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Evotec FGFR Programme

Overview

e Ambitions

— Generate assets in the context of a broader R&D effort aimed primarily at TI/TV (i.e. “CureX”), selecting targets we believe
have value for patients, clinicians & commercial partners

— Leverage Evotec's infrastructure and in particular the intellectual capabilities of key Evotec employees in the oncology /
kinase arena

— Avoid HTS screening approaches

— Rapidly generate proprietary inhibitors against specific targets to showcase Evotec’s Medchem and CADD design
capabilities

— SPEND WISELY




The FGFR family of receptors in cancer

Deregulation of downstream signalling

FGF signalling pathways

N

FGFR

Fibroblast growth factor receptors
(FGFRs) are a small family of four highly
related receptors, expressed across a
large variety of cell types

FGFRs control key bone developmental
processes, and are involved in various
biological processes including wound
healing and phosphate homeostasis

Inactivation or dereguiation of FGFRs
leads to hyper- or hypophosphatemia,
respectively

Cancers display oncogene-addiction to
individual FGFRs, hijacking their central
regulatory function

Nature Reviews Cancer, 2010, Turner and Grose, Fibroblast growth factor signalling: from development to cancer



Parke-Davis: FGFR Pioneers

No R I’DGFr-T‘K FGFr-TK ¢-SRC-TK
: ' (ACs, uM)" (ACy, pM)"° (ICx, uM)"”
4 H 13.24 8.0 19.33
5 2,6-diCl 1.25 0.14 0.22
6 2,3-diC1 2.26 0.16 4.41
7 2,3,6-triCl 2.96 0.11 1.41
8 2,6-diBr 142 0.29 0.21
9 2-Br, 6-Cl 0.62 0.18 0.21
10 2,6-diF 1.67 0.11 0.80
11 3,5-diF 897 Li10 1.35
12 3,5-diCF, >50 >50 >50
13 2-Me 1.05 1.40 0.41
14 4-Me 6.31 1.67 17.50
15 2,6-diMe 034 0.40 0.1
16 2,3-diMe 6.05 034 4.17
17 3,5-diMe 52.90 L13 >50
18 2,4,6-riMe 1.47 0.27 0.36
19 2,3,5,6-tetraMe >50 0.71 =50
20 2.3.4,5,6-pentaMe »50 1.62 >50
21 2,6-diMe, 3-OCH,CH,NEL, 11.81 0.89 1.65
22 2-Et 448 11.22 1043
23 3,5-diEt >50 1.76 >50
24 2-0Me 4.48 i1.22 10.43
25 3-OMe 22,93 0.36 36.40
26 4-OMe 289 397 >50
22 344iOMe 250 2025 50
|28 3,5-di0Me >50 0.06 >50 |
29 1-0Bt 23.00 067 >50
30 3,5-di0OEt =50 1.65 >50
31 3,5-diNMe, =50 16.00 >50

Bivorganic & Medicinal Chemistry Letters, Vol. 7, No. 18, pp. 2415-2420, 1997
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e PD- Crystal Structure (pdb 2FGI)

e H-bond between 3-methoxy and N-H of Asp635
e Water mediated H-bond between urea and catalytic lysine

e Orthogonal orientation of phenyl ring relative to hinge binder




Selective FGFR Inhibitors
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CADD pyrrolopyrazine/pyridine FGF inhibitor




Selective FGFR Inhibitors

15t steps: Pyrrolpyrazine/pyridines

FGFR3- KDR- Control- FGFR1,2,4-
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Selective FGFR Inhibitors

Q1 2012 Pyrrolpyrazine/pyridines

cLogD FGFR3 | FGFR3- KDR- Control- FGFR1,2,4- Heps (%QH)

(NM) BAF3 (nM) | BAF3 (nM) | BAF3 (nM) | BAF3 (nM) (]
M |R| H

Meo/©\ 2.8 37 122 3000 2300 29 7 482
HN\[N\ \ CNMe

Meo/ii\ 3.4 >10000
OO

Meo 4.0 113 24 4214 >3160 10 10 142 62 75 44
Cl HN\[N: A CNMe

Meoq 4.6 18 13 5000 >4000 10 10 139 59 68 38
Cl [e] /\




Pyrrolopyrazines
Synthesis
R
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Reagents & Conditions: SEM N H

a) TMS acetylene/ Pd(PPh3)4 / Cul/ TEA/ Toluenel00°C, b) TBAF / THF c) 2-amino 3,5-dibromopyrazine/Pd(PPh,),/ Cul/ TEA / ACN, 70°C d)
KOtBu/DMF, 1000C e) SEM-CI / NaH/ THF f)  2,6-dichloro-3,5-Dimethoxy benzylamine / Cs,CO; / Pd(OAc), / X-Phos/ Tol:t-BuOH, 120°C g)
TBAF/ THF h) 3,5-dimethoxy styrene, Pd(OAc), i) H,/Pd, j) TBAF/THF




Selective FGFR Inhibitors

Juggling Nitrogens: (Q4 2011)

OMe

MeO

Isoquinoline




Selective FGFR Inhibitors

15t steps: Isoquinolines Q1 2012

Heps
FGFR3- KDR- Control- FGFR1,2,4- (%QH)

BAF3 (nM) | BAF3 (nM) | BAF3 (nM BAF3 (nM
(nM) (nM) (nM) (nM)




FGFR Inhibitor: Isoquinoline Synthesis

Outline reaction scheme
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® Cheap starting materials and many (hetero)aryl amines commercially available
® Short, convergent synthesis facilitates rapid optimization and scale up




Isoquinolines

Initial Rat PK (i.v. leg as cassette)

EOAI3369778 mean plasma levels following IV and PO administration to male Han Wistar
rats at 0.5 mg/kg and 3.8 mg/kg respectively

Concentration in plasma (ng/mL)
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FGFR Inhibitor: Initial Tolerability

Mouse Tolerability - EOAI3369778 (3 mice per group)
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) FGFR Inhibitor: Series 2 in vivo profile

Mouse efficacy s.c. RT-112 xenograft (10 mice per group)
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FGFR Inhibitor: Isoquinoline in vivo profile

End of efficacy bioanalytics: Plasma, tumor and brain exposure
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Preparing for due diligence

hERG
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Selective FGFR Inhibitors

Preparing for due diligence

cLogD
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Selective FGFR Inhibitors
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) FGFR Inhibitor: Isoquinolines
Effect of 2,6 dihalo

H
Cr .
N
ey o o d CH
3380208 3369777 3369778 3379459 3379458

ICs, ["M] BaF3-FGFR3

OMe

O “ ICs, [NM] BaF3-KDR 1535 1500 1795 1300 >1000
e 1 \ ICs, [NM] BaF3 control >10000 3095 1868 1600 >10000
‘N/ E/R Hepatocytes %Q, R H 36 22 63 <19 26 18 34 32 22 <14
RatPK  t,, cLo 2 7.2 6 31.9 8 30.5 9 82 5 5.4
(mL/min/kg)
ICs, [NM] BaF3-FGFR3 3 18 20 50 10
ICs, [NM] BaF3-KDR 264 400 658 419 238
ICs, [NM] BaF3 control >3160 2459 >1000 2608 >10000
" Hepatocytes %Q, R H 55 22 89 66
RatPK t, cL- 11 35.9 1 111

(mL/min/kg)



Selective FGFR Inhibitors

|dentification of stabilised pyrollopyrazines
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Pyrrolopyrazines

Initial Rat PK (cassette)

EOAI3381414 mean plasma levels following IV and PO administration to male Han Wistar
rats at 0.5 mg/kg and 1.5 mg/kg respectively
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FGFR Inhibitor: Isoquinoline + Pyrrolopyrazine
In vivo profile

Mouse tolerability s.c. RT-112 xenograft (3 mice per group)

400+ & Group 1: Vehicle
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B FGFR Inhibitor: In vivo MTD

Kyphosis phenotype indicates on-target toxicity at MTD

* The majority of compounds tested at MTD @
showed associated kyphosis, or prominent
spine morphology, following 10-14 days
dosing

* The same phenotype was observed with
clinical FGF inhibitors

* Phenotype consistently correlates with drug
potency/tumor regressions

* On-target toxicity for FGFR inhibitors is
direCtIy correlated with tissue calcification and

hyperphosphatemia




B FGFR Inhibitor: In vivo profile of preferred candidates
Mouse efficacy s.c. RT-112 xenograft (10 mice per group)
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*3 mice from groups 3 given a 3 day dosing holiday mid study

* Both compounds showed modest regressions at doses as low as 5mpk

* On-target toxicities (hypophosphataemia) validated drug MoA




FGFR Inhibitor: In vivo profile of preferred candidates

End of efficacy bioanalytics

: Plasma and tumour exposure
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) Kinase Selectivity

Threats and opportunities

EOAI3369777  EOAI3401967  EOAI3401985 EOAI3369777 EOAI3401967  EOAI3401985
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Kinase Selectivity

Interaction with threonine gatekeeper




Summary and Lessons Learned

Overview

e 2 series of selective FGFR inhibitors identified using low/moderate resources

e In vivo efficacy demonstrated with both series
— Potency at least comparable to clinical FGF inhibitors
— Excellent pharmacokinetic profile attained

e Progressing compounds in parallel has it's downsides
— Compounds were progressed that would have been stopped earlier using sequential profiling

e Progressing compounds in parallel has it's upsides
— Some of the efficacy data was surprising in light of the in vitro data

e Compounds disclosed are being investigated further, together with related analogues
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