  separated i n  methy lene c h l o r i d e - c h l  orobenzene 

and i n  benzene-acetone s o l v e n t s .  The S n p t f  s e r i e s  gave a moderate 

s e p a r a t i o n  i n  CHC13-CC14. 

complexes were u s u a l l y  l a r g e r  than  those  o f  t h e  z i n c  complexes and 

t h e i r  co r respond ing  l i g a n d s .  

s o l v e n t  dependent, f o r  example, i n  benzene: 

N i ( S t h d f ) 2  > C o ( S t h t f ) 2  > S thd f -H  > Z n ( S t h d f ) 2  and i n  benzene- 

acetone: C o ( S t h t f ) *  > Z n ( S t h t f ) 2  > S t h t f - H  > N i ( S t h t f ) 2 .  I n  

genera l  t h e  2 ' - n a p h t h y l  s u b s t i t u e n t  gave h i g h e r  RF va lues  t h a n  t h e  

Z l - t h i e n y l  s u b s t i t u e n t  and no t r e n d  i s  i n d i c a t e d  between t h e  

t r i f l u o r o m e t h y l  and d i f l  uoromethyl s u b s t i  t u e n t s .  

The Sthdf s e r i e s  gave e x c e l l e n t  RF va lues i n  t h e  s o l v e n t s  

S i m i l a r l y  t h e  S t h t f  

The RF va lues  o f  t h e  n i c k e l  and c o b a l t  

The o r d e r  o f  t h e  RF va lues  was 
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