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Introduction

Crabtree’s catalyst is known to promote hydrogen–

deuterium (or hydrogen–tritium) exchange on aromatic

systems where there is a directing group on the

aromatic ring, the exchange being directed ortho to

the directing group.1 Although there have been reports

in the literature of iridium(I) based catalysts facilitating

hydrogen isotope exchange at alkyl positions,2 there

are many fewer examples of this exchange process than

for exchange at aromatic positions.

Results and discussion

A set of model compounds were reacted with Crabtree’s

catalyst in the presence of deuterium gas under

standard conditions: Substrate (0.1 mmol) and Crab-

tree’s catalyst (0.05 mmol) stirred in DCM (4 ml) under

deuterium gas (1 to 0.46 atm) for 16 h (Table 1). After

the reaction, the products were isolated by flash

chromatography, the site of labelling was identified by
1H NMR and the extent of deuterium incorporation

determined by mass spectrometry. In all cases a high

degree of deuterium incorporation was achieved, often

close to the theoretical maximum. Only in one case was

exchange into an aromatic position observed.

Tritium labelled methapyrilene had previously been

prepared by the bromination of methapyrilene, which

gave material exclusively brominated in the pyridine

ring, followed by tritio-debromination.3 Tritium

labelled methapyrilene was required for metabolism

studies and material labelled in the pyridine ring would

not have been suitable for the work planned. However,

it was found that Crabtree’s catalyst would direct

Table 1 Extent of hydrogen–deuterium exchange on model
compounds
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hydrogen–deuterium exchange exclusively into one of

the alkyl positions of methaprilene (Scheme 1).

Material with high deuterium incorporation

(1.9 d/molecule) was obtained and when similar

conditions were applied to the tritium labelling,

[3H]-methapyrilene was obtained with high specific

activity (25.8 Ci/mmol) and acceptable purity

(RCP>95%) after purification by prep-HPLC.

Conclusions

Directing hydrogen–tritium exchange into alkyl posi-

tions with Crabtree’s catalyst can provide a rapid

method for labelling certain drug-like molecules in

metabolically stable positions with high specific activ-

ity. The reaction appears to be quite general for

compounds with the structures exemplified in Table 1.
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