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Abstract: Two new 1D chain-typed coordination polymers, {[Co (HMPCA), (4,4’ -bpy)], -5H,0}, (1) and
{INi(HMPCA),(pyz)] - 5H,0},(2) (H_,MPCA=5-methyl-1H-pyrazole-3-carboxylic acid, 4,4'-bpy=4,4'-bipyridine, pyz=
pyrazine), have been synthesized and characterized by elemental analysis, IR spectra, single crystal X-ray
diffraction and thermogravimetric analysis. Complex 1 crystallizes in the orthorhombic system, space group Pccn,
and 2 crystallizes in the monoclinic system, space group P2/c. In 1 and 2, metal ions are both located in an
octahedral geometry, coordinated by two nitrogen atoms and two oxygen atoms from two HMPCA -~ anions, and
linked by two nitrogen atoms from 4,4"-bpy ligands (1) and pyz ligands (2), respectively, forming a 1D chain-
typed coordination polymer. The thermal stability, luminescent properties and magnetic properties of them have

also been investigated. CCDC: 1445391, 1; 1445392, 2.
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0 Introduction

In the past decades, the design and construction
of the supramolecular complexes constructed by
coordination bonds and/or other weak cooperative
interactions have become a very attractive research
field in

chemistry

coordination  chemistry and materials

14 The interest comes from the outstanding

topological  structures  and  unique  potential

applications in many fields, such as gas storage ¥,
heterogeneous catalysis ®'%,  sensors "', lithium-ion
batteries!"™".  Synthesis of supramolecular complexes
through self-assembly is a complicated process, highly
influenced by a lot of factors, such as the nature of
organic ligands, the coordination geometry of metal
ions, metal-ligand ratio, pH value, solvent system,
temperature, template agents and counter anions.
There is no doubt that selection and reasonable use of
characteristic ligands is the key point in the construc-

s Recently, N-heterocyclic carbo-

tion of complexe
xylic acids with good coordination capacities in multi-
coordination modes by the N and O donor atoms on
the N-heterocyclic rings and the carboxyl groups, are
increasingly used in construction of complexes. The
nitrogen atoms and carboxylic oxygen atoms can not
only coordinate to metals, but also act as a donor and/
interactions  for

or acceptor in hydrogen bond

assembling the complex into high-dimensional
supramolecular networks. For example, organic ligand
5-methyl-1H-pyrazole-3-carboxylic acid (H,MPCA) has
been widely used to synthesize various supramolecular
architectures containing transition and main group
metal ions, in which, H,MPCA ligand has both
bridging and chelating coordination modes to bind
metal centers™®. On the other hand, the chelate N
2.2 bpy)
and 1,10-phenanthroline (phen), were also utilized in
which
coordination structures by occupying the terminal

As we all known, bipyridine (4,4’ -bpy)™
)llsl

ancillary ligands, such as 2,2 -bipyridine

the synthesis processes, can adjust the
position™.
and pyrazine (pyz)” are good candidates for molecular
building blocks, due to their rod-like rigidity and

length. But, the researches of using these bridging N

ancillary ligands to construct H,MPCA containing
complexes have been less explored, only two 1D coor-
dination polymers, {{Cuy(4,4'-bpy)y2,2"-bpy)(MPCA),]-
6H,0},""  and {[Co(HMPCA),(pyz)] -5H,0}, were
reported™. As the continuation of our research in
constructing functional metal complexes containing N-

gZB230 e carried out

heterocyclic carboxylic acid
the reactions of H,MPCA with corresponding metal
salts and bridging N ancillary 4,4’ -bpy and pyz, and
isolated two new complexes, {{Co(HMPCA),(4,4'-bpy)],*
5H,0}, (1) and {{[Ni(HMPCA),(pyz)]-5H,0}, (2). In this
paper, the synthesis, crystal structures,
photoluminescent and magnetic properties of the

coordination polymers 1 and 2 were described.

1 Experimental

1.1 Materials and methods

All solvents and starting materials for synthesis
were purchased commercially and were used as
received. H,MPCA was
literature method™'. The elemental analysis (C, H and
N) was performed on a Perkin-Elmer 2400 Series II

element analyzer. FTIR spectra were recorded on a

prepared following the

Nicolet 460 spectrophotometer in the form of KBr
pellets in the range of 4 000~400 cm™. Single-crystal
X-ray diffraction measurements of 1 and 2 were

I ccp
diffractometer at 296(2) K. Thermogravimetric analysis

carried out with a Bruker Smart Apex

(TGA) experiments were carried out on a Dupont
thermal analyzer from room temperature to 800 °C at a

" under N, atmosphere.

heating rate of 10 °C -min -
Powder X-ray diffraction (PXRD) determinations were
performed on an X-ray diffractometer (D/max 2500
PC, Rigaku) with Cu Ko radiation (0.154 06 nm). The
operating voltage and current were 60 kV and 300
mA, respectively. The luminescent spectra of the solid
samples were recorded with a Cary Eclipse spectro-
meter. The magnetic susceptibility measurements for
crystalline sample were measured over the tempera-
ture range of 1.8 ~300 K with a Quantum Design
MPMS-XL7 SQUID magnetometer using an applied
magnetic field of 2 000 Oe. Data were corrected for

the diamagnetic contribution calculated from Pascal
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constants.
1.2 Preparation of {{Co (HMPCA), (4,4’ -bpy)l. -
5H;0}. (1)

To a solution containing H,MPCA (0.025 2 ¢, 0.2
mmol) and 4,4"-bpy -2H,0 (0.076 8 g, 0.4 mmol) in
DMF (2.0 mL) was added a solution of Co(OAc), -
4H,0 (0.024 9 g, 0.1 mmol) in MeOH (4.0 mL). The
resulting solution was stirred for 30 min, followed by
being placed into 15 mL Teflon-lined autoclave under
autogenous pressure and heated at 120 °C for 24 h, then
the solution was cooled to the ambient temperature at
the rate of 5 °C -h~". After filtration, the product was
washed with deionized water and then dried, and red
(0.026 5 g, 52% , based on H,MPCA)
suitable for X-ray diffraction analysis were obtained.
Anal. Caled. for C4HyuCoN O3 (%): C, 47.16; H, 4.35;
N, 16.50; Found (%):C, 46.01; H, 4.82; N, 16.07. IR
spectrum (cm™, KBr pellet): 3 431 (s), 3 182 (m), 3 132
(m), 3 084 (m), 2920 (m), 2 854 (m), 1 681 (s), 1 605
(vs), 1 535 (m), 1 495 (m), 1 420 (s), 1 383 (m), 1 343
(s), 1293 (s), 1 217 (w), 1 191 (w), 1 089 (w), 1 067 (w),
1 027 (m), 1 013 (m), 818 (m), 796 (m), 688 (w), 634
(m), 576 (w), 528 (w), 455 (w).

1.3 Preparationof {{Ni(HMPCA),(pyz)]-5H,0},.(2)

To a solution containing H,MPCA (0.025 2 g, 0.2
mmol) and pyz (0.016 0 g, 0.2 mmol) in deionized water
(5.0 mL) was added a solution of Ni (OAc), -4H,0
(0.049 9 g, 0.2 mmol) in deionized water (5.0 mL). The

resulting solution was stirred for 30 min, followed by

crystals of 1

being placed into 25 mL Teflon-lined autoclave under
autogenous pressure and heated at 180 °C for 24 h, then
is was cooled to the ambient temperature at the rate of 5
C -h™. After filtration, the product was washed with
deionized water and then dried, and blue crystals of 2
(0.028 7g, 60%, based on H,MPCA) suitable for X-ray
diffraction analysis were obtained. Anal. Caled. for

C14H24NiN609 (%) C, 3510, H, 505, N, 1754, Found

(%):C, 35.01; H, 5.31; N, 17.23. IR spectrum (cm™,
KBr pellet): 3 379 (m), 3 200 (m), 3 140 (m), 3 110 (m),
2 969 (w), 2 850 (w), 1 610 (vs), 1 493 (w), 1 418 (s),
1 324 (m), 1 281 (s), 1 212 (m), 1 118 (w), 1 160 (w),
1 050 (m), 1 025 (m), 843 (w), 794 (m), 688 (w), 563
(w), 483 (m), 446 (w).
1.4 X-ray crystallography

Single-crystal X-ray diffraction measurements of
1 and 2 were carried out with a Bruker Smart Apex
II CCD diffractometer at 296(2) K (1) and 293(2) K
(2). Intensities of reflections were measured using
graphite-monochromatized Mo Ka radiation (A =
0.071 073 nm) with the ¢-w scans mode in the range
of 2.809° ~28.071° (1) and 2.433° ~27.631° (2). The
structure was solved by direct methods using the
SHELXS program of the SHELXTL package and
refined with SHELXL ™. For 1, the lattice water
molecule (04) was fixed with constrained parameters
and refined with an occupancy factor of 0.25. In the
case of 2, two free water molecules bearing O3 and
04 atoms were found to be disordered over two
positions with an occupancy ratio of 0.5/0.5 for O(3)/0
(3A) and O(4)/O(4A). Another lattice water molecule
(05) was fixed with constrained parameters and
refined with an occupancy factor of 0.5. Anisotropic
thermal factors were assigned to all the non-hydrogen
atoms. Hydrogen atoms on 04 atom in 1 were not
located. All other hydrogen atoms attached to C were
placed geometrically and allowed to ride during
subsequent refinement with an isotropic displacement
parameter fixed at 1.2 times U, of the parent atoms.
H atoms bonded to O or N atoms were first located in
difference Fourier maps and then placed in the
calculated sites and included in the refinement.
structural

Crystallographic ~ data  parameters for

analyses are summarized in Table 1.

CCDC: 1445391, 1; 1445392, 2.

Table 1 Crystal structure parameters of the compounds 1 and 2

Compound 1 2
Empirical formula CaoHuCoN01s CoHLNINGO,
Formula weight 1018.73 479.10

Crystal size / mm 0.26x0.24x0.24 0.26x0.24x0.20
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Continued Table 1

Crystal system
Space group
a/ nm

b / nm

¢/ nm

B1()
V/nm?

A

D,/ (g-em™)
F(000)

(Mo Kee) / mm™

Index ranges (h, k, 1)

Total reflections

Independent reflections (R;,)

Refinement method

Data, restraints, parameters

Goodness-of-fit on F*

Ry, wR, [I>20(1)]
R, wR, (all data)

Largest diff. peak and hole / (e-nm™)

Orthorhombic
Peen

2.082 3(3)
0.918 7(12)
1.434 06(17)

2.743 4(6)

2

1.233

1 052

0.668

-27~24, -11~9, -17~18
17 073

3280 (0.059 1)
Full-matrix least-squares on F?
3280, 2, 157

1.032

0.067 5, 0.216 7

0.111 1, 0.251 4

1 157 and -371

Monoclinic
P2/c
0.858 0(3
0.709 2(2
1.724 9(6)

103.882(6)

1.018 9(6)

2

1.562

500

1.012

-10~11, -9~8, —22~20
6208

2326 (0.031 8)

)
)

2 326, 10, 161
1.028

0.039 4, 0.101 2
0.050 5, 0.107 2
498 and -544

2 Results and discussion

2.1 IR spectrum

The IR spectra of complexes 1 and 2 reflect the
binding patterns of H,MPCA, 4,4'-bpy and pyz (Fig.S1

in supplementary materials). The strong and broad

Fig.1

absorption band around 3 200~3 600 cm ™ region is

assigned as characteristic peak of OH vibration,

indicating that water molecules exist in the complexes.

The absorption peak between 1 690 cm™ and 1 730
cm™ is not observed, showing all carboxylic groups are
deprotonated. The strong peaks at 1 605 em™ (1), 1 610

Hydrogen atoms and solvent molecules were omitted for clarity; Symmetry codes: A: 1-x, 1-y, 2—z

Coordination environment of Co(Il) ion in 1 with thermal ellipsoid at 30% probability level
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cm™(2), and 1 420 cm™ (1), 1 418 cm™ (2) are the
7,(CO0O7) and »,(COO") stretching mode of the
coordinated HMPCA~ ligand, respectively™®.  For
complex 1, the weak absorption at 3 000 cm™ is the
v,(C-H) bent vibration of 4,4'-bpy. For complex 2, the
absorbances between 1 050 and 1 212 c¢m ™ are
assignable to pyz bands™.
2.2 Crystal structures of 1 and 2

X-ray crystal structure analysis reveals that 1
crystallizes in the orthorhombic system space group
Pccn. The asymmetric unit of 1 contains a half of Co
(I) ion, one HMPCA - anion, half of a 4,4’ -bpy, one
and a half lattice water molecules. The coordination
sphere of Co(ll) is defined by two carboxylate oxygen
atoms, two nitrogen atoms from two HMPCA~ anions,
and two nitrogen atoms from two 4,4’ -bpy ligands,
leading to a hexa-coordinated octahedral geometry.
The equatorial position are occupied by 01, O1A, N1,
and N1A atoms, proved by that the sum of the bond
of O1A-Col-N1A (78.48(11)°), NI1-Col-O1
(78.48(11)°), N1-Col-O1A(101.52(11)°) and O1-Col-
N1A(101.52(11)°) is equal to 360°, and N3 and N3A
(Fig.1 and
Table 2). As a bidentate ligand, the HMPCA = anion

chelates one Co(Il) atom with pyrazole N atom and

angles

atoms are located in the axial positions

carboxyl O atom to form a five membered ring. As
shown in Fig.2, two crystallographically equivalent
ions, Col and ColA are linked by two N atoms (N3
and N3A) from 4,4" -bpy in a bridging fashion,
generating an infinite 1D chain. The length of Co-O1
bond is 0.207 6(3) nm, and the Co-N bonds are in the
range of 0.214 4(3)~0.216 5(3) nm, which are close to
those Co-O (Col-O1 0.211 6(5) nm), Co-N (Col-N1
0.208 2(5) nm) in the reported Co(ll) complex [CoCl,
(Athpp),| -:2H,0 (Athpp=3-amino-1,4,5,6-tetrahydropy-
rrolo[3,4-c]pyrazole)”’. The average bond length of Co-
N is longer than that of Co-O, showing that the
strength of cobalt ion coordinated with nitrogen atoms
are weaker than that of oxygen atoms from HMPCA -
ligands in 1. By the function of the hydrogen bond
03-H3X:--02C  (Symmetry codes: C: x, 14y, —1+2)
and O3-H3Y---O1D (Symmetry codes: D: 1-x, 1/2+y,
3/2-z), the solvent water molecules are embedded in
the chain. Finally, these 1D chains are extended into
3D structure by the N2-H2---O2B  (Symmetry codes:
B: x, 1/2 -y, —1/2 +z) hydrogen-bonding interactions
(Fig.3).

2 crystallizes in the monoclinic system space
group P2/c. The asymmetric unit of 2 contains half of
one Ni(Il) ion, one HMPCA ~ anion, half of one pyz,

Table 2 Selected bond lengths (nm) and angles (°) for the compounds 1 and 2

Compound 1
Col-01 0.207 6(3) Col-O1A 0.207 6(3) Col-N1 0.214 4(3)
Col-NIA 0.214 4(3) Col-N3 0.216 5(3) Col-N3A 0.216 5(3)
01-Col-O1A 180.0 01A-Col-N1A 78.48(11) 01-Col-N1A 101.52(11)
01A-Col-N1 101.52(11) 01-Col-N1 78.48(11) N1-Col-N1A 180.00(8)
01A-Col-N3 89.51(12) 01-Col-N3 90.49(12) N1A-Col-N3 89.23(12)
N1-Col-N3 90.77(12) O1A-Col-N3A 90.49(12) 01-Col-N3A 89.51(12)
NIA-Col-N3A 90.77(12) N1-Col-N3A 89.23(12) N3-Col-N3A 180.00(6)
Compound 2
Nil-N1 0.206 19(19) Nil-NIA 0.206 19(19) Nil-01 0.207 04(18)
Nil-O1A 0.207 04(18) Nil-N4 0.213 6(3) Nil-N3 0.216 6(3)
NI-Nil-N1A 178.99(11) N1-Nil-01 79.85(7) N1A-Nil1-01 100.15(7)
NI-Nil-O1A 100.15(7) N1A-Nil-O1A 79.85(7) O1-Nil-OTA 179.67(9)
N1-Nil-N4 90.50(5) N1A-Nil-N4 90.50(5) O1-Nil-N4 90.16(4)
O1A-Nil-N4 90.16(4) N1-Nil-N3 89.50(5) NTA-Nil-N3 89.50(5)
O1-Nil-N3 89.84(4) O1A-Nil-N3 89.84(4) N4-Nil-N3 180.0

Symmetry codes: A: 1-x, 1-y, 2—z for 1; A: 2—x, y, 1/2—z for 2
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Table 3 Hydrogen bond parameters (°) for the compound 1
D-H---A d(D-H) / nm d(H---A) / nm d(D--A) / nm £D-H--A /(%)
N2-H2---02B 0.083 0.196 0.278 5(4) 169
03-H3X---02C 0.084 0.216 0.278 7(6) 132
03-H3Y---01D 0.085 0.210 0.289 1(5) 154
C6-H6- - -O3E 0.093 0.257 0.326 0(6) 132
C10-H10- - -O3H 0.093 0.253 0.312 8(6) 122

Symmetry codes: B: x, 1/2—y, —1/2+4z; C: x, 14y, —1+2z; D: 1—x, 1/2+y, 3/2—z; E: 1-x, —=1/2+y, 3/2—z; H: 1-x, 1-y, 1—z

L g,

O SR

S SR AL

Hydrogen atoms were omitted for clarity; Symmetry codes: F: 3/2-x, 3/2-y, z; G: 1/2—x, 12—y, z

Fig.2  One-dimension chain of 1

7o
SWELHR
Ty JE

Only hydrogen atoms involved in the hydrogen bonds are shown; Hydrogen bonds are indicated by dashed lines, the lattice water molecules are shown

in the front ellipses mode

Fig.3 Three-dimension structure of 1

two and half free water molecules. As illustrated in
Fig.4, Ni(Il) ion is located in a distorted octahedral
geometry, coordinating with two N atoms (N1, NIA),
(01, O1A) from two chelating HMPCA~
(N3, N4) from two pyz
ligands. The equatorial position are occupied by O1,
O1A, N1, and N1A atoms, proved by that the sum of
the bond angles of O1A-Nil-N1A(79.85(7)°), N1-Nil-

two O atoms

anions, and two N atoms

01(79.85(7)°), N1-Nil-O1A(100.15(7)°) and O1-Nil-
N1A(100.15(7)°) is equal to 360°, and N3 and N4
atoms are located in the axial positions (Table 2). The
length of Ni-O bond are 0.207 04(18) nm, and the Ni-
N bonds are in the range of 0.206 19(19)~0.216 6(3) nm,
which are close to those Ni-O (Ni1-O1 0.209 80(13)
nm), Ni-N (Nil-N1 0.206 82(14) nm) in the reported
Ni(I) complex [Ni(HMPCA),(ImH),] -2H,0 . The
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Hydrogen atoms and solvent molecules were omitted for clarity; Symmetry codes: A: 2—x, y, 1/2—z

Fig.4 Coordination environment of Ni(Il) ion in 2 with thermal ellipsoid at 30% probability level

average bond length of Ni-N is longer than that of Ni-
0, showing that the strength of Ni(Il) ion coordinated
with nitrogen atoms are weaker than that of oxygen

atoms from HMPCA ~ ligands in 2. Adjacent Ni (I)

centers are linked by one pyz ligand in a bridging

mode to form an infinite 1D chain (Fig.5), in which
the Nil --- NilB separation is 0.709 2 (2) nm. Five
halves of solvent water molecules (03, O3A, 04, O4A
and O5) are not discussed about the hydrogen bond

interactions.

Hydrogen atoms and solvent molecules were omitted for clarity; Symmetry codes: B: x, =14y, z; C, x, 1+y, z

Fig.5 One-dimension chain government of the coordination compound 2

2.3 Thermogravimetric analysis

So as to examine the thermal stability of the
compounds 1 and 2, the thermogravimetric analysis
were carried out from ambient temperature up to
800 °C  (Fig.S2). For 1, the first weight loss of 8.89%
between 50 and 206 °C is attributed to the loss of
(Caled. 8.84%). The second
degradation stage is in the range of 206~230 °C with

lattice water molecules

weight loss of 30.76%, corresponding to the loss of

44" -bpy molecules (Caled. 30.66% ). The third

degradation stage is in the range of 230 ~460 C,
corresponding to the loss of HMPCA™ ligands, and the
remaining material finally degrades to CoO (Caled.
14.71%, Found 14.96%). For 2, the first weight loss
of 8.02% between 110 and 224 “C is attributed to the
(Caled. 7.52%).
The second degradation stage is in the range of 224~
356 C with weight loss of 26.20%, corresponding to
the loss of three lattice water molecules and one pyz

(Caled. 27.99% ). Above 356 °C, the

loss of two lattice water molecules

molecule
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remaining material decomposes gradually. 250
24 Powder X-ray diffraction 1.4+ ST o

The PXRD patterns of title complexes are 2 12 l 129 =
S o
measured at room temperature for checking the phase > 10 I 1150 —S
5 s g
ity of the compl Fig.S3). Th ati It § 1= <
purity of the complexes (Fig.S3). The operating voltage 8 .l 000 0 Yoo =
and current were 60 kV and 300 mA, respectively. T <
. . 1 150
Peaks of the experimental and simulated PXRD 0671
. . P, P . . . . 0.4 > = . y . v r 0
patterns are in accordance with each other, indicating S A A A
T/K

the superior phase purity of the complexes. The
dissimilarities in intensity may be on account of the
preferred orientation of the crystalline powder
samples.
2.5 Fluorescence properties

The solid-state fluorescence of two complexes

H,MPCA were

temperature (Fig.S4). The strongest emission peaks for

and free investigated at room
1 and 2, and free ligand all appear at ca. 425 nm
(Au =376 nm). According to the position and band
shape, the emission bands for 1 and 2 are very similar
to that of the free ligand, indicating that the emission
bands of complexes 1 and 2 may be attributable to the
internal charge transfer (7—7*/n—7* transitions) of
the ligand.

2.6 Magnetic properties

With an applied magnetic field of 2 000 Oe, the
variable-temperature (1.8~300 K) magnetic susceptibility
data were collected for a crystal sample of complexes

1 and 2

xuT value is 2.497 emu-K-mol™, which is much larger

(Fig.6, 7). For complex 1, the experimental

than the spin-only value of 1.875 emu-K-mol™ for an
(with S =3/2),

indicating that an important orbital contribution is

uncoupled high-spin cobalt (II) ion

26 662509 1120
T LLLL .
~ 2.4 L , 100 ~
% o E
g 2.2 . r/’aﬁ 80 E
Z . , <
g 204 . Q/O;f‘ap {60 2
3 l. o :
] 181 f 09999 140 7
X 1.6 é&?/ 120
14 1o
0 50 100 150 200 250 300
T/K

Solid line represents the best fit

Fig.6 Temperature dependence of y,7 () and

xu'(O) for (1)

Solid line represents the best fit
Fig.7 Temperature dependence of y,7(H) and
xu'(O) for (2)
involved. The yyT value is different from the value of
2.972 emu -K -mol™ for the complex {[Co(HMPCA),
(pyz)] -5H,0}, ®! and that of 2.985 emu K -mol™ for
[Co (pyz) (H,0)s] (NO3), -2H,0 P also
different from the value of 2.1 emu K -mol™ for [Co
(acac), (pyz)] ™. As the

temperature is lowered, the yyT value decreases

the complex

shown in Fig.6, when
continuously to 1.443 emu K -mol ™" at 1.8 K. Such
behavior suggests the existence of antiferromagnetic
interaction behavior even if the single-ion effects,
such as spin-orbit coupling, distortion from regular
stereochemistry, electron delocalization, and crystal
field mixing of excited states into the ground state,
may also be present . The Curie-Weiss law ( yy=C/
(T -6)) was used to fit the magnetic susceptibilities
between 300 and 1.8 K. According to the fitting
result, Curie constant of €=2.59 emu *K *mol ™" and
Weiss constant of 6 =-8.67 K can be obtained,
indicating further that a antiferromagnetic coupling
between Co(ll) ions. For complex 2, the experimental
xul value at 300 K is 1.327 emu +K -mol ™, which is
higher than that expected for spin-only value of Ni(Il)
ion (1.0 emu K -mol™ with g=2.0) (Fig.7). As the
temperature lowers to 1.8 K, the yyT value increases
slowly to a maximum of about 1.405 emu K -mol™ at
30 K, then decreases rapidly to a value of 0.524 emu-
K +mol " at 1.8 K. This behavior suggests that
ferromagnetic interactions are operating in 2 in the
high-temperature region of 30~300 K, which origins
Ni (I) ions
between pyz ligand within the 1D chain. Similar

from magnetic exchange interactions
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ferromagnetic interactions also exist in reported nickle

complexes  [Ni(SCN),(pyrazine),|, and [Ni(SCN),
(pyrazine),] . The sharp decrease of yyT' value at
lower temperatures may be a consequence of

interchains antiferromagnetic interactions in the 3D
lattice, which favor a long-range antiferromagnetic
ordering. The magnetic susceptibilities above 30 K
follow the Curie-Weiss law yy=C/(T —6) with Curie
constant of 1.32 emu +K -mol™ and Weiss constant of
1.935 K. The positive 6 value also reveal the presence
of ferromagnetic interaction in 2 in the high-
temperature region. The magnetic susceptibilities of
30 ~2 K follow the Curie-Weiss law with Curie
constant of 1.548 emu K -mol™ and Weiss constant of
-3.482 K. The negative 6 value also reveal the

presence of antiferromagnetic interaction in 2 in the

low-temperature region.
3 Conclusions

In summary, we have successfully synthesized
two new complexes with infinite 1D chains, {[Co
(HMPCA),(4,4" -bpy)]» -5H,0}, (1) and {[Ni(HMPCA),
(pyz)]-5H,0}, (2) by the reaction of H,MPCA and N
ancillary ligands with M (OAc), -4H,0 (M =Co, Ni)
respectively. The emission bands of complexes 1 and
2 may be attributable to the intraligand m—7*/n—m*
transitions. Magnetic properties of the complexes show
that 1 exists the interaction of anti-ferromagnetism
between two adjacent metal ions and 2 exists
ferromagnetic interaction in the high-temperature
region and antiferromagnetic interaction in the low-

temperature region.
Supporting information is available at http://www.wjhxxb.cn
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