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Introduction

In the drug development process appropriate salt
selection can be critical. For a recent project a
pyromellitic acid (1,2,4,5-benzene tetracarboxylic
acid), 1, salt proved optimal.

HO OH
HO OH

We required carbon-14 and stable labelled versions
of pyromellitic acid: the radio-isotopomer at 50-
60 mCi/mmol for traditional ADME work and the stable
label as an internal standard in a LC/MS/MS assay. In
general an effective internal standard requires an
increase of at least 3a.m.u. over the test substance
and a very high degree of isotopic incorporation
(typically <0.1% unlabelled). We chose to fulfil these
criteria by mass labelling each of the carboxyl groups
with carbon-13.

Results and discussion

1,2,4,5-Tetracyanobenzene is readily saponified to
pyromellitic acid. We therefore chose this as our initial
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target. We envisaged that a route common to both
isotopomers could be developed by cyanation of tetra-
bromo or iodo benzene with either *CN or '“CN.
However, under a variety of conditions (CuCN, KCN/
Cul, Zn(CN)y/Pd(PhsP)4) no useful product was iso-
lated. An alternative related approach suggested itself
at this point. Oxidation of aryl methyl groups to
carboxylic acids is a well known and straightforward
process'. We found that both 1,2,4,5-tetramethyl
benzene and 2,4,5,-trimethylbenzoic acid could be
oxidized by alkaline permanganate to pyromellitic acid
in good yield (70-80%). This discovery proved crucial.

Cyanation of 2,4,5-trimethyl bromobenzene with
Cu['*CICN in NMP at 175°C followed by saponification
of the crude ['C]nitrile (NaOH, EtOH, reflux) gave
2,4,5-trimethy1[carboxyl—14C] benzoic acid in 84% yield
from copper cyanide. Oxidation by slow addition of
aliquots of 5% w/v KMnO, in water to a solution of the
radiolabelled acid in 1.5M KOH at 90°C completed the
synthesis. The crude product was triturated with
ether/hexane and crystallized from hot water (60%
yield, radiochemical purity >98%, specific activity
53 mCi/mmol).

Our initial plan was to prepare ['3C4]tetramethylben-
zene by exhaustive metalation and methylation of
tetrabromobenzene and subsequent oxidation. We
anticipated that a large excess of Mel would be
required, but ['3C]Mel is inexpensive and readily
available so this was not a major concern. Unfortu-
nately, we were unable to drive the reaction to
completion and isolated [methyl-'3C5]2,4,5-trimethyl-
bromobenzene as the major product. However, we had
already demonstrated in the carbon-14 synthesis that
this could be readily converted to pyromellitic acid by a
cyanation, saponification and oxidation sequence.
Simply substituting Cu[*3C]JCN for Cu['*C]CN gave
the desired product with a chemical purity of >98%
and no detectable unlabelled content by MS.

T ®WILEY .
48 InterScience®

DISCOVER SOMETHING GREAT




458 N. SHIPLEY AND K. W. M. LAWRIE

nBulLi, 13c;|-|3| #

Br Br THF, Toluene H,C Br P
— % # >
Br Br H,C H,C CH,

# . # *
NaOH,EtOH H,C OH KMnO,, NaOH HO OH
> # _ =
# HO _# #
25% overall for three 63% OH
13 ; H,C CH, °
steps ('°C series) 0 o
# = ®Cor'sC
* = 13C or'4C
REFERENCE
1. Bromby NG, Peters AT, Rowe M. J Chem Soc 1943;
144.
Copyright © 2007 John Wiley & Sons, Ltd. J Label Compd Radiopharm 2007; 50: 457-458

DOI: 10.1002.jler



