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One-on-One

Vikki Rehn joined Elsevier MDL in
June 2003, bringing with her eighteen
years of software development and
software life-cycle management
experience. As Senior Vice President,
Framework Development, she is
responsible for development and
sustaining engineering for MDL
software products. Previously, Vikki
joined Lucent Technologies through
the acquisition of Ascend Commu-
nications, where she was Vice
President of Software Development
and Quality Assurance. She has a
B.S. degree in Computer Science
from University of California, Berkeley.

Molecular Connection spoke with
Vikki about MDL core technology
in the Framework solution area
and how the focus of this critical
software development group is
shifting in 2006.

On developing a solid foundation for
life sciences R&D

How does the Framework Development
Group support life sciences R&D?

Elsevier MDL Framework solutions provide the
standard software applications and integrating
technology that power life sciences research by
integrating critical information and making it readily
available to scientists. The solution area includes
the new generation MDL® Isentris® and industry-
standard MDL® ISIS informatics environments, the
MDL® Cheshire® structure automation environment,
MDL® Report Manager and other core products.
Framework technology like Isentris supports rapid
application development and interoperability by
integrating content, workflow applications and
business processes. MDL Framework products
provide a solid, yet flexible, foundation for
discovery informatics solutions that improve
R&D productivity—for Elsevier MDL, for partner
companies in the MDL® Isentris® Alliance and,
most importantly, for our life sciences customers.

What has your group been concentrating on
recently?

Completing the MDL Isentris discovery infor-
matics platform has been a high priority in recent
years. Launched in 2004, Isentris is an innovative
and robust, three-tier architecture that enables
system integrators to combine chemistry and
biology workflow applications and make them
transparently available to researchers. Isentris is
the foundation for all the latest Elsevier MDL
products such as DiscoveryGate®, MDL® Logistics,
MDL® Notebook and MDL® Registration. The
platform is a great benefit to researchers, because
it promotes self-service data access, streamlines
laboratory workflows and enhances project team

collaboration. It is also a powerful development
platform, because it is built on established
standards and uses common programming
languages. The system is scalable to accommodate
high volumes of data, flexible, extensible and
open—enabling developers to use components
from other vendors and extend the system with
services they write themselves or acquire from
third parties. The ultimate goal is to give R&D
organizations the research environments that
best meet their needs and to equip scientists,
application developers and system administrators
with integrated tools that make their jobs easier.
With this in mind, we consider the time and effort
expended by Elsevier MDL in bringing Isentris
to market to be well worth the investment...and
the hard work. Customers are already buying
into Isentris because of its potential to energize
discovery, eliminate barriers and foster creativity
in life sciences research.

What are you focusing on in 2006 and beyond?

This year the Framework Development Group is
getting back to science. In essence, we're putting
the Isentris platform to work—upgrading existing
Framework products and developing new capa-
bilities, so that customers with different disciplinary
needs can work effectively with multiple types of
data and workflow applications. All of these new
initiatives are directed towards the creation of a
more integrated, hands-on research environment
with a sharp focus on improved science.

We’re refocusing on chemistry in 2006. The
planned 6.0 release of the unified MDL® Direct
reaction and molecule cartridge will provide

(continued on page 17)

Vikki Rehn
Senior VP
Framework Development
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ynthetic chemists investigating

and designing New Chemical

Entities (NCEs) require knowledge
of chemical reactions and the types of
chemical transformations that are practical.
An electronic laboratory notebook (ELN)
supporting such research must be capable
of building a true reaction database that
scientists can mine for the essential trans-
formations that lead to NCEs.

One of the first steps in this process
is searching in-house and external com-
mercial databases for useful chemical
reactions. Chemists sometimes search
by the structure of the starting materials
or products, sometimes by chemical
transformations—and, if they are to
minimize false hits in transformation
searching, they need an ELN that supports
gold-standard chemical representation
and reaction searching. A system with
these capabilities will retrieve exactly
the reaction transformations sought,
minimizing false hits in transformation
searching by reliably matching atoms in
reactants with the corresponding atoms
in products and specifying the mapping
of atoms and bonds in functional groups.

Elsevier MDL’s premier chemical
representation and reaction searching
capabilities, built on MDL® Direct cartridge
technology, form the cornerstone of the
MDL® Notebook solution. With over a
quarter of a century of experience building
and maintaining large, electronically
searchable reaction databases like
Chemlinform Reaction Library, Elsevier
MDL has developed an advanced ELN
system that supports enhanced stereo-
chemical representation and is capable
of building a true reaction database.

As the hub for workflow applications and
discovery data on the scientist’s desktop,
MDL Notebook handles both single- and
multi-step reactions and discrete and
parallel syntheses. The system provides
an effortless way for scientists to capture
reaction information from their experiments
and make it available to colleagues.

Managing discrete, multi-step syntheses
The reaction in Figure 1 shows the
MDL Notebook presentation of a discrete,
multi-step synthesis in which 4-amino-
benzaldehyde is reacted with nitroethane
and the nitroalkene product is then reduced
to 4-((E)-2-nitro-propenyl)-phenylamine.

(continued on page 6)
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2 B Nitroethane 3.098 75.07 0.04127 100.0 1.000 [
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. (%)
4-((E)-2-Nitro-propenyl)-phenylamine 16-16-1  yellow Crystalline €9 H10 N2 02 178.19 6.300 olo3s36  85.7

Figure 1: Step one in the synthesis of 4-((E)-2-nitro-propenyl)-phenylamine
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Figure 2: Query to identify reaction conditions that can transform a nitro group into an amine

nitrostyrene synthesis

Figure 3: Potential false hit in an ELN solution that does not map transformation information

ﬁ
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Experiment Title Reaction Name NG Date of Entry NB Ref

1 |nitrostyvrene synthesis Reduction i 3/16/2006 16-17-2

Figure 4: AutoMap information correctly identifies the expected transformation

Built on MDL® Isentris® technology, the MDL® Notebook application is the next-generation
hub for workflow applications and discovery data on the scientist’s desktop. By supporting
reliable data capture, auditing, tracking, storing, sharing and reporting, MDL Notebook
collects the “who, what, why, when and how” of a chemical synthesis experiment,
enabling the ready recall and reuse of important experimental information by researchers
throughout an organization. Researchers can leverage prior work, management can track
projects and progress, lawyers can document discovery history for patent disclosure/
defense and companies can generate corporate databases of experiments.
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At the Bench
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ile Edit View Tools Extensions Help

M‘ N*Ml‘/” = Minimizing false hits

T — E— An ELN that is designed for discovery

py—— chemistry must store real reactions if it is to
RE—=C + z}—m * R )OLW — J\;%Z/m deliver what synthetic chemists expect. ELNs
d that store reactions only as collections of
e i el —- T . structures and do not map the transformation

information run the risk of providing incorrect
results (false positives) when chemists
search with the transformation information.
For example, a chemist who is interested

S e G CECCE in reactions that convert nitro groups to
B oo mpeli=ly o ] ] oo e amines might use the query in Figure 2.
elpmmmmet o = If the ELN reaction database treats this
g - | aaa | peiee | O % query as two substructure searches, the
e - ‘ 4 %W* = % chemist will obtain false hits as shown in
e e = ¥ Figure 3.
(Eunerlmzntln(nnr | Make Experiment Public| New Experiment | Delete Experiment | = save | cancel | The true reaCtlon database bu”t |nt0
MDL Notebook includes information about
Figure 5: Ugi reaction as displayed in MDL Notebook what changed in the reaction together
with additional information about how that
P — change was gﬁected, returping only the
. " ) w correct reaction as shown in Figure 4. In
T%l i Hﬁm — N s addition to the reactants and products in the
L 4 -k reaction, each reaction includes reaction
=S mm.;wms.wp‘,::.:q.n..v:ﬂL:::j — —e= = - mapping information that identifies the bonds
e o CTNC TN = Ode OO0 changed in the transformation and the
sa00 KP/KC ( Z XN X RN ) atoms associated with the changed bonds.
J \» : : . :: : This AutoMap technology is an essential
2l T oee I O3 O3 CHCRIOBIODDICD) tool that helps scientists identify feasible
- o =T tmﬁ‘ﬁ — == DD synthetic routes to previously unknown
: Ol S substances.
Yo &
e — 0 Handling parallel syntheses
° MDL Notebook goes beyond handling
simple cases like the preparation of amides
from amines and acyl chlorides to manage
Figure 6: Fischer indole synthesis as displayed in MDL Notebook common complex reactions like the Ugi
reaction (Figure 5) and cyclization reactions
T like the Fischer indole synthesis (Figure 6).
eaction Class |oxidation =l ranno [67
on Depicting stereochemical relationships
o Finally, because partially understood
- T i stereochemistry is a feature of synthetic
chemistry, it is important that the ELN system
—————— understand and handle the concept of relative
e : stereoisomerism, as shown in Figure 7.
e R R I State-of-the-art chemistry representation,
e L e s ——— including support of MDL's enhanced
stereochemical representation, and
Zno] zoom o0 o scalable reaction database capabilities with
: registration and searching based on MDL®
OO e o O W o e R Direct cartridge technology make MDL
: {5105(0 152 e i i 2 e vt 20 it Notebook an ideal system for planning
o synthetic chemistry experiments and
v e i o e T e o o e — capturing experimental results.

For more information on streamlining work-
flows with MDL Notebook, contact your
Elsevier MDL Account Manager or submit a
request for information at www.mdl.com.=

Figure 7: cis-hydroxylation of alkenes as displayed in MDL Notebook. MDL Notebook uses the
enhanced stereochemical representation of MDL Direct to show a mixture of stereochemical
knowledge: in this case, that one atom has a specific configuration in all products, and that the
two hydroxyls are always cis to each other, but are together either syn or anti to the phenyl ring.
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Usability Design

Partnering with scientists to enhance information gathering

sability is a big issue for lab

scientists and information

specialists alike. When searching
and analyzing scientific information,
scientists too often encounter applications
that are difficult to use or inefficient in
presenting information in a way that aids decision-making. The
result? Scientists spend too many hours in front of the computer
and may miss finding information that does in fact exist.

Elsevier MDL is currently working on the next-generation
application for searching and browsing commercial databases in
the MDL® Isentris® environment. This application will replace and
extend the current ISIS finders and browsers to enhance the
information gathering experience for scientists.

“As opposed to a more traditional technology-focused
approach, Elsevier MDL developers are implementing a user-
centered design (UCD) approach in capturing and validating the
requirements for this new application,” says Spencer de Groot,
user interface architect with the Elsevier User-Centered Design
Group. “This approach is characterized by close cooperation with
scientists to translate a detailed understanding of their goals, tasks
and workflows into usable information navigation software. The
development group at Elsevier MDL has always utilized the UCD
approach, but is now benefiting from the focused expertise of a
dedicated UCD group within Elsevier.”

Twenty-nine medicinal and synthetic chemists from various
pharmaceutical companies have participated in three rounds
of contextual interviewing and observation sessions to lay the
conceptual foundation for the new browsing tool.

The majority of the participants in the user study identified
delivering specific compounds for biological testing as their

"In-house and commercial (119) | | Bailstein (38)

main responsibility. In most cases these
compounds were novel; hence, they
needed to be synthesized. At this point,
the scientists would start looking through
various information sources for hints of
synthetic procedures. The scientists

cited “having to repeat similar searches in different systems” as

a major frustration during this information-gathering phase of

the workflow.

“The first place to look was usually company-proprietary data,”
says de Groot. “If a colleague had performed a similar procedure
in-house, the scientists would contact that person for information.
Asking a colleague about a procedure was preferred over gathering
information from scientific papers. Furthermore, the scientists in
the study preferred starting materials that were available in-house,
as they were the easiest to obtain. If necessary, they would search
commercial databases as a secondary line of attack.”

By far the most common search strategy was to draw a structure
and search for it as a substructure in the product of a reaction.
When browsing results sets, scientists used the following factors
to determine the relevancy of results:

e The view of the reaction

¢ Availability of materials—reactions that had starting materials that
were either available in-house or through MDL® Available Chemicals
Directory were preferred over those that had to be synthesized

¢ Yield—higher yields were preferred

e Source of the publication—to determine the quality and reliability
of the journal and see if the publication is written in a language
that is understood

(continued on page 18)
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Figure 1: Earlier storyboard concept—Scientist feedback on the results
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too little information to make at-a-glance decisions about relevance.
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Content Insights

Researchers can link

between PubChem database

and DiscoveryGate® platform

DiscoveryGate® | MDL® Database Browser

queries results

Database: Beturn to Search Results

Substance e
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View selected records in anather database “@==Record# 3= Gat Count
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113852-37-2
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Figure 1: DiscoveryGate provides “Also Found In” links at the top of each record, offering immediate
connections to relevant information on the same compound in other data sources. This record for
cidofovir includes a direct link to more information in PubChem.

The online DiscoveryGate® platform
(www.discoverygate.com) provides
access to integrated scientific
content from databases, journal
articles, patent publications and
reference works, from information
providers including Elsevier,
Thomson-Derwent, FIZ CHEMIE,
the U.S. FDA, Prous Science and
Thieme. With the addition of five
million chemical structures from

the PubChem database, the MDL
Compound Index (the master

list of substances included in
DiscoveryGate data sources) now
exceeds 14 million unique chemical
structures. Altogether, including
sources not covered by the
Compound Index, more than 20
million unique structures are
accessible via DiscoveryGate.
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based on the Medical Subject Heading (MeSH)
indexing schema.

cademic, government, pharma-

ceutical and other researchers

looking for better ways to conduct
comprehensive searches have important
new capabilities in the research tools
they already use.

Elsevier MDL and the National Institutes
of Health (NIH) have linked databases to
make it easier and quicker for researchers to
access more information without repeating
searches in multiple systems. The NIH’s
freely available PubChem database of small
molecule data, designed to support links
to outside chemical information resources,
is now interlinked with the Compound Index
hosted on the DiscoveryGate® platform.

How will this help scientists find the
information they need more quickly?

“Now, researchers can immediately tell
if information related to a specific chemical
compound exists in the other system,” said
Steve Bryant, director of the PubChem
project. “From DiscoveryGate, links con-
nect researchers directly to the relevant
information from PubChem,” said Bryant.
“Likewise, researchers using PubChem
can link to additional information in
DiscoveryGate.”

Dr. Ulrich Jordis of the Institute of
Organic Chemistry at the University of
Vienna sees immediate value in the
linking. “This is great for researchers,”
he said. “Both of these tools (PubChem
and DiscoveryGate) have become very
important for chemists. The ability to
know when information is available in
the other system and link directly to it
without conducting an extra search is a
significant advantage in terms of time
savings and locating relevant materials.”

Expanding a search

This collaboration and interlinking brings
value to researchers in a variety of ways.
One example is extending opportunities
for moving from chemical information to
relevant biological or pharmacological
bibliographic citations.

“A clear benefit for scientists is being able
to move from rich DiscoveryGate data
sources to PubChem, and on to biomedical
citations and abstract information in
PubMed,” explained Dr. Pieder Caduff,
the senior product manager for content
integration at Elsevier MDL. “This broadens
the ability of scientists to rapidly obtain
supporting pharmacological evidence
from primary literature for data from the
databases.”



A workflow example

To illustrate the advantages of this
interlinking, consider a scientist browsing
DiscoveryGate for information pertaining
to antiviral pyrimidinones. This compound
class is used to treat a major pathogen in
immunocompromised patients and acts at
the level of viral DNA polymerase.

A search in DiscoveryGate retrieves a
record for cidofovir from the MDL® Drug
Data Report database (produced by
Elsevier MDL and Prous Science). This
record includes active hyperlinks to all
other indexed content with information
on this compound (Figure 1).

Clicking the PubChem link takes the
researcher to the relevant listing in the
PubChem database (Figure 2).

(Note: Links uniting PubChem and
DiscoveryGate operate in both directions;
researchers beginning their searches on
PubChem will find links to DiscoveryGate.)

From PubChem, scientists can access
PubMed citations describing this molecule
(Figure 3).

In a matter of seconds, researchers
(with appropriate licenses) can click from
PubChem to PubMed to ScienceDirect
and read the full article on their screen
(Figure 4).

Expanding the network

From its inception, DiscoveryGate
has provided researchers with focused
information, relevant to specific research
questions, from a network of indexed and
linked data sources. As the above scenario
shows, collaboration with the NIH to index
PubChem extends the scope of available
content, and will help researchers find
critical information while avoiding
unnecessary, repetitious searches of
multiple systems or data sources.m
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Abstract

Background:

Cidofovir (CDV) is a mucleotide analogue with broad antiviral activity. This drug has a very
favorable pharmacokinetic profile that enables intermittent dosing, but the potential for
nephrotoxicity has hitherto restricted its use in stem cell transplant recipients. Data on pediatric
‘patients are fmited.

Objectives:

To report the efficacy and tosicity of CDV in a group of pediatric patients with cytomegalovirus
(CMV) reactivation after allogencic stem cell ransplantation.

Study design:

Prospective evahuation of safety and efficacy of CDV used pre-emptively for CMV reactivation in
10 out of 30 children who underwent allogeneic hematopotetic stem ceff transplantation from
January 2000 to December 2001. In all the patients but one, CDV was used as second-line therapy

(after foscarnet o ganciclovir) of CMV reactivation.

Results:

Figure 4: In ScienceDirect scientists can read and print the published article in its entirety

(appropriate license required).

PubChem (http://pubchem.ncbi.nim.nih.gov/) is a component
of the National Institutes of Health’s (NIH) Molecular Libraries
Roadmap Initiative. PubChem is a comprehensive database of
chemical structures and their biological activities under development
by the National Center for Biotechnology Information (NCBI), a

division of the National Library of Medicine at NIH. PubChem
includes substance information, compound structures and
bioactivity data in three primary databases: PCSubstance,
PCCompound and PCBioAssay, respectively. For more information
about NIH and its programs, visit http://www.nih.gov.
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Discovery Updates

or more than 20 years MDL® Available

Chemicals Directory (MDL ACD) has

been the standard chemical-sourcing
database for pharmaceutical, biotech,
chemical and agrochemical companies.
Product Manager Craig Morgan is actively
pursuing innovative ways to extend this
value for customers.

“The database is used by over 20,000
scientists and is the most comprehensive,
efficient way to find research grade and
bulk chemicals from chemical suppliers
worldwide,” says Morgan. “As pressures on
research scientists continue to grow, we’re
finding ways to bolster the database to
offer the premier sourcing solution.”

Expanding coverage & currency

For researchers, the distinguishing value
of MDL ACD is its structure-searchable

Key Organics Ltd

Key Organics is an established supplier of
screening compounds, building blocks and
chemistry services, including library design and
synthesis. Founded in 1986 to supply novel,
heterocyclic, organic chemistry on an exclusive
basis, the company employs more than 40
chemists at a multi-lab site in Camelford, England.

The Bionet Research division specializes in
the synthesis of novel organic compounds on a
non-exclusive basis.

Bionet Research Intermediates supplies
novel building blocks for customers to utilize
within their own discovery chemistry programs.
Its catalog offers more than 3,400 compounds,
most of which are unique to Key Organics.

“All compounds listed by Key Organics are ‘real’
and the vast majority are in stock,” says Dr. Colin
Piper, Business Development Manager. “Even
compounds listed in the screening collection can
generally be purchased in gram amounts.”

“By working closely with Elsevier MDL, we’re able
to showcase our compounds to a wide audience
in MDL Available Chemicals Directory while
ensuring that customers are viewing accurate
information,” says Piper.

Molecular Connection

Enhancements strengthen

access to a definitive collection of supplier
catalogs. The database offers immediate
information on product purities, forms,
grades, available quantities and prices
from over 670 suppliers worldwide.

“The challenge for us is to continue
expanding our coverage—while ensuring the
accuracy and currency of the data,” says
Morgan. “To meet that challenge we’re
building stronger relationships with suppliers
to get the catalog data in consistent,
electronic formats at timely intervals.”

Collaborative agreements are already in
place with leading chemical suppliers such as
Sigma-Aldrich, Acros Organics, Alfa Aesar
and Maybridge, with more on the way. Key
Organics, a supplier of novel organic building
blocks from the UK, is the most recent
company to partner with Elsevier MDL
(see sidebar).

Streamlined ordering

“When purchasing from premier partner
suppliers, researchers in most cases can order
chemicals simply by using the MDL number
found in the database,” says Morgan. “This
simplification allows busy researchers to
eliminate extra steps and get back to their
primary tasks as quickly as possible.”

Elsevier MDL is making a concerted effort
to develop partnerships with suppliers because
of the value they bring to customers.

“The supplier partnerships are a great way
to provide customers with accurate catalog
information, ensure that compounds are avail-
able at the time of ordering and speed the
ordering process,” says Morgan. “Currently we
update the database quarterly, but we may be
able to provide even more frequent updates.”

Broader access, integration

Providing a range of ways to access
the database—and use it in concert with
other workflow applications—is another
area in which Elsevier MDL is investing.

The database is offered in a variety
of formats, and organizations can install
it in-house or access it online via the

DiscoveryGate® | MDL® Database Browser

E page setup print save refine qu E version

Retumto Search Resus  Record #1 Total Records: |

™ Select current record
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Figure 1: MDL ACD results views in DiscoveryGate include “Also found in” links—single-click
connections to data sources with relevant information on the same compound.




premier sourcing database

DiscoveryGate® platform, which allows
integrated access to relevant information
from related databases, literature sources
and reference works (Figure 1).

“And now we’ve introduced integrated
access in the MDL® Logistics application.
This new generation Isentris® application
gives organizations a comprehensive tool
for managing cradle-to-grave chemical
procurement and inventory, and MDL
ACD powers the sourcing.” (For more
on MDL Logistics, see p.16.)

Safety information

Broadening the reach of the database goes
beyond offering new access channels; it also
means integrating new information that
expands the scope. A recent enhancement

offers researchers access to material
safety data on chemicals.

At no additional charge, researchers
can access summary views of Elsevier
MDL’s OHS brand material safety data
sheets (MSDS), with substance information
concerning reactivity, incompatible sub-
stances, exposure limits, hazards, potential
health effects and more (Figure 2).

“Scientists checking sourcing options
for a chemical reagent can simply click
and find applicable hazard precautions and
safe handling techniques,” adds Morgan.

For researchers who require access to
the complete MSDS’s, Platinum Plus or
Premier service is available (see sidebar).

Self-paced training

To get optimum value from any product,
it's essential for customers to understand
how to use it.

“In addition to comprehensive support and
online help, MDL ACD comes with training
materials available at no additional charge
from the online Elsevier MDL Learning
Center,” says Morgan.

More information is available at www.
mdl.com/education.

OHS MSDS Summary Sheet
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Figure 2: MDL ACD offers summary views of OHS safety, hazard and regulatory information at no
additional charge, and optional access to OHS MSDS’s.
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Unique searching capabilities

The self-paced training materials empower
researchers to take advantage of features that
aren't available in any other sourcing databases.

“DiscoveryGate and ACD Finder support
sophisticated structural queries,” says
Morgan. “Chemists can specify allowed and
prohibited substitutions, vary bond order,
isolate ring systems within larger molecules,
specify ring and chain topology, specify
stereochemical features, perform similarity
searches, perform Rgroup and nested
Rgroup queries and more.”

Another unique feature: New compounds
in the database are flagged. Knowing this,
researchers can execute saved queries from
DiscoveryGate, or set the search domain in
ACD Finder, to uncover analogues of interest
as soon as they are added.

“This amounts to an alert service,”
says Morgan “and is a useful function for
saving time and tracking new products.”

It’s all part of continuing efforts to keep
improvements to the Available Chemicals
Directory database ahead of research
demands—and uphold the reputation
earned over 20 years of market leadership.m

OHS Platinum service provides summary views of
health and safety information to licensed users of
MDL products at no additional charge.

Customers who want to see more than summary
views can license the OHS Platinum Plus service
to access the full MSDS (Figure 2).

For a limited time, through July 15, OHS Platinum
Plus service is available for free trial.

OHS provides the most comprehensive pure
substance MSDS information on the market, with
more than 20,000 independently researched and
professionally authored MSDS'’s.

Trial access to Platinum Plus is already configured
and available from DiscoveryGate and MDL Logistics.
To configure access from ACD Finder and other
applications, visit Support >Knowledge Base
on www.mdl.com.

For more information contact your Elsevier MDL
Account Manager or submit a request at www.mdl.com.
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Access thousands of clinical and preclinical

Molecular Connection

time consuming. FDA Approval Packages range in length

from 50 to 1,500 pages—and are not electronically searchable.
Toxicologists, safety pharmacologists and information specialists
seeking better drug candidates for clinical trials can spend hours
paging through safety data without being sure if they have found all
pertinent information. Researchers need a tool to filter critical safety
information quickly.

PharmaPendium™ is a unique, new online resource that helps
researchers in preclinical development understand the full scope
of safety risks early in the drug development process. A single
search in PharmaPendium gives researchers and drug safety
teams a longitudinal view of safety data, displaying safety results
for approved drugs from the early preclinical studies, through
clinical trials, culminating in post-market reports (Figure 1).

S earching for drug safety information can be aggravating and




studies in seconds

With a few clicks, researchers can obtain more detailed information
about a specific drug, including toxicity, species tested, dosage
and source document. Figure 2 shows results for a more specific
search of FDA Approval Packages and drug labels from Mosby’s
Drug Consult™ (drug information database) for human studies on
the drug aripiprazole.

The searchable FDA Approval Package database of US-approved
drugs is a key source in PharmaPendium enabling researchers to
access hundreds of FDA reviews (pharmacology, toxicology, medical/
clinical) containing thousands of pivotal studies in a matter of
seconds. Figure 3 shows an example FDA report for aripiprazole.

Other key sources are Meyler’s Side Effects of Drugs (encyclo-
pedia of adverse drug reactions) and target information from the
xPharm® database. Researchers can navigate the sources via text
and chemistry searches or browse the information by target, drug
or class. PharmaPendium is the only online product providing
this breadth of information and these comprehensive searching
capabilities.

With PharmaPendium, researchers have drug safety information
at their fingertips. The longitudinal view of safety data allows
drug safety teams to compare preclinical studies, clinical trials
and post-market reports for the first time. Hours previously spent
searching for information can now be used more productively.

For more information about PharmaPendium:

Web seminar series:
http://www.mdl.com/company/events/other_events/2006_events.jsp
Web site:
http://www.mdl.com/products/knowledge/pharmapendium/index.jsp
E-mail:

pharmapendium@elsevier.com

Telephone:
1-800-955-0051 or 1-925-543-5400

Elsevier MDL will present PharmaPendium at a number of
conferences this year:

Drug Information Association (DIA) 42nd Annual Meeting
June 18-22, 2006
Philadelphia, PA, USA

Drug Discovery Technology
August 7-10, 2006
Boston, MA, USA

Eurotox
September 20-24, 2006
Dubrovnik, Croatia

Safety Pharmacology Society 6th Annual Meeting
September 26-28, 2006
San Diego, CA, USAm
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MDL®° Draw 2.0

Enabling faster, easier
structure and query
drawing, rich presentations

M W,
Br Solvent = Etz0

+ - e O
Temp = 80=C
0 Time O
Yield=80%

Figure 1: Synthesis with a Grignard reagent. Conditions such as temperature and time can be
made bold. Several options are available for arrow types. Choose any font color.
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he initial release of MDL® Draw
I raised the standard in chemical
structure drawing with its unique
all-purpose drawing tool that allows
scientists to continuously draw a structure
without changing tools. MDL Draw’s custom
templates are also easy to use, enabling
a scientist to draw a fragment and drag it
onto the toolbar for instant reuse. Drawing
complex structures has never been faster
or easier.

The upcoming 2.0 release will push these
innovations even further, making it even
easier for scientists to draw complex
sketches that contain text captions and
various arrow styles and shapes to include in
reports and presentations. Most importantly,
MDL Draw 2.0 will open your existing
ISIS/Draw sketches for editing, including
those embedded in Microsoft Word, Excel
and PowerPoint.

MDL Draw 2.0, a key Isentris® compo-
nent scheduled for release later this year,
will offer research scientists many new
conveniences for drawing sketches. For
example, the new Text tool will support font
styling from the toolbar and via keyboard
shortcuts, while a Formula font style
enables automatic subscripting of numbers
as they are typed. Plus, there is full support
for inserting Greek and mathematical
characters.
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Shape drawing tools for creating lines, {88 MDL Draw - (Unnamed) [moriified] EEXE
arrows, arc§, circles an.d rect.ang'les will E’:;“d’% ";("ﬂ ey ”E“’g —
also be available enabling scientists to BE-O000A-00
enhance their drawings with more complex o -
details. Shape properties such as line 2 -
thickness, line style, foreground and Q-
background color, and arrow styles will fb'
be available from the toolbar. ’V
Scientists can use MDL Draw 2.0 to :q
quickly and accurately represent complex 7 .
structures such as peptides using an all- U
purpose Sequence tool. The Sequence tool 2 -
is a collaborative effort between Elsevier o ~s1veabeTsiésLyaw 101—5 Hw 0 M

MDL and research scientists to improve the -
overall usability compared with the capabili- ’ ~FVNQHLCGSHLVEALYLVGC GERGFFYTP Kk T—o
ties of MDL® ISIS/Draw today. The new mi s o ow |
Sequence tool will allow scientists to quickly abe
create a one- or three-letter sequence,
draw crossing bonds and disulfide bridges
and sprout side-chain protecting groups
without ever leaving the tool.

Expanding an abbreviation to full struc-

=

Figure 2: Two peptide chains showing crossing bonds, a disulfide bridge, a side-chain protecting
group and an abbreviation expanded to full structure.

ture, changing between one- or three-letter systems. Scientists using MDL Draw today various scientific workflows. MDL Draw
display and hiding the end termini is just a are taking advantage of a new, modern can be integrated in both .NET and Java
right-mouse click away. user interface that is optimized for chemical applications including Internet Explorer
While ISIS-compatible sketch support searching and registration workflows. applications.
is the primary focus of the MDL Draw 2.0 MDL Draw is flexible and extensible to For more information about this product,
release, previous releases have focused on meet customers’ needs. Add-ins and please contact your Elsevier MDL Account
making MDL Draw the most user-friendly custom business rules can extend the Manager or submit a request for information
chemical-drawing front end to database chemical drawing look-and-feel to enable at www.mdl.com.m
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MDL® CrossFire Direct upgraded

CrossFire Direct enables scientists to search the world's largest

electronic collections of organic chemistry (CrossFire Beilstein) and
inorganic/organometallic data (CrossFire Gmelin) via the Internet, querying millions
of records in real time, providing results in seconds. A recent server upgrade
ensures that CrossFire Direct will remain a dependable, fast electronic searching
interface.

“The rapid increase in usage on CrossFire Direct during the last couple of years has
brought the system closer to its performance and capacity limits,” said Dr. Jochen
Tannemann, senior product manager for the Beilstein and Gmelin databases. “To
maintain the high performance and robustness of the CrossFire Direct service,
we have migrated to a faster, higher capacity server built on the Sun Solaris™
platform. This new system combines the best in performance, capacity and fault
tolerance and will allow for easy expansion as usage continues to increase in the
years to come.”

All CrossFire Direct accounts and customer-stored data were successfully migrated
to the new system in March 2006. The previous site names remain valid. “However,
we do recommend changing to the most up-to-date site names, crossfire.mdl.com
(for corporate organizations) or crossfire-acad.mdl.com (for academic organizations),
whenever you roll out a new version or new profile,” said Tannemann.

As new customers sign up for CrossFire Direct, existing customers increase
system usage and new products like MDL® Patent Chemistry Database demand
increased capacity, this important server upgrade will offer corporate and academic
researchers continuing high availability and performance in a host search system.m
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The best-in-class chemical reagent procurement

and inventory tracking solution

new release of MDL® Logistics provides significant
A enhancements in functionality, design and integration
capabilities. If you have been thinking about upgrading

your reagent management solution, now is the time to take a
closer look at this industry-leading solution.

Streamline reagent acquisition and tracking

MDL Logistics is a solution built on MDL® Isentris® technology
that manages an organization’s chemical reagent management
needs—from reagent selection through purchasing, tracking
and final disposition. MDL Logistics interfaces with various ERP/
procurement systems, health and safety data and inventory tracking
devices including barcode scanning, printing and weight-tracking
hardware. The system provides access to the MDL® Available
Chemicals Directory, the in-house inventory database, the EH&S Data
Elements and the OHS MSDS database (Figure 1). MDL Logistics
also provides a range of regulatory functionalities that can be used to
manage, track and report on regulated and controlled substances.
You can control access to reagent classes, set up email notifi-
cations, issue warnings or advisories to staff and even limit certain
employees’ access to functionality by setting up security groups.

What’s new in MDL Logistics 1.1?

The latest release of MDL Logistics streamlines workflows while
offering significant performance and scalability enhancements and
providing several new features. MDL Logistics offers full integra-
tion with key applications, including MDL® Base, MDL® ISIS/Base,
MDL® Reagent Selector and AutoNom (available through Elsevier
MDL's affiliated company MDL Information Systems GmbH). It is
possible to perform similarity searches, tautomer searches, apply
list logic and save your queries, hitsets and shopping carts. For
EH&S, we offer additional reporting capabilities and integration
with the EH&S Data Elements (Figure 2). In addition, out-of-the-box
integration with the OHS database has been enhanced to allow the
administrator to modify the hyperlink.

Is MDL Logistics right for you?

Are you wondering if MDL Logistics is right for your organization?
Take a look at your current process for procuring chemicals and
managing the inventory. The following list of questions will help
you understand where possible deficiencies may lie. MDL
Logistics provides all of these capabilities and more!

Does your current chemical inventory management system:

e Leverage your investment in the MDL Available Chemicals
Directory?

e Manage and track chemicals from cradle-to-grave?

e Use an efficient process for making purchase requests for
commercial compounds?
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Figure 1: A search for compounds informs researchers if they are
available in-house (one inventory hit) or via other sources (35 hits, MDL
Available Chemicals Directory)

e Display company-specific pricing to users?
¢ |ntegrate with purchasing systems like SAP or Ariba software?

e Have a mechanism for locating and managing expired or
other dangerous substances in the chemical inventory?

e Manage regulated and controlled substances?

e Prominently display company-preferred suppliers to leverage
negotiated cost savings?

e Provide industry-standard structure/data searching
capabilities that scientists expect?

e Provide access to summary MSDS safety and handling
information?

e Have email notification?

e Allow you to access additional data sources, such as
supplier data?

Integration is the difference

For MDL Logistics, integration is a key differentiator from any
other products that are commercially available today. The integration,
made possible by the Isentris architecture, provides key time-saving
and productivity enhancement benefits. Integration with ERP/
procurement solutions, such as SAP, Ariba and Oracle iProcurement
software, makes manual data entry for reagent orders obsolete.
Integration with MDL® Reagent Selector enables scientists to easily
procure and request hundreds of reagents often necessary for
combinatorial synthesis. Integration with laboratory hardware,
barcode equipment and balances helps to ensure fidelity of the
inventory data while also streamlining R&D workflows.



Why is integration important?

Reagent management and procurement is a process
that touches several departments across the organization,
including EH&S, R&D, procurement, facilities, corporate
management and reagent management services personnel.
Logistics solutions must be integrated across the organization
to ensure efficiency, accuracy and the likelihood of adop-
tion. Moreover, such solutions must be flexible because there
is no way of telling what systems, applications and databases
will need to be integrated in the future. As businesses
become more dependent on electronic relationships with
suppliers, customers and partners, a system like MDL Logistics
that is extensible and easily integrated becomes a critical
component of success.

To learn more about how MDL Logistics streamlines and
integrates reagent acquisition and tracking, contact your
Elsevier MDL Account Manager or visit www.mdl.com to
view public Webcast schedules and product pages.m

Discovery Updates/Workflow

7 EHS Hazard Data

==

Reagent: MFCDOO000GY0, 00225810, 3-FLUOROBENZOYL CHLORIDE

Hazard: [C): Conosive

Rigk: [R34]: Cauzes burns.

Safety: [S2): Keep out of reach of children.

Safety: [S20]: When using do not eat or drink.

Safety: [S24]): Avaid contact with skin,

Safety: [S25]): Avoid contact with eyes.

Safety: [S26): Ik caze of contact with epes, rinze immediately with plenty of water and seek medical advice.
Safety: [S27]): Take off immediately all contaminated clathing.

Safety: [539]: Wear eyelface protection.

Safety: [S4E): If swallowed, seek medical advice immediately and show this container or label.
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Figure 2: MDL Logistics provides access to summary MSDS safety and
handling information

(Vikki Rehn, continued from page 3)

improvements in nontetrahedral stereo-
chemistry and a new reaction fast-search
capability. We’re applying the same efficient
indexing technology that has been used for
years in molecule searching to searching
reactions. As reaction databases grow in size
and complexity, this fast-search capability is
essential to enable ongoing efficient search-
ing of these important reaction repositories.

The upcoming MDL® Cheshire® 4.0
release will provide improvements in Rgroup
decomposition and more flexible enumera-
tion. Cheshire is essentially the Application
Programming Interface to Elsevier MDL's
chemistry structure technology. It is a
chemical scripting language and an inter-
active prototyping environment for building,
validating and using cheminformatics
business rules that analyze and interpret
chemistry information consistently. These
rules can be called by various applications
to perform a variety of operations including
chemical convention checks, chemical
structure validation and physicochemical
property calculations. As part of the
Cheshire 4.0 release, we will also provide
support of Oracle 10g business rule organ-
ization and administration.

Another priority is developing useful
software functionality and capabilities, such
as MDL Draw sketch file support, to provide
customers with a smooth, well-thought-out
transition from ISIS to Isentris. We need
to accomplish these migrations without
disturbing existing ISIS data or disrupting
project workflows at customer organizations.

What research disciplines benefit from
Framework’s current initiatives?

MDL Framework technology supports
many research disciplines, all of which have
varying needs and preferences with regard
to the presentation of scientific data and the
use of workflow applications. For example,
many biologists like to work in Microsoft
Excel, and this year the Framework group is
strengthening its data access and decision
support offerings for biologists by intro-
ducing an Isentris user interface for Excel,
which will streamline SAR data collation and
analysis. In addition, the MDL® Draw 2.0
release scheduled for later this year will offer
chemists enhanced chemical drawing
capabilities including presentation-graphic
drawing, ISIS-compatible sketch file
support and improved handling of peptides
and larger molecules (see page 14).

Two other key constituencies for
Framework solutions are cheminformatics
application developers and system
administrators. Application developers need
easy ways to add standard functionality
to custom applications. In 2006 we will
release Isentris .NET controls for devel-
opers, enabling an improved application
development environment in which
developers can drop in controls for
useful functionalities such as the login
to Isentris, history trees, browse tables,
query forms, list logic and data source
selection. If a customer wants to place
a history tree in their own application,
there will be a control to handle that. If
their application needs to offer a set of

One-on-One

standard data sources, there will be a
control to make them available. These
are the same common controls used in
MDL applications, and we’re making
them available to customers to help
them develop their own applications on
top of Isentris. Finally, the upcoming 6.0
release of the MDL Direct cartridge is
going to make database administration
much more straightforward. We’re moving
from separate molecule and reaction
cartridges to a single cartridge for both.
We’re also simplifying the administration
and maintenance of the cartridge by
moving to native Oracle commands from
custom MDL utilities.

How do you ensure that MDL Framework
products meet customer needs?

The Framework Development Group
focuses on the day-to-day needs of Elsevier
MDL customers, whether they are compu-
tational chemists developing a compound
database, biologists looking at assay data,
developers building custom applications
or a system administrator trying to figure
out how to convert a batch of chemical
structures for a project team. We'll be
subjecting the upcoming MDL Draw release
to intensive usability testing and running
extensive beta tests of the new MDL Direct
cartridge and Isentris .NET controls in
2006. Providing customer-required func-
tionality and user friendliness are critical
requirements for the core technology and
applications that form the foundation of
MDL discovery informatics solutions.m

Molecular Connection
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New manager brings regional experience to Tokyo office

Elsevier MDL Japan. Front row (Left to Right):

Azusa Kurihara, Masanori Kanda, Yoshifumi
(“Harry”) Hyodo, Keizo Fujikawa, Hirofumi
Hashima, Izumi Matsubara; Back row (Left to
Right): Toshie Uchida, Enko Nagashima,
Takeshi Shimizu, Keiko Ogita, Tony Chang,
Toshikazu Dewa, Miho Fukushima, Hiromi
Wakamatsu Kaori (Not present: Toshi Maruo,
Takashi Fukuyama, Hideki Takamatsu, Hideki
Shimizu, Kenichi Fukasawa, Masanori
Yoshida, Futoshi Hashino, Katsuya Atrita,
Satoshi Sago, Asa ljiri, Hiromi Miwa, Yukiko
Kuriyama, Kaori Moriwaki)

Elsevier MDL K.K.
5-6 Niban-Cho
Chiyoda-Ku
Tokyo 102-0084
Japan

Phone: +81-3-3230-2641
Fax: +81-3-3230-2761
Email: y.hyodo@mdl.com

Write:

ustomers in Japan and Korea may
have noticed a new face in charge
at the Elsevier MDL Tokyo office.

Yoshifumi “Harry” Hyodo has recently
assumed the responsibilities of managing
director for Elsevier MDL operations in
Japan and Korea including sales and
services, customer care and the day-to-
day management of company offices in
Tokyo and Osaka.

Hyodo brings a wealth of experience to
customers in the region. He has held
senior managerial and sales positions in
high technology companies such as
Seagate, SAS, Adobe, Platinum,
Hummingbird and Arbortext.

“This is an exciting time to be repre-
senting Elsevier MDL in this part of the
world,” said Hyodo. “With customers
increasingly applying MDL® Isentris®
technology to solve critical informatics
challenges and integrate workflow

applications, a key goal of the Japan
Office is to continue building strategic
relationships with local third-party system
integrators to assist with customer
implementations of Isentris and other
Elsevier MDL solutions.”

“We’re also looking forward to launching
the Japanese version of the MDL® Logistics
sourcing and inventory management appli-
cation and introducing the new MDL®
Notebook application,” said Hyodo. “In
addition, the powerful DiscoveryGate®
content service and PharmaPendium™ drug
safety database offer great potential to
improve the efficiency and productivity of
life sciences researchers in this region.”

“With a full-service regional office and
field support personnel in place, we are
well positioned to provide responsive
customer care for all deployed MDL
solutions including system implementation
and consulting assistance.”n

Usability Design

(continued from page 7)

e Publication date—the publication should not be too old,
describing outdated procedures

e Reagents—some scientists had preferences for working
with specific reagents
¢ |n some cases, the catalyst was used

Understanding these complex evaluation parameters, acquired
by working closely with scientists in a user-centered design
approach, is heavily influencing the design of a next-generation
search and browse application that supports ‘at-a-glance’
decisions about relevancy. For example, scientists expressed a

Molecular Connection

willingness to browse up to two hundred results, and the result-
ing design reflects this stated preference. The new application
has evoked very positive feedback from scientists: “This is all |
wanted!” “It's enormous progress!” “It has more useful details”
“Smart!” “Clever!” “We are almost spending more time in front
of the computer (registering, planning, analyzing) than in the
lab, so it is REALLY important to have easy-to-use systems.”

The user-centered design approach involving scientist
interviews, close workflow observation and ongoing usability
testing is positioning Elsevier MDL’s latest information
navigation application as an effective, easy-to-use product
with functionality that will make sense to the research
community and accelerate discovery research.m



The Scripps Research Institute in Florida will
use state-of-the-art robotics to conduct high-
throughput biological screening, and scientists
will rely on MDL informatics tools, including
MDL Assay Explorer, to capture, manage and
analyze the data.

The Scripps Research Institute

The Scripps Research Institute
(www.scripps.edu), headquartered in
La Jolla, California, is one of the world's
largest independent, non-profit biomedical
research organizations. It stands at the
forefront of basic biomedical science that
seeks to comprehend the most funda-
mental processes of life. Scripps Research
is internationally recognized for its
research into immunology, molecular
and cellular biology, chemistry, neuro-
sciences, autoimmune, cardiovascular
and infectious diseases and synthetic
vaccine development. Established in its
current configuration in 1961, the Institute
employs approximately 3,000 scientists,
postdoctoral fellows, scientific and other
technicians, doctoral degree graduate
students and administrative and technical
support personnel.

Scripps Florida, a 364,000 square-foot,
state-of-the-art biomedical research facility,
is to be built in Palm Beach County. The
facility will focus on basic biomedical
science, drug discovery and technology
development. Palm Beach County and
the State of Florida have provided start-
up economic packages for development,
building, staffing and equipping the
campus. Scripps Florida now operates
with approximately 150 scientists, techni-
cians and administrative staff at 40,000
square-foot lab facilities on the Florida
Atlantic University campus in Jupiter.
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The Scripps Research Institute
pursuing medical breakthroughs

in NIH program

Scientists to use MDL® Assay Explorer®
to manage high-throughput screening

ast year, the Palm Beach County,
L Florida campus of The Scripps

Research Institute was one of nine
institutions chosen to participate in the
National Institutes of Health (NIH) Molecular
Libraries Screening Centers Network
(MLSCN).

As part of the NIH Roadmap initiative, the
MLSCN has been established to pursue
biomedical research and catalyze
changes that will transform new scientific
knowledge into tangible benefits for public
health.

“Our specific goal is to identify molecular
entities or molecular classes that may have
potential benefit for the development of
therapeutics by the private sector,” said
Nick Tsinoremas, Senior Director of
Informatics and co-principal investigator
for the Scripps Florida screening center.

For Tsinoremas, the MLSCN designation
brought a new challenge: build an appro-
priate informatics system to handle the data.
The Florida Scripps center researchers will
use high-throughput and high-content
screening techniques to evaluate small
molecules against various biological targets,
generating a large volume of chemical
and biological data that must be efficiently
captured and accessible for analysis and
collaborative use.

To meet these needs, The Scripps
Research Institute announced in December

MDL?® Select

that it had selected a package of MDL
informatics applications.

Elsevier MDL offers flexible suites of
attractively priced informatics and exper-
iment management tools that enable
companies to manage entire discovery
workflows. “These MDL Select packages
allow smaller sized or start-up biopharma
to rapidly tailor informatics systems for
specific research situations,” said Elsevier
MDL Account Manager Matt Gianni. “MDL
Select solutions can easily be scaled up
as companies’ operations grow—this is
the same technology in use by global
pharmaceutical companies.”

While screening and evaluating phar-
macokinetic and toxicological properties,
Scripps researchers will use MDL® Assay
Explorer® biological data management
system, MDL® ChemBio registration
system and the MDL® Plate Manager
sample and plate management system.

“MDL applications give us a full range of
proven informatics capabilities to manage
the complex screening we’ll employ in
this research,” said Nick Tsinoremas.

As the Scripps Research Institute
assesses the suitability of small molecule
classes for developing new treatments for
human diseases, it will make its findings
available to the public through a database
maintained by the National Library of
Medicine at the NIH.m

Elsevier MDL offers flexible suites of attractively priced informatics and experiment
management tools to enable smaller or start-up biopharma companies to manage
entire discovery workflows using the same scalable discovery solutions employed
by global organizations. The MDL® Select applications enable scientists to capture
biological and chemical information and integrate it to visualize, analyze and report
on experimental data in a collaborative environment.
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PharmaPendium™
The essential drug safety resource

Looking for quick, searchable access to drug safety information
and clinical and preclinical data for FDA-approved drugs?

PharmaPendium™—the only electronically searchable, online
database that brings together preclinical, clinical and post-market
surveillance data, including FDA Approval Packages on
approved drugs; continuously updated with newly extracted
clinical and preclinical observations.

MDL°® Notebook

Integrating discovery workflows

Need an electronic laboratory notebook that stores reaction
transformations in a true reaction database and supports
parallel syntheses?

MDL® Notebook—the next-generation hub for workflow appli-
cations and discovery data on the scientist’s desktop; enabling
researchers to collect the “who, what, why, when and how” of
chemical synthesis experiments in an advanced e-R&D environment.

Visit Elsevier MDL at Drug Discovery Technology® and Development
in Boston, August 7-10 (Booth 538) for
hands-on demonstrations of PharmaPendium and MDL Notebook

as well as other breakthrough discovery informatics solutions.

aN

MDL

ELSEVIER

Elsevier MDL

Headquarters
2440 Camino Ramon, Suite 300
San Ramon, CA 94583

First Class
Presort
U.S. Postage
PAID
Oakland, CA
Permit No. 195

Access the Elsevier MDL Web site by pointing your browser to www.mdl.com. Be sure to bookmark us!





