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Alpha amanitin is the principal toxin
of the Amanita mushroom genus and
one of the deadliest natural products
L. While at-amanitin is of interest as a
therapeutic agent, its high off-target
toxicity must be reduced, such as
through improving drug selectivity
using prodrug strategies.

Nitroaryl moieties in peptides are appealing for their interactions in physiological
systems. Hypoxia, the insufficient levels of oxygen for cells, is a common

Introduction

Alpha-amanitin and its active analogues contain an aromatic tryptathionine staple;

nitration strategies towards nitrated amanitins were tested on a mimic of this residue.

Tryptathionine
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Strategies toward the synthesis of nitro-tryptathionine
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tumour microenvironment and leads to the upregulation of nitroreductase
enzymes. Aromatic nitro groups are reduced by these enzymes and can be used
as a trigger for drug release in hypoxia-activated prodrugs 2. As well, amino
acids with nitroaromatic regions have been shown to be highly immunogenic 3.
A nitrated amanitin analogue may be selectively activated in cancer cells.
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However, the current ‘mixed
acid’ approach to nitrating
amino acids like tryptophan is
performed under harsh
reaction conditions, leading to
nonselective nitration, oxidized
side products and poor
functional group tolerance °.
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The 'mixed acid’ approach to nitrotryptophan synthesis
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Nitrosaccharin is a bench-stable
nitrating agent capable of nitrating a
wide array of aromatic compounds °
Using nitrosaccharin, Fmoc-protected
tryptophan was successfully nitrated
selectively at the C6 of the indole.

An Alternative Nitrating Agent: Nitrosaccharin
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Two routes to nitrated heptapeptide synthesis
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0 he heptapeptlde monocyclic precursor to amanitin was

nitrated both through the incorporation of nitro-HPI and
through the late-stage nitration with nitrosaccharin.
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Co-injecting the nitrated heptapeptides from both routes confirmed the same product:
6-nitrotrypthionine stapled heptapeptide, with a characteristic absorbance profile.
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The nitrated heptapeptide
was reduced under
chemical and enzymatic
conditions to confirm -
nitroreductase susceptibility
of the prodrug analogues.
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Compared to a reduced standard (entry 1), the nitrated heptapeptide was
reduced under enzymatic and biocompatible chemical conditions.
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1 H,, Pd/C, room
temperature, overnight
2 Nitroreductase, NADH,
37°C, overnight
3 B2(OH)4, bipyridine,
37°C, 30 minutes
4 Nitroreductase, NADH,
room temperature, 1
hour
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The heptapeptide precursor to amanitin was selectively and efficiently nitrated
using nitrosaccharin as a nitrating agent. The mild late-stage nitrating
capabilities of nitrosaccharin also allowed for direct modification on a-amanitin.
With the nitroreductase enzyme confirmed to reduce the nitrated heptapeptide,
the nitrated amanitin analogues will be carried forward into cell viability assays
under normoxic and hypoxic conditions to determine their prodrug capabilities.
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