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Five cubane-type complexes comprising similar [M,04]™ cores
M = Zn(II), Cd(II), Mn(II), Co(II) or Ni(II)) synthesised in a
facile route utilizing the gem-diol form of di-2-pyridyl ketone
have been characterised by X-ray structural analysis. Both Zn(II)
and Cd(II) complexes show room-temperature emission upon
photo-excitation at 300 nm.

Recently, considerable research effort has been focused on
studies of cubane-type polynuclear complexes due to their
relevance to multi-electron transfer centres in biological systems,’
and to their interesting magnetic and optical properties,” as well
as to their potential relevance to inorganic solids.* Although
cubane-type complexes of the tpye FesS; or Mn,O, and their
derivatives have been extensively investigated,”® reports on
complexes containing Zn, and Cd, cubane cores are
unprecedented. Only a few unstable cubane Zns and Cd,
organometallic compounds containing metal-carbon bonds have
been documented.® On the other hand, although di-2-pyridyl
ketone [(2-py).CO] and its hydrolyzed derivative [(2-py).C(OH),,
designated as H,L] are good chelating ligands, and a few
polynuclear complexes of (2-py),C(O)OH) ~ (HL") obtained
from metal carboxylates and (2-py).CO have been isolated and
structurally characterized,” no systematic reaction has yet been
shown before our work. The metal carboxylates are only limited
to Cu(0,CMe), and Co(0.CMe),.® We present herewith a facile
synthetic route to a family of discrete cubane-type Zn(I), Cd(II),
Ni(II), Mn(IT) and Co(II) complexes self-assembled by the anion
of H,L as a ligand, namely, [M4(HL)s(0.CMe),,(H,0),](Cl104)s-
w¥HLO (I M=2Z0" m=n=2;2: M=Cd*,m=3,n=1;3: M=
Mn?, m=3,n=1;4M=Co™, m=3,n=1;and 5: M=Ni*', m
= 3, n = 0). Among these compounds, to our knowledge, the
Zn(II) and Cd(IT) complexes are the first examples of the cubane
Zn(II) or Cd(1I) complexes.

Complexes 1-5 were prepared by self-assembly of (2-py).CO
and M(O,CMe), in the MeCN-H,O solvent with molar ratio of
1:2 at room temperature. The resulting solution were allowed to
stand in air at room temperature for two weeks, yielding
polyhedral crystals [ca. 85% yield based on (2-py).CO ligand].
The elemental analysis confirmed their formula.’

X-Ray crystallography'® has established that the crystal of 1 is
made up of cubane-type [Zns(HL)4] species, perchlorate anions
and lattice water molecules. As illustrated in Figure 1, each
cubane core is constructed by four zinc atoms and four oxygen
atoms from the HL" ligands each at alternating corners, where
each zinc atom is coordinated in a distorted octahedral geometry
by two nitrogen atoms each from a (2-py).CO ligand and four
oxygen atoms. Except three oxygen atoms each from a HL™
ligand, being acting in the 13-O mode, the fourth oxygen atom is
from a monodentate acetate group for the Zn(1) and Zn(2) atoms,
and is from an aqua ligand for the Zn(3) and Zn(4) atoms.

Figure 1. Structure of the cubane core in 1. Selected distances
(A): Zn(1)-0 2.022(5)-2.264(5), Zn(1)-N 2.100(6)-2.117(6),
Zn(2)-0 2.040(5)-2.220(4), Zn(2)-N 2.096(6)-2.116(6), Zn(3)-0O
2.074(4)-2.224(5}, Zn(3)-N  2.088(6)-2.125(6), Zn(4)-O
2.072(4)-2.216(5), Zn(4)-N 2.081(6)-2.133(6).

Another oxygen atom of each HL." ligand remains protonated and
unbound to metal ions. Hence the resulting monoanion acts as a
nh:17%: ' 15 ligation mode, which has recently been reported in a
double cubane complex,” but different from those found in most
metal-HL™ complexes.’

The zinc atoms in 1 are in a slightly distorted octahedral
coordination geometry. In contrast, both zinc and oxygen atoms
possess highly distorted tetrahedral geometry, and the external
angles are accordingly higher than those within the cube in
common organometallic [RZn(OR')]s cubanes.®

The structures of 2, 3 and 4 are similar to 1, which also
contains a cubane [M;O4] core, perchlorate anions and lattice
water molecules. In 2, a minor difference lies in the seven-
coordination geometry of the Cd(4) atom, which is bidentately
chelated by an acetate group.

The structure of S also contains similar cubane-type [Ni;(HL),]
species, perchlorate anions and lattice water molecules, but the
cubane core is different from those in 1-4 and other nickel(IT)
cubane-type complexes.” As shown in Figure 2, the Ni(1) and
Ni(2) atoms are connected by a 1,-O,CMe bridge, and further
ligated by a nitrogen atom from a HL™ ligand, three oxygen atoms
from different HL.™ ligands and a monodentate acetate ion; while

. the Ni(3) and Ni(4) atoms are coordinated by three nitrigen atoms

and three oxygen atoms from different HL™ ligands.
Both 1 and 2 show room-temperature emission upon photo-
excitation at 300 nm. They can emit a moderate intense photo-
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Figure 2. Structure of the cubane core in 5. Selected distances

A):

Ni(1)--Ni(2) 2.9440(13), Ni(1)-O, 2.003(5)-2.165(4),

Ni(1)-N(7) 2.056(6), Ni(2)-O 2.001(5)-2.158(4), Ni(2)-N(6)
2.068(5), Ni(3)-O 2.016(4-2.094(4), Ni(3)-N 2.030(5)-2.073(5),
Ni(4)-O 2.011(4)-2.103(4), Ni(4)-N 2.012(6)-2.059(5).

luminescence with maximum at ca. 335 nm in MeCN solution.
This high energy emission may be comparable to that of a very
recently reported zinc(Il) complex."" Further study on their other
physical properties are in progress.
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