
Jourmaf of Chronratography, 118 (1976) 433436 
Q Eke&r Scientific Publishhg Company, Amsterdam - Printi in The NetkrIands 

CHROM. 8899 

Note 

Separation of inorganic isomers by thin-layer chromatography 

Elf. Square planar geometric isomers 
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(Received November llth, 1975) 

In the first publication in this series’, we described the separation by thin-layer 
chromatography (TLC) on silica gel of a number of square planar non-electrolytic 
geometric isomers of platinum@) that we had separated previously by column chro- 
matography* along with the separation of two pairs of non-electrolytic binuclear 
platinum(D) isomers for which column chromatography had proven unsuccessful. In 
our second paperJ, we extended our TLC separations to include a number of different 
types of octahedral geometric isomers of various metals. In the present paper we 
report the TLC separation of a number of non-electrolytic as well as electrolytic 
square planar geometric isomers of other metals in addition to platinum, including 
the three isomers of [Pt(NH&@y)(Br)(]. Inasmuch as we demonstrated in our 
first article1 that separations can be carried out quantitatively and with significant 
amounts of material (ca. 200 mg of total mixture), all the separations reported here are 
strictly qualitative. In addition to using mixtures prepared from pure isomers, we also _ 
applied the method to materials that should theoretically exist in more than one 
isomeric form. 

Istimer samples were kindly provided by the persons listed alphabetically under 
Acknowledgements (designated by initials in Table I)_ All eluents were C.P. or 
reagent grade. Generous samples of the adsorbents used, SilicAR@ TLC-7F and 
TLC-7G, were provided by Mallinckrodt (St. Louis, MO., U.S.A.). Microscope slides 
(75 x 25 mm) were used for all separations except for sample 8 (Table I) which re- 
quired 200 x 50 mm plates to achieve separation. Plates were developed by the 
ascending technique, and iodine vapor was used for visualization_ The thiosemicarba- 
zide complexes (samples 5-i) could also be detected by spraying the developed plates 
with FeQ solution. Further details are given in previous articleslJ. 

RESULTS AND DLSCUSSION 

The results obtained are summa rized in Table I. R, values were reproducible 
to f 0.03. Although many developing solvents and mixtures were evaluated, only the 



T
A

B
L

E
 I 

T
H

IN
-L

A
Y

E
R

 C
H

R
O

M
A

T
O

G
R

A
PH

Y
 O

F 
T

B
T

R
A

C
O

O
R

D
IN

A
T

E
 G
E

O
M

E
T

R
IC

 IS
O

M
E

R
S 

A
bb

re
vi

at
io

ns
 of

 s
ou

rc
es

: s
et

 A
ck

no
w

le
dg

em
en

ts
. 

--
--

...
 

--
.-

--
-_

_1
_-

 
_.

_-
__

 
__

--
 

_-
.-

-_
_-

-_
. 

- 
-A

-_
 

_-
- -

--
-.

...
...

...
__

-_
._

_.
__

_ 
M

O
. 

bo
t~

lc
r 

So
ur

ce
 

D
ev

cl
op

lt
w

 so
lv

et
~

t 
R

P
 

A
R

/ 
ljp

e 
of

 s
ep

ar
at

io
n 

--
__

__
__

__
_-

_-
_-

__
--

- 
cl

s 
tr

am
 

_-
- 

_.
“.

-_
--

 
-~

-_
~

_.
--

_-
__

_~
__

__
__

.~
__

.- 
__

__
__

-. 
__

 -I
_~

_.
-.-

 
_-

_-
-_

l._
__

__
 

._
__

__
 

T
yp

e M
A

&
 

1 
[I

r(
Ph

,P
)~

(C
O

)c
r]

” 
B

,W
,M

? 
on

e 
fo

rm
 (l

em
on

 
ye

llo
w

) 

T
jl,

, 
M

(A
B

h 
, 

[P
t(g

ly
ci

no
tc

hl
 

F.
J.

’ 
tr

im
 (

w
hi

te
);

 cl
3 

(w
hi

te
) 

[C
u(

ty
ro

si
na

te
),

I 
F.

J.
6 

m
n
s
 
(
L
)
 (d

ar
k 

bl
ue

);
 

c/
s 

(r
~.

) (
bl

ua
vi

of
ct

) 
[N

i W
M

J
~
N

 I 
E

.U
.7

 
C

H
Q

 =
M

O
H

)=
 

, 
, 

C
(C

H
$=

N
O

)$
**

 
ci

s-
P

an
s 

m
ix

tu
re

; 
tr

un
s (

or
an

ge
);

 
ci

s 
(r

ed
) 

IN
i(

th
io

se
m

ic
ar

dn
zi

de
)~

~z
~R

,A
,H

~ 
ci

s-
 a

nd
 tr

an
s4

30
~

; 
ci

s-
 a

nd
 tm

n~
~

(N
P

3)
2 ; 

tr
rr

rt
s-

cl
~

 

B
en

ze
ne

 
0.

00
 

0.
61

 
0,

61
 

C
om

pl
et

e 

,M
et

ha
no

l-
di

ch
lo

ro
- 

m
ct

ho
nc

 (1
 :I

) 
0.

61
 

0.
85

 

M
et

ha
no

I-
w

at
cc

 (1
 :I

) 
0.

4-
1.

0 
(c

on
si

de
ra

bl
e 

0.
63

 
ta

ili
ng

) 

rr
-H

cx
an

e o
r 

di
ch

lo
ro

- 
- 

m
ct

lia
nc

 

(a
) 

A
ce

to
ne

-w
at

er
 

0.
82

; (
N

O
&

 
06

2;
 S

O
,*

3 H
i0

 
(1

:l)
 

(p
in

k-
re

d)
 

(b
ro

w
n)

 
(b

) 
M

et
ha

no
l-

w
at

er
 

0.
00

; S
O

, 
0,

15
; C

l2
 

(1
 :I

) 
(r

ed
-b

ro
w

n)
 

(g
re

en
is

h b
ro

w
n)

 
(c

) 
w

nt
cr

 
0.

74
; s

o,
 

0.
00

; s
o,

*3
 H

10
 

(r
cd

.b
ro

w
n)

 
(b

ro
w

n)
 

(d
) 

D
is

so
lv

ed
 in

C
,&

, 
V

ar
ia

bl
e;

 (N
O

&
 

V
nr

ia
bl

c;
 C

lr
 

de
ve

lo
pc

d 
in

 w
at

er
 

(p
in

k-
re

d)
 

(g
re

en
is

h b
ro

w
n)

 

0,
24

 
Pa

rt
ia

l (
sm

cq
ri

ng
 of

 
sp

ot
s)

 

,’ ‘I
 

1 
Pa

rt
ia

l 
,’ 

N
o
n
e
 

0.
20

 
C

om
pl

ct
c 

’ 

0.
15

 
C

om
pl

et
e 

0.
74

 
Pn

rt
ia

l (
tn

ili
ng

) 
’ 

3’
 ,, 

Pa
rt

ia
l (

pa
rt

iti
on

 
8’

 
ch

ro
m

at
og

ra
ph

y)
 

’ 



6 
[P

t(
ttl

io
se

m
ic

ar
ba

zi
dc

)l
ll*

 R
.A

,E
L

n 
rr

u~
X

!l
~ (

lig
ht

 
ye

llo
w

);
 C

lP
SO

~ 
(l

ig
ht

 o
ra

ng
e)

 
7 

[P
d(

th
io

sc
m

i-
 

cn
rb

nz
id

c)
J+

 
R

.A
.F

l.B
 

c/
s-

(N
O

&
; 

cl
&

Q
; 

Iv
un

sq
 

T
yp

o M
A

B
C

D
 

8 
[D

t(
NM

l)
(p

y)
CP

r)
(N

O~
l A.
D.

cJ
: 

W
at

er
 

0.
60

 
O

S
0 

(n
\lA

t~
to

no
-w

at
cr

 
0.

00
; i

N
O

J2
 

O
cl

lo
w

~o
rn

ng
o)

 
0.

3G
; C

l2
 

(y
el

lo
w

) 

0.
10

 
Pa

rt
ia

l 

0.
36

 
Po

rt
ia

i (c
on

sl
dk

lb
l~

 ’
 

2
 

ta
ili

ng
) 

(b
) 

V
ur

io
us

 so
lv

en
ts

 
S0

4;
 d

cc
om

po
sc

s 
C

l,;
 d

ec
om

po
se

s 
- 

N
on

c 
/ 

(y
el

lo
w

) 
(y

el
lo

w
) 

D
is

so
lv

ed
 in

 d
ic

hl
or

o-
 

m
et

ha
ne

; d
ev

el
op

ed
 

in
 a

ce
to

ne
-c

hl
or

om
 

fo
rm

 (1
:3

) 

(a
) 
0.

00
 

(b
) 

0.
32

 
(c

) 
1.

00
 

C
om

pl
cf

o 

. . 
- 

--
_-

 
--

-~
--

-c
--

--
--

L-
--

- 
--

’ 

* 
Pr

cv
i:;

us
ly

 se
pa

ra
te

d 
by

 c
ol

um
n 

ch
ro

m
at

og
rn

pl
~y

’O
. 

**
 T

he
se

 c
om

po
un

ds
 h

av
e 

si
nc

e 
be

en
 fo

un
d 

to
 b

e 
co

or
di

na
tio

n 
po

ly
m

er
s r

at
he

r 
th

an
 c

is
-r

ru
nr

s is
om

er
s’

? 



436 NOTES 

most su&cessful combinations, i.e. those resulting in maximum differences between Rg 

values and minimu.m taihng, are shown. The following samples, listed by type and 
number, were successfully separated : MAzBC : 1; M(AB), :2 and 3 (partial), 5(a) and 
(b), 5(c) and (d) (partial), 6 and 7(a) (partial); and MABCD :8. The remaining samples 
(4, 7(b), 9, and 10) could not be separated. We have previously separated samples 1 
and 4 by column chromatography on Alz03. With several exceptions (samples 3,5(aj, 
S(c), and 6), R, values for the tr~ns isomer are greater than those for the cis isomer. 

CONCLUSIONS 

The advantages of TLC in the separation of isomers has been discussed in 
orevious papers1*3. In column chromatography, with only a few exceptions, the frans 
isomer is more mobile than the ci.s isomer and is therefore eluted first”. in TLC, on 
:he other hand, whiIe we have likewise generally found the drmzs isomer to be more 
mobile, i.e. RF tram > RF cis, exceptions to this general rule appear to be more numer- 
ous and may even depend upon the developing solvent (sample 5). Therefore, while 
TLC behavior may have some value in proof of configuration, it should be used with 
more caution than column chromatography and should always be supplemented by 
other data. 
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