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Antioxidant and pharmacokinetic studies on new semi-synthetic
nitrogen-containing diarylheptanoids derived from curcumin
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Hydrocurcumins are the main Phase | metabolites of curcumin, the main bioactive compound of
the widely known spice and traditional Asian medicine turmeric. Hydrocurcumins just like the
parent compound possess a diverse pharmacological profile but, compared to curcumin, they
have a much better bioavailability. Based on its pharmacokinetic properties and antioxidant
activity, hexahydrocurcumin (HHC) is the most promising lead among them [1]. A big portion of
approved drugs contain nitrogen, in most cases as heterocycle. Nitrones are less apparent, but
due to their radical scavenger properties are also being investigated. It has been found that the
introduction of nitrone moity to Trolox increases its antioxidant potential [2].

In this study, we aimed to synthesise new derivatives of hexahydrocurcumin and
investigate their antioxidant capacity as well as their pharmacokinetic properties. Along the
naturally occurring gingerenone A and dihydrogingerenone A, nitrogen-containing
diarylheptanoids were prepared, such as nitrones, oximes and heterocyclic derivatives. The
antioxidant properties of the synthesized compound were tested on DPPH and oxygen radical
absorbing capacity (ORAC) assay. Solubility and membrane permeability (on PAMPA model) were
also measured. Some pharmacokinetic properties were calculated in silico.

Diverse results were obtained. Concerning most investigated properties, there were
some new compounds more potent than HHC. While on the DPPH assay none of the new
derivatives showed significantly better activity compared to HHC, on the ORAC assay several had
lower ICso values. The best activity was found for a methyl-nitrone that had 0.18 uM ICs value,
about half of that of the reference compound. Generally, the nitrone and oxime derivatives
showed better water solubility, while the heterocyclic compounds had better membrane
permeability compared to HHC. Our results show that some of the new nitrogen-containing
diarylheptanoids have comparable potential to that of hexahydrocurcumin, and are worth of
further investigation.
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