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in the Molecular Magnets

Mixed-valence manganese clusters, in particular, polynuclear
oxocarboxylate clusters of manganese, [Mn"XMnIH(IV)yOZ], display a
non-typical magnetic behavior - slow relaxation of magnetization at
low temperatures. This led to the creation of a specific family of
magnets, so-called single-molecule magnets. Single-molecule magnets
are of particular interest because of these are magnetic domains of
strict definite dimensions. Therefore, using multinuclear manganese
compounds shows great promise in design of heterospin complexes.
We synthesized a large group of such complexes based on
[Mng(O),Piv,o(Thf)4] core with 2-R-4,4,5,5-tetramethyl-4,5-dihydro-
1 H-imidazolyl-3-oxide-1-oxyl (NIT-R, R = H, Me, Et, p-Py, n-butyl-
pyrazole). Both  chain  polymer  [Mng(O),Pivo(Thf),(NIT-
MC)MH6(O)2P1Vlo(Thf)(CHzclz)(NlT-Me)] and [MH6(O)2PiV10(NIT-
Me),], possessing a diamondlike frame structure, and dumbbellike
[(EtOACc);Mng(O),Piv ((NIT-Me)Mng(O),Piv,o(EtOAc);] molecules
contain [Mng(O),Pivy¢] cluster fragments linked by NIT-Me bridging
molecules. Among the latter a new molecular magnet
[Mn6(0)2P1V10(Thf)z(NIT-Me)MH()(O)ZPlV10(Thf)(CH2C12)(NIT-Me)]
with T;=3.5 K has been found [1]. It was shown that the formation of
high dimensional crystal structure has the exacting requirements for
structure complementary of [Mng(O),Piv,o] and NIT-R, which can be
realized only for R = CH;.

[1] Ovcharenko V., Fursova E., Romanenko G., Ikorskii V., Inorg. Chem.,
2004, 43, 13332.
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Organometallic complexes are interesting building blocks in the
design and synthesis of functional solids. Derivatives of the conical
fragment Mo(H)(n3-C3H5)(C0)2 are useful precursors to build solids.

In this work, we describe the synthesis and characterization of
new Mo(Il) complexes with the 2,2’-dipyridylamine (dipa) ligand,
[MoBr(n’-C3Hs)(CO)y(dipa)] 1, [{MoBr(n’-C3Hs)(CO)y(dipa)},(4,4*-
bipy)](PFs), 2. and [Mo(CH;CN)(1*-C3Hs)(CO),(dipa)]OTf 3. The
crystal structures of all compounds were determined by single crystal
X-ray diffraction. The dipa ligand is always bonded to Mo(II) through
the heterocyclic nitrogen atoms. The presence of the NH group in the
dipa ligand may lead to intermolecular hydrogen bond interactions, as
shown in the figure for complex 1.
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Metal/ligand covalent bonds and hydrogen bonds are the two
major types of interactions that supramolecular chemists exploit to
engineer both finite and infinite networks, for possible use in
functional materials. The guanidiunium cation, [C(NH,);]", has
exerted powerful structure-determining effects on numerous
coordination and hydrogen-bonding networks. The 3 pairs of
hydrogen-bonds of the trigonal cation are positioned perfectly to
interact with a variety of oxyanions to act as a 3-connecting node, in
this case to create two new families of 3-dimensional hydrogen-
bonding networks of cubic symmetry. One family are of the
composition, XO4[C(NH;);][Me4N], where X=S, Cr and Mo, and have
the (10,3)-a net topology. The second family are of the composition
[B(OMe3)4]3[C(NH2]3]4+X'.solvate, where X:CI, PF6, NO3, BF4, Br,
and I, and crystallise with the borocite topology. Single crystal X-ray
studies have been conducted to characterise all compounds.
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Urea and its derivatives interact with various anions to generate
hydrogen-bonded host lattices that may incorporate water or other
uncharged hydrophilic molecules, forming crystalline inclusion
compounds with bulky hydrophobic organic cations as the guest
species.'! Some elusive anions such as dihydrogen borate,”)
allophanate,”! and 3-thioallophanate!® have been generated in sifu and
stabilized as a host component. This strategy has led to successful
isolation of the non-benzenoid aromatic D, and enediolate C,,
valence tautomers of rhodizonate C404> ) and croconate CsO5>.1%!

Our recent studies in the supramolecular assembly of hydrogen-
bonded infinte arrays based on preconceived cogwheel, rosette-tape,”
and rosette-layer structural motifs will also be presented.
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