Original article

Automated radiosynthesis of the Pittsburg compound-B
using a commercial synthesizer
Mathieu Verduranda,b, Guillaume Borta, Vincent Tadinoc, Fréderic Bonnefoia,
Didier Le Barsa and Luc Zimmera,b
Background The Pittsburgh compound-B ([11C]PIB) is a
highly interesting radiotracer for imaging amyloid plaques
in Alzheimer’s disease by positron emission tomography
(PET). An increasing number of PET centres schedule its
transfer for clinical studies and therefore are interested in
its automated synthesis.

Conclusion The rapid synthesis and the automatic autocleaning procedure allow convenient and reproducible
[11C]PIB synthesis to be performed during the same day
for preclinical or clinical PET scans. Nucl Med Commun
c 2008 Wolters Kluwer Health | Lippincott
29:920–926 
Williams & Wilkins.

Method With the aim of flexibility, we reported the first
fully automated synthesis of [11C]PIB with the coupling of
two commercial synthesizers.
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Results [11C]PIB was prepared from 2-(40 -aminophenyl)6-hydroxybenzothiazole by [11C]methyl triflate methylation
reacting in an high-performance liquid chromatography
loop and resulting in a total radiochemical yield of 13 ± 15%
after a synthesis time of 25 min. The specific activity of
[11C]PIB was 20–60 GBq/lmol and its radiochemical purity
is more than 99%.

a
CERMEP-Imagerie du Vivant, PET Department, bLaboratory of
Neuropharmacology FRE CNRS 3006, Université Lyon 1, Lyon, France and
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Introduction
The Pittsburgh compound-B, 2-(40 -[11C]methylaminophenyl)-6-hydroxybenzothiazole ([11C]PIB), is a highly
promising radiotracer for imaging amyloid plaques by
positron emission tomography (PET) [1–3]. It has been
evaluated in several in-vitro and in-vivo assays and has
confirmed significant potential in recent human PET
studies with Alzheimer’s disease patients [4,5]. These
results have generated considerable interest in this
radiotracer and explain that an increasing number of
PET centres schedule the transfer of its synthesis for
clinical studies.

Recently, another group from the University of Tübingen,
Solbach et al. [6] brought modifications to the synthesis
and used [11C]methyl trifluoromethanesulfonate ([11C]MeOTf), a highly reactive methylation agent [7], in place
of [11C]CH3I. The use of [11C]MeOTf allowed the direct
radiolabelling of an unprotected precursor and enhanced
the radiochemical yield (56–60% based on [11C]MeOTf
radioactive production, decay corrected). Despite these
improvements, this partially automated synthesis lasts
40 min after the end of bombardment, includes a transient
heating step (801C in acetone) and consumes a relatively
high quantity of precursor (4–8 mg) [6].

The original radiosynthesis of [11C]PIB was proposed by
Mathis et al. [4] from the Pittsburgh University. The
authors used the methoxymethyl-protected phenol as
precursor and labelled its aniline nitrogen with
[11C]methyl iodide ([11C]CH3I) under harsh conditions
(1251C, potassium hydroxide, in dimethylsulfoxide
(DMSO) or dimethylformamide (DMF) during 5 min. This
step was followed by an acidic deprotection of the intermediate compound for 5 min. This first radiosynthesis led
to sufficient radiochemical yields (10–12% based on
[11C]CH3I production), specific activity (85 GBq/mmol
end of the synthesis) and radiochemical purity ( > 95%)
but was time consuming and not easy to automate.

At the same time, Wilson et al. [8] from the University of
Toronto reported an alternative approach with the same
unprotected precursor of [11C]PIB. The originality of this
method resides in that the precursor labelling with
[11C]MeOTf takes place in an high-performance liquid
chromatography (HPLC) sample loop at room temperature [9] (this technique has been applied to other
radiosynthesis [10] like 11C-carboxylation [11,12]). The
[11C]PIB obtained presents good radiochemical purity
( > 95%) with a minimal formation of the undesired
6-[11C]methoxy-2-(40 -aminophenyl)-benzothiazole (O-[11C]methylbenzothiazole) [8]. This reaction, using a homemade synthesis module, has the benefit of simplicity and
occurs in a synthesis time of 22 minutes.
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