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Copper(II) complexes of the composition Cu(R—COO),L, were prepared
by the reactions of pyridine-N-oxide and 2-methylpyridine-N-oxide with
corresponding phenoxy-, 2- and 3-methylphenoxyacetatocopper(II) hydrates.
Their e.s.r. spectra, electronic spectra, and magnetic properties were studied.
When R—COO is the 2-methylphenoxyacetate anion and L is the
pyridine-N-oxide, then n equals 2. This is a magnetically diluted complex of
tetragonal symmetry. In all other cases n equals 1. The complex Cu(phoac),-
(pyo) is antiferromagnetic and its susceptibility data have been fitted to various
models for polynuclear complexes. The spectral and magnetic data of other
complexes of this group indicate that the complexes are dimeric with bridging
carboxyl groups and N-oxide bound monodentately in the axial positions of the
complex molecule.

PeakisiMy COOTBETCTBYIOILMX I'MAPATOB (hbeHOKCHALETAaTa MENH U 2- WIH
3-MeTwieHOKCcHaLeTaTOB MeH ¢ N-oKcHEoM MupuauHa H N-okcHioM 2-Me-
TWINHPHIMHA GLUTH MIPUrOTOBJIEHBI M, 32TEM, 0XapaKTEPHU30BaHBI C TIOMOWILIO
3I1P u 31eKTPOHHOM CrIeKTPOCKOMMH KoMiutekchl cocraBa Cu(R—COO),L, .
BeUtH Takke M3yYeHbl UX MarHHTHbIE CBOMCTBa. B ciaydae, korna R—COO

* For Part XXI see Ref. [10].

phoac — phenoxyacetate anion
2-mephoac — 2-methylphenoxyacetate anion
4-mephoac — 4-methylphenoxyacetate anion
pyo — pyridine-N-oxide

2-mepyo — 2-methylpyridine-N-oxide
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npencTapiseT coboi 2-MeTHI(heHOKCHaleTaT-aHMoH, a L — N-oxkcui nupuau-
Ha, 1 PaBHSJIOCH 2. DTOT KOMILIEKC OTHOCHTCS K YUCJIy MATHUTHO pa36aBiieH-
HbIX KOMILIEKCOB C TETparoHaJlbHoM cumMMeTpuei. Bo Bcex ocranbHbIX ciyda-
ax n =1.Kommuekc Cu(phoac),(pyo) aBnsiercs aHTH(EPPOMarHUTHBIM ; GbLIH
KUCpo6GOBaHbI pa3IMYHbIE MOREIH I OO BSICHEHUS €10 MATHUTHOM BOCIIDHMM-
yuBocTH. OOGHapyXeHHble CHEKTpaJbHblE M MarHUTHBIE CBOMCTBA APYTHX
KOMILIEKCOB 3TOH IpyNibl CBUAETENbCTBYIOT 00 MX IBYXBANEPHON CTPYKTYpE
¢ Kap6OKCWIbHBIMH MOCTMKaMH U N-OKCHIaMH B aKCHAJIBHBIX MOJIOXEHHSX
MOJIEKYJIbI KOMIUIEKCA.

The aryloxyacetate anions form less frequently dimeric Cu(II) complexes with
various types of molecular ligands (mainly H,O) than the alkancarboxylate anions
of similar basicity do. For example the complex Cu(phoac).(H,O) is magnetically
diluted [1]. The complexes Cu(phoac).(H.O); and Cu(phoac),(H.O). are penta-
and hexacoordinated and they have tetragonal symmetry [2—4]. In the case of
Cu(phoac).(H,O); the phenoxyacetate anion is monodentate and is bound via the
oxygen atom of the carboxyl group [2, 3]. The phenoxyacetate anion is able to
attach itself also as a chelate ligand simultaneously through the carboxylic and
etheric oxygen atoms, e.g. in the complex Cu(phoac),(H,O), [4]. The coordinated
H.O molecules in these complexes participate in the system of hydrogen bonds in
the crystal structure.

The formation of various structural types of aryloxyacetatocopper(II) complexes
was studied also in dependence on the substituents present on the aromatic ring [1,
5—7]. Whereas 2- and 3-methyl derivatives form complexes of the composition
Cu(R—CO00O0),(H,0);, 4-methylphenoxyacetate anion forms preferentially
Cu(R—COO0),(H,0);. The composition and properties of these complexes are
similar to those of the corresponding phenoxyacetatocopper(Il) complexes.

The H,O molecules located in the base of the square pyramidal complex
Cu(phoac).(H.0); [2, 3] can be substituted by pyridine molecules and the complex
Cu(phoac).(py).(H,O) is formed [8]. The isomeric methylphenoxyacetate anions
form analogical Cu(Il) complexes with pyridine and H,O [9]. On the other hand,
the coordination of 2-methylpyridine leads to the formation of ‘‘magnetically
condensed” phenoxy- and methylphenoxyacetatocopper(II) complexes of the
composition Cu(R—COO).(2-mepy) with properties of dimeric, carboxylato
bridged copper(II) complexes [9]. This indicates the important influence of
molecular ligands on the manner of coordination of aryloxyacetate ions in
copper(1I) complexes.

Herein we report studies on the formation and properties of phenoxy-, 2-methyl-
phenoxy-, and 4-methylphenoxyacetatocopper(II) complexes with pyridine-N-oxi-
de and 2-methylpyridine-N-oxide. In copper(II) complexes N-oxide molecular
ligands (like the carboxylate anions) are capable to coordinate either monodentate-
ly or as bridging ligands.
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Experimental
Preparation of complexes
The mole ratios in the reaction systems were x(Cu(R—COO), - (H,0),)/x(N-oxide)
= 1:4. For preparation of methylphenoxyacetatocopper(II) complexes it was necessary to

add 0.5 mol of corresponding acid to the reaction systems. All complexes were dried in air at
room temperature. The results of analyses are listed in Table 1.

Table 1

Analytical data of the prepared complexes (w/mass %)

Calculated/found
Complex
Cu C H N

Cu(phoac),(pyo) 13.79 54.73 4.15 3.04

13.79 54.70 3.96 3.00
Cu(phoac),(2-mepyo) 13.38 55.64 4.46 2.95

13.40 55.52 4.60 3.03
Cu(2-mephoac),(pyo). 10.88 57.53 4.83 4.79

10.86 57.20 4.77 4.77
Cu(2-mephoac),(2-mepyo) 12.63 57.25 5.00 2.78

12.46 57.45 5.09 2.89
Cu(4-mephoac),(pyo) 12.99 56.49 4.74 2.86

13.00 56.64 4.98 291
Cu(4-mephoac),(2-mepyo) 12.63 57.25 5.00 2.78

12.60 57.41 5.19 2.80
Cu(phoac),(pyo)

The solution of phenoxyacetatocopper(Il) trihydrate (4.2 g) in dioxan (40 cm?) at 50°C
was added to the solution of pyridine-N-oxide (3.8 g) in ethanol (200 cm?). The reaction
system was heated up to boiling. The resulting solution was filtered, allowed to cool and
a light green product was deposited. The complex was recrystallized from butyl alcohol.

Cu(phoac),(2-mepyo)

When phenoxyacetatocopper(II) trihydrate (4.2 g) was moderately heated with 2-methyl-
pyridine-N-oxide (4.4 g) a suspension was formed. Acetone (60 cm®) was added and the
reaction system was heated up to boiling. The green solution was filtered and then cooled
down to room temperature. A green powder was deposited and then it was recrystallized
from acetone.
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Cu(2-mephoac),(pyo),

The reaction system was prepared by dissolving pyridine-N-oxide (3.8 g) in propyl
alcohol (15 cm®) containing 2-methylphenoxyacetatocopper(Il) dihydrate (4.3 g) and
2-methylphenoxyacetic acid (0.8 g). The system was heated up to boiling. The resulting
solution was filtered and allowed to cool. A blue complex was deposited and washed with
ether.

Cu(2-mephoac),(2-mepyo)

The ligand (2-methylpyridine-N-oxide) (4.4 g) was dissolved in ethanol solution (50 cm?)
of 2-methylphenoxyacetatocopper(II) dihydrate (4.3 g) and 2-methylphenoxyacetic acid
(0.8 g). The solution was brought to boiling and filtered. After the solution had cooled
down, the green product was deposited and washed with ether.

Cu(4-mephoac),(pyo)

4-Methylphenoxyacetatocopper(Il) trihydrate (4.5 g) and 4-methylphenoxyacetic acid
(0.8 g) were dissolved in hot ethanol (200 cm®) and added to a 70 cm® solution of
pyridine-N-oxide (3.8 g). The reaction system was heated up to boiling. From the resulting
solution a green complex was deposited and washed with ether.

Cu(4-mephoac),(2-mepyo)

2-Methylpyridine-N-oxide (4.4 g) was dissolved in ethanol (80 cm?) containing 4-methyl-
phenoxyacetatocopper(II) trihydrate (4.5 g) and 4-methylphenoxyacetic acid (0.8 g). The
reaction system was heated up to boiling and filtered. A green complex crystallized
immediately. The product was recrystallized from butyl alcohol.

Physical measurements

Electron spin resonance spectra of polycrystalline solids were recorded on
a Varian E-4 spectrometer in X band (v ~9.1 GHz) employing 100 kHz modula-
tion in the temperature range 77—293 K. DPPH was used as a standard for the
determination of g values.

Electronic spectra of mulled solids were registered on a Specord UV VIS (Zeiss,
Jena) in the range 13 000—28 000 cm™', and in the case of the complex
Cu(phoac).(pyo), also on UNICAM SP-700 in the range 10 000—28 000 cm™’.

The values of magnetic susceptibility were determined by the Gouy method on
a commercial equipment (Newport Instruments Ltd.) at room temperature and in
the case of Cu(phoac),(pyo), in the temperature range 92—337 K. The measure-
ment conditions were as previously reported [10]. The effective magnetic moments
were calculated using the equation u.« = F[(xy— N.)T]"?, where F=798 m~>?
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K~ mol"? and xx is the molar susceptibility corrected for diamagnetism [11]. The
value of temperature independent paramagnetism N, was taken as 75X
107" m* mol ™" for the magnetically diluted complex Cu(2-mephoac).(pyo). and in
all other cases of complexes with magnetic interactions as 94 X 10™'' m> mol ™" [12].

Susceptibility equations

The magnetic data of Cu(phoac),(pyo) were fitted to various models for
polynuclear complexes. In all cases the possibility of a proportion of magnetically
diluted complex was considered. The best fit was obtained by a mapping routine,

n 1/2
minimizing the value 0 = [z (xow — xéxp)z/n] . The following models were

considered :

a) Bleaney—Bowers equation for S =1/2 coupled dimers [13, 14]

2,2
tia= (1= x) BAB 0 (3 4 exp (— UQYAT) " +
3 -1
+xO.448m mol K+Na (1)

T

Here x is the mole fraction of monomer, U(J) is the energy of the singlet triplet
separation characterized by the exchange constant J, and the other remaining
symbols have their usual meaning.

b) Tetramer involving a distorted (D.4) cluster of copper(Il) atoms probably
consisting of two dimers associated via out of plane bridging [15, 16]

»:(=(1—X) MoNAﬁzg” 12+ 6K3:K;*+ 30K3:K?

+

. 0.448 m* mol™' K

+ T

+ N, 2

where K, = exp (U(J,)/kT), K, = exp (U(J.)/kT).

In this equation J;: is the exchange constant for in plane interaction within each
dimeric unit and J, is the constant for out of plane interaction between dimeric
units.

Chem. zvesti 37 (2) 169—182 (1983) 173



G. PLESCH, O. $VAJLENOVA, J. KRATSMAR-SMOGROVIC, M. KOHUTOVA

¢) Ising equation for linear polymer of copper(Il) atoms [17]

£ =1 ] uoNaB2g? exp(4K)+ (2+ K™') exp(2K) — K 'exp(— 2K) + 5 N
Xe 12kT exp(2K) +exp(—2K)+2
3 -1
tx 0.448 meol K LN, 3)

where K =U(J)/kT and J is the exchange constant.

Results and discussion

Studying the reactions of phenoxy-, 2-methylphenoxy-, and 4-methylphenoxy-
acetatocopper(II) complexes with pyridine-N-oxide and 2-methylpyridine-N-oxi-
de we prepared green compounds of the composition Cu(R—COO),L (L is
pyridine-N-oxide or 2-methylpyridine-N-oxide), the only one exception being
a blue complex Cu(2-mephoac),(pyo).. This fact is remarkable, because there was
an excess of the molecular ligand in the reaction system and consequently
formation of complexes with higher content of bonded N-oxide was in principle
possible.

The complex Cu(2-mephoac).(pyo). shows an axial e.s.r. spectrum (Fig. 1) with
gi=2.312,g9, = 2.070, and g = 2.154. The values of g, >2.04 and G = 4.5
[G=(g,—2)/(g.—2)] allow us to classify this complex as a tetragonal Cu(II)
system with parallel aligned local tetragonal axes and a ground state d,>_,z [18].
The exchange interactions are not significant and the experimental g factors reflect
in a satisfactory way the local microsymmetry of the complex unit. In accordance
with the e.s.r. spectrum the magnetic moment at room temperature is pUes=
=1.92 us, a value typical of magnetically diluted copper(II) complexes.

In the electronic spectra of Cu(2-mephoac),(pyo). (Table 2) the maximum of the
broad ligand field absorption band is at ¥...=14 600 cm~'. A shoulder of another

)

20 , DPPH
8/mT Fig. 1. Electron spin resonance spectrum of the

complex Cu(2-mephoac),(pyo), at 77 K.
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Table 2

Spectral and magnetic properties

Electronic spectra Magnetic properties
Complex . 101

Vmax 1073/cm™ T/K rﬁ’:mol" Yo/ tis J/cm™

Cu(phoac),(pyo) 26.5sh 12.8 287 1516 1.61 —
10.3 sh

Cu(phoac),(2-mepyo) 26.8sh 13.8 293 1029 132 -335
Cu(2-mephoac).(pyo), 27.1sh 14.6 293 2076 1.93 —
Cu(2-mephoac),(2-mepyo) 26.5sh 13.5 293 1079 136  -315
Cu(4-mephoac).(pyo) 26.8sh 13.4 293 1088 136 -315
Cu(4-mephoac),(2-mepyo) 26.7sh 13.1 293 1079 1.36 =315

sh — shoulder.

intensive band can be observed at v., ~27 100 cm™'. With regard to magnetic
properties of the complex this band is considered to be caused by some kind of
common mechanism of the metal—ligand charge transfer.

The composition, spectral and magnetic properties of the complex Cu(2-
-mephoac).(pyo). show that its symmetry is tetragonal with trans-planar coordina-
tion of anionic and molecular ligands completed by donor oxygen atoms from the
crystal structure to a distorted octahedral coordination polyhedron. With regard to
the possibility of the anionic ligand to form chelate complexes [4], the completing
of coordination polyhedron with etheric oxygen of 2-methylphenoxyacetate anion
is possible also within the same complex molecule.

The complexes Cu(phoac),(2-mepyo), Cu(2-mephoac).(2-mepyo), Cu(4-
-mephoac).(pyo), and Cu(4-mephoac).(2-mepyo) exhibit a significant similarity in
their spectral and magnetic properties. The e.s.r. spectra of these complexes
(Fig. 2) are typical of spin—spin interacting binuclear copper(II) complexes with
bridging ligands, where a ground state is a diamagnetic singlet (S =0), while the

S ¥

{ oPPH

L 1 1 1 1 I I
0 100 200 300 400 500 600 BImT

Fig. 2. Electron spin resonance spectrum of the complex Cu(4-mephoac),(2-mepyo) at 103 K.
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excited, thermal populated state is a triplet (S = 1). The e.s.r. spectra are due to the
resonance transitions in the triplet state. The spin-Hamiltonian for triplet state
dimeric copper(II) complexes may be written as [19, 20]

#s=giBB.S. + 9. B(B:S. + B,S,) + U(D)[$:—1/3-S(S + 1)] +
+ U(E)($2—- 83 + U(ADLS. 4)

where S=Sl+52=1, I=Il+Iz=3

The parameters of this Hamiltonian for the studied complexes are given in Table 3.
The zero field splitting parameters D, E and parallel and perpendicular compo-
nents of the g tensor were obtained using a procedure based on the analysis of the
e.s.r. spectra of randomly oriented molecules in triplet state [21].

Table 3

Spin-Hamiltonian parameters for the dimeric complexes

Complex g. g g D/em™ E/cm™' Ay/em™ a?
Cu(phoac),(2-mepyo) 2.075 2.385 2.183 0.370 0.001 0.0067 0.83
Cu(2-mephoac),(2-mepyo) 2.070 2.379 2.178 0370 0.005 0.0072 0.85
Cu(4-mephoac),(pyo) 2.074 2.388 2181 0.376 0.002 0.0067 0.83
Cu(4-mephoac),(2-mepyo) 2.071 2379 2.179 0370 0.005 0.0067 0.82

All the studied complexes exhibit very similar values of the zero field splitting
parameter D (D € (0.370 cm™*, 0.376 cm™')). Since under our operative condi-
tions U(D) is larger than hv it is not possible to observe the half field transition
“AMs=2".

The experimentally determined zero-field splitting parameter D can be con-
sidered a sum of magnetic dipole interaction Dpp and a pseudodipolar term D .cus0
originating from the spin—orbital interaction

ch:\'pé DDD + Dpseudo,

For dimeric complexes with the copper(Il) acetate structure the Dpp contribution
has been estimated in the range from —0.12 to —0.20cm™ [22, 23]. The
pseudodipolar term is given approximately by [22]

Dpesso= — 31—2 [(gy—2.0023)* — 4(g. — 2.0023)7] €))

Thus an estimation of exchange interactions in the excited electronic state J' can be
made using these equations and our experimental data. For the complexes under
investigation the J' values are in the range from — 124 to — 148 cm™', depending
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on the used value of Dpp. These values are consistent with the J’ values known for
dimeric carboxylatocopper(II) complexes [22—24]. Generally, J' is smaller than
the singlet-triplet separation in ground electronic state (J' ~J/2).

The perpendicular component of the e.s.r. line at 460 mT is more or less split at
103 K. This is an evidence for the nonzero value of the spin-Hamiltonian
parameter E, and consequently, for the rhombic distortion of the coordination
polyhedron. The trend in E values indicates that the deviation from axial symmetry
around the paramagnetic unit increases in the order Cu(phoac),(2-mepyo) <
Cu(4-mephoac),(pyo) < Cu(2-mephoac),(2-mepyo) ~ Cu(4-mephoac),(2-
-mepyo).

The expected seven-line hyperfine splitting (with the ratios of intensities
1:2:3:4:3:2:1) from two equivalent copper(II) nuclei was observed on the high
and low field lines (H,, and H,,) at 103 K. It was not possible to recognize the
hyperfine splitting on the perpendicular components of the spectrum (the H, and
H, lines), because its value is low in comparison with the e.s.r. line width.

In addition in all e.s.r. spectra weak absorptions near 330 mT were also
observed. Since the intensities of these absorptions increase with a decreasing
temperature, they have been assigned to a small percentage of magnetically diluted
(S =1/2) monomeric complex units. The parameters of the axial spectra with
g. < g, are shown in Table 4. The well resolved hyperfine structure in the parallel
direction is approximately twice as large as in the case of corresponding dimeric
complexes.

For the dimeric complexes, as well as for their monomeric impurities the bonding
parameters a’® were calculated using the equation [25]

2 AL___4 (g,—2.0023) +% (g.—2.0023)+0.04 (6)

" =0.036 cm

These parameters reflect the covalency of metal—ligand bond. In the case of
dimeric complexes the value A, was taken as twice that experimentally observed
[24]. The obtained a® values (Tables 3 and 4) are within the range from 0.77 to
0.85 and are typical of copper(Il) complexes with oxygen ligands [24].

Table 4

Electron spin resonance parameters derived from monomer impurity signals

Parent complex g. ai g Ay/em™ a?
Cu(phoac),(2-mepyo) 2.047 2.366 2.159 0.0145 0.83
Cu(2-mephoac),(2-mepyo) 2.056 2.291 2.137 0.0149 0.77
Cu(4-mephoac),(pyo) 2.052 2.317 2.144 0.0151 0.80
Cu(4-mephoac),(2-mepyo) 2.040 2.316 2.136 0.0151 0.79
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The spin-Hamiltonian parameters for the complexes Cu(phoac).(2-mepyo),
Cu(2-mephoac),(2-mepyo), Cu(4-mephoac).(pyo), and Cu(4-mephoac),(2-
-mepyo) correspond to the values usually found for dimeric carboxylatocopper(1I)
complexes [26].

The results of the e.s.r. spectral study prove unambiguously the dimeric structure
of these complexes. The two copper(II) atoms in the dimeric molecule are linked
by four bridging carboxylate groups and the N-oxide molecules are bound
monodentately in the axial positions of the complex unit. In the complexes under
investigation such a coordination of N-oxide molecules (a consequence of a o
donor and s acceptor ability of molecular ligands together with the properties of
corresponding anionic ligands including steric effects), causes the charge on the
Cu,0,, fragment to reach the optimum value for the formation of dimeric complex
molecule.

The results of electronic spectra and magnetic data of the four dimeric complexes
are in accordance with the results obtained on the basis of e.s.r. study (Table 2).
The effective magnetic moments (y. = 1.32—1.36 ug) are significantly subnormal
at room temperature. The value of the separation between the singlet and triplet
states J was found using the Bleaney—Bowers equation (1) (where x = 0), in which
for g the g factor values found from e.s.r. spectra were taken. The obtained values
of J are in the range from —315 to —335 cm™' in accordance with the assumed
dimeric structure with bridging carboxyl groups.

In the electronic spectra of the complexes under investigation the ligand field
transition band with a maximum in the range V... = 13 100—13 800 cm™'
appears. This fact is in agreement with the assumed tetragonal-pyramidal ligand
field around Cu(II). The absorption band at v., ~ 27 000 cm™' could not be taken
as an evidence for an antiferromagnetic spin—spin coupling, since similar absorp-
tion bands were found also for magnetically diluted parent aquacomplexes [7] and
for Cu(2-mephoac).(pyo):.

The magnetic and spectral properties of Cu(phoac).(pyo) differ considerably
from those of the above complexes, although the composition of all these

Fig. 3. Electron spin resonance spectrum of
the complex Cu(phoac).(pyo) at 253 K

. .
7 T (dashed line) and at 103 K (full line).
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complexes is very similar. In the electronic spectrum of this light green complex the
ligand field transition is shifted to the range of lower energies with a maximum at
Vmax=12 800 cm™' and with a good resolved shoulder at v.,~10 300 cm™"'.

A broad symmetrical singlet signal with g, =2.173 can be observed in the e.s.r.
spectrum of Cu(phoac).(pyo) (Fig. 3). The shape of line indicates an exchange
interaction. The line width decreases markedly with the decreasing temperature
(AB=91mT at 295K and AB=58 mT at 103 K). The half field transition
“AMs=2" could not be observed.

The results of magnetic susceptibility measurements of Cu(phoac).(pyo) in the
temperature range 92—337 K are listed in Table 5. The found value of the
effective magnetic moment (u..=1.61 us) at room temperature is subnormal. With
the decreasing temperature the value of u.. decreases significantly to p.=0.84 us
at 92 K. The susceptibility passes through a flat maximum at Ty~205 K (Fig. 4),
which is an evidence for an antiferromagnetic interaction between the paramagne-
tic centres in the structure of the complex.

Table 5

Magnetic properties of the complex Cu(phoac).(pyo)

T/K xm - 10"/m* mol™! Uere s
337 1406 1.68
308 1509 1.67
287 1516 1.61
261 1553 1.56
241 1642 1.54
208 1660 1.44
192 1646 1.38
162 1598 1.25
141 1548 1.14
111 1384 0.95
92 1299 0.84

The susceptibility vs. temperature data have been fitted to various polynuclear
models. Reasonable fits within experimental error were obtained in cases discussed
below. The equations for these models are given in Experimental and the best
fitting parameters are listed in Table 6.

A good fit to the Bleaney—Bowers equation for S = 1/2 coupled dimers can be
obtained only if a presence of comparatively large proportion (x =0.09) of
monomeric impurity is assumed. As no e.s.r. signal of such an impurity was
observed, the dimeric structure for Cu(phoac),(pyo) seems to be improbable.
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) 100 150 200 250 300 T/K

Fig. 4. Temperature dependence of magnetic susceptibility for the complex Cu(phoac).(pyo).
Experimental points are indicated by circles. The full line represents the calculated values for the Ising

model (g =2.50, J = — 150 cm™") and the dashed line the calculated values for the tetramer (D.,) of
coppers (g =2.32,J,=—-100cm™', J,= —30cm™").

For a tetramer structure involving a distorted (D,4) cluster of Cu(II) atoms,
possibly consisting of two dimers associated via out of plane bonding, a reasonable
fit within the experimental error can be obtained, if we assume that both the
interactions within the dimers and those between the dimeric units are of
antiferromagnetic nature (Fig. 4).

If an interaction of Cu(II) centres along a chain is assumed, the magnetic data
can be fitted to the Ising model for linear antiferromagnetism (Fig. 4). In this case
the value of g =2.50, necessary for a good fit is unreasonably high for a Cu(II)
complex, though such g values were recently reported [27] for fitting of magnetic
properties of some linear polymer Cu(II) complexes.

Table 6

The best fits of magnetic data of the complex Cu(phoac).(pyo)
to various polynuclear models®

. 11
Model (eqn No.) g ] (or-{.) —J‘_—, Mole fraction U,;O_,
cm cm m” mol
of the monomer
X
Dimer (1) 2.17 -220 — 0.09 66
Distorted tetrahedron 2.32 —100 -30 0.00 71
of coppers (2)
Ising linear polymer (3) 2.50 - 150 — 0.00 40

a) The way of fitting and the appropriate equations are given in Experimental.
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On the basis of the obtained results the dimeric structure with bridging carboxyl
groups for the complex Cu(phoac),(pyo) can be ruled out. The complex is more
likely of tetrameric or polymeric structure, involving a proper bridging system
required for the antiferromagnetic exchange. If the magnetic properties of this
complex are to be explained in more detail, the information on the crystal structure
would be necessary.

We have shown that phenoxy-, 2 methylphenoxy-, and 4-methylphenoxyacetato
anions form preferentially dimeric, tetrameric or polynuclear Cu(II) complexes
with pyridine-N-oxide and 2-methylpyridine-N-oxide, while the analogous cre-
sotatocopper(I) complexes are mostly monomeric [28]. This is a further contribu-
tion to the investigation on the mutual influence of anionic and molecular ligands
on the formation of carboxylatocopper(Il) complexes of different structures.
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