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Discovery and Characterization of Firmonertinib, a novel EGFR Inhibitor with Broad Activity Against both EGFR Classical and Exon 20 Mutations
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Figure 5. Firmonertinib also profoundly inhibits the in vivo tumor growth of
xenograft models harboring EGFR classical mutations

Figure 2. Firmonertinib and its active metabolite AST5902 strongly inhibit cell Figure 4. Firmonertinib profoundly inhibits the in vivo tumor growth of xenograft
proliferation of cancer models harboring EGFR exon 20 insertion alterations in vitro and patient-derived cancer models harboring EGFR ex20ins mutations
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(A) Inhibition of cell proliferation by firmonertinib or AST5902 compared with osimertinib, in Ba/F3 cell lines expressing EGFR ex20ins mutations tumors harboring classical EGFR mutations

spanning mutations that alter the C-helix, the near-loop and far-loop following the helix. ICs; (nM) values are shown for all EGFR ex20ins mutations
evaluated. (B) Inhibition of cell proliferation by firmonertinib or AST5902 compared with osimertinib, in Ba/F3 cell lines expressing EGFR ex20ins
mutations encompassing helical, near and far- loop insertions. Individual ICsy values (dot) and mean (bar) are shown. Mean values for firmonertinib,
AST5902, and osimertinib are 48, 98 and 206 nM, respectively. Representative graphs are shown for ex20ins mutations that alter the C-helix (A763-
Y764insFQEA), the near-loop (V769-D770insASV) and far-loop (H773-V774) following the helix. (C) Grouped ICs, values (orange, blue, black dots) and

Days (A) In vivo tumor growth inhibition by firmonertinib, gefitinib, osimertinib, or afatinib, in xenograft models harboring EGFR classical mutations:

L858R/T790M (H1975) and ex19del (PC9, HCC827). (B) Mean body weight measurements in grams of subcutaneous xenograft models harboring
classical EGFR mutations L858R/T790M or ex19del
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a dose-dependent manner. Deep regressions are observed across models at dose levels equivalent to a 240 mg
human dose which demonstrates a manageable safety profile in clinical studies

(" - o - - - - | Akt
=% - ®=-— |PEki2
EEESEESE| k2

(o o o - - o ] Akt
S8 | PEKIR

Figure 1. Firmonertinib can adapt and bind to EGFR mutant proteins via contact
points with the tri-fluoroethoxypyridine side chain
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* Far- loop insertion H773_V774insNPH also demonstrates strong tumor responses to firmonertinib treatment

o T T - wowewe®® cppH }:-":fjfjjak“z and dose-dependent tumor growth inhibition of 29.81% and 78.75% at the 30 and 50 mg/kg dose levels * Firmonertinib has demonstrated promising anti-tumor activity and a favorable safety profile in first-line NSCLC
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regressions of 132.85% tumor growth inhibition at the 50 mg/kg dose level

Despite the conformational shift, the tri-fluoro moiety of firmonertinib makes a halogen bond with the terminal
amine of Lys728 which likely results in increased binding compared to osimertinib (blue). The distance between
the terminal lysine nitrogen atom and the carbon of the tri-fluoro group is 3.89 A which is a short distance
suggesting a direct interaction between these atoms

These structural findings in EGFR classical and ex20ins D770_N771insNPG mutant proteins highlight the tri-
fluoroethoxy group of firmonertinib as a unique attribute differentiating it from other EGFR TKls by providing
flexibility and increased direct interactions within the drug binding pocket of EGFR

Both firmonertinib and AST5902 strongly inhibit EGFR phosphorylation and downstream signaling at
concentrations as low as 10 nM in models harboring EGFR classical mutations and do not inhibit downstream
signaling in an EGFR wild-type model

In line with their effects on EGFR phosphorylation, firmonertinib and AST5902 are highly potent in models
harboring EGFR classical mutations and show limited activity in a wild-type EGFR model

(A)

Overall, our findings demonstrate that firmonertinib is a highly potent inhibitor of tumor cell proliferation in
models harboring both near and far loop EGFR ex20ins mutations

In vivo tumor growth inhibition by firmonertinib in a xenograft model harboring EGFR ex20ins V769_D770insASV and mean body weight

measurements in grams. (B) /n vivo growth inhibition by firmonertinib or osimertinib in xenograft model harboring EGFR ex20ins D770_N771insSVD
and mean body weight measurements in grams. (C) In vivo growth inhibition by firmonertinib or osimertinib in xenograft model harboring EGFR
ex20ins H773_V774insNPH and mean body weight measurements in grams. (D) In vivo growth inhibition by firmonertinib or osimertinib of a lung
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