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A new com pound (NaCuAsO4×1.5H2O) was syn the sized, and its com po si tion was de ter -
mined by means of the meth ods of ig ni tion loss-in-weight and chem i cal anal y sis.
The stan dard mo lar enthalpies of dis so lu tion of the mix tures {Na3AsO4×12H2O(s) +
CuSO4×5H2O(s)} and {NaCuAsO4×1.5H2O(s) + Na2SO4(s)} in 1.498 mol×dm–3 HCl so lu -
tion at 298.15 K have been de ter mined to be re spec tively D s m.H 1

0 = (64322 ± 63) J×mol–1

and D s m.H 2
0 = –(20558 ± 25) J×mol–1 us ing an isoperibol so lu tion-re ac tion cal o rim e try.

From these val ues and other ther mo dy namic data, the stan dard mo lar enthalpy of for -
ma tion of NaCuAsO4×1.5H2O(s) has been de rived: D f mH 0  (NaCuAsO4×1.5H2O, s,
298.15 K) = –(1469.33 ± 0.65) kJ×mol –1. In ad di tion, UV/Vis spec tra and re frac tive
in dexes of  so lu tion A and so lu tion A’ were mea sured to ex am ine the re li abil ity of
the de signed  ther mo dy namic cy cle.

Key words: NaCuAsO4×1.5H2O(s), isoperibol so lu tion-re ac tion cal o rim e try, stan dard
mo lar enthalpy of dis so lu tion, stan dard mo lar enthalpy of for ma tion, UV/Vis spec tro s copy
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ethanediimidamide and Its Com plexes with Ni(II), Co(II),
Cu(II), Zn(II), Cd(II), Hg(II) and U(VI)O2
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(Re ceived March 5th, 2007; re vised manu script May 17th, 2007)

A new vic i nal dioxime ligand (1E,2E)-N 1,N 2-bis(2-formylphenyl)-N ¢1,N¢2-dihydroxy -
ethanediimidamide (H2L) has been syn the sized by the re ac tion of o-anisidine with
dichloroglyoxime. Mononuclear com plexes with some tran si tion metal ions have been
pre pared. This com pound forms square-pla nar metal com plexes (M(HL)2), with Ni(II),
Co(II) and Cu(II), with a metal ligand ra tio of 1:2. Also, the tet ra he dral com plexes of
Hg(II), Cd(II) and Zn(II) have been pre pared and were found to have a metal ligand ra tio
of 1:1. The re sults in di cated that the metal ions are co or di nated through two N at oms of
the ligand, as do most of the vic-dioximes. H2L forms the binuclear nonplanar N, O co or -
di nat ing com plex [(H2L)(OH)2M2] and a metal ligand ra tio of 1:1 with M = U(VI)O2.
The com po si tion and struc tural for mula of these com plexes were con firmed by el e men tal 
anal y sis, IR, MS, and NMR spec tro scopic meth ods.

Key words: vic-dioxime, (1E,2E)-N 1,N 2-bis(2-formylphenyl)-N¢1,N¢2-dihydroxy etha -
ne di imidamide, tran si tion metal com plex
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A novel aque ous sol-gel syn the sis tech nique has been re fined to pre pare heterometallic
(Bi1.75Pb0.25)Sr2CaCu2Ox and (Bi1.8Pb0.33)Sr1.87CaCu2Ox (Bi-2212) ox ides. The for ma -
tion of Bi-2212 phase de pend ing on syn the sis con di tions (du ra tion of an neal ing,
stoichiometry of met als) has been es ti mated. The syn the sized prod ucts were char ac ter -
ized by pow der X-ray dif frac tion anal y sis (XRD) and re sis tiv ity mea sure ments. It was
dem on strated, that the in ves ti gated syn the sis con di tions only slightly in flu ence on the
phase pu rity and super con duct ing prop er ties of Bi-2212 phase.
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The pa per brings de tails of a sim ple method for rapid syn the sis of tri an gu lar sil ver
nanoparticles and their char ac ter iza tion. The method pre sented pro ceeds with a sim ple
re ac tion in aque ous so lu tion at am bi ent tem per a ture and nanotriangles are syn the sized
in a few min utes. The for ma tion of tri an gu lar nanoparticles was in ves ti gated by UV-VIS
spec tros copy. Trans mis sion elec tron mi cros copy (TEM) im ages of nanoparticles show
that re sult ing tri an gles are trun cated. The con cen tra tion of re ac tants and pH were found
to have in flu ence on the shape of re sult ing nanoparticles. These re sults in di cate that
hydrazine and ci trate are nec es sary for for ma tion of tri an gu lar nanoparticles.
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A new polyoxometalate [Co(phen)3]2[HPMo4
V Mo4

VI V6
IV M2O44]×4H2O (M = 0.78MoV+

0.22VIV) 1 was hy dro ther mally syn the sized and char ac ter ized by IR, el e men tal anal y ses,
X-ray pho to elec tron spec trum, ESR and sin gle crys tal X-ray dif frac tion. The ti tle com -
pound is in the triclinic space group P1 with a = 12.0953(7) Å, b = 14.0182(6) Å, c =
14.6468(7) Å, V = 2402.55(18) Å3, a = 105.134(2), b = 91.841(3), g  = 91.401(2), Z = 1,
and R1 (wR2) = 0.0617 (0.1701). The com pound was pre pared from tetra-capped
pseudo-Keggin with phos pho rus-cen tered polyoxoanions [PMo8V6M2O44]

5–,
[Co(phen)3]

2+ cat ions and linked through hy dro gen bonds and p-p stack ing in ter ac tion
into three-di men sional supra mo lecu lar frame work. A study of the mag netic prop er ties of
1 dem on strates that it ex hib its antiferromagnetic cou pling in ter ac tions.

Key words: hy dro ther mal syn the sis, polyoxometalate, crys tal struc ture, tran si tion metal,
cobalt
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A fac ile and ef fi cient method was ap plied for par al lel to tal syn the sis of nat u ral cy clic
decapeptides, tyrocidine A-E, on safty-catch resin. Syn thetic prod ucts were equally
ac tive as the nat u ral prod ucts iso lated from the bac te rial source and found to pos sess
sim i lar bac te rial se lec tiv ity as other mem bers in the amphipathic antimicrobial cy clic
decapeptide fam ily. At the same time, the self-as sem bling nanotubes of them were ob -
served un der a trans mis sion elec tronic mi cros copy.

Key words: solid-phase syn the sis, cy clic decapeptide, an ti bi ot ics, bionanomaterial
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Rep re sen ta tive al lyl ic trimethylsilanes and isopropenyltrimethylsilane were hydro bo -
rated with dichloroborane, and the prod ucts were trans formed into the cor re spond ing b-
or g-trimethylsilylboronates. Syn the sis of 2-trimethyl silyl ethyl boronic acid and its
di ethyl es ter via hydroboration of trimethylvinylsilane with diisopinocampheylborane,
fol lowed by lib er a tion of a-pinene is de scribed.

Key words: trimethylsilylalkylboronic ac ids, trimethylsilylalkylboronates, dichloro -
organoboranes dichloroborane, diisopinocampheylborane
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Chloroacetonitrile (1), a-halogenopropionitriles 4, and a-chlorophenylacetonitrile (6)
re act with al de hydes 2a,b,h–o and ke tones 2c–g,p–t in the pres ence of solid NaOH in
THF or DME, with out any added cat a lyst, af ford ing sub sti tuted glycidonitriles 3a–t, 5a,
c–g,r,s and 7a,b,i,j,u,v, re spec tively (Darzens con den sa tion). The glycidonitriles 3a-h,
pre pared from 1 and car bonyl com pounds 2a–h, are ob tained in high yields, ex ceed ing
those re ported in the lit er a ture (Ta ble 5). Ex pe di ent re sults of the re ac tions stud ied are
due to in creased re ac tiv ity of an ions with Na+ as counterion in ethe real sol vents. In ves ti -
ga tion of the con cen tra tion of NaOH and the car ban ion of diphenylacetonitrile in se lected 
sol vents re veals that ethe real sol vents may in crease the sol u bil ity of the an ions par tic i pat -
ing in Darzens con den sa tion.

Key words: Darzens con den sa tion, solid-liq uid two-phase sys tem, uncatalyzed
re ac tions
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The elec tro chem i cal and struc tural prop er ties of Schiff base V-hp self-as sem bled mono -
layer (SAM) on Au(111) sur face have been stud ied us ing elec tro chem i cal tech nique and
elec tro chem i cal scan ning tun nel ing mi cros copy (ECSTM) in 0.1 M HClO4 so lu tion. Cy -
clic voltammetry (CV) and elec tro chem i cal im ped ance spec tros copy (EIS) mea sure -
ments re vealed that the adlayer of  V-hp on Au(111) sur face in hib its the ox i di za tion of Au
and re duces the sur face dou ble-layer ca pac i tance. The elec tronic charges for V-hp-SAM
cov ered Au(111) elec trode, re sult ing from ca pac i tive charg ing and dis charg ing pro cess
in volved in the dou ble-layer po ten tial re gion, be come one or more or ders of mag ni tude
lower than that for bare Au(111). STM in ves ti ga tion dem on strated that V-hp mol e cules
can ad sorb with a flat-ly ing ori en ta tion on Au(111) and formed a long-range two-di men -
sional or dered SAM with a (2 3´ 21) adlattice sym me try struc ture. A model struc ture
with one mol e cule per unit cell was pro posed, which yields a sur face con cen tra tion of
1.28´10–10 mol/cm2.

Key words: Schiff base, Au(111), mo lec u lar ad sorp tion, SAM
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This pa per ex am ines the ap pli ca tion of sup ported liq uid mem brane for the re moval of or -
ganic com pounds in the aque ous waste effluents. Poly propy lene gly col was em ployed as
car rier mounted on PTFE sup ports. It has been dem on strated that polyols act as ef fi cient
car rier for se lec tive re moval of or ganic com pounds hav ing an acidic –OH group. Mass
trans fer co ef fi cient in creased when the num ber of car bon at oms in creased from 4 to 6. A
cor re la tion be tween pKa, pH and flux of per me at ing spe cies has been dem on strated. Ar o -
matic com pounds showed higher trans port rates as com pared to sim i lar aliphatic com -
pounds. Ef fect of tem per a ture on the trans port rates has been stud ied. It has been shown
that a mock waste so lu tion can be trans ported  up to >90% un der the con di tions stud ied.
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A de tailed ex per i men tal study of the pres sure and den sity of He – N2 mix tures at 0°C,
25.0°C and 50.0°C is re ported. The pres sures are mea sured with a dead-weight tester.
The den si ties are de ter mined from knowl edge of the pre cise vol ume and weight mea sure -
ment of the mix tures. Sta tis ti cal anal y sis of the ex per i men tal data yielded very pre cise
val ues for the sec ond and third den sity virial co ef fi cients. Ex per i men tally de ter mined
virial co ef fi cients are com pared with those of the lit er a ture. Un like in ter ac tion sec ond
virial co ef fi cients, B12, are de ter mined from the mix ture virial co ef fi cients by us ing
the like in ter ac tion virial co ef fi cients, B11 and B22, of the pure com po nents. The de duced
B12 val ues agree very well with those com puted from po ten tial func tions with quan tum
cor rec tions.

Key words: He – N2 mix tures, sec ond virial co ef fi cient, third virial co ef fi cient
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Three orig i nal three-di men sional Po ten tial En ergy Sur faces (PESes) of the re ac tion
have been ob tained by Den sity Func tional The ory cal cu la tion us ing the 6-311+G(d)
ba sis to prove an as sump tion that the re ac tion of ClONO2 + Cl– ® NO3

- + Cl2 in
a gas phase is built up of two sim pler re ac tions: ClONO2 + Cl– ® (O2NOClCl)– and
(O2NOClCl)– ® NO3

- + Cl2. The PESes in di cate that the in ter me di ate com pound
(O2NOClCl)– called Po ten tial Well Com pound (PWC) is trapped by a po ten tial en ergy
well of –13.2 kcal/mol deep. The (O2NOClCl)– PWC in a gas phase is a sta ble com -
pound at low tem per a tures and will be ex am ined in the low-tem per a ture in fra red spec tra.
The de com po si tion of (O2NOClCl)– in a gas phase is dom i nated by its dy namic ef fects,
and its ki net ics is pre dicted in the pres ent work. In het er o ge neous chem is try how ever,
the (O2NOClCl)– PWC can not be sta ble even at ~180 K, due to H2O sol va tion, lead ing
to de com po si tion of the PWC. Sol va tion mech a nism for the to tal re ac tion has been sug -
gested in this pa per.

Key words: chlo rine ni trate, chlo ride ion, po ten tial en ergy well, po ten tial well
com pound, mech a nism, ki net ics, solvation
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Keto-enol tau tom er ism for the sub strate (pyruvate) of lac tate dehydrogenase (LDH) and
am ide-iminol tau tom er ism for its in hib i tor (oxamate) were stud ied at the
DFT(B3LYP)/6-31++G(d,p) level. Both an ions (and also both rad i cals) pre fer the C=O
forms, i.e. the keto and am ide form, re spec tively. The OH forms (enolpyruvate and
iminoloxamate) have higher Gibbs free en er gies. Their amounts in the tau to meric mix -
tures are larger than 0.01% for an ions and lower than 0.001% for rad i cals. p-Elec tron
delocalization for OCO frag ments is greater than that for XCO frag ments for both an ions
and rad i cals.

Key words: prototropic tau tom er ism, pyruvate-enolpyruvate, oxamate-iminoloxamate,
an ions, rad i cals, p-elec tron delocalization, DFT

Pol ish J. Chem., 81, 1655–1666 (2007)



In ves ti ga tion on the Hy dro gen Bond ing In ter ac tion
of Com plexes of 2-Butanimine with Wa ter

by H. Fu1, X.M. Zhou1, C.Y. Jiang1 and Z.Y. Zhou2*

1Col lege of Chem is try & Chem i cal En gi neer ing, China Uni ver sity of Pe tro leum,
Shangdong, DongYing, 257061, Peo ple’s Re pub lic of China

2De part ment of Chem is try, Qufu Nor mal Uni ver sity, Shandong, Qufu, 273165,
and State Key Lab o ra tory Crys tal Ma te ri als, Shandong Uni ver sity, Shandong, Jinan, 250100,

People’s Republic of China, *e-mail: zhengyu@mail.qfnu.edu.cn

(Re ceived De cem ber 15th, 2006; re vised manu script June 18th, 2007)

The hy dro gen bond ing of 1:1 com plexes formed be tween 2-butanimine and wa ter
has been in ves ti gated us ing DFT and MP2 meth ods at var ied ba sis set lev els from 6-311G
to 6-311++G(d,p). Four rea son able ge om e tries were con sid ered with the global min i -
mum be ing a cy clic dou ble-hy dro gen bonded struc ture. The op ti mized geo met ric pa ram -
e ters and in ter ac tion en er gies for var i ous iso mers at dif fer ent lev els were es ti mated.
The IR in ten si ties and vi bra tional fre quency shifts are re ported. The sol vent ef fects on
the ge om e tries of the com plex have also been in ves ti gated us ing SCRF cal cu la tions at
the B3LYP/6-311++G(d,p) level. The re sults in di cate that the po lar ity of the sol vent has
played an im por tant role on the struc tures and the rel a tive sta bil i ties of dif fer ent iso mers.

Key words: 2-butanimine, hy dro gen bond ing, wa ter, com plexes
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This in ves ti ga tion per forms three quan tum chem i cal cal cu la tions to de ter mine an unrea -
li zable pro file of the HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) unimo -
lecular de com po si tion. First, the bond ing en er gies of HMX and its cor re spond ing
de com po si tion spe cies were cal cu lated us ing the dif fer en tial over lap (INDO) pro gram,
which iden ti fies the weak est bond ing site for ref er ence and de ter mines the site of eas i est
cleav age. Sec ond, the mo lec u lar en er gies of all spe cies were es ti mated by per form ing
den sity-func tional the ory (DFT) cal cu la tions, yield ing an ac cu rate enthalpy of for ma tion 
fol low ing cal i bra tion ac cord ing to a five-para met ric equa tion. Fi nally, all de com po si tion
tran si tion states were sought us ing Quasi-New ton and Syn chro nous Tran sit ap proaches
(QST3 pro ce dure). Com pu ta tional re sults re veal that the ac ti va tion en ergy of di rect
cis-form HONO elim i na tion is lower than that of di rect trans-form HONO elim i na tion
and that of the two-stage elim i na tion of two forms of HONO (N–N bond fis sion com -
bined with C–H bond break ing) in the ini tial de com po si tion step, which are 234.7 kJ/mol
and 147.9–171.4 kJ/mol, re spec tively.

Key words: de com po si tion route, INDO pro gram, para met ric equa tion, QST3 pro ce dure

Pol ish J. Chem., 81, 1677–1686 (2007)


