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A novel homobifunctional cross-linker based on a bis-sultone benzenic scaffold was synthesised. The
potential utility of this bioconjugation reagent was demonstrated through the preparation of an original
prosthetic group suitable for the [18F]-labelling of peptides. The labelling strategy is based on the
nucleophilic fluorination via the ring-opening of a first sultone moiety followed by the nucleophilic ringopening of the second remanent sultone by a reactive amine of the biopolymer. Beyond the one-step
radiolabelling of the peptide, the second main advantage of this strategy is the release of free sulfonic acid
moieties making the separation of the targeted [18F]-tagged sulfonated compound from its non-sulfonated
precursor easier and thus faster. This first report of the successful use of bis-sultone moiety as a versatile
bioconjugatable group was demonstrated through a comprehensive reactivity study involving various
nucleophiles, especially those commonly found in biopolymers. An illustrative example, highlighting the
potential of this unusual and promising “double click” conjugation approach, was devoted to the
radiolabelling of a biological relevant peptide.
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In the context of positron emission tomography (PET)
imaging, it is generally accepted that fluorine-18 (18F) is one
of the widely used radioisotopes because it possesses unique
physical and nuclear characteristics (i.e., ease of formation,
half-life of 109.7 min, high resolution, and relative minor
radiation dose to patients) suitable for challenging biomedical
diagnostic applications frequently involving peptide-based
probes. 1, 2, 3 Two main conjugation strategies are theoritically
possible for the radiolabelling of complex and fragile
biomolecules/biopolymers (e.g., peptides or proteins) with
18
F. The first one is based on the direct no-carrier-added [18F]labelling.
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Indeed, despite of the publication of a review claiming that
the direct nucleophilic fluorination of biopolymers is
impossible due to the presence of numerous H-acidic
functions in such biomacromolecules,4 there have been
recently several attempts to implement this strategy to
peptides.5 Thus, some studies have shown that the direct [ 18F]labelling of peptides is feasible but required the prior
incorporation of a suitable precursor within the peptidyl
scaffold, which must be highly reactive toward fluoride-18
anion through a S N2 or S NAr reaction, especially to avoid
side-reactions leading to the decomposition of biopolymer.
The second one, which is the most commonly used, because
of the limitations and drawbacks of the direct labelling
approach (vide supra), is based on the use of pre-designed
prosthetic groups. Thus, a large number of prosthetic groups
allowing the mild and site-specific introduction of 18F into
bioactive molecules have been developed. 4 However, only a
few of them have emerged as universal [ 18F]-labelling
reagents because specifications required for PET imaging
applications are numerous and highly restrictive: 1) a limited
number of reaction steps for its [ 18F]-labelling and its
subsequent introduction onto the biomolecule/biopolymer, 2)
short overall reaction time, 3) high [18F]-labelling yield, 4)
high efficiency of the subsequent conjugation to the targeted
biomolecule/biopolymer, 5) good chemoselectivity of the
conjugation step, 6) ease of purification of the intermediates
and final products from the precursors, and 7) no or limited
influence of the introduced prosthetic group on ligand
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