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Natural Products - Preferred for Specific Indications

Anticoagulant

B >90% of small molecules are Natural
Product derived

Antibacterial

m /7% are Natural Product or Natural
Product derived

Anticancer

B 63% of small molecules are related to
Natural Products

PHOENIXIP )
VENTURES Source: Journal of Natural Products. 2007. 70:461-477



1 1981 - 2006: Percentage of small molecule NCE

Examples: Natural Product; 8%

Cubicin®,
Taxol® Derived from Natural | Examples:
T / Product Relenza®,
/’ N .. Semisynthentic Taxotere®,
{,// A 22N Modification; 28% Byetta®
Synthetic; 49% _ '\
_\]\_l \x
N
. E— 20 0

Examples:
Valtrex®,

\_pharmacophore; 17% | Xeloda®,

Natural Product
Gemzar®

Half of all small molecules were Natural Products
or derived from Natural Products
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Discovery 1-10 years $1-20 MM
v Identification of chemical with bioactivity from plant or animal
Lead 2-3 years $2-5 MM
identification ———— _ — _ ———
i Optimization of bioactivity through chemical modification.
P;etﬁlcijri\ézal ~2 years $5 MM
E Testing of drug in animals models to determine safety and efficacy.
;:tlhnc:::easl 6-8 years $50-200 MM
e Testing of drug in humans to determine safety and efficacy.
Regulator
agprovaly 1-2 years ~$2 MM
{ Submit drug to regulatory authorities (FDA, EMEA) for marketing
Market approval. $25 MM
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[1 Pharma companies with Natural Products divisions
m Wyeth
® Novartis

[0 Pharma companies outsourcing the Natural Products
discovery

m Pfizer - Griffith University (Australia)
m Lilly - Albany Molecular Research

[1 Smaller Pharma companies

B MerLion - houses one of the largest and most diverse
natural product collections

B PharmaMar - discovery of new molecules from
organisms living in the sea

m Phytopharm - develops products based on medicinal
plants which have history of clinical use
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Two Exampies of Pharmaceuticals derived from African plants

ombrabulin (AVE8062)

B an intravenous combretastatin A4 analog

B natural combretastatin molecules are present in
the bark of Combretum caffrum, commonly
known as South African Bush Willow

B Phase III study for advanced sarcoma and
NSCLC by Sanofi-Aventis

Physostigmine

B From the Nigerian Calabar bean

B Isopto Eserine® for Glaucoma

m Xalieve™ in Phase II clinical studies for
treatment of dry mouth by Calabar SE, a
pharma company from Sweden
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