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Introduction C2 Prolinol Side Chain Increases Activity Inhibitor 11 Demonstrates Dose Ascending Oral PK in Mice
« KRAS is the most frequently mutated driver oncogene in human cancer?! 10 —E—amgﬂ;iw
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« The ability to target and block the function of mutated KRAS has remained elusive despite decades of research Ry = (Tgrﬁn'\/ﬂ?,oj\'ﬂ) ":gif j; | 'e_?g:jgi;:o
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* A novel series of potent, irreversible covalent inhibitors of KRAS G12C has been identified [N] Ao S2% 1.9 1M g 01
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« Inhibitor 11 exhibited dose ascending oral bioavailability and robust in vivo target engagement O
9 R,[}N/ 299% 43 uM 100 mpk 0.88 0.59 1.0 2.4
« Tumor growth inhibition in a MIA PaCa xenograft was demonstrated \
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adenocarcinoma « As predicted by hepatocytes, 11 was a high 11 Mouse PK
* Substitution at C2 provided compound 10 containing an N-methyl pyrrolidine side chain clearance compound IV Dose (hﬁldgi/n;"_) tus (hr) (rg:_(j?r:?:/ck(;) Vee (k)
all KRAS 25% all KRAS 50%  Lipophilic contacts and a hydrogen bond to Glu62 contributed to a 100x potency boost compared to 4 « PO dosing resulted in super proportional increases 3 mpk 0.50 11 100 26
CRAS « This analog inhibited KRAS dependent Erk phosphorylation with a cellular IC., = 0.07 XM in exposure from 10 -100 mg/kg in mice PO Dose (hﬁﬁg}”;ﬂ_) Cmax (ug/mL) Iﬁ;’)x F (%)
gli‘;z G12C » Dosed in mice, 10 showed 51% extraction ratio and oral bioavailability, F= 2.4% * The 30 mg/kg dose covered the free fraction 10 mpk 0.12 0.69 0.25 71
(14%) (5%) adjusted cell IC, for 3 hours 30 mpk 0.61 0.37 0.25 12
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Pursue Displacement of Bound Water to Increase Activity

Robust Target Engagement Seen in a MIA PaCa Tumor PK/PD

Historical Challenges in Targeting the KRAS Pathway
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 Limited effectiveness in KRAS™Ut tumors Covalent Inhibition of KRAS G12C . Inhibitor 11 dosed at 30. 100. and 300 (et i1 MIA PaC ear .
« Incomplete inhibition of KRAS™t » Binding in the switch II pocket of GDP KRAS nhipbitor was dosed at 30, , an mg/kg In aCa tumor bearing mice
- Inhibition of KRAS" resulting in low » Covalent bond to cysteine 12 i | f ] . . e | - « Tumors were collected for processing at the 1, 3, and 24 hour time points
therapeutic index » Locked in the inactive conformation * Inthe crystal structure of 10, we observed a bound water complexed to Gly10 and Thr>8 « Target engagement of KRAS G12C + compound was determined by mass spectrometry
 Itis possible that displacement of this water could lead to a potency boost’ . PK/PD experiments showed >80% target engagement at the 100 and 300 mg/kg dose
« We hypothesized that removal of the hydroxy with concurrent targeting of the bound water could give a compound « This PD effect was maintained for at least 24h in this experiment

Tetrahydropyridopyrimidine 1 Modifies KRAS G12C with desirable properties

11 Exhibits Rapid and Sustained Efficacy Against MIA PaCa Xenografts

Nitrile 11 Displaces a Bound Water in KRAS G12C

Crystal structure of 1 13007 & vehicle
1400 30mg/kg QD, PO
bound to KRAS G12C @ 100mg/kg QD, PO
p 13001 ® 300mg/kg QD, PO
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» The prototype tetrahydropyridopyrimidine 1 was synthesized in 5 steps
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Study Day

« 1 showed 13% modification in a 3hr/25XM protein modification assay « 11 was dosed QD PO in a MIA PaCa Antitumor Efficacy Study at 30, 100, and 300 mg/kg

* This compound did not inhibit Erk phosphorylation in an H358 cell assay « Rapid tumor growth inhibition was observed in all dose groups

* The crystal structure of 1 shows the covalent bond between the acrylamide and cysteine 12 » Dosing was stopped on day 26 for the 300 mg/kg group and on day 29 for the other groups
Key Interactions

* Regrowth was observed in the 30 while the 100 and 300 mg/kg groups showed minimal regrowth

Naphthol Makes a Hydrogen Bond to Asp69 » His95 - H-bond to pyrimidine nitrogen * Lys16 - Acrylamide carbonyl interaction with NH;+ |
o . o . . « All dose groups had animals that were tumor free at the end of the study
« Tyr96 - pi-pi interaction to the pyrimidine « Cysl2 - Covalent bond formed to acrylamide olefin
* Gly10 - Nitrile H-Bond to backbone N-H « Glu62 - C2 Tail salt bridge to the acid .
Summary and Conclusions
_ _ i « We have identified a novel series of irreversible covalent inhibitors of KRAS G12C
Compound 11 is an Irreversible Covalent Inhibitor of KRAS G12C o - g
Crystal structure of 4 « Interaction with Asp69, by hydroxy substitution of the naphthyl, led to cell activity
bound to KRAS G12C N
N « 100x potency boost was gained by substitution at the pyrimidine C2 position
HO ' MW / ClogP / PSA 551 /4.4 /87
O N « Introduction of the cyanomethyl group displaced a bound water in KRAS G12C and provided an alternate path forward
0 4 O\\‘J 5min/3XM Protein Modification 87 % * Compound 11 inhibited KRAS dependent ERK phosphorylation in the H358 cell assay with an IC.; = 5 nM
. _N « 11 demonstrated super proportional dose ascending oral exposure in mice with 3h target coverage at the 30 mg/kg dose
NC™ ~
[ ] H358 Cell IC., 5 M | | | |
N « In a PK/PD experiment, >80% target engagement was seen in MIA PaCa tumors with an effect lasting for at least 24 hours
Ry = POC Mod.  H358 ICg, uM R = POC Mod. H358 ICgq uM 5 . , , , , o , , R
(3hr/5uM) (3hr/5uM) | SN Permeability Medium/Efflux « A antitumor efficacy experiment with 11, dosed orally in mice bearing MIA PaCa tumors, showed rapid growth inhibition
O HO O N NT Yo and durable efficacy even after dosing was stopped
o 1 2% >16 4 99% 7.6 N Mouse Hepatocyte ER 90%
O O O / « Additional compounds will be discussed in future publications
N 11
[Nj N= Mouse Microsomal ER 49%
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