Bispidine : a privileged scaffold for metal-based imaging agents ?
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Recent achievements in the synthesis and coordination chemistry of bispidines
(bispidine = 3,7-diazabicyclo[3.3.1]nonane) have paved the way to a new field of application
of bispidine coordination complexes : medical imaging.

Examples of practical applications to magnetic resonance imaging (MRI) and positron
emission tomography (PET) will be presented. For each of these two techniques, a metal ion
(Gd, Mn for MRI or a radioisotope for PET) plays the main role of "reporter" and induces the
signal. Nevertheless, in both cases, the ions must be chelated and form complexes resistant to
in vivo dissociation. In addition, the formation kinetic of the complex should be fast enough to
allow for a complete complexation in highly dilute conditions (pM to nM concentrations), at
room temperature and at pHs close to physiological pH. These two criteria may seem
contradictory and only a handful of complexes can meet them simultaneously.

Thanks to their rigid and pre-organized skeleton, it appears that bispidine ligand could
perfectly match to the specifications required for molecular imaging probes. Examples with
Cu(11),[!"Mn(I1)?! and Ga(III)!*) complexes will be discussed.

Subsituents:

Complexation kinetic/radiochemical yields
Thermodynamic stability

Selectivity

Imaging modality :
MRI (S = 5/2): nat-Mn?*
PET (B*):64-Cu?*, 68-Ga3*, 52-Mn?*

Rigid bispidine skeleton :
kinetic inertness
H,N
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