This article was downloaded by:

On: 25 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1l \L OF
LIQUID

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Behavior of Some Benzene Derivatives on Progressively Dried Fe(1ll)-
Impregnated Silica Gel Plates
S. Kveder?; S. Iskri¢%;, N. Zambeli®; O. Hadzija®

2 The Ruder Boskovi¢ Institute, Zagreb, Croatia ® Faculty of Pharmacy and Biochemistry, Zagreb,
Croatia

Supsoiical Fluid T
ana Tach:

Fi o Fract
Proparstsa & Anaktical Sap

Exfitess by
dack Cazes, Ph.D.

To cite this Article Kveder, S. , Iskri¢, S. , Zambeli, N. and Hadzija, O.(1992) 'Behavior of Some Benzene Derivatives on

Progressively Dried Fe(lll)-Impregnated Silica Gel Plates', Journal of Liquid Chromatography & Related Technologies, 15:
10, 1719 — 1727

To link to this Article: DOI: 10.1080/10826079208018322
URL: http://dx.doi.org/10.1080/10826079208018322

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww.informworld.confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with prinary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/10826079208018322
http://www.informaworld.com/terms-and-conditions-of-access.pdf

09: 21 25 January 2011

Downl oaded At:

JOURNAL OF LIQUID CHROMATOGRAPHY, 15(10), 1719-1727 (1992)

BEHAVIOR OF SOME BENZENE
DERIVATIVES ON PROGRESSIVELY DRIED
Fe(Ill)-IMPREGNATED SILICA GEL PLATES

S. KVEDER], 8. ISKRIC1,
N. ZAMBELI2, AND 0. HADZIJAl
IThe Ruder Bokovi¢ Institute
P. O. Bax 1016
41001 Zagreb, Croatia

2Faculty of Pharmacy and Biochemistry
Zagreb, Croatia

ABSTRACT

The influence of progressive drying of Fe(III)-hydroxy oxide sup-
port on the behaviour of hydroxy and carboxy benzene derivatives
in thin layer chromatography was investigated. The results show
that different complexes are formed depending on the kind of sub-
stances and/or condition applied.

INTRODUCTION

It is known that the surface of rocks, sediments and soils
have active functional groups, in particular OH, derived from me-
tal hydrous oxides or organic materials. The hydroxy groups of
metal hydroxy/oxides are the active factors for the interaction
with organic ligands i.e. for the formation of inner sphere sur-
face complexes (1). In the transformation of iron in soils and
sediments, and also in biochemical systems, great importance has

been attributed to the dissolution of iron hydrous oxides (2). In
1719
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natural systems this process is affected by biogenic ligands such
as organic acids, dicarboxilic or hydroxy carboxilic. Iron
nydrous oxides may differ widely with regard to chemical composi-
tion and structure and consequently may have different chemical
reactivity (1-5). In our work we examined the dependence of the
_evel of hydratation of iron hydrous oxides on the behaviour of
some benzene derivatives which could simulate the active parts of
humic material. As the technique thin-layer chromatography on
silica gel impregnated with Fe(III)-ions and dried for different

sime intervals was applied.

EXPERIMENTAL

All chemicals used were of analytical grade (purchased from
?luka A.G. Switzerland, Merck, F.R. Germany and B.D.H. England).
’re-coated plates of silica gel 60 Fu, (Merck) were impregnated
vith Fe(NO3); (1%, ethanolic, by spraying) and dried at 75°C for
5 min., as well as for 24 and 72 hours, respectively. Tap water
vsas used as the developer for ascending technique with solvent
iscent cca 8 cm. Detection was performed by visual inspection and
oy spraying with bromocresol green indicator solution. R, values
vere determined using the arithmetic means of 2-5 runs. In the
case of pyrogallol and gallic acid the "R;" denotes the upper

sorder of the spot (see later).

RESULTS AND DISCUSSION

In Fig. 1. the structures of the compounds tested are shown.
it can be seen that the benzene derivatives with hydroxy and car-
noxy groups respectively, in different positions in the benzene

ring were considered. The results of the experiments are presented
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Figure 1. Benzene derivatives tested

in Table 1. If one assumes that the migration of the compounds on
plain plates is mostly governed by their solubilities in water
(6,7) and by comparing these mobilities with those observed on
the impregnated plates the importance of the functional groups as
well as of their position in the benzene ring becomes obvious. A
different behaviour on impregnated plates versus nonimpregnated
ones and the influence of the duration of heating of the support
should point to the formation of complexes. The formation of com-
plexes by carboxyl groups only (benzoic and o-phthalic acid)
could not be verified by this method. On the other side, the com-
pounds bearing phenolic groups only or both phenolic and carboxy

groups show clearly the formation of complexes the mobility of
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TABLE 1.
R¢x100 values of some hydroxy and carboxy benzene derivatives
on progressively dried (75°C) Fe(III)-impregnated silica gel

Developper: tap water

No Compound Ry ¥ 100

5 min 24h 72h Plain
I Catechol 78 84 91 100
Ir Resorcinol 86 89 96 100
III Pyrogallol 0-71 0-96 0-100 100
v Benzoic acid 16 14 17 17
v o-Phthalic acid 23 22 27 12
V1 Ssalicylic acid 82 90 100 17
VII 4-Hydroxybenzoic acid 80 85 88 3
VIII Gallic acid 0-37 0-52 0-91 100

‘Results published earlier (6,7).

#hich was also influenced by the duration of heating of the
impregnated plates. Thus, both diphenols (catechol and resorci-
nol) and both monohydroxybenzoic acids (salicylic and 4-OH-ben-
zoic) respectively, although of completely opposite solubility in
water, gave complexes of almost identical and considerable migra-
tion. The mobilities of these complexes were also moderately in-
creased by the duration of the heating of the support. The intro-
duction of the third hydroxy group in the molecule (pyrogallol
and gallic acid) enhanced further the complexation, and from the
compounds very soluble in water the complexes of lower solubili-

ties were formed. However, in this instance, the spots on impre-
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gnated plates were very elongated, from the start toward the
front, and these elongations were considerably increasing with
the duration of heating of the support. The influence of heating
regime of Fe(III)-hydroxy oxide support on the migration of the
compounds used is shematically presented in Fig. 2. Thus, it is
obvious that prolonged heating causes modifications of the
Fe(III)-hydroxyoxide what reflects in the behaviour of the com-
pounds tested. Namely, investigating the precipitates of hydro-
lysed and for different time intervals aged Fe(NO;); solution by

Mdssbauer spectroscopy the following eguation was suggested (5)

Fed* == Fe(OH)2' == [Fe~ OH N peltt = |Spe O g O v
~SoH” 7 NoH” SOH]ns2

- \Fe/OH\Fe/Oﬂ + aH* ﬂ(?. @ - FeoOyq
v
~o 7 Sodnne

presenting the formation of Fe(III)-hydroxy polymer. It can be
presumed that on impregnated plates similar precipitates are
formed. By attaching of organic molecules with their active
functional groups to the surface of the metal hydroxy/oxide,
inner sphere surface complexes can be formed leading to the
detachment of the metal from the support. Such a process was
observed by investigating the reaction of §-Al,0; with different

ligands (1), and the following reaction scheme was proposed:
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Figure 2.
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Dependence of R; values of hydroxy- and carboxy-
benzene derivatives on progressively dried
Fe(III)-impregnated silica gel and comparison

with TLC on plain silica gel
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It seems likely to apply this model for the chromatography of the
benzene derivatives in water media on the support consisting of
Fe(III)~hydroxy/oxide. It can be presumed that the complexation
between iron and the active ligands may occur with all kinds of
Fe(I1I)-hydroxy/oxide formed. From the behaviour of the compounds
during the chromatography it could be drawn some conclusions how
the complexation process may occur. Looking at the Fig. 2 it can
be seen that all compounds tested exhibit similar behaviour on
impregnated plates, with respect to the time of heating of the
support. Namely, the mobility of the complexes formed is increa-
sing to the more or less extent proportionally with the time of
heating. This is the fact, but the explanation of the behaviour
may be different for different groups of compounds. Benzene carbo-
xilic acids show very small differences in mobilities on plain
and impregnated plates, as well as on impregnated plates with re-
gard to duration of heating. For this reason it is not possible
to conclude that either complexes are not formed at all, or com-
plexes of small solubility in water are formed. It can be sup-
posed that the last presumption is more probable because the in-
vestigations on preparation and characterization of this kind of
complexes revealed that they are formed and built on Fe(III)-hy-
droxy/oxide as well as on Fe;O units as cores for complexation
(8,9). Regardless to different solubility in water of the parent
compounds, the complexes formed from diphenols and phenolic acids
behaved very similarly showing moderate rising of the mobility
proportionally to the drying time of Fe(III)-hydroxy/oxide sup-
port. For phenolic acids this behaviour can be attributed to
changing the characteristics of the complexes with the changing
of characteristics of the support. Transformation of the compo-

sition of the support is reflected in the loosing of hydroxy
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groups from the surface. In the case of diphenols this progres-
sive loosing of hydroxy groups from the surface of impregnant may
cause diminishing in complexation and on longly dried layers com-
plexes behaved as their parent compounds. The behaviour of gallic
acid and pyrogallol expresses special characteristics. Beginning
on short drying supports the complexes show low mobility which
rises considerably on heating but with tailing all the way from
the start. It is known that this kind of compounds form complexes
where two hydroxy groups are included in primary complexation
(10) while the third is available for polymerization. It can be
presumed that a similar process occurs during the chromatography
retarding the movability. On the other side loosing of the
hydroxy groups by progressive drying of the support make it less
active for complexation and the compounds partially behaved as

the parent compounds what results in the tailing.
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