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A series of crystalline 1:1 hydrogen-bonded complexes between 2,4-dichlorobenzoic

acid (DCBA) and various quinolines and pyridines was prepared. Fourier-transform in-

frared spectra (FTIR) of these complexes are presented and analyzed in the �OH and �C=O

regions. The correlation between the gravity center of the protonic vibrations �cg (cm
–1

),

the quantity ��/��0 and the pKa values of the amines are presented. The integrated inten-

sities in solution A (Lmol
–1

cm
–2

) and in the crystalline state A (kg mol
–1

cm
–2

) in the �C=O

region were correlated with the pKa values of the investigated amines. Striking anomalies

are observed at the critical region (50% proton transfer). These results can be interpreted

by assuming that quasi-symmetrical O..H..N bridge is formed with a single, flat mini-

mum potential in the solid state and a double minimum potential in solution.

Polish J. Chem., 77, 1–12 (2003) INORGANIC CHEMISTRY



Spectrochemical Properties of Noncubic Transition Metal
Complexes in Solutions. XIII. Angular Overlap Treatment

of Diaquabis(salicylideneaminothiazole)cobalt(II)

by I. KuŸniarska-Biernacka and K. Kurzak

Department of Chemistry, University of Podlasie, PL 08-110 Siedlce, Poland

(Received July 10th, 2002; revised manuscript September 16th, 2002)

Mixed ligand cobalt(II) complex with monodentate (water) and bidentate (Schiff base:

salicylidene-2-aminothiazole) ligands has been characterized by elemental analyses,

molar conductivities, ultraviolet (UV) and visible (VIS) spectroscopy. The electronic

spectra of solids as well as solutions exhibit pseudo-octahedral coordination geometry

for the cobalt centre. The molar conductivities indicate their non-electrolytic properties

in solvents studied. Combined multi-technique experiments have been used to postulate

the C2h geometry for the species in solutions and to determine the coordination properties

of ligators and their bonding abilities (ligand-field parameters).
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Nickel(II) and nickel(III) complexes of formula [Ni
II
LCl2] and [Ni

III
LCl2]

+
containing

tetraaza macrocyclic ligands with nitrogen donor atoms, where L = [14]aneN4 (L
1
),

2-Me[14]aneN4 (L
2
), 5,12-Me2[14]aneN4 (L

3
), 5,7,7,12,14,14-Me6[14]aneN4 (L

4
), form

stable crystals with a pseudo-octahedral geometry of central atom. This work concerns

the methyl analogues of Ni(II) and Ni(III) complexes. Magnetic and spectroscopic mea-

surements gave values of spectroscopic parameter g and paramagnetic temperature de-
pendence characteristic for this type of compounds. Their properties were investigated

using EPR, reflectance spectroscopy and IR techniques. The Faraday method was used

for the investigation of magnetic susceptibility between 4.2–300 K.
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1
H,

13
C, and

15
N NMR spectra show that (Z)-2-benzenesulfonyl-1-phenyl-2-(phenyl-

hydrazono)ethanone is the only tautomeric form detected in chloroform solution. Sub-

stituent in the phenylhydrazone moiety does not affect this tautomeric preference. Ab

initio calculations show that (Z)-2-benzenesulfonyl-1-phenyl-2-(phenylhydrazono)etha-

none is really favoured over its proton transfer products in chloroform solution. This shows

that N-H...OS(O) interaction is much stronger than the hydrogen bonds in other tautomeric

forms. The (Z)-2-benzene-sulfonyl-1-phenyl-2-(phenylhydrazono)ethanone tautomer

was also detected in the crystal state.
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A new method for the synthesis of azocrown ethers with different heteroatoms in

macrocycle and of different size of molecular hole has been described. This method con-

sists in reaction of 2,2�-difluoroazobenzene with diols, diamine, aminodiol and dithiol in

the presence of base.
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Syntheses of novel N-amino-N�-(benzenesulphonyl)guanidines (4a–h, 5a–g) from N-

(benzenesulphonyl)cyanamide potassium salt and hydrazine derivatives are described.

Compounds 4b, 5a–c and 5e were evaluated by in vitro assays of growth inhibition

against several human tumor cell lines. The highest in vitro cytotoxic activities were

found for 3-phenylamino-1-(2-benzylthio-4-chloro-5-methylbenzenesulphonyl)guanidine

(5b) (IC 50 = 2.35–8.14 �M) and 3-phenylamino-1-(4-chloro-2-ethoxycarbonylmethyl-

thio-5-methylbenzenesulphonyl)guanidine (5c) (IC50 = 2.74–10.6 �M), while other

tested compounds (5a, 5e) showed the moderate cytotoxic activities.The molecular or-

bital calculation of the possible tautomeric forms of the benzenesulphonylguanidine de-

rivatives were also presented.
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The spectroscopic and photophysical properties of lumichrome and its 1- and 3-methyl

and 1,3-dimethyl derivatives in acetonitrile and in methanol are presented. In common

with the parent molecule, the photophysics of the lumichrome methyl derivatives are

dominated by non-radiative transitions in both methanol and acetonitrile. However, fluo-

rescence yields in methanol are higher than in acetonitrile as a result of a reduction in the

efficiency of non-radiative deactivation channels. These observations are discussed in

terms of the available solvent-solute interactions.
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Inelastic incoherent neutron scattering spectra (IINS) were obtained for normal and

deuterated L-proline. Raman and infrared spectra were also recorded. Geometries were

optimized for the zwitterion form using ab initio Hartree-Fock (HF) level with 6-31G*,

6-311G** and 6-311++G** basis sets. Force fields and normal modes were calculated

and used as basis for an assignment of the spectral features. The theoretical frequencies of

normal and d2 – L-proline were compared with IINS spectra.
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The synthesis of derivative of poly (4-hydrazo-diphenylenedisulfide) by reaction of

1-chloro-4-nitrobenzene with sodium sulfide and disulfide in N-methyl-2-pyrrolidone

leads to oligomeric products with average molecular weight of the homogeneous chains

1182 g/mol and 690 g/mol, respectively. The mechanisms of the reactive intermediates

polycondensation reaction are described. The products were characterized by IR,
1
H

NMR, and EPR spectroscopy and by elemental analysis. The final amorphous oligomer

products contain mostly diamagnetic species and about 1% of paramagnetic species. The

latter produce strong isotropic EPR signal at g = 2.0025 from free radical with concentra-

tion of about 10
18

radicals/gram. Pulsed EPR spectroscopy allowed identifying the radi-

cal by analysis of the electron spin echo envelope modulation spectrum. The radical is

localized on the carbon atom of the C=O-group of the N-methyl-2-pyrrolidone moiety

with broken internal C–N bond of the lactam ring.
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