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In recent years considerable interest has been shown in the
design and synthesis of polynuclear self-assemblies from transition

metal ions and organic ligands!' Of particular interest in the

metal-ion-directed self-assemblies is the generation of huge
polynuclear clusters that may not only provide an approach toward
the generation of supramolecular metals with interesting metallic
properties but also have bioinorganic significance as metallo-
enzyme mimics. Although several examples of discrete metal
complexes are known in the biological woAdhere are hardly

any reports of extended polynuclear self-assemblies created by

metal ions®

Among the factors that induce the self-assembly processes,

design of the ligand plays a crucial role in deciding between

discrete vs extended structures of the metal complexes. One of
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(b)

the popular strategies to fabricate extended coordination networks

is to not allow the ligand to utilize all its coordination sites in
binding to the same metal centeFhis can be achieved by using
appropriate spacers in the ligand building blocks. Using this

approach a large variety of extended polynuclear self-assemblies.

have been created from organic ligands and transition metatfons.
An attractive concept would be to use a combination of
coordinative and hydrogen bonding interactions to engineer

Figure 1. (a) Crystal structure of the repeating block of Cu(ll) complex

2. Three of the four equatorial positions on the Cu(ll) center are occupied
by the ligand1 while the fourth one is occupied by an,® (W1)
molecule. The axial positions are occupied by the coordinated perchlorate
ions (R and B). The distances between Cu(ll) and its coordinated ligands
are Cu--N1p (1.940), Cu---O(00) (2.055), Cu---O(00s) (2.065),
Cu---W1 (1.886), Cu---0O3(Cl®) (2.460), and Cu---07(ClQ)
(2.380). (b) A chemical representation of the Cu(ll) module.

polynuclear assemblies that may have direct relevance to develop-

ing bioactive materials and may be more useful as chemical
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to generate such structures.

In this paper, we provide the first example of such a concept
and report on the use of pyridine-linked retrobispeptide as an
efficient ligand for the creation of hydrogen-bonded polynuclear
sheets of Cu(ll) ions. The choice of a pyridine spacer was based
on the consideration that, apart from providing an additional
coordination site, this unit is known to have an affinity for wéter.

The tridentate bispeptide ligantl was readily prepared by
the reaction ofo-aminoisobutyric acid methyl ester with 2,6-
pyridine dicarbonyldichloride in dry dichloromethane in the
presence of triethylamine. The ligatavas treated with equimolar
amounts of cupric perchlorate in acetonitrile to give the coordina-
tion complex2 as pale blue crystafs.
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Figure 2. (a) Polynuclear string assembly formed by stitching of Figure 3. (a) A chemical representation of the polynuclear sheet assembly
mononuclear modules by water gfnolecules. The string shows three  Of copper complex 2 formed by connecting strings through
modules linked by W - -O6 (R) (O- - -O = 2.96 A) hydrogen bonds. ~ N-H---O=C (N---O = 2.92 A) hydrogen bonds. W- -P, hydrogen

(b) Another view of the string assembly in a schematic picture. The bonds are not shown. (b) A schematic view showing the 3-D assembly
mononuclear modules are stitched as pendants on the hydrogen-bonde@f the polynuclear sheets. The horizontal dashed lines represent all

backbone of (W - -Wa- - -Py), repeats. The hydrogen bond betweep W NH---O=C hydrogen bonds. The skewed dashed lines represent
and R is not shown. W= W, = H,0; P, = P, = CIO,". hydrogen bonds between water molecules and perchlorate oxygens.

] ) o ] A noteworthy feature of the string assembly is the presence of
complex in which the Cif ion is octahedrally coordinated. Three  ynutilized NH and CO groups on the modules which further
coordination sites are provided by the ligand and the remaining connect the strings into a hydrogen-bonded polynuclear sheet via
three by two coordinating perchlorate ions,(P;) and one water  jntermolecular NH- - -@=C (N- - -O = 2.92 A) hydrogen bonds
molecule (W) in the complex. The crystal structure further (Figure 3a-b). The sheet is corrugated because Nis---O1ls

showed that the mononuclear blocks are linked by wate) (W  hydrogen bonds are formed to a parallel string that overlaps the
molecules, which act as hydrogen-bonding bridges, into an infinite pottom string.

polynuclear string with an internuclear €Cu distance of 8.48 In summary, we have shown that appropriately designed peptide
A. Figure 2 shows three complexes in a string assembly linked |igands can lead to hydrogen-bonded 2-D or 3-D coordination
by Wa- - -06 (R) hydrogen bonds (O- - -G= 2.96 A). polymers that may have interesting solid-state properties. A novel

(8) Selected data for copper complex The copper complex (mp 196 feature of the Cu(ll) assembly descrlb(_ed he(e is the participation
200°C, dec; IR(KBr) 3438, 3206, 3091, 3016, 2958, 1749, 1739, 1632, 1623, Of water molecules as hydrogen-bonding bridges connecting the
1599, 1548, 1468, 628 cth) showed a pseudoaxial symmetry in an electron mononuclear modules into a polynuclear string. The complemen-

paramagnetic resonance EPR spectrum (solid, room tefh#,29332; ¢ = i ; ;

5.093 A = 105 G). The observation of axial signal is noteworthy in view of &Y hydrogen bonding of NH and CO groups of the peptide ligand
the orthorhombic distortion of the CuNOcoordination sphere (X-ray then connect the strings into a hydrogen-bonded polynuclear sheet.
structure). A careful examination of the spectrum reveals that a rhombic Functional properties of the present complex are under study.
component is superimposed on an axial component. Similar results were

obtained in CHCN and MeOH solvents with°gvalues of 2.158 and 2.170,
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