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A novel sulfonated prosthetic group for [18F]radiolabelling and imparting water solubility of
biomolecules and cyanine ﬂuorophores†‡
Thomas Priem,a,b Cédric Bouteiller,*a Davide Camporese,a Xavier Brune,b
Julie Hardouin,c Anthony Romieu*b,d,e and Pierre-Yves Renard*b,d,e
Synthesis and some applications of a novel [18F]-ﬂuorinated prosthetic group based on the promising
sultone radiochemistry and suitable for the labelling of amine-containing (bio)chemical compounds are
described. The combined sequential use of two easy and eﬃcient conjugation reactions namely the
ﬂuoride ring-opening of a 1,3-propanesultone moiety and the aminolysis of an N-hydroxysuccinimidyl
ester is the key component of this original radiolabelling strategy. The mild reaction conditions and the
release of a free sulfonic acid moiety as a result of the [18F]-induced sultone ring-opening reaction, both
make this [18F]-conjugation method suitable for the radioﬂuorination of fragile and hydrophobic biomolecules and ﬂuorophores, particularly by making the separation of the targeted [18F]-tagged sulfonated
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compound from its starting precursor easier and thus faster. The ability of this unusual prosthetic group
to readily introduce the radioisotope within complex (bio)molecular architectures has been demonstrated
by (1) the preparation of the ﬁrst [18F]-labelled cyanine 5.5 (Cy 5.5) dye, a suitable precursor for the construction of hybrid positron emission tomography/near-infrared ﬂuorescence (PET/NIRF) imaging probes
and (2) the radiolabelling of a biologically relevant peptide bearing a single lysine residue.

Introduction
In the context of Positron Emission Tomography (PET)
imaging, it is now widely established that the best and most
convenient way to prepare the necessary radiotracers especially
those derived from complex and fragile biomolecules (e.g.,
peptides, proteins and antibodies) relies on the chemoselective
conjugation of a functionalised prosthetic group carrying the
chosen radionuclide.1,2
In the field of fluorine-18 (18F) radiochemistry, the most
popular radiofluorination agent for biomolecules is undoubtedly the amine-reactive [18F]-labelling agent N-succinimidyl
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4-[18F]-fluorobenzoate ([18F]-SFB). The synthesis and some biolabelling applications of this [18F]-tagged acylation agent were
first reported by the Vaidyanathan group in the early 90s.3
Since this first report, numerous studies devoted to the
improvement and/or automation of its radiosynthesis have
been published.4 [18F]-SFB is generally prepared from the triflate salt of ethyl 4-(N,N,N-trimethylammonium)benzoate
through a three-step synthetic approach using an [18F]-FDG
module (Fig. 1). The reported reaction times (70–100 min) are
competitive for this fully automated radiosynthesis and lead to
reasonable radiochemical yields (35–45%) suitable for some

Fig. 1 General synthetic route currently used to prepare the amine-reactive
[18F]-labelling agent N-succinimidyl 4-[18F]-ﬂuorobenzoate ([18F]-SFB). TfO− =
triﬂate, [K222] = Kryptoﬁx, TSTU = O-(N-succinimidyl)-1,1,3,3-tetramethyluronium tetraﬂuoroborate, TBAOH = tetrabutylammonium hydroxide.
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