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ABSTRACT

The content of the present MSc Thesis concernsyththesis and characterization of
Coordination Polymers (CPs). CPs attract the intense interest of inorganic chemists
mainly due to their aesthetically pleasing structures and exciting properties (optical,
magnetic, catalytic, gas and liquid adsorptict,)e Our goal was to prepare Hg(ll)
CPs using benzotriazole (btaH) and its derivatives as ligands. A specific goal of our
work was the preparation of heterometallic Co(ll)/Hg(ll) CPs. The isolation of

heterometallic CPs presents a synthetic challenge.

3
5 g —N

\\NZ 6 9 /
1 / 7 |
N
H

btaH Mebta

Reactions of HgX(X= CI, Br, I, SCN) and dmethylbenzotriazole (Mebta) led to
complexes {{ HgX(Mebtd]}n» (X=Cl, 1 ; X=Br, 2), [Hg.l4(Mebtg,] (3) and
{[Hg(SCN)4(Mebtas]} » (4). Compoundsl and2 are 1D CPs. Each Mgatom is
bridged to each of its two neighboring metal centers throughepwmoalogenido
groups. A monodentate Mebta ligand completes-diverdination at each Hgatom.

The donor atom of Mebta is the nitrogen atom located at the position 3 of the azole
ring. The coordination geometries of the metal ions are very distorted anbleca
described either as distorted trigonal bipyramidal or as distorted square pyramidal.
The dinuclear molecules & consist of the rhombi§Hga(e2-1)2}* unit, a terminal
iodide and a monodentate Mebta ligand (coordinating through N3) completing a very
distorted tetrahedral geometry at the metal centers. Compéuisdan 1D CP.
Neighboring HY atoms are bridged by twe,-SN thiocyanato ligands. The
coordination geometries of the metal centers alternate between octahedral (with
coordination of two Mebtanolecules) and tetrahedral (with coordination of one

Mebta molecule).

15



The reactions of HgBrand Hg} with btaH in DMF and DMF/MgCO, respectively,

gave the pentanuclear Coordination Clusters (CC$HgsBrs(btas] (5) and
[Hosta(bta)e] Hot, (6). The molealar structures of the complexes consist of a
tetrahedral arrangement of four metal ions centered on the fifth. Edebddtaves as
and:d":d"es ligand ; the six central nitrogen atoms are coordinated to the centtal Hg
atom. A terminal halogenido ligand completes a distorted tetrahedral stereochemistry
at the peripheral metal ions. The coordination sphere of the central/infleatdtiyis

of the {Hg"?¢} type and its geometry is octahedral. Compegontains an extra

linear lattice Hgd molecule.

Exploiting the hard acid character of 'Cthe soft acid character of Fgnd the fact

that the SCNE ion has both a hard base si
atom) [the hard and soft acid and base characters are defined according to the HSAB
model], we were able to isolate the '®dg"' heterometallic CPs
{[HgCASCN4(Mebtazl}n  (7), {[ CoHISCN):Ll(Mebtdz(H:0)2]}n (8) and

{[ CoHgSCN)-Bry(Mebtg,(DMF),]}, (9) from reaction mixtures containing &o

Hg', SCNE and MeT7histadD CPCEachdssurrdunded by four Hg

atoms and each Mgs surrounded by four Caatoms in square planar and tetrahedral
arrangement s, respectively. Adams S NE i ons
atom is coordinated to ¢@nd the S atom is coordinated to"HFhe Mebta ligands

adopt their usual mowientate N3 coordination mode and are exclusively bonded to

Cd'. Thus, the coordination spheres of the metal ions{&tg'Ss;} (distorted

tetrahedral) andCo'?¢} (octahedral). Complexe8 and 9 are 1D zigzag CPs

consisting of alternating Caand Hd centers. Each Hgatom is coordinated by two

terminal halogenido groug€IEin 8 andBrEin 9) and two S atoms from thd:d:e,

SCNE | igands in a t tatomastceodinatet byfws seimina n . Eac
solvate molecule$H-O in 8 and DMF in 9), two N atoms from thef{':d%e, S CNE

ligands and two monodentate Mebta ligands in an octahedral fashion. Thus,'the Co

andHdat oms are singly bridged through a SCNE

The above described structures have been determined by -cipsial Xray
crystallography. All the complexes were characterized by microanalyses (C, H, N)
and IR spectroscopy, while selected compounds were studied by Raman spectroscopy
in the solid state anf NMR spectroscopy ingDMSO. The vibrational spectra (IR,

Raman) have been discussed in terms of the coordination modes of the organic and

16



inorganic ligands. The study of tHg NMR spectra reveals that the sefithte
structures of, 2, 3 and4 are not retained in DMSO.

We beleve that the results included in the present MSc Thesis are a significant
contribution in the areas of Hg(ll) and mixetd(I1)/Co(ll) CPs, in the chemistry of
Hg(ll) CCs and in the coordination chemistry of benzotriabaleed ligands.
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2HgCh + 2H,0 + SO, — > Hg,Cl, + 2HCI + H,SO, (12)
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