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A new 3D scaffold-like compound [Mn(4.4"-bipy)(N,),],
has been synthesized and its structure determined by single-
crystal X-ray analysis. The molecular structure consists of a
three-dimensional network in which Mn® are linked by EE
bridged azido ligands and 4.4’-bipy ligands. Magnetic
measurement indicates that the overall magnetic behavior is
weakly antiferromagnetic.

The development of rational synthetic routes to novel high-
dimensional coordination compounds continues to be a
challenge for inorganic chemists.' 4.4’-bipyridine (4.4’-bipy) is
a well-known rigid bridging ligand for propagating coordination
polymers.” Undoubtedly azido ion is also a suitable candidate for
the design of the architecture of high-dimensional coordination
compounds. In fact, several "end-to-end” (EE) or/and ‘end-on’
(EO) p-azido bridged and 4.4°-bipy bridged nD (n=1-3)
complexes have been reported.’

In the view of remarkable ability of hoth azido and 4.4'-
bipy bridging units to generate high-dimensional coordination
compounds and to mediate interaction between paramagnetic
metal ions, we tried to prepare a compound with these two types
of bridges. Herein we report a new three-dimensional (3D)
compounds [Mn(4.4’-bipy)(N;),], with a scaffold-likc structure.
To our knowledge, the titled compound is the first example of
scaffold-type complex with both azido and 4,4’-bipy bridges.

The titled compound obtained by the following method: A
solution of 4,4"-bipyridine (38.44 mg, 0.2 mmol) in methanol
(10 ml) was added dropwise to a stirred aqueous solution (10 ml)
of Mn(OAc), (49 mg, 0.2 mmol); then NaN; (26 mg 0.4 mmol)
dissolved in water (10 ml) was added slowly. The clear yellow
solution was left to stand undisturbed at room temperature.
Three days later, X-ray qualified light yellow single crystals
were obtained, which were filtered, washed with water,
methanol, ether, and dried in vacuum. yield: 78%.%*

The X-ray structure analysis shows that the molecular
structure consists of a three-dimensional network in which Mn**
are linked by EE bridged azido ligands and 4,4’-bipy ligands.
The Mn coordination environment can be considered as a
distorted octahedral. Mn(Il) is coordinated with two nitrogen
atoms from two bridging 4.4 -bipy groups [Mn(1)-N(11) =
2.269(19) A. Mn(1)-N(21) = 2.303(19) A] and four bridging N,
groups [Mn(1)-N(1) = Mn(1)-N(1g) =2.221(11) &. Mn(1)-N(3p)
= Mn(1)-N(3t) = 2.192(11) A] as shown in Fig. 1. The other four
nitrogen atoms [rom the four bridging azido ligands are
connected with four adjacent Mn(II) ions in other planes,
respectively. The other two nitrogen atoms in two 4.4’-bipy
ligands are coordinated to two adjacent manganese(Il) ions also
in different planes. In this way, a scaffold-like network is
generated in the unit cell. as shown in Figure 2. Mn(lI) ions are

in the knots of the network. The bridged azides are almost linear
( the N\-N,-N; angle is 177.3(6) "), and for the azido bridges the
Mn(1)-N1-N2 angle is 128.5(6)" and N3-N2-Mn(la) angle is
152.9(6) ", in a good agreement with the results usually obtained
for this kind of bridging mode.™ N(1). N(3p), N(1g), N(3t) from
four azido bridges form a plane. and Mn(1) is in the center of the
plane ( Plane MnN, ). The two pyridine rings of two 4.4°-
bipyridine bridging to Mn(1) are both almost perpendicular to
the plane MnN,. The dihedral angle are 89.52" and 90.10°
respectively. The N(11)-Mn(1)-N(21) angle is 180.0(16)". The
two pyridine rings of a 4.4’-bipyridine are not in a plane. Their
dihedral angle is 32.18". In this way the distorted 4.4°-
bipyridine ligand can bridge Mn(Il) ions in different planes to
form a three-dimensional network. The metal-metal separation
across the bridging 4,4’-bipy is 11.648 & for Mn(1)--- Mn(le),
and that across azido bridge is 5.946 A for Mn(1):** Mn(la).
They are in a good agreement with the results of normal azido
and 4.4°-bipy bridging groups.”'® This three dimensional
scaffold-like network is unique.

Figure 1. The ORTEP drawing of [Mn(4.4 -bipy)(Ni)2],.
Selected interatomic bond distances (A) and angles (°): Mn(1)-
N(1)  2.221(11).  Mn(1)-N(11) 2.268(19). Mn(1)}-N(21)
2.303(19), Mn(1)-N(1g) 2.221(11), Mn(1)-N(1p) 2.191(11),
Mn(1)-N3t) 2.191(11), N(3)-Mn(1) 2.191(11), N(1)-Mn(1)—
N(11) 89.8(8). N(1)-Mn(1)-N(21) 90.2(8), N(11)-Mn(1)-N(21)
180.0(16), N(1)-Mn(1)-N(1g) 179.7(3). N(11)-Mn(1)-N(1g)

89.8(8), N(21)»-Mn(1)-N(1g) 90.2(8)., N(1)-Mn(1)-N(3p)
88.2(5). N(11)-Mn(1)-N(3p) 90.9(8). N(21)-Mn(1)-N(3p)
89.1(8), N(IA)-Mn(1)-N(3p) 91.8(2). N(I)-Mn(])-N(31)
O1.8(2), N(I1) Mo(l)y NGO 90.9(8), N1 Mn(l) N(3t)
89.1(8), N(lg)-Mn(1)-N(3t) 88.1(8), N(3p)-Mu(l)-N(31)
178.2(8).

The magnetic behavior of the compound is represented in
Figure 3. in the forms of ¥, T vs T. The observed %, T value is
4.27 em® K mol” at 295.8 K, which is slightly lower than the
spin-only value of 4.34 ¢cm’® K mol" for Mn(II) (S = 5/2) and 2ot
= 2. A gradual decrease in y, T is observed as the temperature is
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Figure 2. The view of the crystal cell of the compound.

decreased(y, T = 0.146 cm® K mol’ at 4 K), indicating the
presence of an antiferromagnetic interaction within the
molecule.

Magneto-structural data of complex and two different 4,4°-
bipy and N; bridges allow us to foresee three kinds of magnetic
exchange coupling within 3D network. Because no a suitable
theoretical model is available in the literature'" for such a
complex system, detailed magnetic analyses were not done for
the present compound, but Figure 3 clearly indicates that the
overall magnetic behavior is weakly antiferromagnetic. Further
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Figure 3. Plots of the products y,T vs temperature for [Mn(4.4’-
bIPY)( N.\).‘.'n-
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studies on magnetic properties and similar systems are going on
in our laboratory.
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