DBPR114

DBPR114,
Multi-targeted Kinase Inhibitor for Solid Tumors

TERR Z R 2 NEEERREEY)

Company Name: National Health Research Institutes
Contact Person: Hua-Hsuan Liang

Tel: +886-37-246-166 ext. 33206

E-mail: huahsuan@nhri.org.tw

Address: 35 Keyan Road, Zhunan, Miaoli County
35053, Taiwan

Website: http://www.nhri.org.tw/

Institute of Biotechnology and Pharmaceutical Research 1




Inhibitors

®1nM
® 10 nM
e 100 nM
e 1 uM
Sorafenib Sunitinib Dasatinib » 10 pM
Toxicology and Applied Pharmacology, 2010, 244, 190-195.
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Approved Multi-kinase Inhibitors for

Different Indications

v' Sorafenib (Nexavar, Bayer and Onyx Pharmaceuticals) —advanced renal cell
carcinoma in December 2005, advanced hepatocellular carcinoma in November
2007, metastatic differentiated thyroid cancer in November 2013. ($ 1.03 billion
In 2013)

v' Sunitinib (Sutent, Pfizer, SU11248) is an oral, small-molecule, multi-targeted
receptor tyrosine kinase (RTK) — renal cell carcinoma and imatinib-resistant
gastrointestinal stromal tumor on January 26, 2006 and pancreatic
Neuroendocrine tumor in May 2011. ($ 1.19 billion in 2011)

v' Pazopanib (Votrient, GlaxoSmithKline) is a potent and selective multi-targeted
receptor tyrosine kinase inhibitor — renal cell carcinoma In October 2009, and
soft tissue sarcoma in April 2012. ($520 million in 2013)

v' Regorafenib (Stivarga, Bayer/Onyx, BAY 73-4506) is an oral multi-kinase
inhibitor developed by Bayer which targets angiogenic, stromal and oncogenic
receptor tyrosine kinase (RTK). — metastatic colorectal cancer on September 27,
2012 and advanced gastrointestinal stromal tumors on February 25, 2013. ($
116.6 million in the first half of 2013)
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Biological Roles of Aurora

overexpressed in a number of
human cancers.

Aurora B/C
 The Aurora kinases are mitotic Aurora A N e
kinases for cell division and are \ [ pmaphase| [Telophass

Metaphase

Pro-metaphase

 Three isoforms A, B and C are
kn own Prophase

CDKs

CDK1

« Aurora A essential for
centrosome maturation & bi-
polar spindle assembly. |

« Aurora B essential for accurate
chromosome segregation and
cytokinesis.

G1, Sand G2
constitutes interphase

Hsieh, H. P.; Chang, J. Y. et al. Expert Opin. Ther. Pat. 2009, 19, 321-356.
Hsieh, H. P.; Chang, J. Y. et al. Expert Opin. Investig. Drugs 2009, 18, 379-398.
Hsieh, H. P.; Chang, J. Y. et al. Expert Opin. Ther. Pat. 2011, 21, 857-884.
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ldentification of DBPR114, A Novel

Multi-targeted Kinase Inhibitor
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BPR1K0724S0
2"d generation Lead
Aurora-A IC5p = 7 nM
Aurora-B IC5p = 5nM
HCT-116 IC5y = 185 nM

BPR1K0432S0
15t generation Lead
Aurora-A IC5p = 41 nM
HCT-116 ICso = 394 NM
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3" generation Lead

Aurora-A IC5p = 6 nM
Aurora-B IC5p = 13 nM
HCT-116 ECsp = 141 nM
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J. Med. Chem. (2010)

BPR1K0724S0 @ 1000nM

TKL

G1,S and G2
constitutes interphase
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www.impactjournals.com/oncotarget/ Oncotarget, Advance Publications 2016
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FLT3 2.24 ABSTRACT

The design and synthesis of a gquinazoline-based, multi-kinase inhibitor for the
TYO RS 5 3 6 treatment of acute myeloid leukemia (AML) and other malignancies is reported. Based
on the previously reported furanopyrimidine 3, quinazoline core containing lead 4 was
TEK 5.61 synthesized and found to impart dual FLT3/AURKA inhibition (IC,, = 127/5 nM), as
well as improved physicochemical properties. A detailed structure-activity relationship
CHK?2 7.64 study of the lead 4 allowed FLT3 and AURKA inhibition to be finely tuned, resulting in
AURKA selective (5 and 7; 100-fold selective over FLT3), FLT32 selective (13; 30-fold
FLT1 (VEG FRl) 17.5 selective over AURKA) and dual FLT3/AURKA selective (BPR1K871; IC,, = 19/22 nM)
agents. BPR1K871 showed potent anti-proliferative activities in MOLM-13 and MV4-
C'M et 3 34 11 AML cells (EC,, ~ 5 nM). Moreover, kinase profiling and cell-line profiling revealed

BPR1KE71 to be a potential multi-kinase inhibitor. Functional studies using western
blot and DNA content analysis in MV4-11 and HCT-116 cell lines revealed FLT3 and

PTKZ B 585 AURKA/B target modulation inside the cells. I'n wive efficacy in AML xenograft models
(MOLM-13 and MV4-11), as well as in solid tumor models (COLO205 and Mia-PaCa2),
E P HA4 589 led to the selection of BPR1K&71 as a preclinical development candidate for anti-
cancer therapy. Further detailed studies could help to investigate the full potential

RPS6KA2( RS K3) 959 of BEPR1KE871 as a multi-kinase inhibitor.
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DBPR114

In MV4-11 and in Hepatoma Hep3B Xenograft Model
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DBPR114

In MIA-Paca 2 Xenograft Model

=——Group-1 Vehicle(10% DMSO/20% Kolliphor EL/70%
Saline)
-10 pL/g (QD, 5 on 2 off)*4 i.v.
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*DBPR114 %Sl poging day: 15-19, 22-26, 29-33, 36-40
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DBPR114 - Development Plan

towards IND Application

2014 2015 2016 2017
i t f

Grant approval *In-house DRF in rat *DP production with stability
(NRPB program) *Clinical formulation study studies
l * PK/ADME *Preparation for IND package
e PDX v’ Investigational Brochure
*Process development (API) ¥’ Modules 2.4/2.6
. v' Modules 3.2.5/3.2.P
* Pre-formulation, 7 SRR
polymorphism v’ Clinical protocol
*Salt selection, crystalline . i .
SvrlliErfer ;Z);SDRF IS e Planned US IND submission
*50g-scale synthesis e, bty -
1 Planned TW IND submission :
* APl (Non-GMP 300 g and 3 kg) Lty

*In vitro & in vivo pharmacology

* Tox. formulation study

* Analytical & bioanalytical methods
development

*GMP API production for
clinical use (1 kg)

*28-day tox studies in rats
and dogs

2016 F ERESR
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Major Advantages and Differentiation

of DBPR114

« Multi-target kinase inhibition MOA (Aurora A/B/TrkA/Flt-3/c-Met) may translate
to better efficacy for tough to treat solid tumors

* Novel inhibition of CSF1R which may lead to additional benefit on immune
system activation (built in 1O therapeutic advantages)

» Less prone to develop drug resistance phenotypes in clinical setting

» Broadly active in vivo in various solid tumor xenograft (mostly to Gl tract
cancers) and leukemia models (8 models)

» Excellent anti-tumor efficacy observed on intermittent schedules (Day 1, 4, 8,
11 and weekly/Day 1, 8) - .

* Acceptable DMPK (CYP, metabolic stability) profile

« Easy parental administration (i.v.) with
acceptable/manageable toxicity profile

* Readily scale up and developable process
(6 steps/14.7% yield)

« Potential First-in-Class asset for Gl cancers
(gastric, liver, pancreas and colon) and acute myeloid leukemia (AML)
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