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A double end-on azide-bridged centrosymmetric dinuclear copper(II) complex, [Cu2(L)2(N3)2], has
been synthesized and characterized. X-ray crystal structure analysis has confirmed the structure; vari-
able temperature (2–300 K) magnetic susceptibility measurement indicates antiferromagnetic
exchange interactions with 2J = –0.45 cm−1.

A copper(II) complex, [Cu2(L)2(N3)2] [where HL = 2-((3-(methylamino)propylimino)methyl)-6-
methoxyphenol] has been synthesized and characterized by elemental analysis, IR, UV–vis and fluo-
rescence spectroscopy, and single-crystal X-ray diffraction studies. The complex crystallizes in the
trigonal space group R�3. The deprotonated tridentate Schiff base occupies three coordination sites of
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copper(II). The fourth coordination site is occupied by an azide. A symmetry-related azide from a
different molecule coordinates with the fifth site of copper(II), thereby forming a double end-on
azide-bridged centrosymmetric dimer. Variable temperature solid–state magnetic studies between 2
and 300 K were carried out and the data indicate predominant antiferromagnetic exchange interac-
tions with 2J = –0.45 cm−1. The magnetic field-dependent magnetization study (M − H) reveals
existence of antiferromagnetic ordering at a lower temperature (2 K) with a very small coercive field
(~20 Oe) suggesting soft magnet behavior of the complex.

Keywords: Schiff base; Copper(II); Dinuclear; Antiferromagnetic; Field-dependent magnetization
study

1. Introduction

The synthesis and characterization of di- and polynuclear copper(II) complexes have
attracted interest due to their relevance in understanding the magneto-structural correlations
arising from exchange coupling among copper(II) centers. Azide is a popular bridging
ligand in forming di- and polynuclear complexes with diverse architectures and interesting
magnetic properties [1–5]. Active Jahn–Teller effects on the copper(II) center makes the
structures even more versatile [4–6]. Magnetic exchange via the azide bridge can be ferro-
or antiferromagnetic, depending upon the bridging mode and bonding parameters [6–8].
Thus, magnetic interactions mediated by an azide bridge are genearally antiferromagnetic
for the end-to-end bridging mode (μ1,1-N3), and ferromagnetic interaction for end-on
bridging mode (μ1,3-N3), provided the bridging angle is small [9–11]. However,
ferromagnetic coupling decreases with increase in bridging Cu–N–Cu angle and end-on
azide bridge propagates antiferromagnetic coupling with relatively large (~104° or more)
bridging Cu–N–Cu angle [12].

N2O donor tridentate Schiff bases are popularly used as blocking ligands in forming such
pseudohalide-bridged di- and polynuclear copper(II) complexes [13–15]. The ease of syn-
thesis and stability under a variety of conditions contributes to popularity of the N2O donor
tridentate Schiff bases. The ability of the phenoxo oxygen to form bridges may be another
reason to choose them in forming di- and polynuclear complexes with interesting structures.
The phenoxo oxygen may also participate in hydrogen bonding, which in turn, may influ-
ence the magnetic coupling among the paramagnetic centers [16]. We have used a tridentate
Schiff base, HL, (2-((3-(methylamino)propylimino)methyl)-6-methoxyphenol), as blocking
ligand to form bis-(μ1,1-azido)-bridged dinuclear copper(II) complex having very low bridg-
ing angle (91.24°). Such a low bridging angle usually favors ferromagnetic coupling among
the copper(II) centers [17]. This argument is not at all true for μ1,1-azide-bridged dinuclear
copper(II) complexes with tridentate chelating blocking ligands because in such complexes,
μ1,1-azide bridges connect an axial position of one copper(II) with a basal one of another
and therefore, the overlap of the magnetic orbitals is almost negligible [18]. We have used a
tridentate Schiff base blocking ligand in preparing a double μ1,1-azide-bridged dinuclear
copper(II) complex. The structure of the complex has been confirmed by single-crystal
X-ray diffraction study. Variable temperature magnetic susceptibility measurement indicates
the presence of weak antiferromagnetic interaction among the copper(II) centers in the
dinuclear entity. The present complex does not have significant π⋯π interactions, and forms
a 3-D architecture only via C–H⋯π interactions. The magnetic field dependent magnetiza-
tion study indicates antiferromagnetic ordering at a lower temperature (2 K) with very small
coercive field (~20 Oe) suggesting, soft magnet behavior of the complex. Although,
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field-induced long-range ordering via π⋯π interactions is observed in many systems
[19, 20], such ordering via C–H⋯π interaction is not very common. Herein, we report the
synthesis, spectroscopic characterization, X-ray crystal structure analysis, and magnetic
study of an asymmetric bis-(μ1,1-azido) bridged dinuclear copper(II) complex with a N2O
donor Schiff base.

2. Experimental

2.1. Materials

All chemicals were of reagent grade and purchased from Sigma-Aldrich. They were used
without purification.

Caution!!! Since azide compounds of metal ions are potentially explosive, only small
amounts of the materials should be handled with care.

2.2. Preparation of complex [Cu2L2(N3)2]

A methanol solution (20 mL) of 3-methoxysalicylaldehyde (153 mg, 1 mmol) and
N-methyl-1, 3-diaminopropane (0.1 mL, 1 mmol) was refluxed for ca. 30 min to produce
HL following the literature method [21]. Then methanol solution of HL was added to the
suspension of copper(II) acetate monohydrate (1 mmol, 370 mg) in methanol (10 mL) and
stirred for 1 h. A methanol–water (2 : 1) solution (10 mL) of sodium azide (1 mmol,
65 mg) was added and refluxed for an additional 2 h. The resulting dark green solution was
set aside at room temperature. Single-crystals, suitable for X-ray diffraction, were obtained
from the reaction mixture on slow evaporation in open atmosphere. (Yield: 240 mg, 73%).
Anal. Calcd for C24H34Cu2N10O4 (653.69): C, 44.10; H, 5.24; N, 21.43%. Found: C, 44.3;
H, 5.4; N, 21.2%. IR (cm−1): 3378 (NH); 2050 (N3); 1614 (C=N). UV–vis, λmax (nm) [εmax

(LM−1 cm−1)] (CH3CN): 379 (3020), 671 (294).

2.3. Physical measurements

Elemental analysis was performed on a PerkinElmer 240C elemental analyzer. IR spectra in
KBr (4500–500 cm−1) were recorded using a PerkinElmer Spectrum Two FT-IR spectro-
photometer. Electronic spectra in acetonitrile (800–300 nm) were recorded in a PerkinElmer
LAMBDA 35 UV/Vis spectrophotometer. Fluorescence spectra were obtained on a SHIMA-
DZU RF-5301PC Spectrofluorophotometer at room temperature. SQUID magnetometer
(Quantum Design MPMS) was used to investigate the magnetic properties [magnetic
susceptibility (field cooled magnetization) and magnetic field dependent magnetization
measurements].

2.4. X-ray crystallography

The structural analysis of the complex was performed on an Agilent SuperNova diffractom-
eter with Atlas detector using mirror monochromated Mo-Kα (λ = 0.71073 Å) radiation at
173 K. CrysAlisPro program was used for data collection and processing [22]. The intensi-
ties were corrected for absorption using the analytical face index absorption correction
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method [23]. The structure was solved by charge flipping method with SUPERFLIP [24]
and refined by full-matrix least-squares methods using the WinGX-software [25], which
utilizes the SHELXL-97 module [26]. All non-hydrogen atoms were refined with anisotropic
thermal parameters. Hydrogens were introduced in proper positions with isotopic thermal
parameters using the ‘riding model.’ ORTEP figures were plotted using Ortep-3 for
Windows [27], and structures were analyzed with Mercury v 2.3 [28]. Significant
crystallographic data are summarized in table 1.

2.5. Hirshfeld surface analysis

Hirshfeld surfaces [29–31] and the associated 2-D fingerprint [32–34] plots were calculated
using Crystal Explorer [35], which accepted a structure input file in CIF format. Bond
lengths for hydrogens were set to standard values. For each point on the Hirshfeld isosur-
face, two distances de, the distance from the point to the nearest nucleus external to the
surface, and di, the distance to the nearest nucleus internal to the surface were defined. The
normalized contact distance (dnorm) based on de and di is given by

dnorm ¼ ðdi � rvdwi Þ
rvwdi

þ ðde � rvdwe Þ
rvwde

where ri
vdW and re

vdW are the van der Waals radii of the atoms. The value of dnorm was neg-
ative or positive depending on intermolecular contacts being shorter or longer than the van
der Waals separations. The parameter dnorm displayed a surface with a red–white–blue color
scheme, where bright red spots highlighted shorter contacts, white areas represented
contacts around the van der Waals separation, and blue regions were devoid of close
contacts. For a given crystal structure and set of spherical atomic electron densities, the
Hirshfeld surface was unique [36] and it was this property that suggested the possibility of
gaining additional insights into the intermolecular interaction of molecular crystals.

Table 1. Crystal data and refinement details of the complex.

Formula C24H34Cu2N10O4

Formula weight 653.69
Crystal size (mm) 0.21 × 0.29 × 0.34
Temperature (K) 173
Crystal system Trigonal
Space group R�3
a (Å) 27.9734(7)
b (Å) 27.9734(7)
c (Å) 9.3941(2)
Z 9
dcalc (g cm−3) 1.535
μ(mm−1) 1.553
F(0 0 0) 3042
Total reflections 4253
Unique reflections 2616
Observed data [I > 2σ (I)] 2400
R(int) 0.014
R1, wR2 (all data) 0.0275, 0.0614
R1, wR2 [I > 2σ (I)] 0.0242, 0.0595
Largest difference in peak and hole (e Å−3) 0.26, −0.30
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Scheme 1. Synthesis of the complex.

Table 2. Structural (distances in Å and angles in °) and magnetic parameters (J in cm−1) of double μ1,1-N3

bridged copper(II) complexes.

Complex g 2J Cu⋯Cu Cu–N Cu–N–Cu Reference

[Cu2(L)2(N3)2] (1) 2.10 –0.45 3.1122(3) 2.035(2), 2.311(2) 91.24(6) This
work

[Cu2(L
1)2(N3)2]·DMF 2.12 +19.2 3.1785(8),

3.1822(7)
1.984(4), 2.646(4), 1.995
(3), 2.577(4)

85.4(1), 87.2
(1)

[42]

[Cu2(L
2)2(N3)2] 2.13 −24.7 3.4259(3) 2.009(1), 2.374(2) 102.50(7) [42]

[Cu2(L
4)2(N3)2] 2.12 −11.4 3.3703(5) 2.404(2), 1.968(2) 100.40(8) [42]

[Cu2(L
8)2(N3)2] 2.11 –3.6 3.193 2.039(7), 2.440(7) 90.50 [43]

[Cu2(L
9)2(N3)2] 2.12 –6.2 3.161 2.020(4), 2.546(5) 86.82 [43]

[Cu2(L
10)2(N3)2] 2.11 +5.8 3.318 2.060(8), 2.475(9) 93.60 [43]

[Cu2(L
11)2(N3)2] 2.10 –5.18 3.168(1) 2.059(2), 2.338(2) 91.95(9) [44]

[Cu2(L
11)2(N3)2]·H2O 2.07 –0.20 3.3232(5) 2.045, 2.354(2), 2.060(2),

2.339
97.87(8),
97.93(9)

[44]

[Cu2(dipn)2(N3)2] 2.05 –4.20 3.370(1) 2.023(3), 2.617(4) 92.2(1) [45]
[Cu2(L

12)2(N3)2] 2.10 –17.0 3.181(1) 1.998(3), 2.505(3) 89.1 [46]
[Cu2(L

5)2(N3)2] – – 3.702(2) 1.961(3), 2.800(3) 100.6(1) [47]
[Cu2(L

6)2(N3)2] – – 3.143(2) 2.464(3), 1.977(3) 89.4(1) [47]
[Cu2(L

7)2(N3)2] – – 3.352(2) 2.348(2), 2.007(2) 100.35(7) [48]
[Cu2(L

13)2(N3)2]·MeOH – – 3.306(2) 2.342(5), 2.356(5), 2.018
(4), 2.048(5)

94.4(2), 80.4
(2)

[49]

[Cu2(IEP)2(N3)2] – – 3.230(2) 2.003(4), 2.417(4) 93.4(2) [50]
[Cu2(EMP)2(N3)2] – – 3.150(2) 1.989(3), 2.510(4) 88.1(1) [50]
[Cu2(L

14)2(N3)2] – – 3.1925(7) 2.059(3), 2.451(3) 89.7(1) [51]
[Cu2(L

15)2(N3)2] – – 3.566 2.005(6), 2.508(6) 103.8(3) [52]
[Cu2(L

16)2(N3)2] – – 3.368(1) 1.982(2), 2.557(2) 94.97(9) [53]

Notes: HL1 = 1-((2-aminopropylimino)methyl)naphthalen-2-ol.
HL2 = 1-(1-(3-(dimethylamino)propylimino)ethyl)naphthalen-2-ol.
HL4 = 1-(1-(2-(diethylamino)ethylimino)ethyl)naphthalen-2-ol.
HL8 = N-(3-aminopropyl)salicylaldimine.
HL9 = 7-amino-4-methyl-5-azahept-3-en-2-one.
HL10 = 8-amino-4-methyl-5-azaoct-3-en-2-one.
HL11 = 2-((3-methylaminopropylimino)methyl)phenol.
Hdipn = 4-((3-aminopentylimino)-methyl)-benzene-1,3-diol.
HL12 = 2-((2-aminoethylimino)methyl)phenol.
HL5 = 4-bromo-2-((2-diethylaminoethylimino)methyl)phenol.
HL6 = 1-((2-ethylaminoethylimino)methyl)-naphthalene-2-ol.
HL7 = 1-((3-dimethylaminopropylimino)methyl)naphthalen-2-ol.
HL13 = 2-((3-methylaminopropylimino)methyl)phenol.
HIEP = 2-(1-(2-isopropylaminoethylimino)ethyl)phenol.
HEMP = 2-ethoxy-6-((2-methylaminoethylimino)methyl)phenol.
HL14 = 2-(1-(3-aminopentylimino)ethyl)phenol.
HL15 = 6-diethylamino-3-methyl-1-phenyl-4-azahex-3-en-1-one.
HL16 = 1-((pyridin-2-ylmethylimino)methyl)naphthalen-2-ol.
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3. Results and discussion

3.1. Synthesis

The Schiff base ligand, HL (2-((3-(methylamino)propylimino)methyl)-6-methoxyphenol)
was prepared by 1 : 1 condensation of 3-methoxysalicylaldehyde with N-methyl-1,3-diami-
nopropane in methanol following the literature method [21]. The methanol solution was
then reacted with copper(II) acetate monohydrate and sodium azide to produce a double
μ1,1-N3-bridged dinuclear copper(II) complex (scheme 1). Several groups have reported
many such di- and polynuclear copper(II) complexes bridged by azide or similar ligands
[37–53]. Table 2 gathers all such double μ1,1-N3-bridged dinuclear copper(II) complexes
with tridentate N2O donor Schiff bases.

3.2. Structure description

The complex crystallizes in trigonal space group R�3 and features a double end-on
azide-bridged centrosymmetric copper(II) dimer as shown in figure 1. Copper(II) is five-
coordinate. The geometry of five-coordinate metal centers may be measured by the Addison
parameter (τ), which is 0.0265 in this case [τ = (α − β)/60, where, α and β are the two larg-
est ligand–metal–ligand angles of the coordination sphere], suggesting square pyramidal
geometry (τ = 0 for perfect square pyramid and τ = 1 for perfect trigonal bipyramid) [54].
Copper(II) is coordinated by two nitrogens, N(1) and N(2), and one oxygen, O(1), of the
deprotonated ligand (L)–, and one azide nitrogen, N(3), in the equatorial plane. The apical
fifth coordination site of the square pyramid is occupied by N(3)*, of the symmetry related
azide (* = 1 − x, 1 − y, 2 − z). Selected bond lengths and angles are listed in table 3.

Figure 1. A perspective view of the complex with atom numbering scheme (except hydrogens). Hydrogens are
shown as spheres of arbitrary radius.
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The interdimer bridging angle {Cu(1)–N(1)–Cu(1)*} and copper(II)⋯copper(II) distance
{Cu(1)⋯Cu(1)*} are 91.24(6)° and 3.1122(3) Å, respectively. The deviations of N(1), N(2),
N(3), and O(1), from the mean square basal plane are 0.062(2), −0.063(2), 0.069(2), and
−0.068(1), respectively. As usual for a square pyramid structure, the copper(II) is slightly
pulled out of the mean-square plane toward the apical donor N(3)* by 0.1189(2) Å. The
six-membered ring, Cu(1)–N(1)–C(8)–C(9)–C(10)–N(2), has an intermediate conformation
between envelope and half-chair with puckering parameters q(2) = 0.542(2) Å, θ(2) = 26.2
(2)°, and ϕ(2) = 191.6 (5)° [55].

H(2) is available in the ligand for hydrogen bonding with a symmetry-related (* = 1 − x,
1 − y, 2 − z) phenolic oxygen, O(1)* (figure 1), where \N(2)–H(2)⋯O(1)* angle is 154°
and N(2)–H(2), H(2)⋯O(1)*, N(2)⋯O(1)* distances are 0.93, 2.12, and 2.987(2) Å,
espectively.

H(8B) attached with C(8) forms C–H⋯π interaction with the phenyl ring R4 [C(1)–C(2)–
C(3)–C(4)–C(5)–C(6)]. One aromatic hydrogen, H(3) attached with C(3) forms another
C–H⋯π interaction with the same phenyl ring R4 (figure 2). Considering the centrosymmet-
ric dimer each of these interactions is duplicated and the combination of those interactions
creates a 3-D supramolecular structure as shown in figure 3. Geometric features of the
C–H⋯π interactions are given in table 4.

Table 3. Selected bond lengths (Å) and angles (°) around copper(II).

Bond lengths Bond angles

Cu(1)–O(1) 1.920(2) O(1)–Cu(1)–N(1) 92.15(7) N(1)–Cu(1)–N(3) 169.40(6)
Cu(1)–N(1) 1.979(2) O(1)–Cu(1)–N(2) 170.99(7) N(1)–Cu(1)–N(3)a 101.73(7)
Cu(1)–N(2) 2.023(2) O(1)–Cu(1)–N(3) 86.50(7) N(2)–Cu(1)–N(3) 84.80(7)
Cu(1)–N(3) 2.035(2) O(1)–Cu(1)–N(3)a 88.74(6) N(2)–Cu(1)–N(3)a 93.37(7)
Cu(1)–N(3)a 2.311(2) N(1)–Cu(1)–N(2) 95.98(7) N(3)–Cu(1)–N(3)a 88.76(6)

Symmetry transformation: a = 1 − x, 1 − y, and 2 − z.

Figure 2. A perspective view of C–H⋯π interactions in the crystalline architecture of the complex.
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3.4. IR and electronic spectra and photophysical study

A distinct band due to azomethine (C=N) at 1614 cm−1 is in the IR spectrum [56].
Appearance of a strong band at 2050 cm−1 indicates the presence of azide [57]. The sharp
band due to amino NH appears at 3378 cm−1 [58]. The electronic spectrum of the complex
shows absorption at 671 nm, which is assigned as d–d transition of square pyramidal
copper(II) center [59]. Another high energy band is observed at 379 nm, which is assigned
as LMCT, and characteristic of transition metal complexes with Schiff base ligands [60].
The complex exhibits emission at 424 nm in the visible region upon irradiation with UV
light (379 nm) in acetonitrile at room temperature. This emission band can be attributed to
intra-ligand fluorescent 1(π → π*) emission of the coordinated ligand [61].

3.5. Powder XRD

The experimental PXRD pattern of the bulk product is in agreement with the simulated
XRD pattern from single-crystal X-ray diffraction, indicating consistency of the bulk
sample (figure 4). The simulated pattern of the complex is calculated from the single crystal
structural data (cif files) using CCDC Mercury software.

Figure 3. A perspective view of the 3-D supramolecular network within the complex via C–H⋯π interactions.

Table 4. Geometric features (distances in Å and angles in °) of the C–H⋯π
interactions obtained for the complex.

C–H⋯Cg (ring) H⋯Cg (Å) C–H⋯Cg (°) C⋯Cg (Å)

C(3)–H(3)⋯Cg(4) 2.679 152.66 3.550
C(8)–H(8B)⋯Cg(4) 2.662 151.13 3.562

Note: Cg(4) = Center of gravity of the ring R4 [C(1)–C(2)–C(3)–C(4)–C(5)–C(6)].
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3.6. Hirshfeld surfaces

Figure 5 illustrates the Hirshfeld surface of the complex, mapped over dnorm (range of −0.1
to 1.5 Å). The surface is shown as transparent, to allow visualization of the molecular moi-
ety around which it is calculated. The dominant interaction between oxygen and hydrogen
can be observed in the Hirshfeld surface as red areas in figure 5(A). Other visible spots
correspond to the presence of C–H⋯π interactions. The small area and light color on the
surface indicate weaker and longer contact other than hydrogen bonds. Complementary
region is visible in the fingerprint plot [figure 5(B)], where one molecule acts as donor
(de > di) and the other as an acceptor (de < di). The proportion of O⋯H/H⋯O interactions
comprises 11.2% of the Hirshfeld surface of the complex [62].

3.7. Magnetic properties

Temperature dependent magnetic susceptibility (field-cooled magnetization) of the complex
is investigated under the applied magnetic field of 100 Oe from 2 to 300 K as shown in the
inset of figure 6. The susceptibility increases upon cooling, and rises suddenly at tempera-
tures below 45 K. Figure 6 displays the variation of χMT as a function of temperature which
shows the continuous decrease of χMT from 0.91 to 0.88 cm3 M−1 K till 45 K, and falls
rapidly in the lower temperature region to 0.51 cm3 M−1 K at 2 K. This behavior indicates
the presence of weak antiferromagnetic exchange interactions between copper(II).

The experimental data for magnetic susceptibility with temperature is fitted in the form
of the variation of χMT versus T using the theoretical expression of dinuclear systems given
by

vM ¼ 2Nb2g2
� �
k T � hð Þ 3þ exp �2J=kTð Þ½ ��1 (1)

Figure 4. Experimental and simulated powder XRD patterns of complex.
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where N, β, and k are constants and have their usual significance [63]. The values of g, θ,
and 2J (singlet–triplet energy gap) parameters, and the corresponding agreement factors
(R2),

P
T2 vobs � vcalð Þ2

.P
T 2 vobsð Þ2 obtained from the least squares fitting procedure,

are 2.10, −0.93, −0.45, and 4.8 × 10−5, respectively.
From the fitted curve, the susceptibility follows weak antiferromagnetic exchange

pathway between the intra-dimer copper(II) with negative exchange coupling constant
value, 2J = −0.45 cm−1. The Cu–(μ1,1–N3)–Cu bridge angle of 91.24(6)°, generally shows
ferromagnetic interactions between copper(II), but very low negative value of singlet–triplet
energy gap (2J) obtained from the fitting procedure reveal antiferromagnetic interactions
between the copper(II). This contradiction mainly concludes predominant stabilization of
singlet ground state over the triplet state at very low temperatures. The magnetic field

Figure 5. A perspective views of (A) Hirshfeld surfaces mapped over dnorm and (B) full fingerprint plots of the
complex.

Figure 6. A plot of χM (inset) and χMT vs. T for the complex. The solid line in red represents the best fit curve
(see http://dx.doi.org/10.1080/00958972.2015.1014350 for color version).
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dependent magnetization (M − H) was carried out over the temperature range from 2 to
300 K. Figure 7 shows the variation of magnetization (Nβ) with field upto 10 K. From
figure 7 at 2 K an ‘s’- shaped magnetization curve is obtained, which becomes unsaturated
at a higher field (5 Tesla). This is due to the existence of antiferromagnetic ordering at
lower temperatures. The very small coercive field (Hc) around 20 Oe also signifies the
behavior of a soft magnet. The magnetization behavior becomes linear paramagnetic type
with increase in temperature.

4. Summary

The synthesis and characterization of a double end-on azide bridged dinuclear copper(II)
complex with a N2O donor tridentate Schiff base have been described in the present article.
X-ray crystal structure determination confirmed the structure of the complex. Variable
temperature magnetic susceptibility measurements showed the presence of antiferromagnetic
interaction among the copper(II) centers in the complex. The complex forms a 3-D supra-
molecular architecture via C–H⋯π interactions. The magnetic field dependent magnetization
study (M − H) reveals antiferromagnetic ordering at a lower temperature (2 K) with very
small coercive field (~20 Oe), suggesting soft magnet behavior of the complex. As the pres-
ent complex does not have any significant π⋯π interactions, it could be cited as an example
of copper(II) complex showing long-range magnetic ordering via C–H⋯π interactions.

Supplementary material

CCDC 1007150 contains the supplementary crystallographic data for complex. The data
can be obtained free of charge via http://www.ccdc.cam.ac.uk/conts/retrieving.html or from
the Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK;
fax: (+44) 1223-336-033; or e-mail: deposit@ccdc.cam.ac.uk.

Figure 7. Change in magnetization with magnetic field (up to 5 Tesla) at different temperatures.
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