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The title compound, [(C5H12N)4][V10O26(OC2H5)2] consisting of a [V10O26(OC2H5)2]
4–

polyanion and four protonated piperidinium [C5H12N]
+

was synthesized and character-

ized by elemental analyses, spectroscopic (IR, UV-vis and ESR) studies and single-crys-
tal X-ray diffraction. It crystallizes in the monoclinic system, space group P21/n and Z=

2, with a = 10.628(2) � , b = 12.983(2) �, c = 16.160(3) �, and � = 90.74(3)�.

Least-squares refinement gave a final R factor of 0.0559 for 4024 unique reflections hav-
ing I >2�(I). A three-dimensional supramolecular arrangement of the polyanion and

piperidinium cations in the crystal lattice is generated by hydrogen bonds. In contrast

with other anionic decavanadates, there are two ethoxy groups bridging the outmost va-

nadium atoms in the title compound. The coordinated nature of the ethoxy-bridge is the

first example among the reported decavanadates. The cyclic voltammetry behaviour of

the compound is preliminarily investigated.
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A series of novel complexes of 4-amino-5-benzyl-4H-1,2,4-triazole-3-thione (ABT),

5-benzyl-4-(benzylideneamino)-4H-1,2,4-triazole-3-thione (BBT), 5-benzyl-4-[(2-

hydroxybenzylidene)amino]-4H-1,2,4-triazole-3-thione (HBHT) and 5-benzyl-4-[(4-

methoxybenzylidene)amino]-4H-1,2,4-triazole-3-thione (BMT) with the divalent ions

Co(II), Ni(II), Cu(II) and Cd(II) have been prepared by direct combination of the ligand

and metal chloride salt in ethanol. The structures were determined by elemental analysis,

molar conductance, magnetic measurements, thermal behaviour, infrared and electronic

spectral data. ABT involves N (amino group) and S donor atoms, BBT and BMT involve

N (azomethine) and S donor atoms, both act as neutral bidentate ligands. HBHT involves

N, O and S donor atoms, acting as monobasic tridentate ligands. The stoichiometry of

these complexes is M:L = 1:1 and/or 1:2. The geometry of the complexes was assigned on

the basis of magnetic and electronic spectral data. Tetrahedral and octahedral structures

were proposed for the metal complexes. The ligands and their complexes were screened

for their antibacterial activity.
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The reactions of cyclic selenenamides: benzisoselenazol-3(2H )-ones and 1,3,2-benzo-

diselenazoles 3 with living cell nucleophiles such as water and thiols were investigated.

Both of them caused Se–N bond cleavage. The thiolysis of 1 led to selenosulphides 6 , 9
or to products of their disproportionation the equimolar mixtures of diselenides 7 and di-

sulphides 8 . The hydrolysis of 1 and 3 as well as thiolysis of 3 resulted in formation of

corresponding diaryl diselenides 7 or 10.

Key words: selenium compounds, thiolysis, hydrolysis, selenaheterocycles, selenosulphides

Polish J. Chem., 81, 1403–1411 (2007) ORGANIC CHEMISTRY



Synthesis of 1,3-Oxaselenan-2-imines from
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The reactions of aryl isoselenocyanates 1 with 3-chloropropan-1-ol (8) in the presence of

sodium hydride in dichloromethane at room temperature gave 1,3-oxaselenan-2-imines

10 in fair yield. A reaction mechanism via nucleophilic attack of the alcoholate at the

isoselenocyanate 1, followed by an 6-exo-tet cyclization, is most likely.
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Several 2-(4-chloro-2-mercapto-5-R-benzenesulfonyl)-3,4-dihydroxy-1,1-dioxo-2H-

1,2,4,6-thiatriazines (9–12) have been synthesized as potential anti-HIV (9–10) or

anticancer (11–12) agents. The in vitro anti-HIV or antitumor activities were tested at

the US National Cancer Institute (Bethesda, MD), and the structure-activity relationships

are discussed. Compound 9 (R = Me) showed good anti-HIV activity with 50% effective

concentration (EC50) value of 73.2 µM and moderate cytotoxic effect (IC50 = 220.0 µM).

The compounds 11 and 12 exhibited high or reasonable activity against most (98%)

of the human tumor cell lines tested. Compound 12 (R = 4-ClC6H4NHCO) is theprom-

inent of the compounds due to its good activity against 54 human tumor cell lines (GI50 =

0.67–38.9 µM), and remarkable selectivity toward renal cancer RXF 393 cell line (GI50 =

0.67 µM).
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2H -1,2,4,6-thiatriazines, synthesis, anti-HIV and antitumor activities, structure-activity

relationships

Polish J. Chem., 81, 1419–1426 (2007)



Butyrylcholinesterase Inhibitory Triterpenes from
Salsola baryosma

by Z. Ahmad1, S. Mehmood3, R. Ifzal1, A. Malik2, N. Afza3, F. Rashid1,
A. Mahmood1 and L. Iqbal3

1Department of Chemistry, University of Karachi, Karachi-75270, Pakistan
2International Centre for Chemical and Biological Sciences, H.E.J. Research Institute of Chemistry,

University of Karachi, Karachi-75270, Pakistan
e-mail: abdul.malik@iccs.edu

3Pharmaceutical Research Centre, PCSIR Labs. Complex Karachi, Karachi-75280, Pakistan

(Received April 10th, 2007)

Salsolic acid (1), a new oleanane type triterpene has been isolated from the chloroform

soluble fraction ofSalsola baryosmaalong with known triterpenes (2) and (3) isolated for

the first time from this species. The compounds 1–3 showed inhibitory activity against

the enzyme butyrylcholinesterase.
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The synthesis of S-(5-chloro-4-methyl-2-sulfamoylphenyl) N-(phenylsulfonyl)benzo-

thiohydrazonates 4a–k is described. The compounds 4b–f and 4j–k were screened at the

US National Cancer Institute for their in vitro activities against a panel of 53–57 human

tumor cell lines and relationship between structure and antitumor activity is discussed.

The compound 4b was inactive, whereas the remaining compounds exhibited fairly high

or reasonable activity (GI50 = 8.12–24.9 µM) against one or more human tumor cell lines.
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DFT calculations indicate that the transition states of [2+3] cycloaddition of trans-2-

phenylnitroethene to Z-C,N-diphenylnitrone led to 3,4-cis and 3,4-trans 4-nitroisoxazo-

lidines are almost perfectly symmetrical. Asymmetry of the transition states appears for

the reaction with more �-deficient trans-2-(trichloromethyl)-nitroethene. Nevertheless,

in both cases the formation of azolidine rings occurs in one step. The calculational results

correlate well with experimental data.
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1
H and

13
C NMR spectra of 2-acylcyclopentane-1,3-dione [acyl = formyl (1); acetyl (2)]

and 2,6-dioxocyclohexanecarboxylic acid (3) have been measured. The optimum molec-

ular structures of endo- and exo-enolic forms of investigated objects in solution have

been found using DFT method with B3LYP functional and 6-311G(2d,p) basis set. The

theoretical values of the NMR parameters have been then calculated using GIAO-DFT

method with the same functional and basis set. The theoretical data obtained for com-
pounds 1–3 have been used to interpret their experimental NMR spectra in terms of

the equilibrium between different tautomers. It has been found that for investigated

triketones an endo-tautomer overwhelmingly prevails.
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Nitroalkenes reacted with Meldrum acid in the presence of chiral amines to give the ad-
ducts in high yields and limited enantiomeric excesses. The highest enantioselectivity

was reached at 20°C in the presence of cinchona alkaloids (ee= 20–25%). Unexpectedly,

ee of the product was decreased by temperature lowering.
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It was noticed, that during the elution of cyclohexane from some active carbons at

563–583 K, distorted peaks were obtained. Gram-Charlier type A and Edgeworth-
Cramér series unsuccessfully described the distortion of peaks. An attempt has been

made to elucidate the cause of the distortion by smoothing the peaks employing

the Savitzky-Golay’s and the loessprocedures. The curvatures of the first and the second

derivatives were analyzed. The subtle energetic stereoeffects in the distribution of cyclo-
hexane and suitable architectonics of energetic centres seem to be the causes of the peak

distortion.
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Kinetics of the cleavage of disulfide bond of dithiobisdisulfides of diimidazoles to their

parent imidazoles by hydroxide ion have been investigated spectrophotometrically. Rate

equation and other observations suggest that the nucleophilic attack of hydroxide ion on

one of the sulfur atoms of disulfide bond is a rate limiting step. This process is accompa-

nied by much slower, parallel reaction with water as a nucleophile. Hence the full kinetic

equation for nucleophilic cleavage of 2,2� -dithio-diimidazoles in aqueous alkaline solu-

tions is a two-term equation: –(d[RSSR]/dt) = k1[RSSR][OH
–
] + k2[RSSR][H2O], where

k1 > k2. The mechanism of the reaction is proposed.

Key words: dithio-diimidazoles, nucleophilic cleavage, hydroxide ion, reaction mechanism
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The 3-benzyl-4-phenyl-1,2,4-triazole-5-thione was synthesized and examined by ele-

mentary analysis, IR and electronic spectra. Density functional theory calculations of the

structure, natural bond orbitals and thermodynamic functions of the title compound were

performed at B3LYP/6-311G** level of theory. Vibrational frequencies were predicted,

assigned and compared with the experimental data, and they are supported by the experi-

mental data. Electronic absorption spectra were calculated by the time-dependent density

functional theory (TD-DFT), which indicates that the two absorption bands are mainly

derived from the contribution of bands � � �*. The calculation of the second order opti-

cal nonlinearity was carried out, giving value of molecular hyperpolarizability equal

to 4.025·10
–30

esu. These calculated results were also compared with results obtained for

a similar molecule, 4-phenyl-3-[(1,2,4-triazol-1-yl)methyl]-triazole-5-thione, reported

earlier by this group.
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The microemulsion phase behavior of the quaternary system of N-lauroyl-N-methyl-

glucamide (MEGA-12)/alcohol/n-octane/water was studied with a�-� fishlike phase dia-
gram. The composition of the balanced interfacial layer was calculated by the �-�

hydrophile-lipophile balanced (HLB) plane equation. The physicochemical parameters

of the system were also obtained. The solubilization power was discussed.

Key words: microemulsion, fishlike phase diagram, solubilization, N-lauroyl-N-

methylglucamide
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Two substituted 1H-benzimidazoles, 2-(4-chlorophenyl)-1H-benzimidazole and 1-(2-

chlorobenzyl)-2-(2-chlorophenyl)-1H-benzimidazole, have been synthesized and char-

acterized by elemental analysis, IR and UV-Vis spectra. An extended MO calculations

using density functional theory (DFT) at B3LYP/6-311G** level have been carried out

on the two compounds. Comparison of the experiments with the calculated results sug-

gests that the optimized geometries can well reproduce the molecular structures. Atomic

charge distributions show that both of the title compounds are potential ligands to coordi-

nate with metallic ions. Natural population analyses indicate that the electronic transi-

tions corresponding to electronic spectra are mainly derived from the contribution of

bands � � �*. Thermodynamic properties of the two title compounds at different temper-

atures have also been calculated on the basis of vibration analyses.
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Active carbon-supported nickel catalysts prepared from nitrate and sulfate nickel salts

have been investigated in the hydrodechlorination of 1,2-dichloroethane at 210–230°C.

The ex-sulfate catalyst showed practically 100% selectivity towards ethene. In contrast,

the ex-nitrate sample, which additionally has been subjected to a high temperature pre-

treatment exhibited a steadily increasing selectivity towards vinyl chloride (up to 11%),

resembling the catalytic behavior of previously investigated Ni/C catalysts characterized

by low metal dispersions. The X-ray diffraction study of reduced and used catalysts as

well as the temperature programmed hydrogenation of deposited coke from used cata-

lysts showed a different extent of nickel carbiding during hydrodechlorination. The pres-

ence of residual sulfur in the ex-sulfate catalyst clearly inhibits carbon incorporation

into nickel.
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selectivity to vinyl chloride, catalyst carbiding
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