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as cofactor. As model compounds, Ni%*
complexes of thioether-functionalized
macrocycles 8-10 were studied [4]. Under
reductive conditions, the Ni?* species are
rapidly reduced to the Ni* complexes, as
confirmed by EPR and VIS-spectroscopy.
In the cases of the ortho-derivative 8 and
of the aliphatic thioether 10, small amounts
(ca. 5%) of methane were detected as
reaction products, whereas the correspond-
ing para-derivative 9 and the methoxy
compounds 11 did not produce any meth-
ane under similar conditions.

3. Applications in Nuclear Medicine

The side chain of a functionalized
macrocycle can be used to attach its com-
plex with a radioactive metal to a mono-
clonal antibody specific for receptors ex-
pressed by tumor cells. Such conjugate
antibodies labelled with y- or S-emitters
can be used for diagnostic and therapeutic
purposes, respectively. Studies with ! 'In3+
(y-emitter) and 0Y3* (B-emitter) have
shown thatin aseries of bifunctional tetra-
azamacrocycles of type 12, the best com-
pound is a derivative of the 12-membered
ring which is able to form complexes
which are stable enough for a physiologi-
cal application.

A simple mono-functionalized macro-
cycle attached to monoclonal antibodies
has been shown to be an ideal chelating
group for #67Cu2+ [6]. The stability of the
complex is high enough that no transche-
lation takes place in the blood; the ligand
can be easily attached to monoclonal anti-
bodies specific for tumors by synthetic
methods typical for peptide-bond forma-
tion.

4. Conclusions

The field of functionalized macrocy-
cles has many challenging points. It offers
the possibility of synthesizing specific li-
gands, itisinteresting because of the struc-
tures of the metal complexes, allows one
to correlate structure and reactivity in
model compounds for metalloproteins,
and, finally, has practical applications in
the field of medicine [7].
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