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Search the way you want. Find relevant
data faster. Power your decisions with
iIndustry-leading chemistry tools.

I The new

sentris

30

s a researcher, one of your greatest challenges is managing,

accessing and fully exploiting massive amounts of

diverse, complex information. This daily data blizzard
includes chemistry and biology information from in-house sources
and commercial databases, citations from journals, papers and
Internet resources, lab notebook entries and results from your
favorite calculators and predictive tools, to name just a few items.

To make sound decisions based on all this valuable information,
you need an informatics system that helps you access data
systematically—one that illuminates your findings by helping you
understand the relationships between data sets. Most importantly,

(continued on page 4)
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(continued from page 3)

you need a system that helps you determine
what data is critical for decision making in
prioritizing and optimizing lead compounds.

The MDL® Isentris® 3.0 informatics system,
scheduled for release this August, helps you
stay ahead of the competition by
accessing commercial and in-house
data and searching them simultaneously.
For example, by automatically providing
proprietary and commercial sourcing
information when you review a reaction,
Isentris gives you all the information you
need when you need it, enabling you to
make informed decisions with confidence
and quickly move to the next step.

“With Isentris, you can quickly assess
information from a variety of commercial
sources, including CrossFire Beilstein,” says
Dr. Dominic John, Isentris Group Manager,
Elsevier MDL. “Then you can add your pro-
prietary data to the mix and easily search,
browse, organize and convey this com-
prehensive content in the context of your
workflow using flexible combined query,
browse and report forms that you can
fine-tune to meet your needs. Isentris also
offers unparalleled rapid development,
high performance and scalability to meet
the needs of your organization.”

The MDL® Isentris® 3.0
informatics system helps
you stay ahead of the
competition by accessing
commercial and in-house
data and searching

them simultaneously.

To see the system in action right now,
take the MDL lIsentris tour. [Link]

How is Isentris different?

More than 75 of the world's leading
pharmaceutical, biotechnology and
chemical companies have adopted MDL
Isentris because the system speeds
research, cuts costs and boosts productivity.
To appreciate the everyday benefits of
Isentris, however, you need look no further
than the laboratory workbench.

With Isentris, you no longer have to dig

Out-of-the-box tools and services

supporting R&D organizations

MDL Isentris offers comprehensive tools and
services supporting scientists, developers and
system administrators in R&D organizations.

Integrated solutions for scien-
tists

e Forms-based searching and browsing
of chemical and biological data

e Advanced chemical drawing,
presentation and query tools

e Cherry picking of data, list manipulation
and decision tracking (history tree)

e Advanced visualization with Spotfire
DecisionSite

e Powerful and easy reporting through
HTML, Adobe PDF and Microsoft
Excel/ Word/PowerPoint

e Support for SAR analysis to prioritize
and optimize lead compounds

¢ Unique Reaction Planner for identifying
known synthetic pathways

Flexibility for developers

Faster application development with
fully documented APIs

Standard development technologies
(.NET and Java)

Support for Web and thick client
applications

Web services

Chemical business rules and
calculations

Ease-of-use for system
administrators

Fast data access
Superior WAN performance
Quick, easy design of data views

Molecular Connection 2
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through huge volumes of irrelevant data.
Instead, immediately target your valuable
internal data and augment your findings
with relevant data from external sources.
You can turn your data upside down to
see it in a different context and explore
interesting relationships. For example, while
browsing a set of reactions you come across
an interesting citation and wish to see all
the reactions associated with the citation.
With Isentris, you can easily view all the
reactions to assess the quality and type
of information in the citation. This provides
a broader perspective on your data and
makes for better informed decisions.
You can customize your data displays,
so that they are meaningful and useful.
Dynamic, personalized data views—
based on your researcher profile or the
question you are asking—automatically
present information in the context of your
workflow, helping you extract maximum
value from the data at hand (Figure 1).
Isentris lets you work in ways that
make sense to you—and it remembers
what you’ve done. A history tree captures
the sequence of queries and list manipu-
lations used to select important data, so
you can rerun workflows and share them
with colleagues. As you move about the
information landscape, Isentris automati-
cally and intelligently retains your data
manipulations, making time-consuming,
repetitive queries a thing of the past.
You can immediately search and
browse reaction information in Crossfire
Beilstein and MDL® Patent Chemistry
Database. These rich sources give you
access to over 14 million reactions for
synthesis planning. Isentris easily performs
hundreds of simultaneous searches and

(continued on page 5)
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Figure 1: Isentris accelerates research with powerful, integrated, out-of-the-box capabilities. You can utilize Spotfire visualizations (A) and customized views of
project data (B). You can easily convert data to SAR tables (C) and rapidly generate synthesis pathways using the Reaction Planner (D and E).

(continued from page 3)

instantly brings back results from multiple
sources (e.g., known toxicity, biological
activity, property data, synthetic pathways,
availability of starting materials, etc.).

You can send your results to Spotfire
DecisionSite, use Spotfire’s extensive
visualization tools to interpret the data
and return the data to Isentris for contin-
ued searching and decision making.

With a minimal numbers of clicks, create
a list of references to acquire, compounds
to purchase, spreadsheets to analyze or
reports to share with colleagues. With a
single click, report your findings in PDF,
HTML, Word and PPT formats with no
administrator support required.

Isentris is different because it makes it
very easy to access the information you
need from internal and external sources
within the context of your workflow.

Instead of making you search for data,
Isentris pushes relevant information to
you while also providing access to the
DiscoveryGate content platform and to
integrated workflow applications like MDL®
Draw, MDL® Registration, MDL® Logistics,
MDL® Notebook and Isentris for Excel.

In addition, organizations can take
advantage of flexible .NET controls for
application development and the unsur-
passed chemistry sophistication exem-
plified by the powerful MDL Direct data
cartridge, which combines full reaction
searching and proven performance on

The bottom line is—the days
of many clicks and
multiple, tedious, parallel

searches are over.

databases with over five million reactions
and at least 20 million structures.

“The vision and strategy underlying
Isentris has grown out of many customer
meetings,” says Dr. Trevor Heritage,
Senior VP and Chief Scientific Officer of
Elsevier MDL. “By listening closely to
customers, we have gained an intimate
understanding of the difficulties involved
in accessing, processing, managing and
analyzing data. The solution that has
emerged is MDL Isentris, the most powerful
system for knowledge registration, informa-
tion delivery and laboratory workflow support
available today. Isentris not only provides
focused content; it also provides the means
to manage and fully exploit the content
using powerful, integrated tools for data
analysis and collaboration...and Isentris is
backed by Elsevier MDL, a company with
nearly 30 years of experience delivering

(continued on page 6)



Molecular Connection 2007 Vol 25 No 3

Isentris Update

(continued from page 5)

scalable discovery informatics solutions
and unrivaled customer care.”

Synthesis planning and decision
support

Isentris 3.0 overcomes your challenges
with data access, especially in the areas
of synthesis planning and decision support,
enabling you to get the most out of data
and to work more effectively and collab-
oratively with colleagues.

MDL Isentris provides advanced forms-
based information access, flexible tabular
displays and a powerful search/browse
engine. “One way to think of it is as a kind
of work bench where you can organize all
the data and functionality you need in the
ways that work best for you,” says Dr.
Dominic John. “In Isentris, you can easily
navigate across data, tasks and applica-
tions. The system provides useful summary
views, but you can also easily drill into the
details to make quick decisions. A unique
‘tell me what | don’t know’ service auto-
matically informs you about relevant
information from multiple sources without
your having to ask for it. The bottom line
is—the days of many clicks and multiple,
tedious, parallel searches are over.”

Isentris 3.0 launches your favorite tools
for processing, enriching and visualizing
data. Integration of applications such as
Microsoft Excel spreadsheets, Spotfire
DecisionSite and ACD/Labs calculators
ensures that you always have the best
tools at hand to make informed decisions.
(See this issue’s associated article on
the integration of ACD/Labs’ powerful
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Figure 2: Integration between Isentris and Spotfire DecisionSite offers powerful data visualization capa-

bilities, accelerating the filtering of lead compounds.

scientific calculators with MDL® Draw.)
Isentris forms for searching and
browsing scientific data also function as
convenient reporting templates, enabling
you to quickly and easily disseminate
your findings to colleagues. (See this
issue’s associated article entitled “Taking
the drudgery out of scientific reporting.)

Faster synthesis planning, reduced
costs

Whether you’re searching for starting
materials or intermediates, designing

Isentris pushes relevant
information to you while
also providing access to the
DiscoveryGate content
platform and to integrated
workflow applications like
MDL® Draw, MDL®
Registration, MIDL® Logistics,
MDL® Notebook and

Isentris for Excel.

solution-phase or solid-phase combinatorial
libraries or planning novel syntheses, Isentris
supports your synthesis workflow by
providing comprehensive reaction data and
a unique Reaction Planner that together
improve the speed, efficiency and cost-
effectiveness of synthesis planning.

To find suitable reaction transformations
to create novel compounds, you can
search with a single query over both
commercial and in-house reaction data,
including more than 17 million reactions in
one of the largest compilations of reaction
databases in the world (CrossFire Beilstein,
MDL Patent Chemistry Database and the
MDL® synthetic methodology databases).
Inclusion of reaction data from patents
helps you to avoid synthesis routes that
might infringe on another’s intellectual
property.The Isentris Reaction Planner,
which finds known synthetic pathways to
given, known compounds, is a ‘must-have’
tool for synthetic chemists. With it, you
can construct an efficient, cost-effective
synthesis plan in just minutes. Starting
with a simple structure search, the system
automatically finds, collates and links
appropriate reaction steps from com-
mercial sources and your own in-house
reaction databases.

A direct link to compound availability and
pricing enables you to see what starting
materials are available and their associated

(continued on page 7)
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(continued from page 6)

costs. If a particular starting material is not
available, the Reaction Planner back-tracks
and looks for reactions that lead to it. In this
way, the system quickly builds up a practi-
cable synthetic route—and you avoid
numerous time- and resource-consum-
ing manual searches exploring different
routes to assemble the data required to
make a decision.

Finally, you can easily export a reaction
plan and create a report describing the
plan along with the compounds to procure
and the citations to review. Fast, easy
reporting facilitates project team collab-
oration and decision making.

Integrating best-of-breed services
and tools

You can think about the Isentris system
as a set of services, some provided by
Elsevier MDL, others provided by third
parties or by customers. This services
component of Isentris offers many valuable
opportunities for application developers
and the research organizations they support.
As Elsevier MDL builds its own applications,
like MDL Logistics, MDL Registration, MDL
Notebook, etc., we are exposing these
functionalities as services that can be

A’ tell me what

I don’t know’ service
automatically informs
you about information
from multiple sources
without your having

to ask for it.

leveraged by other MDL applications—
and potentially by your own applications.
These services support virtually every
activity within an R&D organization. There are
services for integrating, pivoting, summarizing
and transforming data, for aggregating and
de-duplicating results, for collating citations,
for managing enumeration, for registering
compounds, for sourcing and purchasing
reagents. For example, the shopping cart
functionality of MDL Logistics seamlessly
integrates with third-party purchasing
systems like SAP and Ariba, enabling you to

Figure 3: Dynamically access and share information from multiple data sources in a single integrated
view. For example, the Reaction Planner makes it possible to explore the precursor steps from available

reactions, as shown above with CrossFire Beilstein data.

submit materials to a corporate purchasing
system for immediate acquisition.

Fully supported and documented APIs
at all levels of the Isentris system—on the
client, middle tier and database back-
end—facilitate the ready extension and
integration of custom and third-party
functionality. This makes it much easier for
application developers to provide best-of-
breed tools for research scientists and
system administrators alike.

The Isentris client features a .NET
presentation layer that is highly customiz-
able using standard development tools
and offers a high degree of flexibility in
building scientific applications. As the .NET
environment supports both thick and thin
client capabilities including installed clients
on the desktop and dynamically update-
able clients, developers can easily and
quickly create recomposable user inter-
faces that meet the needs of scientists.

With Isentris 3.0, the Isentris system
moves to a popular application server
on the middle tier (Apache Tomcat) with
SSL and Linux support. Tomcat is freely
available for download as part of the
Mozilla/Apache suite of open source
licensed applications, APIs and services.
The primary benefit of the Tomcat servlet
container is that it enables R&D organi-
zations to quickly deploy Web-rich
applications without having to purchase
additional components.

Step up with confidence

You may be considering moving to
MDL Isentris from MDL ISIS, from another
vendor’s platform or from an in-house
developed system. Whatever the case, you
can step up to Isentris with confidence,

(continued on page 8)
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Figure 4: Isentris provides flexible configuration set-up forms (A), the ability to configure data sources (B) and extensive application development capabilities (C).

(continued from page 7)

and without interrupting your operations.

Begin by working with Elsevier MDL to
demonstrate the value of Isentris in your
organization. Consider the Isentris Starter
Kits (or develop a custom transition plan)
with the assistance of Elsevier MDL
consultants and deploy Isentris in stages
using whatever flexible approach is most
appropriate for your business needs.

See the article on putting MDL Isentris
into practice in the previous issue of
Molecular Connection (Volume 25,
Number 2).

Migrating to Isentris lets you leverage
your investment in Elsevier MDL’s industry-
leading cheminformatics technology
and does not require rebuilding your
informatics infrastructure. As ISIS and
Isentris share key design and data repre-
sentation features, you can even run the
two systems concurrently and take a
step-by-step approach to migrating your
chemical structure repositories and
workflow applications to Isentris.

Your existing ISIS files (lists, molfiles,
SDFiles, spreadsheets, chemical sketches)

are all forward-compatible with Isentris,
and Elsevier MDL Consulting can assist
in transitioning your ISIS Hviews to
Isentris Integrating Data Sources.

With Isentris 3.0, you have a powerful
array of proven, out-of-the-box informatics
solutions at your fingertips. You avoid the
many difficulties and limitations inherent
in hosting duplicate or parallel databases.
You can be up and running quickly thanks
to straightforward migration protocols,
compatible file formats and short learning
curves. In the end, your critical informatics
infrastructure will be securely installed on
a solid foundation provided by Elsevier
MDL, the pioneering leader in discovery
informatics.

Delivering all your scientific information

The Isentris 3.0 release represents a
significant milestone in the evolution and
maturation of Isentris capabilities.
¢ The ability to access both in-house and

commercial data through the Isentris

client ensures that essential information
is included in the decision-making
process.

e Self-service, query-by-form function-
ality in the client speeds research by
enabling you to access and manipu-
late content yourself, without having
to request assistance from system
developers or administrators.

e The availability service automatically
flags data related to specific workflows,
pointing you to critical information that
you might otherwise overlook.

¢ Beilstein reaction data in the Reaction
Planner accelerates synthesis planning.

e |ntegration with Spotfire DecisionSite
lets you interact with your data in a
rich and visually stimulating graphical
environment.

MDL Isentris 3.0 makes information and
applications more accessible to researchers.
The system integrates content and ana-
lytical tools in a user-friendly framework
that promotes collaboration, accelerates
discovery and is easy for customer
organizations to leverage and extend.

Discover Isentris for yourself. Contact
an Elsevier MDL Account Manager for
more information or take the Isentris
tour. [link]m

" The MDL ISIS Hview (heterogeneous view) presents data in tree-structured views that are useful for searching content. However, the need to maintain hundreds of isolated Hviews in a
system built on proprietary coding increases the complexity and cost of data storage. The MDL Isentris Integrating Data Source dynamically represents multiple derived hierarchies
providing real-time updated views of data as well as powerful data pivoting and other list management capabilities that offer significant advantages over Hview technology.
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eporting scientific information is a

necessary but often laborious and

time-consuming task requiring
repetitive cutting, pasting, formatting and

annotating of data. And the effort is
cumulative, as similar reports are often
required every week or month.
Commercially available reporting tools
help scientists create reports, but they
suffer from inherent limitations. In most
cases, the tools cannot interpret and
display scientific data formats such as
chemical structures. Scientific data are
highly structured, so data experts are
needed to use the tools to create report

templates. The high overhead in main- N -
- . A . , g
taining these templates, and the underlying - i _:. .
query and gccess systgms, puts the luxury g e e CEm
of personalized reporting templates - fh GR G e fyme Den TR e O IR At G i
beyond the reach of most scientists. The = Moo Ak e JLRLIEE i EEam. EEExO-V A} =
. . . ¥ = it ™ 1= - R C-RERY e e ™ e R -
MDL® Isentris® system changes this by i
. . . . | Qa
transforming and simplifying the way ' e e
A A | E |
scientists create reports. i = i .
L e R
(continued on page 10) §
MO bt i 35 [ AL HEACTRNE] E-‘Eﬂf Sy
i Ve Opleed Colalaes el _._U.: ___________
[ ToaaTy, U AL REACTIONG x o ] I
5 Dy | g B D sl Refwengis s L © s
Nasciera: (0 0 .l .ﬂ ¥ Tln-u:- y Lo =1s
1 i L )
o
- H-. o "
i1 ci s .
I A n I
ci i — M Rlarices
LS | Vit
i rF [ Tve] e
/ e I
Sy fewparcs)  oress  (orakora | Bssgers  Sokr Sumon | Feascng Gans ) - ;T;w;m‘:ﬂﬂ — :m’-‘::w:’ﬁ?‘ :
ot i [ d s S B Shew i Sawcrea Brreerce F— - I:
[FryT— W vm Vem Pmiweros e S Basprin | Conilors -
i i s s OO0 Ao il s g-A-mE=aa)
L oaEeAE 5 F & 1OF1 moH L et = = - .
i i = M diph a1l el gl UL 3
| B TOF Y OO0
£ (LR e Figure 1: The background image shows reaction data displayed in an Isentris form.
£ s The foreground image shows the report created in Microsoft Word. Data which
may be hidden in the form are automatically formatted for inclusion in the report.




Pharmacological Profiling

Isentris takes the drudgery
out of reporting... there’s
no longer the excuse that

reporting is too much effort..

(continued from page 9)

In Isentris, forms are used to search and
browse scientific data and as report tem-
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in forms for reporting. Reports created from
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of the data in the report format selected
(Figure 1). You can save reports created in
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Microsoft® Word/PowerPoint®/ Excel®, PDF £
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Figure 3: This report illustrates what you can achieve in seconds when reporting data from Isentris using
an Excel template and Isentris for Excel functionality. This rich SAR table instantly provides automatic
filtering and dynamic graphs showing the distribution of physicochemical and biological properties
(Lipinski rule of five) with conditional formatting applied automatically.

Figure 2: The reaction form displayed in Figure 1 is easily modified and saved for future use using

“Scientists may want to create their own
forms from scratch, or they may need to
modify an existing Isentris form. The form
designer functionality in Isentris makes both
of these tasks easy,” says Dr. Dominic John,
Senior Product Manager at Elsevier MDL.

In addition to providing highly structured
document reporting, Isentris also supports
reporting to Microsoft Excel spreadsheets.
Isentris for Excel enables you to auto-format
data into reports using Excel templates that
offer exactly the view, calculations and
visualizations you need every time, in sec-
onds (Figure 3).

“Isentris takes the drudgery out of
reporting. Researchers can quickly and
easily create the reports they need and
share them with colleagues in a timely
manner. With MDL Isentris, there’s no
longer the excuse that reporting is too
much effort,” concludes John.

For more information about the powerful
Isentris system, contact your Elsevier MDL
account manager or visit www.mdl.com.
Register for a live Web seminar.
www.mdl.com/webinars
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Using
DiscoveryGate

in medicinal chemistry and
cancer research

by Dr. Guido Kurz, CNIO Centro Nacional de Investigaciones Oncologicas (Spanish National Cancer Research Center), Madrid, Spain

esearchers can eliminate undesirable leads early in the lead generation
process by quickly accessing information on pharmacological
effects, side effects and drug-drug interactions for compounds or
compound classes of interest, as well as their corresponding metabolites.
The DiscoveryGate online platform supports this timely drug assessment by
providing researchers with quick access to a wealth of information, all from

within the same system, from data sources which are otherwise dispersed.
(continued on page 128
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(continued from page 11) Case Study

Let us assume that we are interested in checking information known about
the reference compound gefitinib, specifically the existence of clinical and
pre-clinical data, synthetic protocols and commercial vendors.

The CNIO -
has adopted 0™ NQCI

K/N 0
D . G t ~TN | SN Gefitinib (Iressa®) is a known EGFR inhibitor
1scooe 1’y ate \0 . /) recently approved in lung cancer therapy.

because it offers
Let us further assume that we also work on Epidermal Growth Factor Receptor
H EGFR) inhibitors and want to check their adverse clinical effects. Like Iressa, our
both chemists and  EGFR inhibic . eir . . :
compound of interest contains a solubilizing morpholine and we want information
on its mechanism of action. We need to either buy or synthesize Iressa to use it

biologists access as a reference standard in our preclinical tumor models.

. 1. Search the PharmaPendium™ database for adverse effects and drug
tO a ZUlde T[lnge safety information (Figure 1). PharmaPendium provides a wealth of clinical and
pre-clinical information on Iressa including:

Of information  FDA Approval Package:
e Medical/clinical review with description of clinical trials, key efficacy findings,
a t the i1’l te iface Zggaob;g’gez)roflle in humans (with structures), full PK parameters, toxicity findings
¢ Pharmacological review (preclinical activity, PK and toxicity in different species (>120 pages)
between the * Chemistry
¢ Label

two diSClphn es e Mosby’s Drug Consult™ (Drug Monographs)

* FDA Approval Package with information spanning physico-chemical properties,
formulation data, drug-drug interactions, preclinical and clinical data.

e Meyler’s Side Effects of Drugs

==
a
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Figure 1: Adverse effects of Iressa from the Label in the FDA Approval Package (search

parameter highlighted in results) (continued on page 13)
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(continued from page 12)

Centro Nacional de Investigaciones
Oncologicas (CNIO)

ocated in Madrid, the Centro

Nacional de Investigaciones
Oncologicas (CNIO) was founded in 1998
as Spain’s National Cancer Research
Center. With approximately 400 scientists
engaged in basic and applied research,
such as molecular diagnostics and drug
discovery, the mission of the CNIO is to:

e Carry out research driving towards the
discovery of new and effective diag-
nostics for cancer patients

¢ Bring scientific breakthrough to the
clinic to ensure advancement is trans-
lated into a reality for patients within
the National Health System

e Transfer CNIO-developed technology
to innovative companies

e Create a new and efficient manage-
ment system, to break away from the
traditional Spanish model

The CNIO is one of the few European
Cancer Centers to allocate resources to
both basic and applied research in an
integrated fashion, thus supporting the
interaction of basic research programs
with those of molecular diagnostics and
drug discovery.

For more information: www.cnio.es

Molecular Connection 2007 Vol 25 No 3

Conduct a Drug search for Iressa to display Adverse Effects/Toxicity results (Figures 2 and 3).

Precierst s Pawt skt
[ [ [ e

rae

P T T .

Ak bt

szt BEIETI

Apabr g b gt g

| m 1
— 7

AEakir i

Figure 2: Clicking on the hyperlink under Clinical Data for Abdominal pain displays the clinical
data for Iressa
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Figure 3: Adverse effects of Iressa in primary FDA report provided by PharmaPendium.

2. Search for Iressa in xPharm?®, a database of pharmacological information that maps
the interactions between agents, principles, targets and disorders for drugs (Figure 4).
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Figure 4: xPharm search results for Iressa showing related records (color coded): two orange
codes for Agents (the Iressa concise drug report plus a monograph on tyrosine kinase inhibitors)
and one purple color code indicating a Disorder.

(continued on page 14)
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(continued from page 13) Click on the Gefitinib record to review the concise drug report. In xPharm, all
references are color coded and records are cross referenced (Figure 5).

DiscoveryGate \
provides database
content that
spans the drug =5 .
discovery spectrum, W:. . A T i
from target |emmmimmeee " me oz e ek ————
validation to M"::m n

Figure 5: Pharmacology data (PK and PD) on Iressa in xPharm. Scrolling to the end of the record
displays useful links to the primary literature, reviews and related Websites.

Click on the Tyrosine Kinase Inhibitors record to review target class and
competitor compound information (Figure 6
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Figure 6: Compare Iressa with its closest competitor Tarceva

(continued on page 15)
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Pharmacologica

(continued from page 14)

3. Search in MDL® Drug Data Report (produced by Elsevier MDL and Prous
Science) for drug data information on Iressa (Figure 7).

DiscoveryGate® | MDL® Database Browser
quesrisn regoris
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Figure 7: Pharmacological activity information displayed for the Iressa record in the MDL® Drug
Data Report database. ‘Also found in’ links at the top of each DiscoveryGate record offer imme-
diate connections to relevant information on the same compound in other data sources.

Click on the Metabolite link to display the Iressa record in the MDL® Metabolite
i * Database and return to the FDA Approval Package in the PharmaPendium data-

base (Figure 8).

F
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Figure 8: The results in MDL Metabolite show oxidation of the morpholine moiety in 9 of 13
cases with data on species and enzymes including references. In the PharmaPendium data, five
metabolites are identified in human plasma (CYP3A4). O-desmethyl gefitinib has the same expo-
sure and EGFR-TK activity, but only 1/14 of its potency in a cell-based assay. With an elimination
half-life of 48 hours, this compound is stable and metabolism of morpholine is not an issue.
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(continued on page 16)
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(continued from page 15) 4. To find purchasing information for the reference compound, click on the
ACD link to retrieve related records in the MDL® Available Chemicals Directory

In summary, within a few minutes we database, the world’s largest collection of chemical supplier catalogs (Figure 9).

reviewed clinical, metabolite, toxicological,
patent and adverse side effects data on

DiscoveryData® | MOL® Dalabase Browser

Iressa. Additionally, we accessed the I . a3 i

primary literature and quickly determined MDL® Available Chemicals Directory

whether it is safe and cost-effective to buy ~r L

or synthesize the reference compound. | 1 J( : ekl

The DiscoveryGate platform offers compiled | Substance

information from various areas of the drug — i

development process and also provides i O i

access to the primary literature and reports. pes :

The CNIO has adopted DiscoveryGate Figure 9: MDL ACD displays pricing, packaging and supplier contact details for the Iressa compound.
because it offers both chemists and

biologists access to a wide range of 5. We can also synthesize Iressa using information provided in multiple data
information at the interface between the sources containing synthesis information, including the Beilstein Database and
two disciplines. The platform also provides Cheminform Reaction Library. Click on Patent Chemistry to review synthesis
database content that spans the drug information for patented molecules including retro-synthetic schemes (Figure 10).

discovery spectrum, from target vali-
dation to clinical data.m=
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Figure 10: The MDL® Patent Chemistry Database includes information on three synthetic routes
from the patent literature, including two patents from AstraZeneca and one from Natco Pharma.

The records in the MDL Patent Chemistry Database contain detailed synthetic
protocol information for the synthesis of Iressa (Figure 11).
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Figure 11: Detailed synthetic protocol information for the synthesis of Iressa
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MIDL® Draw calculator add-ins
improve workflow efficiency

Elsevier MDL and
ACD/Labs are working
together to build a series
of MDL Draw add-ins
that will enable scientists
to calculate molecular
properties and assess
spectroscopic parameters
within Isentris.
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n a world where research groups can routinely synthesize thousands of compounds a day,

scientists shouldn't have to waste time tracking down a *C NMR shift or a pKa value. MDL®

Draw calculator add-ins enable scientists to determine molecular properties and assess
spectroscopic parameters without having to leave the MDL® Isentris® environment.

MDL Draw’s innovative, easy-to-use drawing capabilities, including quick and accurate
structure and query drawing, improve scientists’ efficiency. “MDL Draw does not try to provide
out-of-the-box support for every scientific workflow a customer might have. Instead, its
flexible add-in capability enables customers to build in those custom and third-party workflows

(continued on page 18

Figure 1: Dr. James Jack demonstrating the extensions he and fellow consultants have developed enabling MDL
Draw to include calculators from ACD/Labs, an MDL® Isentris® Alliance partnertion half-life of 48 hours, this
compound is stable and metabolism of morpholine is not an issue.
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(continued from page 17)

that are unique to an organization,” says
Dr. James Jack, Senior Consultant at
Elsevier MDL. “Once added, they become
part of your personalized set of tools and
menus in MDL Draw. For example, you can
add scientific calculators, predictors, enumer-
ators, chemistry business rule checks and
vocabulary for your stereochemistry rules.”

At the 2007 European Users’ Group
Meeting in Strasbourg, France, Dr. Jack
demonstrated proof-of-concept prototype
extensions for adding calculator func-
tionality to MDL Draw.

“MDL Draw is a very powerful chemical
drawing application with a well-defined .NET
APl which allows Draw to be extended in
ways that could be only dreamt of in MDL®
ISIS,” says Jack. “Moreover these extensions
can be produced quickly and easily using
industry-standard programming languages.”

Access powerful calculators from
within MDL Draw

The prototypes developed cover simple
structure-to-InChl, InChl-to-structure and
SMILES—to-structure conversions, as well
as, calculated values using MDL® Cheshire
and calculators from Advanced Chemistry
Development, Inc (ACD/Labs). Examples of
other developments include: the Calculate
As You Draw add-in, which uses MDL
Cheshire scripts to calculate numerous
structural properties on-the-fly (Figure 2);
the Bioavailability add-in, which calculates a
series of properties for the whole canvas or
a selection using MDL Cheshire and plots
them using a third-party .NET graphing
control (Figure 3); and the Isotopomer
Distribution add-in, which predicts the
molecular ion peaks for the whole canvas
or a selection (Figure 4).

Isentris Alliance partnership spurs
innovation

Recognizing the need to integrate physical
property data into modern discovery infor-
mation management systems, ACD/Labs
partnered with Elsevier MDL in 1996 and is
now a member of the MDL® Isentris®
Alliance partner program. Elsevier MDL
and ACD/Labs are working together to
build a series of MDL Draw add-ins that will
enable scientists to calculate molecular
properties and assess spectroscopic
parameters within Isentris. Today, without
leaving the Isentris environment, scientists
can use software from ACD/Labs to perform

(continued on page 19)
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Figure 2: Calculate
As You Draw add-in.
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Figure 3:
Bioavailability add-in
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Partnership enables faster identification
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of chemical structures from mass
spectral data using MDL® ACD

odern liquid chromatography/mass spectrometry

(LCMS) instruments make it relatively easy to obtain

accurate-mass fragmentation data. When this develop-
ment is combined with the ready availability of large molecular
structure databases and today’s faster computers, the stage is set
for transforming the “art” of interpreting mass spectral data into a
systematic computational process.

Elsevier MDL is partnering with MathSpec, Inc. to enable
researchers using MathSpec’s Rational Numbers™ FragSearch
program to elucidate chemical structures from mass spectral data
using MDL® Available Chemicals Directory (MDL ACD), the industry-
standard chemical sourcing database. This will improve R&D
productivity by enabling scientists to quickly identify small
organic compounds from accurate-mass fragmentation data,
reducing the need for traditional mass spectral libraries.

“This partnership supports research workflows by accelerating
the identification of structures from LCMS data,” says Dr. Trevor
Heritage, Senior VP and Chief Scientific Officer of Elsevier MDL.
“The use of MDL ACD with MathSpec’s powerful search tool also
confirms ACD’s position as the premier database of commercially
available chemical structures.”

“Completely complementary to traditional interpretation and
spectral library searching, Rational Numbers FragSearch is
designed to assist scientists in identifying small organic com-
pounds from accurate-mass fragmentation data (MS/MS or
CID-MS),” says Dr. Daniel Sweeney, President of MathSpec. “The
objective is to draw a rough picture of molecules that could yield
a particular set of numbers, and then to search through an index
of the MDL ACD database to find matching compounds. These
compounds can then be viewed and conveniently ordered from
suppliers,” said Sweeney.

(continued on page 21)
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Figure 1: A modular structure is similar to the chemical structure.
Searching is accomplished by comparing the heavy atom distributions of
modular structures generated from accurate-mass fragmentation data to
the heavy atom distributions of molecular structures found in MDL ACD.
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Searching is accomplished by comparing the heavy atom distributions of

modular structures generated from accurate-mass fragmentation data

to the heavy atom distributions of molecular structures found in MDL ACD.

(continued from page 20)

“The list of MDL Numbers generated by
the Rational Numbers program can be
imported into the DiscoveryGate® online
content platform or MDL® Isentris®. Not only
can the scientist then locate the compounds
of interest for purchase in MDL ACD, but
the ‘Also found in’ links in DiscoveryGate
and the Availability Service of Isentris offer
immediate connections to other relevant
information on the same compound in
other data sources,” says Carmen Nitsche,
“Using Elsevier MDL’s content distribution
channels, we and our content partners can
deliver critical chemistry and bioactivity
content to researchers during the various
stages of discovery research.” m

Figure 2: Dr. Daniel Sweeney, President of
MathSpec and Carmen Nitsche, Director
Business Development, Elsevier MDL at the
recent ACS National Meeting & Exposition in
Chicago

| ; I . H@ Library Searching - Without Libraries

Rational Numbers is a software
tool for identifying small molecules from
accurate-mass fragmentation data:

* If the compound of interest is known,
Rational Numbers can assign fragment
ions in its spectrum.

* If the compound is unknown but pre-
viously reported, the program can
search accurate-mass fragmentation
data directly against molecular struc-
ture databases; traditional mass spec-
tral libraries are no longer needed.

* If the compound is novel, Rational
Numbers can compute and generate
modular structures which closely
approximate the molecular structure
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(partition). The software does not use
fragmentation rules; instead it uses a
novel computational approach.
Modern computers and accurate-mass
fragmentation data have made this
new orthogonal approach possible.

Rational Numbers software can also
be used to assign fragments to a known
or proposed compound.

The program can transform monochrome
structures created in MDL® ISIS/Draw and
other structure editors into color-coded
molecular structures with the colors
corresponding exactly to the cells of
the modular structure. This makes the
fragmentation very easy to visualize. A
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change in the mass of an individual
colored cell should increase or decrease
only the color-coded fragments contain-
ing that cell. In this way, it is very easy
to pinpoint the location of structural
modifications in the molecule.

Try Rational Numbers FragSearch today!
For more information and to sign-up for
a free trial go to—www.mathspec.com

Sign-up for a 30-day trial of
DiscoveryGate (no fee, no obligation to
buy, subject to acceptance of the appli-
cable DiscoveryGate evaluation license)
www.discoverygate.com
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Visit Elsevier MDL at booth 644,
Drug Discovery & Development of
Innovative Therapeutics (DDT)
World Congress, August 6-9

Investigate the Experience the
® 1~® ®
MDL"® Isentris MDL® Draw
difference advantage

More _than 75 phormaceutioal, biotechnology and Leading pharma companies are adopting this
chemical companies have licensed the Isentris R&D breakthrough chemical/biochemical drawing tool
informatics system to integrate content and workflow. enterprise-wide.
Come to DDT for a hands-on demonstration of Take MDL Draw for a test drive at DDT.

this and other MDL workflow solutions.

Register now for a FREE 30-day evaluation.
* MDL® Draw www.mdl.com/eval/mdldraw
e MDL® Notebook

e MDL® Registration

e MDL® Logistics

e MDL® Assay Explorer®
e MDL® Plate Manager
¢ DiscoveryGate®

MDL Isentris—Integrating data and workflows
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