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An Unusual Isotactic Coordination Polymer Chain Assembled by Mn(II) and O-phthalate:
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The complex [Mn(u-phth)(phen)(H0);] +H,O (phth = o-
phthalato; phen = 1,10-phenanthroline), in which an unusual
isotactic coordination polymer chain is assembled by Mn(II) and
o-phthalate dianion, an amphiphilic channel which has
hydrophilic inside and hydrophobic outside is formed via
hydrogen bonds, has been isolated and structurally characterized.

The structure and properties of polymanganese complexes are
currently of great interest, as they provide both molecular
magnetism on account of its promising application to diverse
areas of technology such as magnetic recording and magnetic
optics' and model complexes for the study of the photosynthetic
oxygen-evolving complexes (OEC).2 The polynuclear structures
in these complexes are key features to their special physical and
chemical properties. Phthalate, terephthalate and isophthalate
dianions, due to their versatile bonding mode with metal jons
and the fact that the carboxylate groups are noncoplanar with
themselves and with the benzene rings, have been widely used in
synthesis of mimic polynuclear complexes,’ supporting long-
distance ferromagnetic exchange interactions” and construction
of multi-dimensional supramolecular architectures.'™ Here, we
present a new polymanganese complex (1) possessing an
unusual one dimensional supramolecular chain [Mn(p-
phth)(phen)(H;0);]*H,O (phth = o-phthalato; phen = 1,10-
phenanthroline). In the chain structure of complex 1, all
hydrophobic aromatic rings are located at one side of the chain
to form a isotactic coordination polymer structure.
Supramolecular recognition through hydrogen interactions
between two chains induces to form an amphiphilic channel
which has hydrophilic inside and hydrophobic outside. It
represents a novel structural model of polymanganese
complexes.

An aqueous-alcohol (1:1) solution (20 ml) containing 1,10-
phenanthroline (198 mg, 1 mmol), o-phthalic acid (166 mg, 1
mmol) and MnSO4+H,;0 (170 mg, 1 mmol) was kept at room
temperature. After a few days, pale-orange single crystals of 1
were precipitated. The postulated composition was confirmed by
IR and elemental analysis,’ and the crystal structure was
determined by the single crystal X-ray diffraction method.” The
most salient feature of the IR spectrum of the compound was
existence of several strong bands in the 1700-1200 cm region,
attributed to the va(COy) (1665, 1560 cm™), v(COy) (1457,
1382 cm™) stretching vibrations of different carboxylate groups.

The crystal structure of 1 is shown in Figure 1. This structure
possesses an unsymmetric supramolecular chain. Mn(Il) centers
bridge by the carboxylate group of o-phthalate and saturate by
phenanthroline and waters. The chain structure can be
characterized by the following interesting features. Each o-
phthalate dianion acts as bidentate ligand through one

Figure 1. ORTEP diagram of 1 with labeling scheme. Selected
bond length (&) and angles (°): Mnl-02 2.139(2), Mnl-Ol
2.168(2), Mn1-03 2.182(2), Mn1-04 2.220(2), Mn1-N1 2.274(2),
Mnl-N2 2.288(2),02-Mn1-O1 103.68(9), 02-Mn-03 96.55(7),
0O1-Mnl1-03 92.26(7), 02-Mnl-04 87.38(7), 01-Mnl-0O4
82.97(7), O3-Mnl-04 174.41(6), O2-Mnl-N1 164.57(9), O1-
Mn1-N1 90.61, O3-Mn1-N1 88.55(7), O4-Mn1-N1 88.67(7), O2-
Mnl1-N2 92.17(8), O1-Mn1-N2 161.39(8), O3-Mn1-N2 95.60(7),
04-Mn1-N2 88.20(7), N1-Mn1-N2 72.80(8).

carboxylate group to bridge two Mn(ll) atoms in this chain
structure, another one carboxylate group bound to two
coordinated HO molecules via hydrogen bonds. This is a new
and unusual coordination model of o-phthalate ligand. All
hydrophobic aromatic rings of o-phthalate and phenanthroline
are located at one side of the chain to form an unsymmetric
chain structure. It gives this chain an amphiphilic character
which has hydrophilic one side and hydrophobic opposite side.
The bond lengths of Mn(Il) to two carboxylate oxygen atoms
(2.182, 2.220 A ) are apparently longer than that in reported
similar structures (2.075--2.145 A )3*®410 [t may due to the
new coordination model of o-phthalate in chain structure.
Locally, Mn is in a stretched octahedron with two long Mn-O

Figure 2. Hydrogen interactions between two molecule chains
(a) and the cross section of this molecule tube (b). Length of
hydrogen bonds (3): O1--04 2.906, Ol-—O5a 2.703,
02---05b 2.677, 02---06 2.725, a: 1-x, -y, 2-z; b: 1+x, y, z.
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(phth) bonds (2.182, 2.220 A ) and two short Mn-O (H,O) bonds
(2.139, 2.168 A) and two Mn-N (phen) bonds (2.274,2.288 A ).
It is very interesting that every two supramolecular chains
recognize each other through hydrogen interactions to form one
dimensional microtubular structure, see Figure 2. The
dimensions of the tubular cavity is 6.78 x 5.14 A. The
hydrophilic sides of two chains stagger joint via hydrogen
bonds. It assembles an amphiphilic channel which has
hydrophilic inside and hydrophobic outside, Figure 2 (b). And,
maybe it is the multiply strong hydrogen bonds which enforced
by polar solvent that induce to form the unusual unsymmetric
coordination polymer chain. Although the strength of hydrogen
bond is much weaker than that of coordination bond, complex 1
shows us a good example of multiply bonds co-constructing
supramolecular architecture. It tells us that molecule recognition
is not only "between small molecules or small guest and
supramolecular host, but also between supramolecular
structures, that induces high-class supramolecular recognition
and construction of more complex assemblies. Furthermore,
molecule tubes in 1 assemble back-to-back (hydrophobic side to
hydrophobic side) via m-packing interactions (face-to-face

Figure 3. Packing of molecule tubes in 1.

distance: 3.45 A) to form a two dimensional wavy sheet, Figure
3. Here, it is seen that supramolecule structure of 1 is self-
assembled in three classes. Firstly, chain structure is assembled
by coordination bonds; second, molecule tube is assembled
between supramolecular chains through hydrogen interactions;
Third, two dimensional sheet is packed via m interactions
between aromatic rings. It shows us that weak interactions can
play a very important part in constructing secondary or third-
class structures in supramolecules, in fact, that is a general rule
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in nature. Does complex 1 possesses some new magnetic and
molecule recognition properties based on its new structural
model? Further work are in progress.
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