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Abstract

Condensation of 2-aminoethane sulfonic acid(Taurine) and benzaldehyde in sodium hydroxide ethanolic
solution gave the Schiff base [2-(benzylidene amino) ethanesulfonic acid(L)] . This base particularly bind
to metal ions Co (II) ,Ni (I1),Cu (11) , Zn (I)and Hg (1) in 2:1 molar ratio via the N atom lone pair and
oxygen atom of sulfonic acid (the most active positions) as a neutral bidentate ligand to form complexes of
general formula [ML,. 2H,O]Cl,. Characterization of these complexes were octahedral geometry as
information obtained from IR and UV spectra and molar conductivity measurements.
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Introduction

The biological activity attached to the Taurine nucleus [1-9] provided a great deal of
interest in the nucleophilic addition of its terminal amino group to the carbonyl carbon of
aromatic aldehydes forming Schiff bases of biological interest such as bacteriostatic,
herbicidal and antifungal activity[10]. Duo to its flexibility and selectivity as well as
sensitivity towards the central metal atom it was of interest to coordinate this base with
different metal salts to get biologically active complexes[11-12].
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Thus, and as a part of a continuous program directed toward the synthesis of important
biological active compounds[13-15], it became of interested to investigate preparative routes
to synthesis of Schiff base L(Schemel)derived from the reaction of benzaldehyde and
Taurine and to study it's complexation with metals Hg (I1), Cu (I1), Ni (I1), Co (11) and Zn (I1)

Experimental
All melting points were determined on a Gallen Kamp and Electrothermal 1A9300 Digital-

Series (1998) apparatus and were uncorrected. IR Spectra were recorded on Unicam SP 2000
Spectrometer at a range (200-4000 cm™) using KBr discs. Electronic spectra were recorded
on a Shimadzu UV/Vis Spectrophotometer UV- 160 for 10 M solution of the complexes in
ethanol at ambient temperature (25 °C) .
Synthesis of Schiff base[2-(benzylidene amino)
ethanesulfonic acid](L)[16] :

2-Ethaneaminosulfonic acid (Taurine) and benzaldehyde (1 : 1 molar ratio)were dissolved
in Sodium hydroxide ethanolic solution. The resulting reaction mixture was refluxed for two
hours. The solid precipitate was poured into water and acidified to neutral, filtered, washed
with distilled water dried, recrystallised from ethanol to give a yellow crystals of
(L).Physical properties and spectra data were listed in Table (1) and (2) respectively.
Synthesis of complexes(1-5)[17]:

Sodium hydroxide ethanolic solution of Schiff base [2-(benzylidene amino)
ethanesulfonic acid](L) (2.13g,10 mM) was mixed with metal (11) chloride (5 mM) in absolute
ethanol (10 ml) solution keeping ligand-metal ratio 2 : 1.

The mixture was then refluxed for two hours on a water bath till the complex precipitated

out. The solid product was filtered, washed with distilled water and dried in vacuo. Physical

properties and spectra data and molar conductivities of dissolvable complexes were listed in

Tables (1) and (2) respectively.

Table (1):Physical properties, molar conductivities of dissolvable and spectra data of the
complexes (1-5)

UV/Vis | Molar ConductivityCm?
Amax ohm Mol
Complex Structure M.P. am
No Color °C
CeHs-
. CH =N(CH,),SO,0H 245
Ligand(L) Vellow 294 O
218
1 Green
320 130
[Co(L),H,0] Cl, 370
2 Brown 290 390
301
[Ni(L),H,0] Cl, 350
3 Greenish Blue 285 392 170
4 [Zn(L), I—_|ZO] Cl, 165-170 Insoluble Insoluble
White
5 [Hg(L)ZH_ZO] Cl, 288 dec. Insoluble Insoluble
White
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Table (2): IR spectra of ligand and complexes(1-5)

Selected IR bands
(cm™)
Complexe

no M-O M-N M-OH, Pr Pw (C=N)
L S (N I I 1640s

1602s
1 520 450 440 880 530
2 560 400 430 870 580 1618m
3 550 420 410 740 630 1622 W
4 540 530 430 820 560 1634br
5 560 570 450 850 540 1633w

br : broad, vs : very strong, s : sharp, m : medium, w : weak

Results and Discussion

The information obtained from IR and UV spectra and molar conductivity measurements
along with some physical properties of the complexes were summarized in table 1 and (2)
respectively. The ligand L was synthesized by Scheme (1).

R e Wand e
O o HO \\O
taurine benzaldehyde L=

(Schiff baes)
2-(benzylideneamino)

Scheme(1) ethanesulfonic acid

This ligand on interaction with Co (1) ,Ni (11),Cu (I1) , Zn (Il)and Hg (11), in 2:1 molar ratio,
yields complexes corresponding to the general formula [ML,. 2H,0O]Cl, Scheme(2).
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The high molar conductance values of the complexes revealed their electrolytic nature.
Characterization of these complexes were octahedral geometry.

IR Spectrum Table(2) of the free ligand was compared with the spectra of the metal
complexes. In the spectrum of the free ligand, the sharp band at 1640 cm* can be assigned to
the vC=N vibration. In the complexes, this band was found at the lower values. The lowering
of the vC=N frequency in the complexes, indicates the coordination of the azomethine
nitrogen atom at the metallic ion[18-19].

In addition, all IR spectra belonging to the Co (I1) ,Ni (11),Cu (lI) , Zn (Il)and Hg (1)
complexes confirming the existence of water molecules in the structure of the crystalline
lattice [20].

Table (2) ,the UV spectra of Schiff base in ethanolic solution was 245nm and 290 nm due to
the electronic transition m—x* in phenyl ring, n—n* and n—n* transitions in C = N group,
respectively. On complexation, a blue shift(301-392 nm ) was observed due to the
polarization in the C = N caused by the metal-ligand electronic interaction during the
chelation [20] .

Conclusions

The coordination chemistry of a Schiff base ligand, obtained from the condensation of 2-
aminoethane sulfonic acid(Taurine) and benzaldehyde in sodium hydroxide ethanolic
solution, was described. Co (I1) ,Ni (11),Cu (I1) , Zn (I1)and Hg (Il )complexes have been
synthesized using the above Schiff base ligand and characterized on the basis of molar
conductivity and spectral data.

The Schiff base coordinates through N atom lone pair and oxygen atom of sulfonic acid
(the most active positions) to the metal ion and acts as a neutral bidentate ligand to form
complexes of general formula [ML,. 2H,0]Cl; in 2:1 molar ratio. All the complexes exhibit
octahedral geometry.
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