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Ferrocene derivatives are relatively stable organometallic compounds which
can be amalyzed by chromatographic techmiques without undergoing changes in
chemical structure. Early publications dealt with the separation of ferrocene derivatives
from reaction mixtures by thin-layer chromatography (TLC) using silica gel%? and
alumina®, and by column chromatography*—’. High-performance liguid chromato-
graphy was also used®? and separation of some diastereomers was achieved®. Sys-
tematic investigations of the application of gas-liquid chromatography in the analysis
of ferrocene derivatives were carried out by Tanikawa and Arakawa!®. Further work
yielded the retention data for a number of ferrocene compounds on different station-
ary phases!i,12,

This paper describes the TLC separation of ferrocene alcohols and diols using
silica gel and two mobile phases. Most of the investigated compounds had not

previously been analyzed by chromatography.
EXPERIMENTAL

Preparatton of ferracene compounds

Compound I was prepared from ferrocenecarbaldehyde and 2-mercaptoethanol
in the presence of p-toluenesulphonic acid as a catalyst!3. Compounds I-XI and
XII-XVII (Table 1) were obtained as described previously'¢—2>. Compound XII was
prepared by multistep synthesis from 1,1'-ferrocenedicarboxylic acid via 1,1’-di-
(hydroxymethyl)ferrocene, 1,1'-di(cyanomethylferrocene and 1,1’'-ferrocenediacetic
acid®.

Thin-layer chromatography

Separation of ferrocene compounds was performed using precoated TLC glass
plates covered with silica gel 60-F,<, and having a concentrating zone (E. Merck,
Darmstadt, G.F.R.). Plates were heated at 110°C for 30 min immediately before use.
Two microlitres of the ferrocene compounds (10 mg/ml) in benzene were developed
using the following mobile phases:

(@) n-hexane-benzene-acetone (8:1:1)

(b) benzene-chloroform-acetone (4:1:1)
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szuahzatnon of the separated substances was accomplished with 3.5% molybdato-
phosphoric acid spray reagent or UV light at 2.;«- nm.

The Ry values of the examined substances in two mobile phases are given in
Table I.

TABLE I
STRUCTURES AND Ry VALUES OF FERRUCENE COMPOUNDS
Compourd Structural formula : Ref. Mobile phase
a b
o o o ' o~
Alcokols
- OO
Ry Ro
R;=R;=H, R; = CH(SCH,CH,0OH), 13 0.16
CH,SCH,CH,0H 14 0.12 , 048
CH,OH 15 0.14 S 0.52
CH(GH)SCH,CH,OH 14 0.15 0.54
CH(CH,;)SCH,CH;0H 14 0.19 0.59
CH(OH)CH, i6 0.21 G.61
CH(C,H3s)SCH,CH,OH 14 0.22 0.62
CH(OH)CsHs 17 0.29 0.68
CH(OH)CF; 18 0.36 0.74
CH(OH)CH(CH,). 19 0.50 0.81
Diols
R;:=R3;=CH;0OH, R;=H 20 0.11
R; = H, R! = ; = CH;CH;OH 7 26 0.13
CH:0H 21 0.16
CH(OH)CH, 22 0.28
CH{CH)GsHs 23 0.34
Other alcohols ok
o 32 0.70
exo 0. .
Fe 24
endo 0.40 0.75

[:

O QO
oXe

The R, values in mobile phases a and b showed a linear correlation, R2, =

f(R}), as presented in Fig. 1.
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Fig. 1. Ry values for ferrocenc compounds in primary alcoho!s (O) and secondary alcohols (@) as
mobile phases.
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