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The Synthesis, X-ray Structure and Metal Cation
Complexation Properties of Colored Crown with Two
Heterocyclic Residues as a Part of Macrocycle
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New azocrown ether with pyrrole and pyridine as parts of macrocycle was synthesized.
Metal cation complexation was investigated in acetonitrile and in acetonitrile-water
mixture with the use of UV/VIS spectroscopy. Structure of the macrocycle was studied
by X-ray diffraction.
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A novel macrocyclic Knoevenagel Schiff base ligand has been designed and synthesized
using 3-cinnamalideneacetoacetanilide and 4,4’-diaminodiphenylmethane. It acts as a
tetradentate and strongly conjugated to form a cationic solid complex with
CuCly/NiCl,/CoCly/ZnCl,/MnCl,/CdCl,/HgCl,/VOSO,4. The formed ligand and the
complexes were characterized by usual spectral and analytical techniques. All the syn-
thesized complexes were characterized by microanalytical data, magnetic susceptibility
measurements, IR, UV-Vis, '"H-NMR, ESR and mass spectral techniques. They exhibit
square-planar geometry except oxovanadium complex, which has square-pyramidal ge-
ometry. The electrolytic behaviour and monomeric nature of the complexes were con-
firmed from their conductance data and magnetic susceptibility values. The X-band ESR
spectra of Cu(Il) and VO(IV) complexes in DMSO at 300 and 77 K were recorded and
their salient features are reported. The in vitro antimicrobial activities of the investigated
compounds were tested against few microorganisms by well-diffusion technique. It was
found that the metal complexes have higher activity than the ligand. The cleavage activ-
ity of all the complexes was examined on CT-DNA using gel electrophoresis experiment
in the presence of H,O,. From the data, it was found that oxovanadium, zinc and manganese
complexes cleave DNA through redox chemistry.
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A novel cobalt(IT) coordination polymer [Co(bpy),(12-Se)]a 1 (bpy = 2,2"-bipyridine) has
been synthesized by low-temperature solid-state reaction. Single crystal X-ray analyses
reveal that compound 1 possesses a new type of two-dimensional (2-D) framework struc-
ture. Each Co(II) ion, located on an center of distorted octahedron, is six-coordinated by
four nitrogen atoms from the bpy ligands and two sulfur atoms from the u,-S¢ ligands.
The compound 1 was characterized by elemental analyses, IR spectra and UV-visible
spectra. The third-order non-linear optical (NLO) properties were also investigated and
they exhibit good non-linear absorption and self-defocusing performance with modulus
of the hyperpolarizability (y) 2.17x 10" esu for 1 ina 1.7x 10 * mol-dm > DMF solution.
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Two Schiff base copper(Il) complexes, [Cu,Ls(Uny-1,1-N3),] (1) and [Cu(HL),(NCS),]:
-2CH;0H (2) (HL = 2,4-dibromo-6-[(3-cyclohexylaminopropylimino)methyl]phenol),
were synthesized and characterized by elemental analyses, IR spectra, and single crystal
X-ray diffraction. Each Cu atom in the end-on azido-bridged dinuclear centrosymmetric
complex (1) is five-coordinate in a square pyramidal coordination. The Cu atom in
the mononuclear centrosymmetric complex (2) is six-coordinate in an octahedral co-
ordination. The Schiff base ligand and the two complexes showed excellent antibacterial
activity.
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Some new coordination compounds of tin(Il) have been synthesized by the reaction of
tin(I) methoxide with the Schiff bases prepared by condensation of aldehyde/ketones
with sulpha drugs. These complexes have been characterized on the basis of elemental
analysis, ultraviolet, infrared, "H NMR and '’Sn NMR spectral studies. The analytical
data of complexes indicate 1:2 metal ligand stoichiometry of the type of [ML,], where
M = Sn(II). The ligands behaved as bidentate chelating agents and bonded to the metal
ion through imines nitrogen and oxygen atom of either moiety of ligand. The antibacterial
activities of the ligands and their tin(II) coordination compounds have been screened in
vitro against the organism Escherichia coli, Staphylococcus aureus, Prouteus mirabilis,
and Bacillus thurengiensis.
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Previous studies on the histidine rich peptides-Cu®* systems have shown very efficient
coordination abilities and high termodynamic stability of the complexes formed. In this
work the ability of histidine-rich peptides with Ni*" ions are presented. The coordination
abilities of the series of the N-protected (Ac-His-Arg-His-Gly-His-Gly, Ac-His-Gly-
His-Arg-His-Gly, Ac-Gly-His-His-Arg-His-Gly, Ac-His-His-Gly-His-Arg-Gly) and
unprotected peptides (His-Arg-His-Gly-His-Gly, His-Gly-His-Arg-His-Gly, Gly-His-
His-Arg-His-Gly, and His-His-Gly-His-Arg-Gly) towards Ni** ions were studied by
spectroscopic (UV/VIS, CD) and potentiometric methods. For the N-protected peptides
the dominant complex species with {3N;,,} in physiological pH range has been deter-
mined, while for the unprotected peptides the coordination of the first amide nitrogen
takes place. Moreover, for the Ni**-peptide systems the complexes with two geometries
were determined: the paramagnetic octahedral species within the acidic pH range and the
diamagnetic square-planar species at pH exceeding 7.
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The two higly unsaturated copper(Il) macrocyclic complexes [CuL;](ClO4), (1) (L, =
N-dlI-5,12-dimethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene) and [CuL,](ClOy4); (2)
(L, = N-dI-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene) were
synthesized and the crystal structures of both compounds were determined at 173(2) K.
Complex 1 crystallizes monoclinic, space group P2,/c, with @ = 9.0929(5) R, b =
13.4683(5) R, c=8.2886(4) R, B=109.469(6)°, Z=2, whereas 2 crystallizes at the same
space group with a=10.4891(2) R, 5=16.9924(4) R, c=13.8780(3) R, B =105.150(2)°
and Z = 4. Their magnetic measurements have been carried out over the temperature
range 1.8-300 K using a Quantum Design SQUID magnetometer (MPMSXL - 5 type).
The results indicate that both compounds behave as weakly interacting copper centers in
the crystal lattice.
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An O-specific polysaccharide containing D-galactose, D-mannose and L-rhamnose was
obtained by mild acid hydrolysis of the lipopolysaccharide of the Salmonella Anatum
bacterium. The structure of the polymeric O-antigen was studied by composition analysis
and by 1D and 2D, 'H and *C NMR spectroscopy. The repeating unit of the polymer was
identified as a linear trisaccharide with the structure shown below, in which the galactose
residue was partially O-acetylated at C-6; this was responsible for the molecule’s struc-
tural heterogeneity.
—3)-a-D-Galp-(1—6)-B-D-Manp-(1—4)-0-L-Rhap-(1—
T(\
OAc (75%)

Key words: Salmonella, Anatum; O-polysaccharide, structure, NMR spectroscopy
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3-Acylsulfanyl-1-methyl-4-methylsulfanyl-quinolinium
Salts and Their Transformation into
4-Aminoquinolinium-3-thiolates and Azaphenothiazine
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3-Acylsulfanyl-1-methyl-4-methylsulfanyl-quinolinium methyl sulfates 3 were obtained
via acylation of 1-methyl-3-sulfanyl-1H-quinoline-4-thione (1) in the presence of a base
and subsequent alkylation with dimethyl sulfate. Reactions of 3-acylsulfanyl-1-methyl-
4-methylsulfanyl-quinolinium chlorides 4 with primary aliphatic and aromatic amines
led to 4-amino-1-methylquinolinium-3-thiolates (5). When the reactions of chlorides 4
with aniline were carried out in the presence of atmospheric oxygen, the 3-thiolate 5
formed in the first step of the reaction underwent cyclization to S-methyl-12H-quino-
[3,4-b][1,4]benzothiazinium chloride (6).

Key words: nucleophilic aromatic substitutions, phenothiazine, azaphenothiazine,
quinolinium thiolates, quinolinium salts
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Condensation of meta-cresol with ethyl acetoacetate in dehydrated phosphoric acid is
slow enough to observe formation and disappearance of the intermediates viz 1,2-di-
hydro-4,7-dimethyl-4-(4-hydroxy-2-methylphenyl)-coumarin (3) and 1,2-dihydro-4,7-
dimethyl-4-(2-hydroxy-4-methylphenyl)-coumarin (4). GCMS analyses of the reaction
mixtures indicated that 4,7-dimethylcoumarin (5) was formed from 3 and 4 by elimina-
tion of meta-cresol molecule. The compounds 3 and 4 were isolated by the column chro-
matography. Their structures were elucidated by the spectroscopic methods but
unequivocal assignment of the structure to the particular isomer was not possible. The
structures were resolved by X-ray diffraction studies.

Key words: von Pechmann reaction, coumarins, X-ray diffraction, molecular structure,
hydrogen bond
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Structural Basis for Superiority of
N-Methyl-N-(4,6-dimethoxy-1,3,5-triazin-2-yl)morpholinium
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Crystal Structures of N-Methyl-N-(4,6-dimethoxy-
1,3,5-triazin-2-yl)morpholinium and -piperidinium
Tetrafluoroborates and Their Demethylation Products
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Structural characteristics of tetrafluoroborates of N-methylated N-(4,6-dialkoxy-1,3,5-
triazin-2-yl)-morpholine and -piperidine, as determined by X-ray diffraction study, not
only explain their good performance as modular coupling reagents in the peptide synthe-
sis but also their higher stability than appropriate chlorides, which degrade easily through
demethylation. Not expected axial orientation of 4,6-dialkoxy-1,3,5-triazinyl substituent
at the quaternary N atom of the aliphatic ring observed in the crystal state has been con-
firmed in a solution by NMR technique. Quarternary triazinyl ammonium salts have been
found as excellent modular coupling reagents, particularly in peptide syntheses. Crystal
structure determination of N-methyltriazinylmorpholinium and -piperidinium tetra-
fluoroborates as well as their demethylated products provides a structural reason for the
observed reaction. Namely, formation of very stable guanidine system around C(2) atom
in 2-morpholine- and 2-piperidine-s-triazines is controlled thermodynamically, while the
difference in stability of chlorides and tetrafluoroborates (being superior) of quarternary
N-methyl-N-triazinylmorpholinium (or piperidinium) results from conservative confor-
mation of their cations, which hinders an access of large and less nucleophilic tetra-
fluoroborate anion than CI to the methyl carbon atom.

Key words: triazine-based coupling reagents, triazinylammonium structure, tetrafluoro-
borates, crystal structures
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Two novel amino alcohols were synthesized from L-arabinose and applied for the
enantioselective diethylzinc addition. The enantioselectivity for new ligands was much
lower than for previously reported rigid D-glucosamine derived ligand.
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Synthesis of new conjugates of muramyl dipeptide (MDP) and nor-muramyl dipeptide
(nor-MDP) with retro-tuftsin derivatives is presented. The corresponding protected
retro-tuftsin derivatives were also synthesized. The synthesis of a greater number of con-
jugates will enable structure-activity relationship studies.

Key words: muramyl dipeptide, MDP, nor-muramyl dipeptide, nor-MDP, retro-tuftsin
derivatives, tuftsin derivatives, synthesis, immunomodulators
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From extraction experiments and y-activity measurements, the extraction constant corre-
sponding to the equilibrium H;O"(aq) + 1-Na'(nb) 2 1-H;0" (nb) + Na'(aq) taking place in
the two-phase water—nitrobenzene system (1 = tetramethyl p-fert-butylcalix[4]arene
tetraketone; aq=aqueous phase, nb = nitrobenzene phase) was evaluated as log K, (H;0",
1-Na") =—0.6+0.1. Further, the stability constant of the 1-H;0" complex in water saturated
nitrobenzene corresponding to the equilibrium 1(nb) + H;0'(nb) 2 1-H;0" (nb) was cal-
culated for a temperature of 25°C as log By, (1-H;0")=9.740.2. Finally, by means of DFT
calculations, three different structures of this complex species were indicated. The calcu-
lated stabilization energy of 1-H;0", —406.7 kJ mol ™', is the same for of all three opti-
mized structures.

Key words: calixarene, protonation, stability constant, DFT, structure
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Density functional theory method at the level of B3LYP in combination with the
polarizable continuum model have been used to compute one-electron oxidation poten-
tials for fifteen different aromatic hydrocarbons derivatives in acetonitrile solution.
A linear relationship was observed between the theoretically predicted redox values and
experimentally determined anodic peak potentials of the aromatic hydrocarbons deriva-
tives. A good correlation is also found between experimental anodic peak oxidation po-
tentials and a simple computed property, namely the energy of the highest occupied
molecular orbital for neutral or radical cation of the aromatic hydrocarbons in acetonitrile
(R?=0.95).

Key words: aromatic hydrocarbons derivatives, calculations of oxidation potentials,
polarizable continuum model, predicted redox values
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Propylene, C;Hg, was studied by high resolution NMR spectroscopy in liquid and gas-
cous state at 300 K. Extrapolation of gas-phase 'H and C chemical shifts to the
zero-density limit permitted the determinations of absolute nuclear magnetic shielding in
the isolated propylene molecule. These new experimental results were used in a reliable
verification of ab initio calculations of proton and carbon nuclear magnetic shielding.
The analogous pure liquid propylene spectra were also measured. The second virial coef-
ficients and gas-to-liquid shifts were discussed in the context of intermolecular interac-
tions in gas and association in liquid phase.

Key words: NMR spectra, 'H and *C magnetic shielding, gas phase, intermolecular ef-
fects
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Electrochemical properties of anion- and cation-exchanging conducting polymer:
poly(3,4-ethylenedioxythiophene) films, doped by nitrate (PEDOT(NO3) or poly(4-
styrenesulfonate) ions (PEDOT(PSS)), were studied in NaCl solutions containing sur-
factants: anionic (sodium dodecylbenzenesulfonate, NaDBS), cationic (hexadecyl-
trimethylammonium chloride, RNCI) and non-ionic (Triton X 100). Voltammetric
experiments revealed significant influence of surfactant only for PEDOT(NO3) in the
presence of NaDBS, resulting from interactions between anion-exchanging polymer and
anionic surfactant. Impedance spectroscopy studies exhibited inhibiting influence of
surfactant ions reversibly retained on the polymer/solution interface on the rate of inter-
facial ion transfer, with no significant decrease of charge storing capability (redox capac-
itance). The influence of surfactants on analytical applicability of PEDOT as a receptor
membrane for potentiometric ion sensors was discussed.

Key words: poly(3,4-ethylenedioxythiophene), surfactants, electrochemical impedance
spectroscopy, potentiometric ion sensors
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N,N’-Dimethylthiourea catalyzes electroreduction of In(III) ions on a mercury drop elec-
trodes in an aqueous perchlorate solution in the range 0.5 <pH < 2. The catalytic activity
increases with the increase of concentration of N, N ’-dimethylthiourea. Electroreduction
of In(IIT) ions in the presence of N, N ’-dimethylthiourea is a multi-step reaction. The
transfer of electrons is preceded by the hydrolysis of In(H,0)." ions and formation of
In—-N,N’-dimethylthiourea complexes. These complexes are formed on the electrode sur-
face, because of the significant local N,N ’-dimethylthiourea concentration resulting
from its adsorption on mercury. The active complexes participate in consecutive transfer
of electrons.

Key words: electroreduction of In(III) ions, N,N ’-dimethylthiourea, dropping mercury
electrode, catalytic activity, true electroreduction rate constants
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