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SEPARATION OF SOME MONOTHIO-8-DIKETONATE CHELATES BY THIN-LAY ER 
CHROMATOGRAPHY 

Daniel T. Haworth and Diana L. Maas 
Department o f  Chemistry 
Marquette U n i v e r s i t y  
Milwaukee, W I  53233 

Manoranjan Das 
School o f  Chemistry 

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

ABSTRACT 

Chromatographic data o f  n ine  t r i f l  uoromonothio-8-di ketonate 
complexes on s i l i c a  ge l  a re  described. The best s i n g l e  o r  b ina ry  
e luen t  was found t o  be e i t h e r  aromatic o r  contained ch lo r i ne .  
I n  a ser ies  o f  complexes conta in ing  the  same l igand,  t he  RF value 
i s  r e l a t e d  t o  the geometry o f  t he  complex. 

INTRODUCTION 

The s u b s t i t u t i o n  o f  one o f  the  oxygen atoms w i t h  a s u l f u r  

atom i n  a 8-diketonate l i gand  has been shown t o  y i e l d  metal 

monothio-8-di ketonate complexes which are monomeric, anhydrous 

and so lub le  i n  organic solvents;  whereas, metal complexes o f  

8-diketones are  solvated, polymeric and i n s o l u b l e  i n  o rgan ic  

so lvents  ( 1 ) .  

spectra o f  var ious  t r i f l u o r o  and difloromonothio-8-diketonate 

Recently we have repor ted  on the  13C and I 9 F  NMR 
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898 HAWOKTH, MAAS, AND DAS 

complexes o f  1 igands RC(SH)=CHCOCF3 and RC(SH)=CHCOCHF2 (2,3) 

where t h e  R s u b s t i t u e n t  i s  a r y l .  

on  monoth io-8-d i  ke tona te  complexes we now r e p o r t  o u r  t h i n - l a y e r  

chromatography (TLC) r e s u l t s  o f  n i n e  me ta l  complexes o f  t h e  

trifluoromonothio-8-diketonates, RC(SH)=CHCOCF3, where R sub- 

s t i t u e n t  a t  t h e  t h i o c a r b o n y l  carbon (see  below) i s  4'-C2HgCsHq, 

4'-C2H50C6H4, 3' ,5'-(CH30)2C6H3 and 3' ,4 ,5'-(CH30)3C6H2 and t h e  

m e t a l s  a r e  z i n c ,  plat inum,palladium,coba t and n i c k e l .  

I n  c o n t i n u a t i o n  of  o u r  s t u d i e s  

X 

The d i p o l e  moments o f  meta l  complexes c o n t a i n i n g  these  f o u r  

monothio-E-di ke tona te  1 igands have r e c e n t l y  been r e p o r t e d  ( 4 ) .  

A l i t e r a t u r e  su rvey  r e v e a l s  t h a t  r e p o r t s  o f  severa l  i o n s  

e x t r a c t e d  w i t h  t h e  l i g a n d s ,  

1 ,l ,l -tri f 1 uoro-4-mercapto-4-( 2 '  - t h i  eny l  )but-3-en-2-one and 

3-mercapt0-1,3-diphenyl-Z-propen-l -one have been chromatographed 

on s i l i c a  g e l  (5,6). 

f r o m  t h e  TLC of c e l l u l o s e  impregnated w i t h  t h e  above ment ioned 

l i g a n d ,  2'-C4H3SC(SH)=CHCOCF3 ( 7 ) .  A r e c e n t  r e v i e w  a r t i c l e  has 

summerized t h e  a n a l y t i c a l  a p p l i c a t i o n s  of monoth io-8-d i  k e t o n a t e  

complexes (8).  

Copper and i r o n  have a l s o  been determined 
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EXPERIMENTAL 

HAWORTH, U S ,  AND DAS 

The TLC separa t i ons  were c a r r i e d  o u t  an adsorbent  o f  s i l i c a  

g e l  ( 1 0 0 ~ )  w i t h  a b i n d e r  o f  p o l y a c r y l i c  a c i d  and a s u p p o r t i n g  

s u r f a c e  o f  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 ) .  The TLC shee t  were 

a c t i v a t e d  by  h e a t i n g  a t  100°C f o r  30 min. 

The monoth io-8-d i  k e t o n a t e  chel  a t e s  were prepared as p r e -  

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

used and t h e i r  c o l o r .  

The s o l v e n t  systems were prepared f rom r e a g e n t  grade chemicals .  

The spo ts  were d e t e c t e d  by  t h e i r  i n t e n s e  c o l o r  and development 

t i m e  (Tables 2 and 3 )  was f o r  d i s t a n c e  o f  10  cm. 

g i v e n  i n  Tables 2 and 3 a r e  f o r  an average o f  s i x  r u n s  p e r  

sampl e. 

I n  Tab le  1 is d i s p l a y e d  t h e  n i n e  complexes 

Samples were prepared i n  0.25% ch lo ro fo rm.  

The RF va lues  

RESULTS AND DISCUSSION 

I n  t h i s  TLC s t u d y  t h e  RF va lues  o f  n i n e  me ta l  complexes 

c o n t a i n i n g  t h e  f o u r  monoth io-6-d i  ke tona te  1 igands were reco rded  

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

va lues  i n  a s i n g l e  s o l v e n t .  

o n l y  i n  t h e  p - e t h y l  and p-ethoxy s u b s t i t u e n t s  on phenyl  gave 

n e a r l y  t h e  same RF va lues  i n  most s o l v e n t s  as d i d  compounds No. 3.  

The b e s t  s o l v e n t s  were a romat i c  o r  c o n t a i n e d  c h l o r i n e  such as 

ch lo ro fo rm,  methy lene c h l o r i d e ,  benzene, xy lene ,  n i t robenzene ,  

ch lorobenzene and b e n z o n i t r i l e .  

and n i t robenzene  gave q u i t e  d i f f e r e n t  RF va lues  f o r  compounds 

Tab le  2 shows t h e  R F  

Compounds No. 1 and 2 w h i c h  d i f f e r  

Chloroform,  methy lene c h l o r i d e ,  
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No. 7, 8 and 9. Whi le  t h e  l i g a n d  i s  t h e  same, 3', 4 '  5 ' -  

(CH30),C6H2C(SH)=CHCOCF3, i n  these  complexes t h e  RF v a l u e  i s  

p robab ly  r e l a t e d  t o  t h e  geometry o f  t h e  complex wh ich  i s  

t e t r a h e d r a l ,  fac-octahedra l  and c i s - s q u a r e  p l a n a r ,  r e s p e c t i v e l y  

(2 ,4 ) .  Except f o r  z i n c  complexes which were y e l l o w  i n  c o l o r ,  t h e  

o t h e r  complexes were more i n t e n s e  i n  c o l o r  i n  t h e  s o l i d  s t a t e  

and i n  s o l u t i o n ;  however, t h e i r  TLC c o l o r  on s i l i c a  g e l  was e i t h e r  

y e l l o w  o r  an orange, brown o r  green shade o f  y e l l o w .  

The b i n a r y  s o l v e n t s  shown i n  Table 3 a l s o  gave a range o f  

R F  values when a c h l o r i n e  c o n t a i n i n g  s o l v e n t  was used. 

me thy l  ene c h l o r i  de-c h l  orobenzene (1 : 1 ) s o l  v e n t  gave t h e  more 

d i v e r s e  range o f  RF va lues.  

o r  2 : l  d i d  n o t  g i v e  RF va lues  w i t h  a l a r g e r  spread as  1 : l  s o l v e n t  

r a t i o .  Changing t h e  compos i t i on  o f  t h e  x y l e n e - e t h y l a c e t a t e  

s o l v e n t s  had o n l y  a smal l  e f f e c t  on t h e  RF v a l u e  o f  a l l  t h e  

complexes excep t  No. 7, 8 and 9 where an i n c r e a s e  i n  x y l e n e  con- 

c e n t r a t i o n  lowered t h e  r e s p e c t i v e  RF v a l u e  f o r  each complex. Of 

t h e  t h r e e  z i n c  complexes (No. 1, 2, 7 ) ,  compound No. 7 gave t h e  

s m a l l e s t  RF v a l u e  i n  most s o l v e n t s  as compared t o  complexes NO. 1 

and 2. S i m i l a r i l y  t h e  c o b a l t  complexes (No. 5 and 8 )  and t h e  

p a l l a d i u m  complexes (No. 3 and 9 )  a l s o  show t h e  s m a l l e r  RF va lues  

when t h e  l i g a n d  i s  3', 4 ' ,  5'-(CH30),C6H2C(SH)=CHCOCF3. 

a l s o  i n t e r e s t i n g  t o  n o t e  t h a t  o f  a s e r i e s  o f  complexes c o n t a i n i n g  

t h e  same l i g a n d  (No. 2, 3, 4, 5 and a l s o  No. 7, 8, 9 )  t h e  t e t r a -  

hed ra l  ZnL complexes have t h e  l ower  R va lues  (No. 2 a l s o  NO. 7 ) .  

I t  would seem t h a t  i n  t h e  s o l v e n t s  s t u d i e d  i nc reased  a r y l  sub- 

The 

Changing t h i s  s o l v e n t  r a t i o  t o  1:2 

It i s  

2 F 
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MONOTHIO-6-DIKETONATE CHELATES 905 

s t i t u t i o n  a s  well a s  a t e t r ahedra l  geometry favor a lower RF 

value.  

(No. 3, 4,  6 ,  9)  increased a ry l  s u b s t i t u t i o n  (No. 9 )  has a g r e a t -  

e r  e f f e c t  on t h e  RF value (lower) than 

F ina l ly  f o r  t he  complexes of c i s -square  p lanar  geometry 

t h e  metal complexed. 
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