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Abstract: The natural product myo-inositol 1,2,3-trisphosphate 1 has been
prepared and shown to inhibit Fe3+-catalysed hydroxyl radical formation.

myo-Inositol hexakisphosphate (phytic acid) is a widespread inositol phosphate, found in all eucaryotic
cells, where it is present at concentrations 10-100 uM; however its biological role remains elusive. Phytic acid
is an excellent chelator of Fe3+ with an affinity! in the region of 1025 and it also inhibits Fe3+-catalysed HO’
production:? it has recently been suggested that it may act as both an intracellular, low molecular weight chelator
of Fe3+ and antioxidant. All myo-inositol pentakisphosphate isomers bind Fe3+ with high affinity; however
only those with the 1,2,3-trisphosphate groups are also antioxidant.3 It has been proposed that myo-inositol
1,2,3-trisphosphate 1 represents the simpiest structure able to bind Fe3+ and function as an antioxidant, but this
has never been tested. The synthesis of this recently discovered natural product? is discussed along with its
Fe3+ binding studies.

The synthesis of trisphosphate 1 is shown in Scheme 1. Diol 2 was synthesized from myo-inositol and 1,1-
diethoxycyclohexane, which was converted to 3 by the selective removal of the trans-cyclohexylidene ring.6
The tetrol 3 was regioselectively silylated” at the 1-position, the product from which was then benzoylated to
give the fully protected intermediate 4. Both the cis-cyclohexylidene and silyl groups of 4 were removed by
treatment with aqueous trifluoroacetic acid at 50°C to give 5, which was crystallised from diethyl ether. The
triol § was phosphorylated with dibenzyl N, N-diisopropylphosphoramidite® and the intermediate phosphite was
oxidised? to yield the trisphosphate 6 as a crystalline compound, the structure of which was confirmed by X-
ray diffraction analysis!0 (Figure 1). Deprotection of 6 was achieved in a quantitative yield by hydrogenotysis
tollowed by base catalysed hydrolysis of the benzoyl esters to give the trisphosphate 1, which was crystallised
as its hexa(cyclohexylammonium) salt. All new compounds were fully characterised by 1H, 13C and 31P NMR
spectroscopy,!! IR and mass spectrometry, and elemental analysis.

The ability of myo-inositol 1,2,3-trisphosphate 1 to inhibit Fe3+-catalysed hydroxyl radical formation was
studied in a hypoxanthine/xanthine oxidase system. This generates HO", which in turn generates formaldehyde
from dimethylsulphoxide (present in the assay).3 Both 1 and phytic acid bind to Fe3+ with high affinities and
both completely inhibited Fe3+-catalysed hydroxyl radical formation at >100uM (Figure 2). We conclude that
the 1,2,3 (equatorial-axial-equatorial) trisphosphate grouping in phytic acid is the orientation needed to inhibit
Fe3+-catalysed hydroxyl radical formation. This may allow phytic acid to function as a 'safe' carrier of Fe3+ in
the cell.
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Scheme 1: Synthesis of myo-inositol 1,2,3-trisphosphate 1.

i. p-TsOH, toluene, hexane, EtOH,; ii. ButPhpSiCl, imidazole, pyridine (58%); iii. benzoyl chloride,
DMAP, pyridine (73%); iv. aqueous CF3CO2H (49%); v. (BnO)2PNPriy, 1H-tetrazole, CHCly,
then m-CPBA (56%); vi. Ha, Pd/C (10%), EtOH, room temperature, overnight; vii. NaOH (0.5M),
quantitative. Abbreviations: P = (BnO);P(O); Bn = benzyl; Bz = benzoyl.
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Figure 1: Crystal structure of 1,2,3-ris(dibenzylphosphoryl)-4,5,6-tribenzoyl nyo-inositol 6.11
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Figure 2: Effects of phytic acid (@) and myo-inositol 1,2,3-trisphosphate (1, Q) on HO" generation.
This result is typical of three independent experiments.

In summary, we report the first synthesis of the natural product myo-inositol 1,2,3-trisphosphate 1. The
crystal structure of the key intermediate 1,2,3-tris(dibenzylphosphoryl)-4,5,6-tribenzoyl myo-inositol 6 is
presented. The 1,2,3 (equatorial-axial-equatorial) trisphosphate grouping present in both 1 and phytic acid
inhibits Fe3+-catalysed hydroxyl radical formation. Further biological investigations and full experimental
details for the synthesis of 1 will be reported in a forthcoming full paper.
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