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Conditions for the preparation of Mn(II), Co(II), Ni(II), Cu(II) and Zn(II) mesaconates

were investigated and their quantitative composition and magnetic moments were deter-

mined. The IR spectra and powder diffractograms of the complexes prepared with gen-

eral formula M(C5H4O4)
.nH2O (where n = 3 for Mn, Co, n = 2 for Ni, Cu and n = 0 for Zn)

were recorded and their thermal decomposition in air was studied. During heating, the

hydrated complexes are dehydrated in one (Ni, Co, Cu) or two (Mn) steps and next the an-

hydrous complexes of Mn(II) and Zn(II) decompose directly to oxides. The complex of

Co(II) decomposes to oxide with intermediate formation of the free metal, whereas those

of Ni(II) and Cu(II) complexes decompose to oxides with intermediate formation of mix-

ture of free metal and its oxide. The effective magnetic moments for the paramagnetic

complexes of Mn(II), Co(II), Ni(II) and Cu(II) attain values 5.32, 4.77, 3.12 and 1.73

B.M., respectively.
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Three new �-oxalato-bridged copper(II)–iron(III)–copper(II) heterotrinuclear complexes

described by the overall formula [Cu2Fe(ox)3L2]ClO4, where ox represents the

oxalato dianions and L stands for 5-phenyl-1,10-phenanthroline (Ph-phen), 4,7-diphe-

nyl-1,10-phenanthroline (Ph2-phen) or 5-chloro-1,10-phenanthroline (Cl-phen), have been

synthesized and characterized by elemental analyses, molar conductivity and magnetic

moment (at room-temperature) measurements, IR and electronic spectral studies. It is

proposed that these complexes have extended ox-bridged structures, consisting of two

copper(II) and an iron(III) ions, in which the central iron(III) ion has an octahedral envi-

ronment and the end capped two copper(II) ions have a square-planar environment. The

variable-temperature susceptibilities of [Cu2Fe(ox)3(Ph-phen)2]ClO4 complex were mea-

sured and studied in the 4.2~300 K range. The least-squares fit of the experimental suscepti-

bility based on the spin Hamiltonian operator, � � �H = JS S
1 2

� �2 , yielded J = –9.89 cm–1. The

magnetic coupling parameter is consistent with an antiferromagnetic exchange interaction

between the copper(II) and iron(III) ions through the oxalato-bridge in the complex.
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Three new Fe(II)–Pd(II)–Fe(II) heterotrinuclear complexes with dioximato-bridge

have been synthesized and identified as [Fe2Pd(�-FD)2(Me2-bpy)4]SO4 (1),

[Fe2Pd(�-FD)2(Me2-phen)4]SO4 (2) and [Fe2Pd(�-FD)2(Me-phen)4]SO4 (3); where

(�-FD)2� represents �-furildioximato; Me2-bpy, Me2-phen and Me-phen denote

4,4�-dimethyl-2,2�-bipyridine; 2,9-dimethyl-1,10-phenanthroline (Me2-phen) and

5-methyl-1,10-phenanthroline (Me-phen). Based on elemental analyses, molar con-

ductance measurements, IR and electronic spectral studies, these complexes are pro-

posed to have extended dioximato-bridged structures and to consist of two iron(II) ions

and a palladium(II) ion, in which the central palladium(II) ion has a square-planar envi-

ronment and the end capped two iron(II) ions have a distorted octahedral environment.

The magnetic properties of complexes [Fe2Pd(�-FD)2(Me2-bpy)4]SO4 (1) and

[Fe2Pd(�-FD)2(Me2-phen)4]SO4 (2) were investigated over the 4.2~300 K range and cor-

respond to what is expected for an antiferromagnetic Fe(II)–Fe(II) pair with SFe(II) = 2 and

SPd(II) = 0 (Pd2+ is a diamagnetic in a square-planar environment) local spins. The ex-

change integral (J) was evaluated as J = �2.89 for (1) and J = �3.16 for (2) based on the

spin Hamiltonian operator, � � �H = JS S
1 2

� �2 .
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Eleven novel µ-oxamido-bridged copper(II)–lanthanoid(III) heterobinuclear complexes

described by the overall formula Cu(obp)Ln(Ph2-phen)2ClO4 (Ln = Y, La, Nd, Sm, Eu,

Gd, Tb, Dy, Ho, Er, Yb), where obp denotes N,N�-oxamidobis(propionato) and Ph2-phen

represents 4,7-diphenyl-1,10-phenanthroline (Ph2-phen), have been synthesized and

characterized by elemental analyses, spectroscopic (IR, UV, ESR) studies, and molar

conductivity measurements. The temperature dependence of the magnetic susceptibility

of complex Cu(obp)Gd(Ph2-phen)2ClO4 has been measured over the range 4.2~300 K

and the magnetic properties were studied in detail, demonstrating the presence of a very

weak ferromagnetic interaction between the adjacent Gd(III) and Cu(II) ions through the

oxamido-bridge. Based on the spin Hamiltonian operator, � � �H = 2JS S
1 2

� � , the exchange

integral (J) was evaluated as +2.98 cm–1. A plausible mechanism for the ferromagnetic

coupling between Gd(III) and Cu(II) is discussed in terms of spin-polarization.
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Joint spectroscopic (ESR, electronic absorption and FT IR) and voltammetric (square-

wave and cyclic voltammetry) techniques were employed to investigate the properties of

copper adducts with cysteine, N-acetylcysteine and methionine under aerobic and anaer-

obic conditions. The metal oxidation state in the solid and solvated adducts adheres to the

presence of oxygen, whereas ESR results (g�� = 2.245, g� = 2.059, A�� = 170 Gauss) reveal

tetragonally distorted octahedral copper(II) environment under aerobic circumstances.

In presence of the thiol and thioether ligands under nitrogen voltammetric measurements

evidence formation of copper(I) species.
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1H NMR and UV/Vis studies on the interaction of uranyl complex of salophene (bis-

salicylaldehyde-phenylenediimine) with nitrite, nitrate, sulphate, dihydrogenphosphate

and fluoride anions are described. Only in the case of phosphate and fluoride ions an in-

teraction was noticed. In the case of the former ion the changes in spectra were attributed

to destruction of ionophore. The degradation of the ionophore is caused by the formation

of uranyl phosphate, followed by hydrolysis of the Schiff base. Also the consecutive re-

action might shift the hydrolysis equilibrium. NMR and UV/Vis studies aiming at the ex-

planation of the mechanism of salophene decomposition are described.

Polish J. Chem., 76, 671–677 (2002)



Metal-Ion-Directed Synthesis of Homo- and
Heteronuclear Dimetallic Schiff Base Podates. II.

by W. Radecka-Paryzek, M.T. Kaczmarek and I. Pospieszna-Markiewicz

Faculty of Chemistry, Adam Mickiewicz University, 60-780 Poznañ, Poland

e-mail:wrp@amu.edu.pl

(Received December 13th, 2001; revised manuscript January 28th, 2002)

Homodinuclear complexes with magnesium(II), calcium(II), and barium(II) ions and

heterodinuclear complexes with calcium(II) or cadmium(II) and lanthanide(III) ions

containing Schiff base open-chain ligand terminated by one amine and one carbonyl

group were prepared as a result of the partial Schiff base condensation reaction between

2,6-diacetylpyridine and 4-methyl-1,2-phenylenediamine in the presence of the appro-

priate ions acting as templates. The complexes were characterized by spectroscopic

methods (IR, 1H NMR, FAB-MS), thermogravimetric and elemental analyses.
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1,2-Dihydroxyimino-3,6-di-aza-8,9-O-iso-butylidene nonane (H2L) was synthesized

starting from 1,2-O-iso-butylidene-4-aza-6-amino hexane (RNH2) and antichlorogly-

oxime. Ni(II) and Cu(II) complexes of H2L have a metal:ligand ratio of 1:2 and the ligand

coordinates through two N atoms, as do most of the vic-dioximes. However, Zn(II) and

Cd(II) complexes of H2L have a metal:ligand ratio of 1:1 and one chloride ion and one

water molecule are also coordinated to the metal ion. Structures of the ligand and its tran-

sition-metal complexes are proposed, according to elemental analyses, IR, 13C and 1H

NMR spectra, magnetic susceptibility measurements and thermogravimetric analyses

(TGA).

Polish J. Chem., 76, 687–694 (2002)



Phase Equilibria in the System Nd(PO3)3 – KPO3

by T. Znamierowska and D. Mizer

Department of Inorganic Chemistry, Faculty of Engineering and Economics,

Wroc³aw University of Economics, Komandorska 118/120, 53-345 Wroc³aw, Poland

(Received December 14th, 2001; revised manuscript February 4th, 2002)

The system Nd(PO3)3 – KPO3 has been investigated by differential thermal analysis (dur-

ing heating), thermogravimetric analysis, mass spectrometry, Raman spectroscopy and

X-ray powder diffraction and its phase diagram was proposed. It was discovered that ini-

tial metaphosphates react at a 1:1 molar ratio forming intermediate compound

KNd(PO3)4. It was found that it melts incongruently at 854�C giving Nd(PO3)3 and a liq-

uid rich in KPO3. Phosphate KNd(PO3)4 is stable down to room temperature and does not

show any polymorphic transitions.

Polish J. Chem., 76, 695–699 (2002)



Nitration of Calixcrown 6 Influence on Extracting
Abilities. Use of Cesium Salts for Detection of Crown
Ether Macrocycles with the Electrospray Ionization

Mass Spectrometry Technique

by C.K. Jankowski
1,3

, J.F. Dozol
2
, F. Allain

3
, J.C. Tabet

7
, R. Ungaro

4
,

A. Casnati
4
, J. Vicens

5
, A. Asfari

5
and J. Boivin

6

1Université de Moncton, Moncton, Canada
2CEA, DEN Cadarache/DED/SEP/LCD, France
3CEA, DEN Saclay/DPC/SCPA/LAS2O, France

4Universita di Parma, 43100 Parma, Italy
5ECPM, URA 405 du CNRS, F-67008 Strasbourg, France

6ICSN,CNRS, 91198 - Gif sur Yvette, France
7LCSOB, URA 7613, Université P. et M. Curie, 76252, Paris, France

(Received November 15th, 2001; revised manuscript January 21st, 2002)

Two organic synthetic reactions – mononitration and phosphorylation of crown-6 com-

pounds were performed under Cs+ cation monitoring via in situ complexation using

electrospray ionization mass spectrometry (ESI-MS). Formation of Cs+ complexes is a

rapid analytical tool for characterization of complex reaction mixtures.
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Four new analogues of a previously designed bradykinin antagonist, D-Arg-Arg-Pro-

-Hyp-Gly-Thi-Ser-D-Phe-Thi-Arg, containing replacements in positions 6 and 7 with all

possible combinations of enantiomers of N-methylphenylalanine (MePhe) were designed,

synthesized and bioassayed. The presence of two consecutive MePhe residues in the se-

quence of the analogues caused great difficulties in the synthesis. The best results for the

CO–N(CH3) bond formation were obtained using O-(7-azabenzotriazol-1-yl)-1,1,3,3-

-tetramethyluronium hexafluorophosphate/7-azabenzotriazol-1-ol (HATU/HOAt) as cou-

pling reagent (Fmoc strategy). The antagonistic potency of these peptides was assessed

by their ability to inhibit vasodepressor response to exogenous bradykinin in conscious

rats. Our results showed that the modifications proposed resulted in a decrease in antago-

nistic activity. However, we demonstrated once again that the D-amino acid in position 7

of BK antagonists may be replaced by a suitable L-amino acid residue. Our results may be

of value in the design of new B2-antagonists.
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A new kaurenoid, taibairubescensin C (1), was isolated from the ethanol extract of

the leaves and tender branches of Isodon rubescens (Hemsl.) Hara. Its structure was

designated as 2	,6�-diacetoxy-3	,11	-dihydroxy-ent-kaur-16-en-15-one (1) on the

basis of detailed spectroscopic analysis.
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4-Dialkylamino-6-chloro-2-methylthiopyrimidine-5-carbaldehydes with sodium azide

in dimethylformamide underwent ring closure reaction to form the corresponding

isoxazolo[3,4-d]pyrimidines.
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A general method of the synthesis of simple azacoronands via the amidation reaction is

presented. Several examples of the X-ray structure studies of the compounds obtained are

given.
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Organometallic systems provide an exceptional tool in the stereoselective synthesis. The

source of this selectivity, however, frequently remains a challenging question. In recent

years, theoretical studies of mechanisms of organometallic and metalloprotein catalysis

have received considerable attention. The density functional theory (DFT) methods have

been shown to be very successful in these studies. Their application, however, is still lim-

ited by the performance of the present computers. As the result, a new class of methods,

which employ quantum mechanical calculations combined with either semiempirical

and/or molecular mechanics levels (QM/MM), has been developed. This stimulated de-

velopment of a number of new semiempirical methods, which can handle metals. We

present a comparison of a few of these new methods with the DFT level on the example of

the acetyliron. In addition, the DFT calculations are used to shed some light on the mech-

anism of the stereospecific catalysis by acetyliron.
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Parameters of the electrical double layer at zirconium silicate/aqueous sodium chloride

interface were estimated from potentiometric titrations, background electrolyte ions ad-

sorption and electrophoretic measurements data. Using numerical optimization the ion-

ization and complexation constants of surface hydroxyl groups were determined. The

best fit of calculations to the experimental data was achieved by assuming two kinds of

surface hydroxyl groups that differ in acid-base properties.
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