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KITTIPONG CHAINOK : SYNTHESIS AND STRUCTURAL STUDIES
OF HYBRID ORGANIC-INORGANIC NANOCOMPOSITES. THESIS

ADVISOR : ASSOC. PROF. KENNETH J. HALLER, Ph.D. 407 PP.

COORDINATION POLYMERS/CRYSTAL ENGINEERING/HYBRID ORGANIC-

INORGANIC/MAGNETIC PROPERTIES/SUPRAMOLECULAR/VANADATES

This thesis focuses on the single crystal growth and solid state structural
studies of new hybrid organic-inorganic nanocomposites. The first part of this thesis
deals with a rational synthetic strategy using the principles of crystal engineering and
supramolecular chemistry for the construction of new hybrid coordination polymers
containing cyano, metallocyano and organocyano bridging groups, and correlations
between their structural and magnetic properties are described.

The use of tetracyanoferrate complexes of the type [Fe(L)(CN)4] as building
blocks, where L is a bidentate ligand, two new ferromagnetic compounds with either a
2-D corrugated sheet structure, [Fe(2,2"-bipy)(CN)sMn]-MeOH or a 1-D nanotube-
like structure, [Fe(2,2'-bipy)(CN)sMn(H,0);], three antiferromagnetic compounds
containing molecular square structures, [Fe(1,10-phen)(CN)4Cu(tn)(H,0),]-5H,0 and
[Fe(2,2'-bipy)(CN)4Cu(tn)]-H,O, and 1-D zigzag chains [Fe(2,2-bipy)(CN)4Ni(en);]
-solvent were synthesized. The linear [Ag(CN),] was used as a longer bridging ligand
to replace the CN groups of the [M(L)(CN)4] building block. Two new
supramolecular structures, [{Ag(CN),}.Mn(2,2"-bipy),]-2H,0 and [Ag(CN),Mn(2,2'-
bipy)2(H,0)][Ag(CN),] with display a weak antiferromagnetic behavior, and two new
coordination polymers 1-D ladder-chains [Ags(CN);{Cd(2,2'-bipy)}.][ClO4] and
triple interpenetrated 3-D [{Ag(CN),},Cd(2,2'-bipy)] were synthesized. Two new
antiferromagnetic compounds composed of 3-D cyanide-bridged homometallic

networks of [Ni(CN)4Ni(en)]-2H,O and [Ni(CN)4Ni(tn)]-H,O-MeOH were synthe-
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sized by using the square planar ligand complex [Ni(CN)4]*.

The 2-connecting organodinitrile ligands ACCN and AIBN were used as
bridging ligands for investigations of self-assembly processes in the construction of
novel Fe(Il) coordination polymer compounds: [Fe(AIBN);][InCls],, [Fe(AIBN)s]
[FeCls],, [Fe(ACCN)3][InCls],, and [Fe(ACCN)s][FeCls]o. The crystal structures
consisted of 3-D a-Po like nets. The AIBN compounds crystallize in a highly
symmetrical R3 phase, and are display an interesting incomplete ‘“half” spin-
crossover (SCO). The ACCN compounds crystallize in a lower symmetrical Pl phase,
and no SCO transitions are observed. In addition, novel supramolecular architectures
of Ag(I) coordination polymers formed with the multimodal ligands of bmtz, H,bmtz,
and bptz are also described.

The second aim of this thesis is to explore new metal oxide solid materials as
analogues of zeolites. Five new organically modified transition metal vanadate
compounds were hydro/solvothermally synthesized. The organic “templating” effect
is well illustrated by the 3-D solid [ImH][Mn3(OH),(V40;3)]. Isostructural
compounds of formula [M(Im)4V,0¢], where M is Mn, Co, Ni, and [Mn(Im);(DMSO)
V,0¢] have 2-D layer structure. Isostructural species [M(Im)4V,0s] are display an
interesting order-disorder crystallographic phase transition between the P4,/n at 295
K and /4/a (Mn and Co) or P2/n (Ni) space groups at 100 K. For compound
[Mn(Im);(DMSO)V,0¢], the replacement of one equatorial imidazole on Mn(II) with
a covalently coordinated DMSO results in a loss of symmetry from the parent P4,/n
structure in isostructural compounds, lowering the space group to P2,/n at 295 K, but

the topology of bimetallic oxide framework is otherwise similar.
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