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New azocrown ether with pyrrole and pyridine as parts of macrocycle was syn the sized.
Metal cat ion complexation was in ves ti gated in acetonitrile and in acetonitrile-wa ter
mix ture with the use of UV/VIS spec tros copy. Struc ture of the macrocycle was stud ied
by X-ray dif frac tion.
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De sign ing and Syn the sis of a Highly Sym met ric and
Con ju gated  Macrocyclic Knoevenagel Schiff Base
Model Ligand and Its Tran si tion Metal Com plexes:
Spec tral Char ac ter iza tion, Antimicrobial Ac tiv ity

and DNA Cleav age Stud ies
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(Re ceived Oc to ber 30th, 2007; re vised manu script De cem ber 27th, 2007)

A novel macrocyclic Knoevenagel Schiff base ligand has been de signed and syn the sized
us ing 3-cinnamalideneacetoacetanilide and 4,4¢-diaminodiphenylmethane. It   acts as a
tetradentate and strongly con ju gated to form a cationic solid com plex with 
CuCl2/NiCl2/CoCl2/ZnCl2/MnCl2/CdCl2/HgCl2/VOSO4. The formed ligand and the
com plexes were char ac ter ized by usual spec tral and an a lyt i cal tech niques. All the syn -
the sized com plexes were char ac ter ized by microanalytical data, mag netic sus cep ti bil ity
mea sure ments, IR, UV-Vis, 1H-NMR, ESR and mass spec tral tech niques. They ex hibit
square-pla nar ge om e try ex cept oxovanadium com plex, which has square-py ram i dal ge -
om e try. The elec tro lytic be hav iour and monomeric na ture of the com plexes were con -
firmed from their con duc tance data and mag netic sus cep ti bil ity val ues.  The X-band ESR
spec tra of Cu(II) and VO(IV) com plexes in DMSO at 300 and 77 K were re corded and
their sa lient fea tures are re ported. The in vi tro antimicrobial ac tiv i ties of the in ves ti gated
com pounds were tested against few mi cro or gan isms by well-dif fu sion tech nique. It was
found that the metal com plexes have higher ac tiv ity than the ligand. The cleav age ac tiv -
ity of all the com plexes was ex am ined on CT-DNA us ing gel elec tro pho re sis ex per i ment
in the pres ence of H2O2. From the data, it was found that oxovanadium, zinc and man ga nese
com plexes cleave DNA through re dox chem is try.
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A novel co balt(II) co or di na tion poly mer [Co(bpy)2(m2-S6)]n 1 (bpy = 2,2¢-bipyridine) has
been syn the sized by low-tem per a ture solid-state re ac tion. Sin gle crys tal X-ray anal y ses
re veal that com pound 1 pos sesses a new type of two-di men sional (2-D) frame work struc -
ture. Each Co(II) ion, lo cated on an cen ter of dis torted octahedron, is six-co or di nated by
four ni tro gen at oms from the bpy lig ands and two sul fur at oms from the m2-S6 lig ands.
The com pound 1 was char ac ter ized by el e men tal anal y ses, IR spec tra and UV-vis i ble
spec tra. The third-or der non-lin ear op ti cal (NLO) prop er ties were also in ves ti gated and
they ex hibit good non-lin ear ab sorp tion and self-defocusing per for mance with modulus
of the hyperpolarizability (g) 2.17×10–30 esu for 1 in a 1.7×10–4 mol×dm–3 DMF so lu tion.
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Syn the sis, Crys tal Struc tures and An ti bac te rial Ac tiv ity
of Two Cop per(II) Com plexes De rived from 2,4-Dibromo-

6-[(3-cyclohexylaminopropylimino)methyl]phe nol
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Two Schiff base cop per(II) com plexes, [Cu2L2(m2-1,1-N3)2] (1) and [Cu(HL)2(NCS)2]·
·2CH3OH (2) (HL = 2,4-dibromo-6-[(3-cyclohexyl amino pro py li mino)methyl]phe nol),
were syn the sized and char ac ter ized by el e men tal anal y ses, IR spec tra, and sin gle crys tal
X-ray dif frac tion. Each Cu atom in the end-on azido-bridged dinuclear centrosymmetric
com plex (1) is five-co or di nate in a square py ram i dal co or di na tion. The Cu atom in
the mononuclear centrosymmetric com plex (2) is six-co or di nate in an oc ta he dral co -
or di na tion. The Schiff base ligand and the two com plexes showed ex cel lent an ti bac te rial
ac tiv ity.
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Struc tural Char ac ter iza tion of Some New Co or di na tion
Com pounds of Tin(II) with Schiff Bases of Sul pha Drugs
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(Re ceived Oc to ber 2nd, 2007; re vised manu script Jan u ary 29th, 2008)

Some new co or di na tion com pounds of tin(II) have been syn the sized by the re ac tion of
tin(II) methoxide with the Schiff bases pre pared by con den sa tion of al de hyde/ke tones
with sul pha drugs. These com plexes have been char ac ter ized on the ba sis of el e men tal
anal y sis, ul tra vi o let, in fra red, 1H NMR and 119Sn NMR spec tral stud ies. The an a lyt i cal
data of com plexes in di cate 1:2 metal ligand stoichiometry of the type of [ML2], where
M = Sn(II). The lig ands be haved as bidentate che lat ing agents and bonded to the metal
ion through im ines ni tro gen and ox y gen atom of ei ther moi ety of ligand. The an ti bac te rial 
ac tiv i ties of the lig ands and their tin(II) co or di na tion com pounds have been screened in
vi tro against the or gan ism Esch e richia coli, Staph y lo coc cus aureus, Prouteus mirabilis,
and Ba cil lus thurengiensis.
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an ti bac te rial activities
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Pre vi ous stud ies on the histidine rich pep tides-Cu2+ sys tems have shown very ef fi cient
co or di na tion abil i ties and high termodynamic sta bil ity of the com plexes formed. In this
work the abil ity of histidine-rich pep tides with Ni2+ ions are pre sented. The co or di na tion
abil i ties of the se ries of the N-pro tected (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
un pro tected pep tides (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) to wards Ni2+ ions were stud ied by
spec tro scopic (UV/VIS, CD) and potentiometric meth ods. For the N-pro tected pep tides
the dom i nant com plex spe cies with {3Nim} in phys i o log i cal pH range has been de ter -
mined, while for the un pro tected pep tides the co or di na tion of the first am ide ni tro gen
takes place. More over, for the Ni2+-pep tide sys tems the com plexes with two ge om e tries
were de ter mined: the para mag netic oc ta he dral spe cies within the acidic pH range and the
dia mag netic square-pla nar spe cies at pH ex ceed ing 7.

Key words: nickel, pep tides, co or di na tion chem is try, histidine, com plexes

Pol ish J. Chem., 82, 1367–1382 (2008)
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The two higly un sat u rated cop per(II) macrocyclic com plexes [CuL1](ClO4)2 (1) (L1 =
N-dl-5,12-dimethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene) and [CuL2](ClO4)2 (2)
(L2 = N-dl-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene) were
syn the sized and the crys tal struc tures of both com pounds were de ter mined at 173(2) K.
Com plex 1 crys tal lizes monoclinic, space group P21/c, with a = 9.0929(5) Å, b =
13.4683(5) Å, c = 8.2886(4) Å, b = 109.469(6)°, Z = 2, whereas 2 crys tal lizes at the same
space group with a = 10.4891(2) Å, b = 16.9924(4) Å, c = 13.8780(3) Å, b = 105.150(2)°
and Z = 4. Their mag netic mea sure ments have been car ried out over the tem per a ture
range 1.8–300 K us ing a Quan tum De sign SQUID mag ne tom e ter (MPMSXL - 5 type).
The re sults in di cate that both com pounds be have as weakly in ter act ing cop per cen ters in
the crys tal lat tice.
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Chem i cal Struc ture of the Sal mo nella Anatum
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An O-spe cific polysaccharide con tain ing D-galactose, D-mannose and L-rhamnose was
ob tained by mild acid hy dro ly sis of the lipopolysaccharide of the Sal mo nella Anatum
bac te rium. The struc ture of the poly meric O-an ti gen was stud ied by com po si tion anal y sis 
and by 1D and 2D, 1H and 13C NMR spec tros copy. The re peat ing unit of the poly mer was
iden ti fied as a lin ear trisaccharide with the struc ture shown be low, in which the galactose
res i due was par tially O-ac ety lat ed at C-6; this was re spon si ble for the mol e cule’s struc -
tural het er o ge ne ity.
             ®3)-a-D-Galp-(1®6)-b-D-Manp-(1®4)-a-L-Rhap-(1®
                        ­6

                       OAc (75%)
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3-Acylsulfanyl-1-methyl-4-methylsulfanyl-quinolinium
Salts and Their Trans for ma tion into

4-Aminoquinolinium-3-thiolates and Azaphenothiazine
De riv a tives

by A. Ziêba
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(Re ceived Oc to ber 12th, 2007; re vised manu script De cem ber 27th, 2007)

3-Acylsulfanyl-1-methyl-4-methylsulfanyl-quinolinium methyl sul fates 3 were ob tained
via acylation of 1-methyl-3-sulfanyl-1H-quinoline-4-thione (1) in the pres ence of a base
and sub se quent alkylation with dimethyl sul fate. Re ac tions of 3-acylsulfanyl-1-methyl-
4-methylsulfanyl-quinolinium chlo rides 4 with pri mary aliphatic and ar o matic amines
led to 4-amino-1-methylquinolinium-3-thiolates (5). When the re ac tions of chlo rides 4
with an i line were car ried out in the pres ence of at mo spheric ox y gen, the 3-thiolate 5
formed in the first step of the re ac tion un der went cyclization to 5-methyl-12H-quino-
[3,4-b][1,4]benzo thiazinium chlo ride (6).

Key words: nucleophilic ar o matic sub sti tu tions, phe no thi azine, azaphenothiazine,
quino linium thiolates, quinolinium salts
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In ter me di ates in the von Pechmann Re ac tion

by E.M. Nowakowska*, J. Zaleski and J.B. Kyzio³
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Con den sa tion of meta-cresol with ethyl acetoacetate in de hy drated phos pho ric acid is
slow enough to ob serve for ma tion and dis ap pear ance of the in ter me di ates viz 1,2- di -
hydro-4,7-dimethyl-4-(4-hydroxy-2-methylphenyl)-coumarin (3) and 1,2- di hydro- 4,7-
 dimethyl-4-(2-hydroxy-4-methylphenyl)-coumarin (4). GCMS anal y ses of the re ac tion
mix tures in di cated that 4,7-dimethylcoumarin (5) was formed from 3 and 4 by elim i na -
tion of meta-cresol mol e cule. The com pounds 3 and 4 were iso lated by the col umn chro -
ma tog ra phy. Their struc tures were elu ci dated by the spec tro scopic meth ods but
un equiv o cal as sign ment of the struc ture to the par tic u lar iso mer was not pos si ble. The
struc tures were re solved by X-ray dif frac tion stud ies.

Key words: von Pechmann re ac tion, coumarins, X-ray dif frac tion, mo lec u lar struc ture,
hy dro gen bond
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Struc tural Ba sis for Su pe ri or ity of
 N-Methyl-N-(4,6-dimethoxy-1,3,5-tri azin-2-yl)morpholinium

 Tetrafluoroborate as Mod u lar Cou pling Re agent.
Crys tal Struc tures of N-Methyl-N-(4,6-dimethoxy-
1,3,5-tri azin-2-yl)morpholinium and -piperidinium

 Tetrafluoroborates and Their Demethylation Prod ucts

by A. Olczak1, M. B³aszczyk1, M.L. G³ówka*1, B. Kolesiñska2 and Z.J. Kamiñski2
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Struc tural char ac ter is tics of tetrafluoroborates of N-meth yl ated N-(4,6- dialkoxy- 1,3,5-
 tri azin-2-yl)-morpholine and -piperidine, as de ter mined by X-ray dif frac tion study, not
only ex plain their good per for mance as mod u lar cou pling re agents in the pep tide syn the -
sis but also their higher sta bil ity than ap pro pri ate chlo rides, which de grade eas ily through 
demethylation. Not ex pected ax ial ori en ta tion of 4,6-dialkoxy-1,3,5-triazinyl substituent 
at the qua ter nary N atom of the aliphatic ring ob served in the crys tal state has been con -
firmed in a so lu tion by NMR tech nique. Quarternary triazinyl am mo nium salts have been  
found as ex cel lent mod u lar cou pling re agents, par tic u larly in pep tide syn the ses. Crys tal
struc ture de ter mi na tion of N-methyltriazinylmorpholinium and -piperidinium tetra -
fluoroborates as well as their demethylated prod ucts pro vides a struc tural rea son for the
ob served re ac tion. Namely, for ma tion of very sta ble guanidine sys tem around C(2) atom
in 2-morpholine- and 2-piperidine-s-tri azines is con trolled ther mo dy nam i cally, while the 
dif fer ence in sta bil ity of chlo rides and tetrafluoroborates (be ing su pe rior) of quarternary
N-methyl-N-triazinylmorpholinium (or piperidinium) re sults from con ser va tive con for -
ma tion of their cat ions, which hin ders an ac cess of large and less nucleophilic tetra -
fluoroborate an ion than Cl– to the methyl car bon atom.

Key words: triazine-based cou pling re agents, triazinylammonium struc ture, tetra fluoro -
borates, crys tal struc tures
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Enantioselective Diethylzinc Ad di tion to Al de hydes
Cat a lyzed by Novel L-Arabinose De rived Amino Al co hols
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Two novel amino al co hols were syn the sized from L-arabinose and ap plied for the
enantioselective diethylzinc ad di tion. The enantioselectivity for new lig ands was much
lower than for pre vi ously re ported rigid D-glucosamine de rived ligand. 

Key words: enantioselectivity, diethylzinc ad di tion, L-arabinose, a-hydroxy sulfonamide
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Syn the sis of New Con ju gates of MDP and nor-MDP
with Retro-Tuftsin De riv a tives

as Po ten tial Immunomodulators
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Syn the sis of new con ju gates of muramyl di pep tide (MDP) and nor-muramyl di pep tide
(nor-MDP) with retro-tuftsin de riv a tives is pre sented. The cor re spond ing pro tected
retro-tuftsin de riv a tives were also syn the sized. The syn the sis of a greater num ber of con -
ju gates will en able struc ture-ac tiv ity re la tion ship stud ies.

Key words: muramyl di pep tide, MDP, nor-muramyl di pep tide, nor-MDP, retro-tuftsin
de riv a tives, tuftsin de riv a tives, syn the sis, immunomodulators
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Ex per i men tal Ev i dence, Sta bil ity and Pro posed
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From ex trac tion ex per i ments and g-ac tiv ity mea sure ments, the ex trac tion con stant cor re -
spond ing to the equi lib rium H3O

+(aq) + 1×Na+(nb)       1.H3O
+ (nb) + Na+(aq) tak ing place in

the two-phase wa ter–nitrobenzene sys tem (1 = tetramethyl p-tert-butylcalix[4]arene 
tetraketone;  aq = aque ous  phase, nb = nitrobenzene phase) was eval u ated as log Kex(H3O

+,
1.Na+) = –0.6±0.1. Fur ther, the sta bil ity con stant of the 1×H3O

+ com plex in wa ter sat u rated
nitrobenzene cor re spond ing to the equi lib rium 1(nb) + H3O

+(nb)       1×H3O
+ (nb) was cal -

cu lated for a tem per a ture of 25°C as log bnb (1×H3O
+) = 9.7±0.2. Fi nally, by means of DFT

cal cu la tions, three dif fer ent struc tures of this com plex spe cies were in di cated. The cal cu -
lated sta bi li za tion en ergy of 1×H3O

+, –406.7 kJ mol–1, is the same for of all three op ti -
mized struc tures.

Key words: calixarene, protonation, sta bil ity con stant, DFT, struc ture
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Den sity Func tional The ory Cal cu la tions of Ox i da tion
Po ten tials of Some Ar o matic Hy dro car bons De riv a tives

in Acetonitrile

by K. Alizadeh1*, S. Seyyedi1 and M. Shamsipur2
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(Re ceived No vem ber 19th, 2007)

Den sity func tional the ory method at the level of B3LYP in com bi na tion with the
polarizable con tin uum model have been used to com pute one-elec tron ox i da tion po ten -
tials for fif teen dif fer ent ar o matic hy dro car bons de riv a tives in acetonitrile so lu tion.
A lin ear re la tion ship was ob served be tween the the o ret i cally pre dicted re dox val ues and
ex per i men tally de ter mined an odic peak po ten tials of the ar o matic hy dro car bons de riv a -
tives. A good cor re la tion is also found be tween ex per i men tal an odic peak ox i da tion po -
ten tials and a sim ple com puted prop erty, namely the en ergy of the high est oc cu pied
mo lec u lar or bital for neu tral or rad i cal cat ion of the ar o matic hy dro car bons in acetonitrile 
(R2 = 0.95).

Key words: ar o matic hy dro car bons de riv a tives, cal cu la tions of ox i da tion po ten tials,
polarizable con tin uum model, pre dicted redox values
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1H and 13C Nu clear Mag netic Shield ing in
Gas eous and Liq uid Propene

by M. Kubiszewski1 and W. Makulski2**

1Phar ma ceu ti cal Re search In sti tute, Rydygiera 8, 01-793 War saw, Po land
2Lab o ra tory of NMR Spec tros copy, De part ment of Chem is try,

War saw Uni ver sity, Pasteura 1, 02-093 War saw, Po land
**e-mail: wmakul@chem.uw.edu.pl

(Re ceived De cem ber 10th, 2007)

Pro pyl ene, C3H6, was stud ied by high res o lu tion NMR spec tros copy in liq uid and gas -
eous state at 300 K. Ex trap o la tion of gas-phase 1H and 13C chem i cal shifts to the
zero-den sity limit per mit ted the de ter mi na tions of ab so lute nu clear mag netic shield ing in 
the iso lated pro pyl ene mol e cule. These new ex per i men tal re sults were used in a re li able
ver i fi ca tion of ab in itio cal cu la tions of pro ton and car bon nu clear mag netic shield ing.
The anal o gous pure liq uid pro pyl ene spec tra were also mea sured. The sec ond virial co ef -
fi cients and gas-to-liq uid shifts were dis cussed in the con text of intermolecular in ter ac -
tions in gas and as so ci a tion in liq uid phase.

Key words: NMR spec tra, 1H and 13C mag netic shield ing, gas phase, intermolecular ef -
fects
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Elec tro chem i cal Prop er ties of
Poly(3,4-ethylenedioxythiophene)

Films in the Pres ence of Sur fac tants

by M. Ocypa, A. Michalska and K. Maksymiuk*

De part ment of Chem is try, War saw Uni ver sity, Pasteura 1, 02-093 Warszawa, Po land
*e-mail: kmaks@chem.uw.edu.pl

(Re ceived Jan u ary 9th, 2008)

Elec tro chem i cal prop er ties of an ion- and cat ion-ex chang ing con duct ing poly mer:
poly(3,4-ethylenedioxythiophene) films, doped by ni trate (PEDOT(NO3) or poly(4-
 styrenesulfonate) ions (PEDOT(PSS)), were stud ied in NaCl so lu tions con tain ing sur -
fac tants: an ionic (so dium dodecylbenzenesulfonate, NaDBS), cationic (hexa decyl -
trimethylammonium chlo ride, RNCl) and non-ionic (Tri ton X 100). Voltammetric
ex per i ments re vealed sig nif i cant in flu ence of surfactant only for PEDOT(NO3) in the
pres ence of NaDBS, re sult ing from in ter ac tions be tween an ion-ex chang ing poly mer and
an ionic surfactant. Im ped ance spec tros copy stud ies ex hib ited in hib it ing in flu ence of
surfactant ions re vers ibly re tained on the poly mer/so lu tion in ter face on the rate of in ter -
fa cial ion trans fer, with no sig nif i cant de crease of charge stor ing ca pa bil ity (re dox ca pac -
i tance). The in flu ence of sur fac tants on an a lyt i cal ap pli ca bil ity of PEDOT as a re cep tor
mem brane for potentiometric ion sen sors was dis cussed.

Key words: poly(3,4-ethylenedioxythiophene), sur fac tants, elec tro chem i cal im ped ance 
spec tros copy, potentiometric ion sen sors
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Ef fect of N,N¢-Dimethylthiourea on the Electroreduction
of In(III) Ions in Aque ous Per chlor ate So lu tions

at the Mer cury Drop Elec trodes

by A. Nosal-Wierciñska* and G. Dalmata

Fac ulty of Chem is try , Maria Cu rie-Sk³odowska Uni ver sity,
Pl. M. Cu rie-Sk³odowskiej 3, 20-031 Lublin, Po land

*e-mail: anosal@her mes.umcs.lublin.pl

(Re ceived June 27th, 2007; re vised manu script Feb ru ary 13th, 2008)

N,N ¢-Dimethylthiourea cat a lyzes electroreduction of In(III) ions on a mer cury drop elec -
trodes in an aque ous per chlor ate so lu tion in the range 0.5 < pH < 2. The cat a lytic ac tiv ity
in creases with the in crease of con cen tra tion of N,N ¢-dimethylthiourea. Electroreduction
of In(III) ions in the pres ence of N,N ¢-dimethylthiourea is a multi-step re ac tion. The
trans fer of elec trons is pre ceded by the hy dro ly sis of In(H2O)6

3+  ions and for ma tion of
In–N,N ¢-dimethylthiourea com plexes. These com plexes are formed on the elec trode sur -
face, be cause of the sig nif i cant lo cal N,N ¢-dimethylthiourea con cen tra tion re sult ing
from its ad sorp tion on mer cury. The ac tive com plexes par tic i pate in con sec u tive trans fer
of elec trons.

Key words: electroreduction of In(III) ions, N,N ¢-dimethylthiourea, drop ping mer cury
elec trode, cat a lytic ac tiv ity, true electroreduction rate con stants
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