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Combretastatin A-4 is a potent antineoplastic and antiangiogenesis natural substance

isolated from the South African treeCombretum caffrum. This article concerns synthesis

and biological activity of combretastatin A-4 and its analogues which are considered as

prodrugs.
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A new 1-D polymeric coordination compound [Mn(L)2(N(CN)2)2] (L = 4-cyanopyridine

N-oxide) has been synthesized and characterized. The crystal structure of this compound

was determined by X-ray diffraction analysis. In the crystal structure, the [Mn(L)2]
2+

units are linked by [N(CN)2]
– �-bridging ligands to form one dimensional structure. The

manganese ions display four coordination, with two terminal N atoms of different

[N(CN)
2
]

–
ligands and two O atoms of different 4-cyanopyridine N-oxide ligands. Analy-

sis of variable temperature magnetic susceptibility (2–300 K) indicates that the polymer

shows weak antiferromagnetic interaction.
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The kinetic study of sulfur adsorption-diffusion processes from higher polythionic acid,

H2S33O6, solution into polyethylene films of high, medium and low density showed that

the sulfur concentration in polyethylene of various density and thickness increases with

increasing temperature of the solution and the duration of treatment. Sulfur concentration

in the film is related to the film density and thickness. An increase in the negative apparent

adsorption heat of sulfur adsorption was observed with an increase of polyethylene films

density. The estimated apparent sulfur diffusion coefficients in polyethylene increase

with increasing temperature of the polythionic acid solution but decrease with growing

crystallinity in the films. The concentration of sulfur in the film is limited by the stage of

the acid decomposition, because the apparent activation energy of sulfur diffusion in

polyethylene is nine to seventeen times lower than the energy needed for the polythionic

acid decomposition. By treating polyethylene film sulfured in H2S33O6solution with cop-

per(I–II) salt solution, copper sulfide (CuxS) layers are formed in the surface matrix of a

polymer. The amount of copper in these layers is related to the density and thickness of

the polyethylene film and the sulfuration conditions. The amount of copper increases

with a decrease in the density of the polyethylene film and with an increase in the temper-

ature of H2S33O6 solution used and the duration of the treatment. Initially, dielectric poly-
ethylene films after formation of copper sulfide layers in their surface matrix become

electrical conductors. Samples of low density polyethylene with the layers of CuxS were

the most conductive.
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The reaction between dibenzoylacetylene and 2-naphthol in the presence of a catalytic

amount of pyridine leads to 2-hydroxy-1-(2-oxo-2-phenylethylidene)-2-phenyl-1,2-

dihydro-naphtho[2,1-b]furan in nearly quantitative yield. Treatment of this heterocyclic

system with trimethyl chlorosilane in chloroform leads quantitatively to 1-(2-oxo-2-

phenylethylidene)-2-phenyl-1H-naphtho[2,1-b]furanylium chloride. Addition of nucle-

ophiles such as alcohols or trialkyl phosphites to this salt produces functionalized 1,2-

dihydronaphthofuran derivatives in excellent yields.
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The syntheses of new 3-arylideneamino-1-(2-alkythio-4-chloro-5-methylbenzenesul-

fonyl)guanidines 2–8 and 1-arylidene-2-(2-alkylthio-4-chloro-5-R
3
-benzenesulfonyl)-

3-methylaminoguanidines 9–16 are described. The in vitro antitumor screening of com-

pounds 2, 3, 9 and 10 was evaluated at the Institute of Pharmacy, University of

Greifswald. The remaining compounds 5 , 11–14 and 16 were screened at the National

Cancer Institute (NCI) for their activities against a panel of 55 human tumor cell

lines, and relationships between structure and anticancer activity in vitro are discussed.

The highest anticancer activity was found for 2-(2-benzylthio-4-chloro-5-methylbenze-

nesulfonyl)-3-methylamino-1-(5-nitrothienylidene)guanidine (12) (GI50 in the range

0.3–0.6 �M), while other compounds exhibit reasonable (16) or moderate (9, 13)

anticancer activities.
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The synthesis of mixed organic peroxides by reaction of alkyl halides with tertiary

hydroperoxides under basic phase-transfer catalysis conditions was described.
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3,4-Dihydropyrimidin-2(1H)-ones are synthesized by the three-component condensa-
tion of aromatic aldehydes, �-ketoesters and urea or thiourea in methanol or under sol-

vent-free conditions, using aluminum hydrogensulfate as the catalyst
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Two triterpenic compounds, Davallene 1and Adipedatol 2 were isolated from the roots of

Mexican Adiantum capillus-veneris L. (Adiantaceae). The structures of both compounds

are discussed on the basis of new 2D and 3D NMR spectroscopic and single crystal X-ray

diffraction data.
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The synthesis of retro-tuftsin analogue of sequence Arg-Pro-Lys-ThrOMe (Scheme 1)

and it’s conjugates containing MDP (muramyl dipeptide) or nor-MDP (nor-muramyl di-

peptide) (Scheme 2) are described.
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The effective procedure of preparation of 2-trifluoromethyl-4,5-dicyanoimidazole (3a)

from diaminomaleonitrile (1) and trifluoroacetic anhydride has been elaborated. The

syntheses of five other 2-substituted imidazoles from appropriate acyl derivatives of 1

have been attempted. Out of them only 4,5-dicyanoimidazole (3b ) could be obtained in

good yield.
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The object of these investigations was synthesis and biological evaluation of new ana-

logues of proctolin (H-Arg-Tyr-Leu-Pro-Thr-OH) modified at position 4 of the peptide

chain by natural or non-natural amino acid residues, such as: Phe (1), D-Phe (2), Phg (3),

D-Phg (4), N-Me-Ala (5), N-Me-Val (6), N-Me-Leu (7), Tyr (8), Arg (9), Lys (10), Nva

(11), Acp (12), Ser (13), �-Abu (14), and �3,4
-Pro (15). Synthesis was performed by clas-

sical solid-phase method. Myotropic activity of proctolin analogues was assayed in vitro
on the semi-isolated heart of the yellow mealworm Tenebrio molitor. Analogues 1 ,9 , and

14 retained about 50% of proctolin activity. Other analogues showed about 20% activity

or were inactive. The importance of the hydrophobic amino acid residues at position 4 for

the myotropic activity of proctolin was inferred.

Polish J. Chem., 78, 423–430 (2004)



Determination of Enantiomeric Excess of
Cyclophosphamide by X-Ray Powder Diffraction (XRPD)

by E.J. Tadeusiak1, R. Kruszyñski2 and K. Misiura3

1Department of Structural Studies, Centre of Molecular and Macromolecular Studies,
Polish Academy of Sciences, Sienkiewicza 112, 90-363 £ódŸ, Poland

E-mail: elatad@bilbo.cbmm.lodz.pl
2X-ray Crystallography and Crystal Chemistry Group, Institute of General and Ecological Chemistry,

Technical University of £ódŸ, ¯eromskiego 116, 90-924 £ódŸ, Poland
3Department of Bioorganic Chemistry, Centre of Molecular and Macromolecular Studies,

Polish Academy of Sciences, Sienkiewicza 112, 90-363 £ódŸ, Poland

(Received October 10th, 2003; revised manuscript December 3rd, 2003)

The anticancer agent: cyclophosphamide 1 was studied by X-ray powder diffraction. The

linear correlations between intensity/spectra from X-ray powder diffraction/and enantio-

meric excess was observed.
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The kinetics of oxidation of benzaldehyde by sodium perborate in an acetic acid medium

have been studied. The reaction is first order with respect to both oxidant concentration

and to the substrate. Hydrogen ion accelerates the rate of reaction. A mechanism involv-

ing the formation of an unstable perborate ester, which decomposes to the reaction prod-

ucts, has been suggested. The activation parameters associated with the rate-determining

step have been calculated. The effects of various functional groups on the ring at the

meta, and para positions of benzaldehyde have also been examined.
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