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Intellectual property dynamics

® Academic sector
—becoming more business like
—getting into drug discovery

® Chemistry databases
—private / public synergy

® Precompetitive Initiatives
—can compounds be shared?

® Conclusion
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The anti-intellectual effects of intellectual property

Christopher A Lipinski

Intellactual proparty considarations decrasss rasaanch
productivity in subtle and unanticipated ways. Chamical probsa
axchange batwaan Phama and acadamia i hindasad by
acadamic IP intarasts. Thess ars parcasived as a subtls
nuisancs by tha acadamic rasaarchar. Navel ligands for aral
targats ars histoncally faw and numbers of aconamically
attractive oral drug targats ara imitad. Economically
spatulstiva targsts lig in the acadamic domain but tha
madcinal chamistry to explora thass in adrug discovary sanssa
b=z in Pharma and coopsaration batwaan the two is hindarad by
wvary diffarant acadamic and Phamma views on chamical quality.
Taoks and probeas for acadamic targst validation can
accommodate kbosar chamical guality crtaria as opposad to
tha vary strict chamical quality criteria raguirad in Phama drug
discowvearny,

Libranies Screning Center Network  and  associated
Muolecular Library -]-h:[m'iir.nr':.' of screening compounds
exemphfy important effores to address this defioe [2).
The anti<intellectual effects of intellectual properoe (1F)
considerations are the wpics broadly covered by this
commentary. Too often, this tvpe of topic s treated as
if it were onlv a technical, legal or factual issue and the
very important effects of people’s amitwdes are ignored.
This commentary deals with some of the softer, people
ssues. Hence, it s unapologetically subjective and very
much an opinion piece by this author.

Profitability limits the number of oral
drug targets

IF conmswderations have alwavs been a core value of
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IP and subtle productivity effects

® Intellectual property considerations
decrease research productivity in subtle
and unanticipated ways.

® Chemical probe exchange between
Pharma and academia is hindered by
academic IP interests.

® These are perceived as a subtle nuisance
by the academic researcher.
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Academic biology - chemistry
disconnect
® Economically speculative targets lie in the
academic domain

® The medicinal chemistry to explore these
In a drug discovery sense lies in Pharma

® Cooperation between the two Is hindered
by very different academic and Pharma
views on chemical quality.
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Beautiful chemistry
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Horrible chemistry

':I\!i:[::?_-._a . ci ci
o 5
HH
o 0
| |
Bir
o o,
H¥
¢, &
':'-Ei Q o _.J:I__ﬁup
mﬂ_@_ﬂ ¥ H"H
| Ny
@hﬁ:"- i K. WO
HJI G\@ Remove these types of
These look good to compounds from any assays
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Academic biology enthusiasism
versus drug discovery reality
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Synthetic Ligands Discovered by in Vitro

Selection.

Wrenn, S. Jarrett; Weisinger,

Rebecca M.; Halpin, David R.; Harbury, Pehr B.
Journal of the American Chemical Society
(2007), 129(43), 13137-13143.
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100 million distinct
compds. is synthesized
.and subjected to
“selection for binding to
the N-terminal SH3
domain of the proto-
_oncogene Crk.

“The evolutionary
approach has the
potential to drastically
simplify and accelerate
small-mol. discovery.”
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Evolving public private cooperation

Wikipedia talk:WikiProject Chemistry/CAS validation

From Wikipedia, the free encyclopedia
= Wikipedia talkWikiProject Chemistry

Contents [hide]
1 CAS Discourages Using SciFinder for curating 3rd party databases {e.g. Wikipedia)
1.1 Mew announcement from CAS
1.2 Blog Feedhack
2 First black of 25
3 Looking for a Status Report
4 Steren |s=sues on Structures
alnorganics

CAS Discourages Using SciFinder for curating 3rd party databases (e.g. Wikipedia)

New announcement from CAS

CAS, a division of the American Chemical Society, is pleased to
announce that it will contribute to the Wikipedia project. CAS will
work with Wikipedia to help provide accurate CAS Reqgistry
Numbers® for current substances listed in Wikiprojects-
Chemicals section of the Wikipedia Chemistry Portal that are of
widespread general public interest.
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Academic drug discovery efforts

® University of Dundee, Scotlanc

—treatment of African sleeping sickness

® Medical Research Council Tec
—health of the UK population

nnology UK

® Catholic University of Leuven, Belgium
—CD3 (center for drug discovery and

development)
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Needed for academic drug discovery
welicome!rust

-’;l.Itrgﬁrjﬂ Strategy | Funded activities |=-"r|rn-||.=-|:||:|.=- centre | wWhat's on -

» Biemedical science ABDUT SEEDING DRUG DISCDVERY
: Technology transfer

Translation awards

For further information about the application process pleaa
Shkratanis teanelation the Wellcome Trust: techtransteri@wellcome, ac, uk.
awards

Seeding Drug
Discovery scheme

+ Medical MﬁEﬁTﬂﬁf
+ Futﬂa:f:.gaﬁ g-aﬁ;g mg.a"ﬁ;
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Analytical opportunities

In 2004 at the Society
for Biomolecular
Sciences meeting
10% of attendees
were academics. In
2008 at the SBS
meeting 35% were
academics.
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Precompetitive initiatives

® Cooperation among pharma for activities
viewed as clearly precompetitive
—safety biomarkers
—imaging technologies

® Cooperation among pharma for activities

viewed as proprietary / IP sensitive?

—“Pathways Across the Valley of Death: Novel
Intellectual Property Strategies for Accelerated
Drug Discovery”

Arti K. Ral, Duke University Law School
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Share chemistry without IP effect?

Science & Technology ) o)
Share”

Volume 83, Number 17
Maybe!

ACSE MEETING NEWS

IS SAFE EXCHANGE OF DATA It depends
POSSIBLE?
Modelers in need of proprietary compounds seek ways to On CO ﬂteXt

share information, but not structure

INnChIKey for lvermectin

-(} )\ (r SPBDXSGPUHCETR-VHJJIYNUBB
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Richness in chemistry databases

® Cooperation between proprietary and
publically accessible data sources

® New batch mode chemistry search options

® New linking of structures to calculated and
experimental data

® Late breaking press release July 23, 2008
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Open Access ChEMBL Databases

Free access to large scale drug discovery
chemogenomics data

— Five year grant from Wellcome Trust to the European
Bioinformatics Institute

— www.ebl.ac.uk

StARlite — Medicinal chemistry
— ~430,000 unigue compounds

CandiStore — Clinical development candidates
DrugStore — Launched drugs

SARfari — integration platform for gene family
chemogenomics and 3-D structural data

— Kinases
— Rhodopsin-like GPCRs
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New chemistry batch abillities

SubScape™... Available to SciFinder Subscribers

subScape is a new substance visualization tool available to subscribers who are using SciFinder
2007, SubScape allows you to easily visualize substances and manage substance answer sets
retrieved in =ciFinder to speed the discovery process.

With Sub=cape, you can:

l[dentify novel substances which are structurally similar for the purposes of lead discavery
Explore secandary uses for existing substances

Research potential adverse effects for a drug

Investigate competitive intelligence related to all of the substances listed in a patent

CAS Subscape™ allows one to process a SciFinder
answer set of 20,000 compounds and map these
against any CAS field.

Conference on Small Molecule Science, San Jose CA, July 28
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New options for name search

Registry Number: 70258-86-7
Mo Structure CAS .
Diagrarn SciFinder did
Auwailable .
_ not give a
Formula: Lnspecified
structure for
CA Index Hame: Ivermectin .
lvermectin
Other Hames: 22 23-Dihydroavermectin B1; Cardomec; Cardotek 30; Cevamec; Equimec;
Equimec Paste; Egvalan; Heartgard; Heartgard 30; Hywermecting lvectin;
Iverting womec; lvosint; Jetamec; L 640471; MK 933; Mectizan; Noramecting
Oramec; Pandex; Phoenecting Stromectol; Uvermnec; Yermic; Zimecterin

'ChemSpider”

ﬁiiili—| fStructurelCentnclCommniul rll_wr[; Ehenmis

Home Search Services Resources About

ChemSpider is a free access service providing a structure centric
community for chemists. Providing access to millions of chemical
structures and integration to a multitude of other online services

ChemSpider is the richest single source of structure-based chemistry
information.
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New structure capture options

= SDF Browser

et ectin | o |« 4 ”1 :”1 >
o, mixture of Ivermectin component B(sub || | @ [ & | &b [ BetaDescriptors
1a) and Ivermectin component B{sub 1b) Il E

o mixture of Ivermectin component Bi{sub E
1a) and Ivermectin component B(sub 1b). |
MWERMECTIN

[vermectin [USAN; BAN: INN]

lvermectin B1

lvermectin Bla

[vermectin B1b , ;
vermectin component B I — e 2

[vermectin compaonent B{sub 1b) - . [Velue B
wermectin Component BEla Z ;LTS;;:LRE HATE ?:2:1115?394 e
[vermectin Component Blb | - 240,12

[vermectine . HBa 44

[vermectine [INM-French] " Hed &

lvermectin-luminol " PUBCHEM_COMPOLUMD_CID 435110

[vermectinog " PUBCHEM_COMPOUND_CAMONL... 1

vermectno [INN_SDEH|S|F|] PUBCHEM_CACTYS_COMPLERITY 3340

. PUBCHEM_CACTYS_HEOND_AC... 28
| PUBCHEM_CACTYS_HEOND DO... &

PUBCHEM_CACTYS_ROTATABLE... 15

PUBCHEM_CACTYS_SUBSKEYS ABADCFESPgALAALALAAAAALAALALS,

lvermectdnum
[vermectinum [IMNM-Latin]

|Vermect|n name SearCh |n PUBCHEM_MIST _IMCHI InChI=1/C48H74014, C47HTZ2014/cl-1 =
Chemspider, then link Structure, data from PubChem
directly to PubChem and can then link to Medline
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Analytically useful properties

% NAMES AND SYNONYMS

Validated by Experts, ‘Validated by Users, Mon-Validated, Remevedysers, Redirected by Users,

Redirect Approved by Experts

IWVERMECTIN [k
Ivermectin Bla

%] PREDICTED PROPERTIES
ACD/LogP: &6.61

LogP: XLogP: 2.80 # of Rule of 5 Violations:
ACD/LogD (pH 5.5): &.61 ACD/LogD (pH 7.4):
ACD/BCF (pH 5.5): £2318.94 ACD/BCF (pH 7.4):
ACD/KOC (pH 5.5 94095,72 ACD/KOC (pH 7.4):

#H bond acceptors: 14 #H bond donors:
#Freely Rotating Bonds: 11 Polar Surface Area:
Index of Refraction: 1.564 Molar Refractivity:

Molar Volume: 708.3 om” Polarizability:

Surface Tension: 1.9 dynefom Density:

Flash Point: 267.3 2 Enthalpy of Vaporization:
Boiling Point: 240.4 *C at 7e0 mmHg  Vapour Pressure:

3

6.61

£2318.05
94094.38

3

137.06 A“
230.72 cm”
31.46 10%%cm?
1.23 gfcm?®
155.25 ki/mol

0 mmHg at 25°C
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41 Natural Products 1990-2000
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Conclusions

Academia, public sector, pharma

— rapidly changing and dynamic scenario
Academic drug discovery

— growth and new opportunities for analytical
Greater chemistry database synergies
Better database batch mode capabillity

Intellectual property

— a nuisance sometimes, but also a positive
change facilitator in unexpected ways
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