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Selected examples of calixarene dimers and oligomers are presented, along with calix-

arene assemblies with other molecules, including those containing fullerene units.
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The synthesis and characterization of copper(II) complexes with 4-azocyanoacetamido-

aniline antipyrine (HL1) and 4-azocyanoacetamido-m-toludine antipyrine (HL2) are re-

ported. Elemental analyses, molar conductivities, magnetic moments and spectral (IR,

electronic and ESR) studies have been used. The elemental analyses and IR spectra show

that the ligands behave as neutral or monobasic bidentate ones, either in the ketoazo or

enolazo form. The IR spectra also show that, in the chlorocomplexes (1 and 4), the cyano

group is changed to amide (––CO––NH2). Stereochemical structures for the complexes

are proposed.
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Rates of methyl transfer from methylcobalt(III) phthalocyanine (MeCoIIIPc) to bromide

and iodide nucleophiles in sulfolane were measured in the temperature range 20–40�C. In

contrast to iodide, bromide ion forms an unreactive complex MeCoIIIPcBr–, formation

constant for which was determined. Rates of reaction between CoIPc– and methyl iodide

were also measured. Identity rate constant for methyl transfer between two CoIPc–

nucleophiles of 51 M–1 s–1 at 25�C was obtained using the Marcus equation. This identity

rate is the largest out of many determined in this solvent.
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Copper(II) pyridine-2,6-dicarboxylate dihydrate and its ronicol (ron), nicotinamide (nia)

and caffeine (caf) complexes were prepared and their spectral, magnetic as well as their

bio-activites were studied. X-ray analysis of [Cu(pydca)(H2O)2] (pydca = pyridine-

2,6-dicarboxylate) shows, that the complex exists in two isomeric forms: monoclinic and

triclinic and it is an example of the coordination isomerism. Triclinic forms also exists in

two isomeric forms, differing mostly by degree of distortion and being an example of the

distortion isomerism. On the basis of spectral and magnetic properties for Cu(pydca)L (L

= ron, nia or caf) a square-pyramidal coordination of the copper(II) ion can be proposed.

Highest bio-activity shows [Cu(pydca)(H2O)2].
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Semiempirical Calculations in a Search for a Mechanism
of 2-Methyl-4-phenylquinoline Formation from

4,4-Diphenyl-3-buten-2-one Oxime Acetate
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The known thermal non-catalytic formation of 2-methyl-4-phenylquinoline from 4,4-

diphenyl-3-buten-2-one oxime acetate was analyzed by semiempirical MNDO, AM1

and PM3 methods of calculation, assuming the process consists of three steps: thermal

disrotatory electrocyclization of the oxime acetate, inversion of the cyclic intermediate

on the nitrogen atom and elimination of acetic acid from the inverted intermediate ac-

cording to Ei mechanism. It appears from PM3 calculations, which led to better results

than MNDO or AM1, that the disrotatory electrocyclization is the rate-determining step

for the whole synthesis.
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The reaction of O-methyl thiocarboxylates 8a, b with organic azides at 110�C yielded the

corresponding imidates of type 9, which were easily hydrolyzed to give amides 10. The

formation of 9 can be rationalized by a 1,3-dipolar cycloaddition of the azide with the

C=S group, followed by the “twofold extrusion” of N2 and S. The analogous reaction with

methyl dithiobenzoate (11) led to thioimidates 13. On heating, the latter were trans-

formed into thioamides 12.
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Synthesis of the Potent Antitumor
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A simple synthesis of the saponin OSW-1 aglycone is described. A key step of the synthe-

sis is the reaction of a recently reported steroidal 17�-hydroxy-22,16-lactone with

isoamyllithium. The relative reactivity of the hydroxy groups in the 16�-, 17�-, and

22-positions was examined.
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in 16-Membered Macrocycle
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16-membered crown ethers bearing oxygen and sulfur atom(s) and an azo or azoxy group

in the macrocycle have been synthesized by reductive macrocyclization of respective

dinitropodands. Behavior of the compounds as ionophores in ion-selective membrane

electrodes has been studied. The structure of 16-membered azothiacrown ether has been

solved by X-ray analysis.
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The applicability of the extended Nernst-Planck equation with the homogeneous distri-

bution of ions and the capillary model (the Boltzmann distribution of ions) to the descrip-

tion of electrokinetic phenomena in the system Nafion 117|0.1 M mixture of NaCl and

KCl has been discussed. It has been found that only the capillary model can reasonably

describe those phenomena, simultaneously preserving the Onsager reciprocity relation.

The extended Nernst-Planck equation gives unsatisfactory results by either strongly

breaking the reciprocity relation or, assuming the reciprocity relation (�i must be 1),

leading to large discrepancies between the hydrodynamic permeability and the electrical

conductivity. The interpretation of �i in terms of the capillary model has been given. �i <

1 for counterions and �i > 1 for coions result from the radial concentration profiles of

those ions and of the convective velocity. The dependence of �i on the kind of acting force

has been proved.
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Kinetic Studies on Perborate Oxidation
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Solution of perborate in glacial acetic acid generates peracetic acid on aging and the

peracetic acid oxidation of diphenylamine is fast. Hydrogen peroxide in glacial acetic

acid does not yield peracetic acid on standing; also, the hydrogen peroxide oxidation rate

is only two-third of perborate. The aging effect was overcome by dissolving perborate in

1,2-diols. The oxidation in 1,2-diols-acetic acid is zero order in the oxidizing agent,

whereas the same oxidation with fresh solution of perborate in acetic acid is first order

with respect to the oxidizing agent. However, the rate of the former and the specific rate

of the latter show first order dependence on [perborate]0. The reactions proceed via two

paths, one is first order and the other is zero order in diphenylamine. In 1,2-diols-acetic

acid, the perborate oxidation is slower than hydrogen peroxide. The reaction mechanism

is discussed and the rate laws derived.
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The hydrogen evolution reaction (HER) has been studied at indium electrode in pure

molten ethylammonium tetrafluoroborate (EtNH3BF4). Measurements were carried out

from 424 to 474 K. The a.c. impedance and potentiostatic polarization techniques were

used. The exchange current density of the HER, its overall apparent activation energy, the

cathodic transfer coefficient and the double layer capacitance have been determined. It

has been postulated that the amine molecules do not adsorb on the indium electrode sur-

face in the potential range applied and do not inhibit the HER.
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A quantum mechanical study of cis-syn cyclobutane cytosine-containing photodimers

including the normal and rare tautomeric forms of bases has been performed using the ab

initio method at HF/6-31G(d,p), MP2(fc)//HF/6-31G(d,p) and MP2(fc)/6-31G(d,p) lev-

els. It is predicted that in the gas phase all photodimers containing the rare imino form of

cytosine are more stable than those containing its normal form. The Monte Carlo study of

the hydration for cytosine-consisting dimers showed that the dimer containing the imino

form of cytosine is stabilized by water cluster more than that containing its amino forms.

As a result, the imino form of cytosine in the cytosine-containing dimer directs the incor-

poration of adenine in the complementary strand during replicative bypass. Data ob-

tained point to the cytosine tautomerism as a possible mechanism for the origin of

UV-induced mutation.
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Exerting pressure jumps of several kbar in gaseous deuterium in the range of 5–28 kbar,

surrounding a palladium deuteride wire, the diffusion coefficients of deuterium in the

solid phase were evaluated by following the time course of the electrical resistance. Ab-

sorption of deuterium is characterized by a smaller diffusion coefficient than its de-

sorption. Both represent a decreasing function with the inrease of deuterium pressure.

The difference of the ab- and desorption kinetics is explained by the influence of the elas-

tic energy on the energetics of the occupation of metallic interstitials by deuterium parti-

cles. Comparisons with previous measurements are given.
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