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A rare asymmetric end-on double azido-bridged copper(1l) complex
has been synthesized and characterized structurally and magneti-
cally. The Cu—N(azide)—Cu angle in this complex is calculated to
be 89.1°. This is unusually low in comparison to the same angle
in other end-on azido-bridged binuclear complexes reported so
far. Though a strong ferromagnetic interaction between the metal
centers is expected in the complex, the coupling has actually been
found to be antiferromagnetic, instead.

Investigation into the structural and magnetic properties
of the polynuclear transition metal complexes has become a

fascinating subject in the field of coordination chemistry,
materials chemistry, and condensed matter physikdot

of complexes having a metaietal bridge have been

synthesized in the past dec&d@&he pseudohalogens are
found to be the versatile ligands for making such a britdge.

other coligands present in the complex, the azide can form
bridges in end-ony 1) or end-to-end «; 3) fashion® It is

well established that the nature of magnetic interaction
depends on the mode of coordination between the metal ions
and bridging azido grouffIn symmetric bibridged end-on
azido dimers, the interaction is strongly ferromagrfatibile
with one or more symmetric end-to-end azido bridges the
interaction is strongly antiferromagneticComplexes with
asymmerti€ end-to-end azido bridges are usually weakly
antiferromagneti®® whereas complexes with asymmetric end-
on azido bridges are rare and show a weak to moderately
strong ferromagnetic interactidnThe studies concerning
magneto-structural correlation including theoretical calcula-
tions of this type of complexes have been done by several
group of researchefs!® Various factors like strict and acci-
dental orthogonality of magnetic orbit&i$spin polarizatiorfa®
and delocalization of unpaired electrd#&ncluding charge
transfef®!! are found to have considerable influence in

Among them, azide ion is the most efficient ligand as regards determining the characteristic of the magnetic coupling
the superexchange pathways between paramagnetic céfiters. between paramagnetic centers. It is noteworthy that all the

The versatility and efficiency of azido ligand lies in its o4 o a7ido bridged copper(ll) dimers reported so far have
functionality as a bridging bi-, tri-, and tetradentate ligdhd. shown ferromagnetic coupling onfy::2

Depending on the steric and electronic requirement of the
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Figure 1. The ORTEP diagram of the complex [€Lu(N3)2] with atom 0,02
numbering scheme. Intermolecular distances (A)—0Od 1.905(2), N3-
N4 1.187(4), Ct-N1 2.019(3), Ct-N2 1.934(3), N2-C3 1.276(4). 001 0,2
We report here the synthesis and structural and magnetic
0

study of a novel asymmetric end-on double azido-bridged s
copper(ll) complex. Among the azido-bridged binuclear
metal compounds, the complex reported here is showing,
for the first time, unusually low CuN(azide)-Cu angles.

To prepare the complex [Glp(Ns),] (L = 1-(N-sali-
cylideneamino)-2-aminoethane), the methanolic solution of
ethylenediamine (0.276 mL, 4.6 mmol) was added to a clear ion has a distorted pentacoordinated geometry in which the
solution of Cu(NQ),*3H,0 (1 g, 4.14 mmol) dissolved in  basal plane is composed of the three nitrogen donor atoms
25 mL of methanol, which produced immediately an and one oxygen atom. Among them, one nitrogen atom is
intensely blue solution. The solution was then heated to from the bridging azide anion, and the other two nitrogen
boiling, and a methanolic solution of salicylaldehyde (0.44 atoms are from the Schiff base. The remaining coordinate
mL, 3.6 mmol) was added dropwise slowly ov2 h in position is occupied by the phenoxo oxygen of tridentate
refluxing condition. After the completion of the addition of ~ Schiff base. The fifth coordination site of the square pyramid
salicylaldehyde, the reflux was continued for another 45 min. is occupied by the nitrogen atom of the symmetry related
On cooling the mixture, a green slurry was obtained. The azide group (symmetry/, — x, %> +y, —2) forming the
resulting green mass was then filtered out, and an excessCu—Cu bridge (Ct-CuA distance= 3.1807(9) A). The Cut
amount of sodium azide (1 g, 15.4 mmol) dissolved in a N3A—CuA (or CuA—N3—Cu) angle is found to be ca. 89.1
minimum volume of water was added to the filtrate. On slow in this complex. To our knowledge, this complex is pos-
evaporation of the resulting bluish-green solution, the dark sessing the lowest CtN(azide}-Cu angle among the end-
green block shaped Sing|e Crysta|s of the Comp|ex were 0N double azido brldged binuclear Complexes. It can be noted
separated out in 2 days. The crystals were filtered and washedere that in the case of binuclear triple azido bridged nickel-
with methanol and dried in air (yield ca. 9096)A dark (1) complexes the Ni-N(azide)-Ni angle was found to be
suitable green block crystal was selected for X-ray data ca. 86." In the equatorial plane, the bond lengths of-Cu
collection. IR spectrum of the complex showed a strong N3 (or CUA-N3A) and Cu-N3A (or CuA—N3) are 1.998-
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Figure 2. ymT product vsT (O) andywm vs T () under an applied magnetic

field of 1.0 T for [CwL2(N3)2]. Solid lines represent the best fit of the data
with the model described in the text.
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absorption band at 2036 crh This is the characteristigas
stretching band of coordinated azido ligand. A strong
absorption band around 1637 chin the IR spectrum can

(), 2.505(3) A, respectively. This inequality in bond lengths
gives the azido complex a rare variety of asymmetric end-
on double-bridged structure. The €N3A bond is showing

be assigned to be the band of azomethine group of Schiff”tt'e Ionger distance but is not unusual as quite a few end-

base present in the compleRaution!! Azide deriatives
are potentially explosie, only a small amount of materials

should be prepared, and they should be handled with proper

care.
The complex [Cul2(N3),] features an azido-bridged Cu-
(1) dimer complex as shown in Figure'd The copper(ll)

(13) Anal. Calcd for GH11NsOCu: C, 40.2; H, 4.12; N, 26.1. Found: C,
40.1; H, 4.2; N, 25.8%.

(14) Crystal structure analysis: Rigaku AFC7S diffractometer, graphite
monochromatized Mo K radiation,2 = 0.71069 A, 296 K. Lorentz-
polarization and absorption correctiong (scan). GH11NsOCu,
monoclinic, space group2i/a, a = 14.855(2) Ab =12.647(4) Ac
=5.9688(9) A8 = 98.37(1), U = 1109.4(4) R, Z = 4, D, = 1.609
g/cn®, F(000)= 548.00,4 = 19.55 cn1?, crystal dimensions 0.56
0.50x 0.34 mn3. 2960 reflections were collected of which 2558 were
unique Rnt = 0.028). The refinement was done on the basis of 2558
observed reflections [> —100(lo)]. Structure was solved by direct
methods (DIRDIF 94% and refined orF2 by full-matrix least squares
to R1= 0.043 (WR2= 0.145).

on azido bridged copper(ll) complexes possess B(azide)
bond length of the order of 2.5 &12

The magnetic susceptibility of the complex has been
measured in the temperature range-38K.% The temper-
ature dependence gf; andywT product of the Cplunit is
shown in Figure 2. Upon coolingu increases, reaching a
5.54 x 1072 cm® mol~! maximum around 6 K, and then
rapidly decreases with temperature. Thd product at room
temperature, 0.82 chmol ! K, is slightly larger than the

(15) (a) Chaudhuri, P.; Weyheritter, T.; Bill, E.; Wieghardt, K.Inorg.
Chim. Actal996 252 195. (b) Beer, P. D.; Drew, M. G. B.; Leeson,
P. B.; Lyssenko, K.; Ogden, M. . Chem. Soc., Chem. Commun
1995 929.

(16) The magnetic susceptibility of the complex was measured in the
300-3 K temperature range with a Quantum Design MPMS SQUID
susceptometer unda 1 Tmagnetic field. The measured susceptibility
was corrected for diamagnetism using Pascal constants and temperature
independent paramagnetism@0 x 1076 cgs unit).
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spin-only value of 0.75 chmol* K expected for two plane of the copper ions. The azido group connecting Cu
isolated copper(ll) ionsY= /,) assumingy = 2.00. As the and CuA through an end-on bridge, for example, the N3 atom
temperature is loweregy T decreases slowly up to ca. 60 of N3—N4—N5, belongs to the basal plane of Cu but
K then sharply to 0.14 cfmol™! K upon cooling to 3 K. occupies axial coordination position of square pyramidal
This is characteristic magnetic behavior of antiferromagnetic geometry of CuA. The situation is the same for another azide
coupling in the dimer. To estimate the magnitude of the group, viz. N3A-N4A—N5A in the dimeric molecular entity.
antiferromagnetic coupling, the magnetic susceptibility data Consequently, the interaction between the Cu and CuA
(300-3 K) were fitted to the modified BleaneyBowers magnetic orbitals is expected to be very weak leading to a
equation for two interacting copper(ll) ion§ & %,) with small exchange coupling parameter. This type of situation
the Hamiltonian in the forntl = —J §-S,. The susceptibility is also observed in an oxalato bridged copper(ll) dimer
equation for such a dimeric system can be written as foffows system earliet’ Besides, the CUAN3 distance [2.505(3)
A] is significantly higher than the cutoff distance (2.05 A)
2N 2 . N’ 3? for the interaction being ferromagnetftMost probably due
L=7kT [3 + expCJIkT] “(1—p) + kT P @) to these reasons the overall interaction is found to be
antiferromagnetic in nature in the complex.

whereN, g, f, andp parameters in the equation bear their  acknowledgment. The work was financially supported
usual meaning. _ . _ by the CSIR, New Delhi, by a grant (01(1674)/00/EMR-II)
The magnetic data were fitted in two steps. First, ¢he 5 S K. Financial support from the University Grants Com-

value was obtained from the high temperati& data, and  mjssjon in another project (F.12-9/2002-SR-1) is also grate-
then theym = f(T) values in the temperature range 3 fully acknowledged.

K were ﬂttf d Ie_admg 0 the_followmg paraTeterS.— 4 Supporting Information Available: Further details of structure
8',5(5) cnt’, g = 2.10(2),p = 9'912' andR _,2 x 107 determination, including tables of atomic coordinates, anisotropic
(disagreement factor). Though it is well established that end- jispjacement parameters, bond lengths, bond angles for the complex
on double azido bridged copper(ll) dimers are usually [CusL2(N3)2]. xmT product and their best fit data of [Glb(Ns)s]
ferromagnetic, our measurement indicates that the couplingat different temperatures (Table 1). This material is available free
between two copper(ll) ions in this complex is clearly to be of charge via the Internet at http://pubs.acs.org.
antiferromagnetic. This is really unusual for a dimer of this |co34347p

kind.
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