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ABSTRACT

Symmetric and unsymmetric copper(1)/(11) binary and ternary complexeshave
been synthesized and characterized by elemental analyses, infrared (IR) and
electronic spectra, conductivity, differential thermal analysis (DTA), mag-
netic susceptibility, X-ray diffraction and el ectron spinresonance (ESR) spec-
tra. The spectral analysis showed that the ligand behaves as neutral or
monobasic bidentate ligand bonded with the copper ion via azomethine
nitrogen and ketonic or enolic oxygen. The ESR spectra of solid complexes
at room temperature show axial type symmetry with g, >g1>g 20025 EXCEPL
complex (3) and have a dxz_y2 ground state. The catalytic properties of the
complexes (2), (3), (6), (7) and (8) were investigated by decomposition of
hydrogen peroxide. Based on magnetic and spectral studies, a distorted
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octahedral or tetrahedral geometry is proposed for the complexes.
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INTRODUCTION

Meta complexeswith bi, tri-and tetradentate Schiff
bases have received consi derabl e attention during re-
cent years, primarily dueto remarkabl eantitumor, anti-
bacterid, antifungal , antitubercul osisagentsand antivi-
ral properties*®, Mononuclear copper(ll) complexes
of N-(2-pyrid-inyl)acetylacetamideligand (Figure 1)
have been prepared and spectroscopically character-
ized™. Copper(Il) complexeswith tridentate Schiff base
dianionsof N-sdlicylideneaminoa kanoatetypeexhibit
superoxodismutase-likeactivity!®. Mono-and binuclear
copper(Il) saccharinate complexes containing 2-
pyridinepropanol had been prepared and character-

ized¥. For thisreason wejustify our interest in com-
plexeswith tridentate types. Other pointsof interest
arethe structures, spectroscopical, propertiesof these
compoundsinthesolid state. In this paper, wereport
the syntheses, structures, spectroscopic and magnetic
properties of copper(1)/(11) complexes of symmetric
and unsymmetricligands.

EXPERIMENTAL

M aterialsand methods

All thereagents employed for the preparation of
theligandsand their complexeswere of thebest grade
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availableand used without further purification. Solvents
employed weredried and distilled before use by stan-
dard methods.

Theligand and their copper complexeswere ana-
lyzedfor C, H, N, Cl and copper contents at the Mi-
croandytica Laboratory, Faculty of Science, Cairo Uni-
versity, Egypt. Anaytica and physica dataof theligand
and its copper complexesarereportedin (TABLE 1).
IR spectraof theligand and itscopper complexeswere
measured using KBr discs with aJasco FT/IR 300E
Fourier transform infrared spectrophotometer cover-
ing the range 400-4000cnt and in the 500-100cm't
region us ng polyethylene-sandwiched Nujol mullsona
Perkin EImer FT-IR 1650 spectrophotometer. Elec-
tronic gpectrain the 200-900nm regionswererecorded
on aPerkin-Elmer 550 spectrophotometer. Magnetic
susceptibilitieswere measured at 25°C by the Gouy
method using mercuric tetrathiocyanatocobdtate(11) as
the magneti c susceptibility standard. Diamagnetic cor-
rectionswere estimated from Pasca’s constant!’?. The
magnetic momentswere ca cul ated from the equation:

K = 2.84y A T

Molar conductanceswere measured on aTacussel
type CD NG conductivity bridge using 10°M DMF
solutions. DTA analysiswascarried outinair using a
Schimadzn DT-30 thermal analyser. *H NMR spec-
trumwas obtained on Brucker Avance400-DRX spec-
trometers. Chemical shifts(ppm) arereported relative
to TMS. The ESR spectraof solid complexesat room
temperaturewererecorded using aVarian E-109 spec-
trophotometer. DPPH was used as a standard mate-
rial. X-ray powder diffraction patternswerecarried out
using aShimadzn XD-3 diffractometer. The TLC of dll
complexesconfirmed their purity.

CHs

Synthesisof ligand

A hot (70°C) solution of 3,5-dimethylaniline(10g,
0.08 mol) in ethanol (20mL) was mixed with a hot
(70°C) solution of ethylacetoacetate (5.4g, 0.04 mol)
inethanol (15mL). Themixturewasrefluxed for 1h.
and then | eft to cool at room temperature. Theyellow

HsC CHy C2HsQ
o]

2 + H,C
; M=o

NH, HsC

Et-OHll hour

H3C\©/CH3

HN\fO
CHj

H,C N
2 ~
CHsy
CHjy
N-(3,5-dimethylphenyl)-3-(3,5-dimethyl

phenylimino)butanamide
Scheme1: Preparation of theligand

precipitate formed, wasfiltered off, washed several
timeswith ethanol and recrystdlized from absoluteetha-
nol (yield 70%), Scheme 1. *H NMR (400 MHz, d®-
DMSO0): 6=8.72 (s, 1H, NH), 6.65-7.48 (aromatic,
6H), 3.50 (s, 2H, CH,), 2.36 (s, 6H, 2 CH,), 2.33 (s,
6H, 2 CH,) and 2.26 (s, 3H, CH,)*4.

Synthesisof copper complexes

All the copper complexes were prepared by re-
fluxing ligand with copper saltsusing (1L:2M), and
(3L:1M) molar ratiosin ethanol solution. Inthe case of
complexes(8), (9) and (10), themolar ratiosused were
thefollowing (1 ligand:1 Cu(OAc),.H,O: 2 acetyl ace-
tone) (8), (1ligand: 1 Cu(OAc),.H,O: 1,3-(hydroxy-
imino) pentane-2,4-dione(DMO)) (9), and (2ligand:1
Cu(OACc),H,0O: 2 pipredine) (10). Thereaction mix-
tureswererefluxed for 1-3 h range accompanied by
stirring for 30 min. The products, which precipitated,
werefiltered off, washed with hot ethanol (40°C) and
driedinavacuum desiccator over P,O, . Theanalyti-
ca dataaregivenin TABLE 1.

Catalyticactivity

The cata ytic activities of the complexes (2), (3),
(6), (7) and (8) towards decomposition of hydrogen
peroxide (asmodd reaction) weredetermined fromthe
rates of oxygen evolution at room temperature®s. A
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TABLE 1: Analytical and physical data of theligand and itscopper complexes

No Compound Mcglllig\./t' color  Yield M.P°C 15251)'2-1 (B&Iifllf ) c HFoundN(Calc.) ~ o

1 HL (CaoH24N50) 3084 Yelow 73 247 - - 79.9(77.9) 7.9(7.8) 9.0(9.1)

2 L,(HL)Cu 9868 Y.brown 75 213 7.3 21 72.9(730) 7.3(7.2) 8.3(85) 6.2(6.4)

3 [L,Cu]. % H,0 6874  Brown 60 208 116 22 69.7(69.9) 7.0(6.9) 8.3(8.2) 9.2(9.3)

4 HLCUCIH,0 4254 P.green 67 207 141 Dia 56.5(56.5) 6.3(6.2) 6.7(6.6) 14.8(14.9) 8.1(8.3)
5  [(HL),CICu].2H,0 7519 P.geen 75 205 168 Dia 63.8(63.9) 7.1(7.0) 7.6(7.5) 8.4(8.5) 4.4(4.7)
6  [(HL);CuCly.%s H,0 7603  Green 68 212 202 190 63.0(63.2) 6.7(6.5) 7.6(7.4) 8.3(8.4) 9.1(9.3)
7 [L.Cu(H:0),.H,0 7324 P.green 73 205 131 188 65.4656) 7.3(7.2) 7.9(7.7) 8.6(8.7)

8 (HL)(acac),Cu 5742 D.green 70 220 108 185 62.7(62.8) 7.6(7.4) 5.0(4.9) 10.9(11.1)

9 (HL)(DMO)Cu(H,0), 5081 D.brown 71 238 141 182 56.4(56.7) 6.9(6.7) 8.5(8.3) 12.2(12.5)

10 [(HL)x(pip)sCu]H,0 8666 Y.brown 66 215 100 192 69.0(69.3) 7.3(7.0) 9.9(9.7) 7.1(7.3)

11 [(L)CU(OAQ)(H:0)].2H,0 5211  Green 67 260 104 186 48.1(48.4) 7.3(7.0) 5.6(5.4) 11.9(12.2)

301 cm?mol, in 102 M DMF p = pale, d = dark, y = yellowish

TABLE 2: Important IR bandsof thelignad and itscopper complexes(cm')

Comp. No. v(NH)  v(H20) v(C=0) v(C=N)  v(C=C) v(C=CH) v(C-O) v(Cu-N) v(Cu-0) v(Cu-Cl)
1 3265s - 1645v.s 1615s 1600m - - - - -
2 3292s - 1635s 1605m 1598m 1555m 1350m 605m 520m
3 3290s 3560br - 1611m 1600m 1555m 1320m 660w 570m -
4 3295s 3420br 1632s 1608m 1600m 660w 581w 298m
5 3278s 3580br 1633s 1604m 150m 600m 515w 400w
6 3284s 3600br 1629s 1605m 1590m - - 630w 560m 360m
7 3290s 3610br, 3440br 1610m 1590w 1555m 1380m 660w 565m
8 3288s 1660s,1630s 1610m 1600m 1545m 1290m  650m  560m, 540w, 515m
9 3280s 3450br 1670s  1608m, 1575m 1597m 1550m 1305m 690m, 675m  510m, 530m
10 3292s 3458 1630s 1606m 1595m - 665m 570w
11 3289s 3620br, 3450br 1609m 1576m 1535m 1340m 620w 517m

0.5mL of H,0, (30%) was mixed with 20mL distilled
water inathermo stated glassvessd and 50mg of com-
plex wasintroduced. The reaction was followed by
measuring thevolumeof oxygen gasrel eased.

RESULTSAND DISCUSSION

Theanalytica and physicd data(TABLE 1), spec-
trd data(TABLE 2 and 3) are compatiblewith thesug-
gested structures (Figure 2). The complexesare col-
ored, stablein air andinsolublein H,0, ethanol and
non-polar solventssuch asbenzene. However, they are
solublein polar solventssuchasDMFand DMSO. All
the complexesarennon-electrolytes (TABLE 1).

Infrared spectra (IR)
The bonding modes of the ligand and its copper

complexes have been deduced from the IR spectros-
copy. Important spectra bandsarepresentedin TABLE
2. Theinfrared spectrum of theligand HL showed a
strong band | ocated a 1645cm* which may beassigned
to carbonyl group v(C=0)*%3, whereasthe medium
band appeared at 3265cm™ may be assigned to the
v(NH) group™*®. Thespectrum of theligand d so showed
relatively strong bandsat 1615 and 1600cm™* may be
gned tothe v(C=N) of the azomethinegroup*" and
aromatic v(C=C)* respectively.

The modeof coordination of theligand can beob-
tained by comparing theinfrared spectraof the com-
plexeswiththat of thefreeligand. Theligand behaved
either asneutral bidentateligand coordinating through
C=0and C=N. In case of complexes(4), (5), (6), (8)
and (10), themode of coordination was suggested by
thefollowing evidences. (i) theshift of v(C=N) tolower
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TABLE 3: Electronic spectra of theligand and its copper
complexes

C,?Qp' Amax. (NM) in nujol mull Amax. (Nm) in DMF
1 367 (e = 2.9><10:j molj cmj)
310 (e =0.1x10" mol™ cm™)
2 620, 500, 410, 350, 320 600, 490, 400, 360, 315
3 580, 420, 355, 310 575, 410, 345, 320
4 560, 420, 380, 325 540, 410, 390, 310
5 610, 490, 425, 370, 320 595, 470, 400, 345, 300
6 610, 580, 430, 390, 325 590, 450, 400, 355, 305
7 630, 520, 410, 375, 330 610, 460, 420, 380, 310
8 660, 595, 410, 365, 310 645, 575, 400, 370, 315
9 630, 595, 425, 370, 315 610, 565, 465, 395, 290

10
11

625, 560, 490, 380, 300
645, 495, 415, 350, 325

600, 535, 420, 390, 280
628, 480, 405, 365, 320

frequency (5-10cm'?) together with itsweak appear-

ance, whichindicatesthe coordination of theazomethine

nitrogen®19 (ii) the band dueto theketonegroupis

weakened and shifted to lower wave number by 13-

16cm?, (iii) thes multaneous appearance of new bands

in the 600-665 and 515-581cm* regions due to the
v(Cu-N) and v(Cu-O) vibrations?”, respectively.
Monobasi ¢ bidentate ligand coordinating through

enolic C-O and C=N. In case of complexes (3), (7),

(9) and (11), themode of coordination was suggested

by thefoll owing evidences.

(i) Theshift of v(C=N) tolower frequency (6-15cnr
1) together with itsweak appearance, whichindi-
cates the coordination of the azomethine nitro-
gen[ls,lg].

(i) Thedisappearanceof the band dueto the ketone
and the appearance of new bands in the ranges
1535-1555 and 1305-1380cm™ rangeswhich may
be assigned to the v(CH=C) and v(C-O) respec-
tivelyi*>21 whichindicatesthe coordination of the
ligandinenolicform.

(i) Thesimultaneousappearance of new bandsinthe
620-690 and 510-570cm* regions due to the
v(Cu-N) and v(Cu-O) vibrations, 20 respectively.
In caseof complex (2), thecomplex possessesthe
ligand in both forms neutral and monobasic
bidentateligand.

The mode of coordination was suggested by thefol-

lowingevidences:

(i) Theshift of v(C=N) tolower frequency (10cm)
together withitsweak gppearance, whichindicates

the coordination of the azomethine nitrogent819,
(i) The band due to the ketone group is weakened

and shifted to lower wave number by 10cm?, (iii)

theappearance of new bandsat 1555 and 1350cm

! ranges which may be assigned to the v(CH=C)

and v(C-O) respectively™2!, (iv) thesimultaneous

appearance of new bandsat 605 and 520 cm™ due
tothe v(M—N) and v(Cu-O) vibrations, respec-
tively?,

In chloro complexes(4), (5) and (6), the appear-
ance of anew bandinthe298-400cm™* rangemay be
dueto the presence of v(M—Cl). The appearance of
two characteristic bandsat 1575cm* and 1370cm™in
case of complex (11) was attributed to vasym'(COO')
and Vom (COO), respectively, indicating the participa-
tion of the carboxylate oxygen inthecomplexesforma-
tion+2223, The mode of coordination of carboxylate
group has often been deduced from the magnitude of
the observed separation between thevw/m(COO') and
vwm'(COO'). Theseparationvauebetween vasym(COO)
and Vom (COO) inthiscomplex wasmorethan 200cnT
1 (205cm) suggesting the coordination of carboxylate
group inamonodentatefashion¥. ThelR spectrum of
complex (9) showed band at 1670cm* may be dueto
v(C=0) group of thediacetylmonoxime. Another pesks
areobserved at 1575 and 1170cm* may be assigned
to v(C=N) and v(N=0) of the oximato group. In case
of complex (8), theligand pentane-2,4-dione coordi-
nated through enolic C-O and ketonic C=O whichwas
supported by:

() The appearance of two bands at 1545 and 1290
assignableto v(C=0) and v(C-0O), respectively.

(i) Theband dueto the ketonegroup of HL isweak-
ened and shifted to lower wave number by 13-
16cm’,

(iii) Thesimultaneousappearance of new bandsat 540
and 515cm* dueto the v(Cu-O) vibrations!,
The IR spectra of complex (10), showed ring

breathing of the piperidine at 810 cnm but no bands

corresponding to the NH wasfound indicating its co-
ordination in monobasic monodentate fashion. Some
complexesincluded water molecul es. Thebroad bands
in the 3600-3400cm'* region are due to coordinated
water or water of crystallization. Thebandsfor water
of crystdlization aredifferent from those of coordinated
water, thelatter hasaband in the 600-400cn region,
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Figure2: Sructurerepresentation of the copper (11)/(1) com-

plexes

[(L)Cu(OAC)(H,0)3].2H,0
(11)
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but the absence of these bandsin the spectrum of com-
plexes(3), (5), (6) and (10) indicatesthe hydrated water
rather than coordinated ones. The presence of water
moleculeswithinthecoordination phereinthehydrated
complexes (4), (7), (9) and (11) is supported by the
presence of bands at 3480cm?, 1610cm?, 950cm'*
and 630cm® dueto OH stretching, HOH deformation,
H,O rocking and H,O wagging, respectivelyi>29,

Molar conductivity

Themolar-conductance of the copper complexes
(TABLE 1) arein the 10.0-20.2 Q"*cm?mol* range,
indicating their non-eectrolytic nature Theconsiderably
high conductance val uesfor some complexesmay be
ascribed to thepartial solvolysisby DMF27,

Electronic spectra

The electronic spectral dataof theligand and its
copper complexesin Nujol mull and dimethylformamide
(DMF) aregivenin TABLE 3. InDMF, theligand gives
bandsat 310nm (= 0.1x10*mol*cm?) and 367nm (¢
=2.9x10“molcm?) ascribed to the benzene n-n* and
iminon-rt* transitionsrespectively!*. Comparedtothe
freeligand, theimino n-i* transitionsof thecomplexes
was shifted to some extent, probably dueto imino-ni-
trogen coordination to themetal ion. InNujol mull, the
complexes (2) and (5-11) showed threebandsin the
410-490, 490-595 and 610-660nm ranges, however,
in DMF, the peaks appear in the 400-465, 480-575
and 590-645nm ranges. These bands correspondsto
theZBlg—>2Eg, 2Blg—>ZBzg, 2Blg—>2A1 transitionsof a
copper ioninatetragonaly eleongated octahedron(?e!,
Complexes(3) and (4) in Nujol mull show bands at
580, 420 and 560, 420nm, however in DMF, thebands
appear at 575, 410 and 540, 410nm. These bands are
typicaly foundfor atetrahedra configuration®.

M agnetic moments

Themagnetic momentsfor thecomplexesarepre-
sented in TABLE 1. Complexes (2), (3) and (6-11)
show valuesinthe 1.86-2.2 B.M. range, suggesting the
presence of oneunpaired e ectron per copperioninan
octahedral or tetrahedral arrangement™. Complexes
(4) and (5) arediamagnetic dueto d'° configuration.

Electron spinsresonance (ESR)
The ESR spectraof solid complexes(2) and (6-
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Comp.No. ¢, a.

G AI(G) AL(G) A(G) G gy A (cm) AEq(cm™) AE,(cm™) K, K,

K a’Cu) B> B/

2 2.30 2.06 2.14 140 40 73.3 5.00 153 16129 24390 0.92 0.85 0.60 0.77 1.10 0.94
3 - . 210 - S ; - , S .
6 2.20 2.08 2.12 130 50 76.7 2.50 169 16393 23256 1.04 0.70 0.94 064 1.70 0.76
7 2.25 2.07 2.13 120 38 65.3 3.60 178.6 15873 24390 1.00 0.77 0.92 0.67 1.50 0.88
8 214 2.05 2.08 90 28 48.7 2.80 240 15129 24390 0.84 058 0.76 0.45 1.57 0.75
9 235 2.05 215 150 25 66.7 7.00 165 15873 23529 0.68 0.83 0.85 0.85 0.80 0.98
10 219 2.06 210 100 30 533 3.20 219 16000 20408 0.84 0.67 0.78 0.53 1.35 0.85
sii [ 0.2y
~»x‘:\“\ — » A
~ Ty x
200 ‘\'\e_k T /
S~ e s = » %
AR ﬂ“m‘_x‘ ?“- . ‘"‘ - % l/)/ @camplex2
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Figure 3 : Plot of AII

Versus AgII for a range of copper(I1)
complexes(2), (6-10)

10) at room temperature are characteristic of amono-
mer, d°, configuration and having an axiad type of dxz-y2
ground state, whichisthemast common for copper (1)
complexes*-¥ Complex (3) showsanisotropic spec-
trumwithg_=2.1, characteristic of atetrahedral ge-
ometry around the Cu(I1) ion®, The other complexes
show 9,>9,>2.0023, indicating atetragonal distortion
around the Cu(l1) ion®*3%, corresponding to elonga-
tion adongthefour fold symmetry axisz. Thisresultis
further confirmed by the Symons plot (Figure 3) ¢,
whichindicatesthat complexesfaling closetotheline
can be considered to be distorted tetragonal species
rather than octahedral or square planar. The ESR pa-
rametersarepresentedin TABLE 4. Theg-valuesare
related by the expression.* G = (g-2.0023)/(g, -
2.0023). If G>4.0, then, locd tetragona axesaredigned
pardld or only dightly misdigned, if G <4.0, sgnificant
exchangecouplingispresent. Complexes(6-8) and (10)
showed G <4.0 (TABLE 4), indicating the presence of
spinexchangeinteractionsbetweenthe Cu(l1) ions, how-
ever, complexes(2) and (9) show values>4.0, indicat-
ingthe presenceof tetragond axesinthiscomplex. Also,
the g”/A values, considered as diagnostic of stere-
ochemistry®™®, intherangereported for square planar
complexesare 105 to 135cm™ and for tetragonal dis-

Figure4: Catalytic activity of complexes(2), (3), (6), (7) and
(8) on thedecomposition of H,O,

torted complexes 150to 250cm™. Theg /A, valueslie
just within therange expected for tetragona distorted
complexes(TABLE4). Theg-va uesof copper(ll) com-
plexes with a*B_, ground state (g,>g,) may be ex-

pressed by44,

8K A
g, =2.002- AE,. (1)
8K 2A°
g, =2.002—| —*
( AE,, ] )
Where K, andK  aretheparallél and perpendicu-

lar componentsrespectively of theorbita reductionfac-
tor (K), A° isthe spin-orbit coupling constant for the
free copper, AE,, and AE , aretheelectrontransition
energies. Fromtheaboverelations, theorbital reduc-
tion of covalency!“>#! can be calculated For anionic
environmental, K =1 and for acovalent environment
K<1, thelower thevaueof K, thegreater isthe cova-
lent character.

- 2.002)AE
(gL 2}:’ ) XZ (3)

Ki:

(g, — 2.002)AE
2 _ \YI XY
Ki= 8. G
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(K 2K ©
3
TheK vauesfor Cu(ll) complexes(2), (6-11) are
indicative of their covalent nature TABLE 44243,
Kivelson and Neimannoted that, for anionic environ-
ment g >2.3 and for acovalent environment g <2.3*4.
Theoretical work by Smith*! seemsto confirm this
view. The g-values reported here (TABLE 4) show
considerable covalent bonding character541, except
complex (9), the gH-vd ueindicatescovaent-ionicbond
character. Thevaluesof K, andK | for thecomplexes
suggest marked amount of -contributiontotheaxia
bondingismuchsmadler.
Also, thein-plane o-covaency parameter, a?(Cu)
was cal culated by
0*(Cu) = (A/0.036) + (g,- 2.002) + 3/7(g, - 2.002) + 0.04 (6)
Thecalculated vaues(TABLE 4) suggest covaent
bonding“. Thein-planeand out-of plane -bonding

coefficients (g2 and 32) are dependent upon the val ues
of AE, and AE,, inthefollowing equations*“.
(g, —2.002)AE,,

K2

a’p?= o ™
2p2 _ (g” —2.002)AE,
aPi= o (8)

Inthiswork, the Cu(Il) complexesshow g? values

inthe (0.75-0.94) range (TABLE 4) indicating amod-
erate degree of covalency inthein-planer-bonding,
while32>1.0 (TABLE 4) indicatestheionic character
of the out-of -plane n-bonding“*4748, However, com-
plex (11) showsbroad signal inthelow field region,
indi cating spin exchangeinteractionstake placebetween
copper(ll) ionsthrough acetate group.

X-ray diffraction

X-ray diffraction patternsof theligand and itscop-
per complexesshow that, theligand has strong lines,
indicatingahigh degreeof crystd linity. Comparingwith
itscomplexes; it was shown that, thetetrahedral com-
plexes (3) and (4) are of more degree of crystaline
than those of the distorted octahedral complexes. This
can beinferred from the peak intensities*d. The order
of thedegreeof crystdlinityis:

D >@A>Q)>(6)>(7)>(5>(2)>(8)>(9) >(10)>(11)

—= Fyll Poper

TABLES5: DTA peaksand their assignmentsfor the copper
complexes

Comp. DTA peaks (°C) .
No. — . - Assignment

Endo. Exo.

75 - Dehydration process
2 213 M.P. of the complex
350-500 Decomposition of the complex
85 - Dehydration process
150 Thermal dissociation of coordinated H,O
205

370-610

M.P. of the complex

Decomposition of the complex

70 - Dehydration process

212 M.P. of the complex
300

410-590

140

7 205

Thermal dissociation of chloride atoms
Decomposition of the complex
Thermal dissociation of coordinated H,O
M.P. of the complex
350-550 Decomposition of the complex

80 - Dehydration process

165 Thermal dissociation of coordinated H,O
11 265 M.P. of the complex
310

380-620

Thermal dissociation of acetate group

Decomposition of the complex

Differential thermal analysis(DTA)

The DTA curvesinthe 20-800°C range show that,
al thecomplexesarethermdly stableup to 70°C when
dehydration begins. Thisfact ischaracterized by the
appearance of endothermic peakswithinthe 70-85°C
range, corresponding to be hydration water’®54, An-
other peak was observed in (5), (7) and (11) com-
plexesat 150, 140°C and 165°C respectively, corre-
sponding to theloss of coordinated water. The exist-
ence of an exothermic peak inthe DTA curve at the
sametemperature suggeststhat they aredl inthesame
chemical environment’®3. Theproduct isstableup to
350°C, when the organi c congtituents of the complexes
start decomposing, findly leaving themetd oxide (500-
620°C). The DTA datafor the complexesareshownin
TABLEDS.

Catalyticactivity

Thedecomposition of H,O, was used asamodel
for oxidation-reductionto measurethe catdytic activity
of the complexes obtained. The decomposition reac-
tionwasfound to follow first-order kinetics. There-
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sultsof H,O, decomposition over the complexes(2),
(3), (6), (7) and (8) arepresented infigure 5. Thedata
areplotted aslinal/(a-x) versustime, where“a” is the
initial concentration of H,O,and“x” the concentration
after time“t”; the rate constant of H,O,valuesfor the
complexes(2), (3), (6), (7) and (8) are 0.014, 0.005,
0.01, 0.019 and 0.026 respectively. Asseeninfigure
5, therateof catalytic activity of octahedral complexes
(2), (6), (7) and (8) are larger than a square planar
complex (3). Theorder of activity are (8), ON>(7),
O,N,> (2), O,N,> (6), O,N.CI, > (3), O,N.,,. Previ-
ous researchers reported that, the Cu?*/Cu* system
forms catal ytic active siteswhich responsiblefor the
decomposition of H,0O,%**4. The Cu* wasidentified
asthespecies, which control thecatdytic activity of the
complexes. The decomposition of H,O, inthe pres-
ence of complex (8) may berepresented asfollows:
H,0,»H*+HO,

HO,—>HO,+e

Cu* +e->Cu*

Cu*>Cu*+e

H*+e—>H

H,0,—»H,0+1/20,

Onthebasisof elementa analysis, magnetic sus-
ceptibility, conductivity, IR and UV-VIS spectraand
ESR measurements, thefoll owing tentative structures
aresuggested asshowninfigure 2.
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