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Multi-targeted Kinase Inhibitors
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Toxicology and Applied Pharmacology, 2010, 244, 190–195.



 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)

 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)

 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)

 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 )

Approved Multi-kinase Inhibitors for 
Different Indications 
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Biological Roles of Aurora 
Kinases

• The Aurora kinases are mitotic 
kinases for cell division and are 
overexpressed in a number of 
human cancers.

• Three isoforms A, B and C are 
known.

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

• Aurora B essential for accurate 
chromosome segregation and 
cytokinesis.

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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Identification of DBPR114, A Novel 
Multi-targeted Kinase Inhibitor

J. Med. Chem. (2013) / PNAS (2013)J. Med. Chem. (2010)
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DBPR114 Activity Profiles
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DBPR114
in MV4-11 and in Hepatoma Hep3B Xenograft Model
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*DBPR114為S1 Dosing day: 15-19, 22-26, 29-33, 36-40 

DBPR114
in MIA-Paca 2 Xenograft Model
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Planned US IND submission：
May, 2017
Planned TW IND submission：
July, 2017

•DP production with stability 
studies
•Preparation for IND package
 Investigational Brochure
 Modules 2.4/2.6
 Modules 3.2.S/3.2.P
 Study reports
 Clinical protocol

2014 2015 2016 2017

•API (Non-GMP 300 g and 3 kg)
• In vitro & in vivo pharmacology
•Tox. formulation study
•Analytical & bioanalytical methods 
development

•Tox. DRF in rats and 
dogs

•Process development (API)
•Pre-formulation, 
polymorphism
•Salt selection, crystalline 
evaluation
•50g-scale synthesis

•GMP API production for 
clinical use (1 kg)
•28-day tox studies in rats 
and dogs

• In-house DRF in rat
•Clinical formulation study
•PK/ADME
•PDX

Grant approval
(NRPB program)
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DBPR114 - Development Plan 
towards IND Application

2016年王民寧獎
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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 IO therapeutic advantages)

• Less prone to develop drug resistance phenotypes in clinical setting

• Broadly active in vivo in various solid tumor xenograft (mostly to GI 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 GI cancers 

(gastric, liver, pancreas and colon) and acute myeloid leukemia (AML)
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