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The coordination chemistry of mono(di—2—pyridylamine)
copper(II) complexes with monovalent and divalent oxoanions:
Crystal structure and spectroscopic and magnetic properties of

dinuclear [Cu(L)(],L—H2P04)(H2PO4)]2 and polynuclear
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Abstract

The crystal structures of two mono(dpyam )copper(Il) complexes with monovalent H PO - and
divalent HPO oxoanions, [Cu(dpyam)([L-0,0' ~H. PO )(H PO -O)] (1) and [Cu(dpyam)(LL-O, 0,0’
-HPO )] (2) have been determined by X-ray crystallography The dinuclear Cu(Il) complex 1 was
obtained by the reaction of di-2-pyridylamine (dpyam) with Cu(NO, ) .3H,0 and KH PO, in water- -ethanol
solution. The molecules are linked into dinuclear units by two bridging didentate dmydrogenphosphate
groups (endo/exo) in an equatorial- equatorial configuration giving a slightly distorted square pyramidal
stereochemistry, T = 0.12. The Cu...Cu contact distance is unusually large (513 pm) due to the exo/endo

binding of the phosphate bridges.
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Complex 2 is an example of a polymeric copper(I) derivative. Two nearest Cu(Il) ions are
bridged by a tridentate hydrogenphosphate group which is didentately coordinated to one copper(Il) ion,
and monodentately coordinated to another in an equatorial-equatorial configuration in a novel 3L, 2M
coordination mode. Each copper(II) ion in 2 exhibits a tetrahedrally-distorted square-based geometry with
the third oxygen atom from the hydrogenphosphate group weakly bound in an approximately axial
position giving an extremely tetrahedrally distorted square-based pyramidal CuN202O' chromophore,
T= 0.12. The effective magnetic moment at room temperature of complexes 1 and 2 exhibits ueﬁ = 2.49
and 2.09 BM, respectively, and some magneto-structural trends are discussed, along with their EPR and

electronic reflectance spectra and compared with those of related complexes.

Keyword : Crystal structures; Dihydrogenphosphate complexes, Di-2-pyridylamine complexes
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Introduction

Reported complexes of copper(Il) and
didentate mono(chelating) ligand with monovalent
and divalent oxoanions may be grouped in many
classes for each type of oxoanions depending on the
coordinating nature. Complexes with monovalent
oxoanions formulated as Cu(chelate)(OXO)Z.nHzo
or Cu(chelate)(0X0)(0YO0).nH20, where OXO
and OYO =/ NO_~, NO_, CIO , CH,CH,COO,
CHsCOO' or HCOQ", so far were found to exhibit
four classes of local molecular structures: [See
Scheme 1] (A) monomeric tetrahedrally-distorted
elongated octahedron with an extremely asymmetric
didentate coordination of both oxoanions [1-7];
(B) polymeric elongated tetragonal (or rhombic)
octahedron with the nearly symmetric didentate
coordination of a basal oxoanion and the bridging
didentate coordination in the axial positions of
the second one [8-9]; (C) polymeric tetrahedrally
distorted square pyramid with non-bridging
monodentate and bridging didentate oxoanions [10]
and (D) dinuclear tetrahedrally distorted square pyra—
mid with non-bridging monodentate and bridging
didentate oxoanions [4, 11]. While complexes with
divalent oxoanions formulated as Cu(chelate)
(0Z0). nH O, where OZO = CO,” and SO*
involve five classes of local molecular structures:
(I) monomeric distorted square-based pyramid
with didentate oxoanion [12]; (II) polymeric
distorted square-based pyramid with bridging
tridentate oxoanion [13]; (III) monomeric
square—-based pyramid with monodentate oxoanion
[14]; (IV) polymeric elongated octahedron with
bridging didentate oxoanions [15-16]; (V) dinuclear
distorted square-based pyramid with double bridges

of tridentate oxoanions [17].
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In order to continue exploring the coordinating
and bridging natures of mono- and divalent
oxoanions on these types of complexes we have now
extended our studies towards tetraoxophosphate

anions. So the compounds [Cu(dpyam)(}L-O,

0’-H,PO )(H,PO )], (1) and [Cu(dpyam)( HL-O,

O',O'—HPO4)]H (2) have been synthesized,
containing monovalent H2P04— and divalent
HPO42‘ oxoanions and their structures, spectroscopic
properties and magnetic behavior investigated and
discussed in the context of magneto-structural cor-

relation.

Experimental

1. Reagents and physical measurements
All reagents were commercial grade
materials and were used without further purification.
Elemental analyses (C, H, N) were determined
on a Perkin-Elmer PE2400 CHNS/O Analyzer
by the Microanalytical Service of Science and
Technological Research Equipment Center,
Chulalongkorn University.
2. Syntheses

2.2.1 [Cu(dpyam)(lL-0,0"-

H_PO )(H PO4)] (1) and [Cu(dpyam) (WL -O,

0',0"-HPO,)] (2)

An aqueous solution (30 ml) of
Cu(NOa)2.3H20 (0.241 g, 1.0 mmol) was added
to a solution of dpyam (0.171 g, 1.0 mmol) in
ethanol (15 ml) and followed by an aqueous
solution (20 ml) of potassium dihydrogenphosphate
(0.272 g, 2.0 mmol). The resulting green solution
was allowed to evaporate at room temperature.
After several days, dark green crystals of
[Cu(dpyam)(l,l—O,O',O'—HPO4)]n (2) (Anal. Calc.
for CIOHmCuN304P2 . 36,32 1, 3.05; N, 12.71.
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Found: C, 36.25; H, 2.98; N, 12.67%) were
deposited. Yield ca.409%. Then green needle
crystals of [Cu‘(dpyam)4(HPO4)2(NO3)2(H20)2]
(NO ) .2H O(Anal. Calc. for C H Cu N O P:

372 2 40 46 4 16 24 2
C, 33.13; H, 3.19; N, 15.45. Found: C, 33.20;
H, 3.04; N, 15.52%) were deposited in the second
crystallization. Yield ca.30%. This complex was
obtained as a side product and has been recently
characterized crystallographically in this laboratory.
Greenish-blue crystals of [Cuz(dpyam)z(]l—o,
O'—H2P04)2(H2P04)2] (1) (Anal. Calc. for
C H CuNO P:C, 28.05; H, 3.03; N, 9.80.

20 26 2 6 16 4

Found: C, 28.14; H, 2.93; N, 9.74%) were
obtained in the last crystallization. They were

filtered off, washed with the mother liquid and
dried in air. Yield ca.20%.

3. Crystal structure analyses

Reflection data for complexes 1 and 2
were collected at 293 K on a 1K Bruker SMART
CCD area-detector diffractometer using graphite
monochromated Mo KQU radiation (l =0,71073
A) at a detector distance of 4.5 cm and swing angle
of -35. A hemisphere of the reciprocal space was
covered by a combination of three sets of exposures;
each set had a different () angle (0, 88, 180) and
each exposure of 30 s for 1 and 35 s for 2, covered
0.3" in @. Data reduction and cell refinements
were performed using the program SAINT [18].
An empirical absorption correction by using the
SADABS [19] program was applied, which resulted
in transmission coefficients ranging from 0.790
to 1.000 for 1 and 0.854 to 1.000 for 2. The
structures were solved by direct methods and
refined by full-matrix least-squares method on
(F_)* with anisotropic thermal parameters for all

nonhydrogen atoms using the SHELXTL-PC V 5.03
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[20] software package. All hydrogen atoms in 1 and
2 were located by difference synthesis and refined
isotropically. The molecular graphics were created
by using SHELXTL-PC. Figs. 1 and 2 illustrate the
structures of complexes 1 and 2, respectively, and

the atom numbering scheme used.

4. Physical measurements

IR spectra were recorded on a Spec-
trum One Perkin-Elmer FT-IR spectrophotometer
as KBr pellets in the 4000-450 cm™' spectral
range. Diffuse reflectance measurements from
9090 to 20 000 cm-1 were recorded as
polycrystalline samples using a Perkin-Elmer
Lambda 2S spectrophotometer equipped with an
intergrating sphere attachment. Barium sulfate was
used as the reflectance standard. X-band powder EPR
spectra were recorded on a JEOL RE2X electron
spin resonance spectrometer. The effective magnetic
moment measurements at room temperature were
using a Faradays type microbalance. Data were
corrected for magnetization of the sample holder
and for diamagnetic contributions, which were
estimated from the Pascal constants and the
temperature independent paramagnetism was

estimated to be 60x107° cm® mol™ per Cu(II) ion.

Results and discussion

1. Description of the crystal structure
1.3 [Cu(dpyam)(ll—0,0'—HgPOé)
(H,PO ), (1)

The structure of 1, Fig. 1, is a centrosym-
metric dimer consisting of two [Cu(dpyam)(LL-O,
0'—H2P04)(H2P0‘)] units being doubly bridged
by two didentate dihydrogenphosphato ligands.
The local molecular structure of the copper atom

involves a square pyramidal CuNEOZO' chromophore.
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The basal plane consists of two oxygen atoms of
the two bridging dihydrogenphosphato groups, O(5)
and O(8A) and of dpyam ligand coordinated
through two nitrogen atoms. The dpyam ligand bonds
in the plane, almost symmetrically, with Cu-N
distances of 1.991(1) and 1.997(1) A and a bite
angle of 88.1(1)". The equatorial Cu(1)-O(8A)
and Cu(1)-0(5) bond distances are slightly shorter
with values of 1.964(1) and 1.987(1) A. The
fifth axial coordination site is occupied by one
oxygen atom of non-bridging monodentate
dihydrogenphosphato group at the Cu-O distance
of 2.271(1) A. The four in-plane atoms, N(1),
N(2), O(5) and O(8A) are essentially planar, r.m.s.
deviation 0.0598 A with a slightly tetrahedral
twist (dihedral angles between the CuN, and CuO,
planes = 14.07). The Cu atom lies above this
plane, 0.16 A toward O(1). The copper
chromophore can be described as having a slightly
distorted square pyramidal geometry. The
tetragonality, T = 0.874 based on the changes in
bond lengths (T = the mean in-plane bond length/
the mean out-of-plane bond length). The T-value
defined to describe the degree of trigonal distortion
is 0.12 {T = (0’.]—(12)/60} where (X‘: = 0(5)-
Cu(1)-N(1) and (12 = O(8A)-Cu(1)-N(2). As
the regular trigonal bipyramid and square-
based pyramid have T values of 1.00 and 0.00,
respectively, the stereochemistry of the CuNzon'
chromophore of 1 is best described as square-based
pyramidal, with a slight trigonal distortion. The
Cu...Cu distance is 5.136(2) A.

The O(8)-P(2)-0(5) bridging angle
of 115.7(1)" is greater than 109.5( of the ideal
tetrahedral geometry, and the remaining angles

involve less deviation from 109.5" [0(5)-P(2)-
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0(7) 105.9(1), 0O(5)-P(2)-0(6) 105.6(1),
O(7)-P(2)-0(6) 106.8(1) and O(8)-P(2)-
O(6) 112.6(1)°]. The coordinated P-O bonds,
1.518(1) and 1.506(1) A, are shorter than the
uncoordinated P-OH bonds, 1.564(1) and
1.559(1) A. These are normally found for the
two-coordinate bridging coordination of the
dihydrogenphosphate anion. The non-bridging
monodentate dihydrogenphosphato group involves
O-P-0O angles
115.1(1)°. The P-OH bonds, 1.558(1) and
1.581(1) A, are longer than the P-O bonds,
1.512(1) and 1.519(1) A, which is in usual

ranging from 104.1(1) to

observation. The uncoordinated P-O bond distance,
1.519(1) A, is slightly longer than the coordinated
one, 1.511(1) which is unusual. This arises due
to the hydrogen bond involved to the uncoordinated
P-O bond. The P-O distances in both the
monodentate dihydrogenphosphato group and the
dihydrogenphosphato bridge are ranging from
1.506(1) to 1.519(1) A, while the P-OH bond
distances vary from 1.558(1) to 1.581(1) A. This
is consistent with the general observation that
P-OH bonds are longer than P-O bonds in primary
and secondary phosphates.

The lattice structures are stabilized by
strong to weak hydrogen bonding network between
the amine N and non-bridged monodentate
dihydrogenphosphate oxygen atoms with a distance
of 2.359 A. Other hydrogen bondings occur
between the oxygen atoms of the monodentate
dihydrogenphosphate groups (distance 2.582 A)
and between the oxygen atoms of the monodentate
dihydrogenphosphate and the oxygen atoms of the
bridging didentate dihydrogenphosphate (distances
2.631- 2.648 A).
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Figure 1. ORTEP 50% probability plot of
[Cu(dpyam)(}.L~O,O'—I—IEPOA)(H2PO4)]2 (1)
Atoms with an “A” are generated by an inversion

centre.

1.2 [Cu(dpyam)(}.I.—0,0',O'—HPO)]“
(2)

The structure of 2, Fig. 2 consists of a
neutral and polymeric infinite chain structure of
[Cu(dpyam)(].l—O,O',0’—HPO4)] unit being
bridged by tridentate hydrogenphosphato ligand.
The local molecular structure of the copper atom
involves square pyramidal CuN2020' chromophore
in an equatorial-equatorial configuration. The basal
plane consists of two oxygen atoms from two
equivalent bridging hydrogenphosphato groups
and of dpyam ligand coordinated through two
nitrogen atoms. The dpyam ligand bonds in the
plane, almost symmetrically, with Cu-N distances
of 1.969(1) and 1.994(1) A, and a bite angle of
92.0(6)°. The equatorial Cu(1)-0O(1) and
Cu(1)-0(4) bond distances are slightly shorter
with values of 1.946(1) and 1.919(1) A. The
third oxygen atom from hydrogenphosphate group
is bent towards the Cu atom to complete a fifth
coordination site in an axial position at a longer
distance of 2.719(2) A which is markedly more
than other atom coordinate, giving the distorted

square-based pyramidal stereochemistry. The four
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in-plane atoms, N(1), N(2), O(1) and O(4) are
not planar, r.m.s. deviation 0.562 A with a marked
tetrahedral twist (dihedral angles between the
CuN, and CuO  planes = 45.56"). The Cu atom
lies above this plane, 0.202 A toward O(2A).
The copper chromophore can be described as
having an extremely tetrahedrally distorted square
pyramidal geometry with the tetragonality, T of
0.720 and T-value of 0.12. The Cu...Cu distance
is 5.955(2) A.

The hydrogenphosphato group in this
compound involve a highly unusual tridentate 3L,
2M coordination mode: didentately coordinated ‘
to one copper chromophore and monodentately
bonded to another. To the best of our knowledge
this coordination mode of the bridging
hydrogenphosphate present in complex 2 is unique

for the transition metal complexes.

Figure 2. ORTEP 50% probability plot of the
cation in [Cu(dpyam)(l.L-O,O',O'—HPO4)]n (2)

The coordinated P-O bonds, 1.519(1),
1.510(2) and 1.531(1) ?, are shorter than the
uncoordinated P-OH bond, 1.588(2) ?. This is
usually found for the three-coordinate bridging
coordination of the hydrogenphosphate anion. The

tridentate hydrogenphosphato group involves
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O-P-0 angles ranging from 101.9(1) to
111.7(1)°. The lattice structure is stabilized by a
hydrogen-bonding network between the amine N and
an oxygen atom of the hydrogenphosphate groups
with a short contact distance of 2.662 ;\; between
carbon atom of pyridine ring and an oxygen atom
of the hydrogenphosphate groups with a contact
distance of 2.874 A.

2. Structural comparison

The square pyramidal CuN OO’
chromophore of 1 corresponds to the square
pyramidal CuNzOZO' chromophore observed from
the copper environments of the known dinuclear
structures; [Cuz(dpyam)2(C6H3C120CH2COO)4] (D
[211, [Cuz(dpyam)z(ONO—O,O')2(].l—ONO—
0)2].2CH3CN (1I) [4] and [Cuz(dpyam)2
(OHz)(02CH)4].H2O (III) [11] (Table 1 and
Scheme I). The structure of 1 and I, involve the
two-coordinate bridging coordination of oxoanions
in equatorial-equatorial and axial-equatorial
configurations, respectively. Additionally, there are
some differences in the five-coordinate distortion
with the trigonality T = 0.12 for 1 and T = 0.48
for I, along with the tetragonality T = 0.874
and 0.897 for 1 and I, respectively. The
stereochemistry of the CuN O O' chromophore
of 1 is best described as square-based pyramidal
with a slight trigonal distortion, while that of I
can be described as having an intermediate
geometry between regular square pyramid and
trigonal bipyramid. The nitrite groups in II act as
two non-bridging monodentate anions and two
bridging monodentate anions while the formate
groups in III act as three non-bridging monodentate
anions and a single bridging didentate anion. The
bridging oxoanion ligands of II and III joined

copper atoms in an axial-equatorial configuration
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which is markedly different from the equatorial-
equatorial configuration in 1. These dinuclear
complexes are structurally different from monomeric
and polymeric complexes, Table 1. The coordina-
tion around the copper atoms of monomeric
complexes involves the tetrahedrally distorted
elongated tetragonal-octahedral geometry with the
long off-the-z-axis coordination of the second
oxygen atoms from each OXO' ligand in the axial
positions (Scheme I, IV). While an important
feature of the structures of polymeric complexes
1s the two-coordinate bridging coordination of
the oxoanion, which involve an unsymmetrical
bonding to the Cu atom in the elongated rhombic
octahedral configuration (Scheme I, V). The
polymeric structure of 2 is comparable to those
of complexes with divalent sulfate anion
[Cu(dpyam)(H,0),(SO )] (VD) [22], [Cu(en)
(H,0),(SO )1 [15], [Cu(bpy)(H,0) (SO )] [16],
[Cu(phen)(Hzo)z(SO4)] [23], and [Cu(oaoHZ)
(HZO)Z(SOJ} (VII) [24] all of which involve
polymeric chain structures with bridging didentate
sulfate groups and coordinated water and very
comparable to that of the complex with divalent
carbonate group [Cu(dpyam)(COa)].3H20 (Vi)
[25] (Table 2 and Scheme 1) which involves
polymeric square pyramidal structure with bridging
tridentate carbonate group and similar chromophore
geometry. The bridging carbonate ligand joined
copper atoms in an axial-equatorial configuration,
while in 2 the bridging HP():* oxoanion joined
copper atoms in an equatorial-equatorial configura-
tion. However, they differ from the square
pyramidal monomeric complexes, [Cu(tmen)
(H20)2(504)].H20 (141, [Cu(dpyam)(COa)
(HZO)].2H20 [12] which involve the monodentate

PR R A T e 3
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sulfate and didentate carbonate anion, respectively,
and dinuclear [Cu(oaon)
(H,0) (0,1, (IX) [24] and [Cu(dpyam) (CO )],
(H20) (X) [17]. which involve the square

complexes

pyramidal structures with bridging didentate sulfate
and carbonate groups (Scheme I). The bridging
sulfate and carbonate ligands joined copper atoms
in an axial-equatorial configuration. In comparison
to the copper(Il) complexes with divalent oxoanion,
the carbonate and sulfate anions exhibit the marked
difference both in the nature of coordinating and
bridging modes, resulting in different local

molecular geometries

uzopo no\ /ou . o/J )
(.>* - \ /{<, \>f)"
A0~ L
o on opu,n,
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C\‘ "*"‘/J <0 Q, }O

Cu,(ow0H,) (H,0),(50 )1 (IX) 241 [Ce (dpyam) (CO,) LH.0 (X) (17]

Scheme I. Representation of the coordination
modes described to date for the mono(chelate) copper(Il)

complexes with monovalent and divalent oxoanions.

3. ESR spectra and magnetic properties

The polycrystalline ESR spectrum of 1
at both room temperature and liquid nitrogen
temperature (77 K) are axial, g, = 2.270 and
g = 2.027 at room temperature, with decreasing
temperature to 77 K, g, =2.273 and g, =2.022,
consistent with the dx2 - y2 ground state of a
square pyramidal CuNEOZO' chromophore present
(gﬂ >> g > 2.0). In 2 at room temperature the
spectra is isotropic type with g = 2.127 giving no
information regarding to the electronic ground
state, While at liquid nitrogen temperature the ESR
spectrum is axial with g, =2.291and g = 2.003,
consistent with the dx2 = ,2 ground state of a
tetrahedrally distorted square-based pyramidal
28 L > 2.0).

For all complexes, the triplet signal is not observed

CuN_ 0 O’ chromophore present (g

at both temperatures, hence no information
regarding the magnetic interaction between two
copper(Il) centers is given from EPR spectrum.
The effective magnetic moment at room
temperature of complexes 1 and 2 (L, 2.49 and
2.09 BM, respectively) are close to the normal
value (2.45 BM) for the uncouple copper(Il)
complexes suggesting noninteracting between the
copper(Il) centres at room temperature. As the

complexes 1 and 2 involve the square pyramidal
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geometry with an unpaired electron in dx2—y2
orbital and HnPOfs'“)' bridges join copper atoms
in an equatorial -equatorial configuration, a substantial
coupling is probably occurring through Cu-O-P-
0-Cu.

4. Electronic and IR spectra

The electronic diffuse reflectance spectrum
of 1 shows a broad band at 14.88 kK. This
observed single broad peak is consistent with the
square pyramidal stereochemistry and assigned
to be dz2, dxy, du, dyZ — dx2—y2 transition.
Complex 2 exhibits a main peak at 14.4 kK with
a shoulder at 11.2 kK. The transitions may be
assigned as the d“, d2 S dx2—y2 transition for
the low-energy peak and the d , dy2 sy dx2—y2
transition for the high-energy peak.

The infrared spectrum of 1 shows bands at
ca.1353; 1330, 1112 and 1049; 975 and 881;
and a broad band ca. 522-488 cm™' characteristic
of P-O-H in-plane deformation, V(P-0),
V(P-0-(H)) and O(O-P-0), respectively, which
corresponds to those of others dihydrogenphosphate
complexes. That of 2
medium bands at 1092, 1056 and 968 cm ',
characteristic of a V(P-Q), and B(O—P-O)
peaks are found at 585 and 555 cm' of

shows two strong and one

hydrogenphosphate anions [27].
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Table 1 Structural data and electronic spectra of 1 and some relevant complexes

Complex Coordination 1 Chromophore Tetrago Tetrahedral Bridging  value Electronic ESR spectrum References
geometry nality wist,” configuration (em™) spectra (kK) (r)

Dinuclear dinuclear SP 0.120 CuN,0, 0.874 14.00 equatorial - - 14.88 g,~2.270 this work

[Cu(dpyam)(ll-0.0l-H,PO‘)(H,PO‘)I, (m equatorial g1=2.027

(Cu(dpyam)(C,H,C1,OCH,C00),}, (1) dinvclear 0.480 CuN0, 0.897 - axial-equatorial -08 - - 21
dist.SP

[Cu(dpyam)(ONO-0,0)(JL-ONO-0)),.2CH,CN dinuclear 0.000 CuN,0, 0.813 3 axial -equatorial & - - 4

(m dist.SP

(Cu,(dpyam), (0,CH) ,(OH,)}.H,0 () dinuclear 0.113, CuN,0, 0.841 16.01, axial-equatorial . 15.67 . 1
dist.SP 0.096 19.35

Monomeric monomeric | 0.020 CuN,0,0, 0.813 311 - - 13.89, (14.00) g=2.117 3

[Cu(dpyam)(NO,),] (IV) dist.oct.

{Cu(dpyam)(0,CCH,),).2H,0 monomeric 3 CuN,0,0, 0.764 34.38 - 13.80 g,=2.280 2
dist.oct. g =2.018

(Cu(TIMM)(NO,), menomeric - CuN,0,0, 0.792 - - - 15.2 g,~2.218 6
dist.Oct g1=2.026

(Cu(BimOBz)(NO,), ] monomeric - QuN,0,0, 0.779 156 . . : g,=2.280 7
dist.Oct g1+2.080

Polymeric polymeric - CuN,0,0, 0.824, 7.00, 3.80 - - 14.34(~10.85sh) 8,%2.307 5

[Cu(dpyam)(NO,),] elong.oct. 0.817 g,=2.074

[Cu(dpyam)(NO,)(0,CCH,CH (V) polymeric - CuN,0,0, 0.753 - axial-equatorial - 14.79(~10.00sh) g=2.062 9
elong.oct.

(Cu(dpyam)(0,CCH,)(0,C10,))..H,0 polymeric : CuN,0,0, 0.765 - axial-axial - 14.85 g,=2.250, g =2.062 8
elong.oct. (~10.80sh), | g +2.053, g,=2.085

15.80(~10.00sh) 2,973

dpyam = di-2-pyridylamine; bpy = 2,2'-bipyridine; TIMM = Tris{2-(1-methy! imidazolylJmethosymethane; BimOBz = bis(1-methyl-d,-diphenylimidaz-2-oyl) (benzyloxy)

methane; dist.oct= distorted octahedral; dist.SP = distorted square pyramidal; elong.oct. = elongated octahedral.
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LOT



Table 2 Structural data and electronic spectra of 2 and some relevant complexes

Complex Coordination 1 Chromaphore Tetrago Tetrahedral Configuration J value Electronic ESR spectrum References
geometry nality twist,* (em”) | specna (kK) (1)
Polymer polymeric 0.120 CuN,0, 0.720 45.5 equatorial-equatorial 14.40(~11.20sh) g,=2.270 This work
(Cu(dpyam)(HPO, )] (2) dist. SP g,=2.027
polymeric 0.003 CuN,0,0, 0.861 = axial-equatorial - 15.60 - 2
Cu(dpyam)(CO,)).3H,0 (V1) dist. SP
polymeric - CuN,0,0, 0.815 15.8 axial -axial - 13.70 - 2
(Cu(dpyam)(H,0),(S0,)) (VII) clong.oct (~110.26sh)
(Cu(phen)(H,0),(S0,)] polymeric - CuN,0,0, 0.808 - axial-axial -3.8 - - 23
elong.oct
[Cu(oaoH,)(H,0),(S0,)] (Vi) polymeric - CuN,0,0, 0.832 - equatorial -equatorial -1.0 - g=2.155 24
dist.oct
Monomer monomeric 0.096 CuN,0, 0.899 50.3 c 15.00 - 12
(Cu(dpyam)(CO,)(H,0)]. dist.SP (~11.50sh),
2H,0
[Cu(tmen)(H,0),(S0,).H,0 monomeric 0.085 CuN,0, 0.908 - - - 14
dist.SP
Dimer dinuclear 0.145 CuN,0, 0.774 - axial-equatorial -1.27 - g,=2.291 24
(Cu(oaoH,)(H,0)(SO,)(1X) dist.TP g.=2.073
[Cu(dpyam)(CO,)), H,0 (X) dinuclear 0.220 CuN0, 0.815 59" 51" axial~equatorial -9.9 15.75 g,2.230 17
dist.SP g,=2.080

dpyam = di-2-pyridylamine; bpy = 2,2'~bipyridine; phen = 1,10-phenanthroine; 0a0H,; oxamide oxime; tmen = N,N,N',N'~tetramethylethylenediamine; "chromophore A ; '

chromophore B; dist.oct = distorted octahedral; dist.SP = distorted square pyramidal; dist. TP = distorted tetragonal pyramidal
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