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One-dimensional Chain and Discrete Trinuclear Compounds Derived from Assembly Reaction
of [Mn(saltmen)(H,0)]ClO4 and K,[Hg(CN)4] {saltmen2- = N,N'-(1,1,2,2-
tetramethylethylene)bis(salicylideneiminato) dianion}
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The reaction of Mn(III) Schiff base complex
[Mn(saltmen)(H,0)]ClO4 and [Hg(CN)4]2- gave two distinct
compounds with respect to the formula ratio of Mn/Hg and
structures, one 1is a 1-D polymeric compound
[{Mn(saltmen)(H;0)} {Hg(CN)3}], and the other is a discrete
trinuclear compound [{Mn(saltmen)(H,0)},{Hg(CN)4}].
These compounds were synthesized by making vary the ratio of
mixing two building blocks.

Several synthetic strategies to obtain the multi-
dimensional coordination polymers have been developed,! in
which the method we used is the assembly reaction of a metal
complex exhibiting donor coordination ability and a metal
complex exhibiting acceptor coordination ability. We have
been engaged in metal-complex based magnetic materials by
this strategy, in which a series of hetero-metal assemblies has
been synthesized by the use of K3[Fe(CN)g] having donor
coordination ability and Mn(IIl) quadridentate Schiff base
complex having acceptor coordination ability at the apical sites
and the assembly reaction of these building blocks gave their
versatile extended-structures and magnetic properties.2

Tetracyanomercurate(II) is a tetrahedral type ligand-
complex while hexacyanoferrate(III) is a octahedral type and
mercurate(Il) is labile kinetically and reactive and the
elimination of cyanide ions occurs depending on the reaction
conditions. The reaction of Kjp[Hg(CN)4] and Mn(III)
quadridentate Schiff base complex [Mn(saltmen)(H,0)]ClOy4 in
methanol / water solution gave two complexes
[{Mn(saltmen)(H,0)} {Hg(CN)3}], 1 and
[{Mn(saltmen)(Hy0) },{Hg(CN)4}1-2MeOH 23 as the rhombic
black crystals suitable for X-ray crystallographic analysis.* The
formulation of these complexes depends on the molar ratio in
starting materials. The reaction in 1 : 1 [Mn(saltmen)(H,0)]+ /
[Hg(CN)4]2- molar ratio formed the neutral complex of
[{Mn(saltmen)(H20) } {Hg(CN)3}1, 1 by the elimination of one
of the four cyanide ions of [Hg(CN)4]%-, while the elimination
of cyanide ions did not occur at the reaction in 1 : 2 molar ratio
and at this reaction, formed complex 2. In any event, the
reaction formed a neutral complex.

An ORTEP drawing of the dinuclear unit for compound 1
with the atom numbering scheme is given in Figure 1. The Hg
atom is coordinated by carbon atoms of three different cyanide
ligands, terminal, bridging to Mn atom, and intrachain bridging.
Intrachain bridging cyanide ligand of the [Hg(CN)3]- moiety
bridges the Hg atom of the neighboring unit and as a result, the
Hg atom has a four-coordinate tetrahedral geometry and giving
an one-dimensional chain structure (-Hg-CN-), with bond
distances of Hg-C(23) = 2.17(1) A, Hg-N(5) = 2.51(1) A, and
C(23)-N(5) = 1.13(2) A and angles of Hg-C(23)-N(5) = 167(1)
°, C(23)-N(5)-Hg = 163(1)** and C(23)-Hg-N(5) = 83.4(5) °.
One cyanide ligand of the [Hg(CN)3]- moiety bridges the Mn

Figure 1. ORTEP drawing of a dinuclear unit for 1. The selected bond
distances (A) and angles (*) are as follows; Hg-C21 = 2.30(2), Hg-C22 =
2.23(2), Hg-C23 = 2.17(1), Hg-N5* = 2.51(1), Mn-N3 = 2.29(1), Mn-0O3 =
2.260(8), N3-C21 = 1.05(2), N4-C22 = 1.09(2), N5-C23 = 1.13(2), Hg-C21-
N3 = 168(1), Hg-C22-N4 = 175(1), Hg-C23-NS = 167(1), Hg-N5*-C23* =
163(1), Mn-N3-C21 = 140(1), O3-Mn-N3 = 170.0(4).

+C

Figure 2. Projection perpendicular to the b-axis for 1, showing an one-
dimensional chain structure consisted of the Hg atoms bridged by cyanide
ligands.

atom with bond distances of Hg-C(21) = 2.30(2) A, Mn-N(3) =
2.29(1) A, and C(21)-N(3) = 1.05(2) A and angles of Hg-C(21)-
N(3) = 168(1) ° and Mn-N(3)-C(21) = 140(1) °. The geometry
of the Mn atom is roughly octahedral, the basal plane being
occupied by N,O; donor atoms of the quadridentate Schiff base
saltmen?- ligand while the axial sites are occupied by the
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Figure 3. ORTEP drawing of a trinuclear structure for 2. The selected
bond distances (A) and angles (°) are as follows; Hg-C21 = 2.233(9), Hg-
C22 = 2.116(9), Mn-N3 = 2.295(7), Mn-03 = 2.369(6), N3-C21 = 1.109(9),
N4-C22 = 1.14(1), Hg-C21-N3 = 178.4(9), Hg-C22-N4 = 178.1(8), Mn-N3-
C21 = 173.4(8), 03-Mn-N3 = 170.4(2).

nitrogen atom of the cyanide ligand and the oxygen atom of the
water [Mn-O(3) = 2.260(8) A, N(3)-Mn-O(3) = 170.0(4) °].
The crystal structure projected perpendicular to the b -axis is
given in Figure 2, showing a "tree-type" one-dimensional chain
structure consisted of Hg atoms bridging by cyanide ligands.

An ORTEP drawing of the trinuclear molecule of
compound 2 with the atom numbering scheme is given in
Figure 3. Since the space group is C2/c and the unit cell
contains four trinuclear molecular units, the unsymmetrical unit
is one half of a trinuclear unit and the Hg atom must occupy the
special positions (0, y, -1/4). The Hg atom in the unit is
coordinated by carbon atoms of two different pairs of cyanide
ligands which are terminal and bridging to Mn atom and it has a
four-coordinate tetrahedral geometry. Two cyanide ligands of
the [Hg(CN)4]2- moiety bridge the Mn atom with bond
distances of Hg-C(21) = 2.233(9) A, Mn-N(3) = 2.295(7) A,
and C(21)-N(3) = 1.109(9) A and angles of Hg-C(21)-N(3) =
178.4(9) ° and Mn-N(3)-C(21) = 173.4(8) °. The geometry of
the Mn atom is roughly octahedral similarly to complex 1, the
basal plane being occupied by N,O; donor atoms of the
quadridentate Schiff base saltmen?- ligand while the axial sites
are occupied by the nitrogen atom of the cyanide ligand and the
oxygen atom of the water [Mn-O(3) = 2.369(6) A, N(3)-Mn-
0(3)=170.4(2) "1

These new complexes 1 and 2 can be synthesized by
treatment of mixing two building blocks and have different
dimensional structures, complex 1 being one-dimensional
polymeric structure and complex 2 being discrete trinuclear
structure. The formation of these complexes is highly
dependent on the reactivity of metal ion or metal complex as a
building block and the coordination behavior of Hg(II) cyanide
compound in this work is very similar to it of Cd(I) cyanide
compound.’
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