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MDL

Structure Searching
In CrossFire Bellsteln

Key points Notes

o Welcometo the Structure Searching in
CrossFire Beilstein module.

e Inthismodule, we will search the
Bellstein database through
DiscoveryGate using the MDL Database
Browser.
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Module objectives

Conduct an exact structure search
Conduct a substructure search

Apply query features to atoms and bonds
Use links to obtain information

Conduct a stereochemical search

o 0O 0000

Review the search history, save a list, and create a
report

Key points Notes

e Inthismodule, you will learn the how to

conduct an exact, substructure, and
stereochemica search.

e Youwill learn how to apply query

features to atoms and bonds.

e Youwill learn how to access
information for the retrieved compounds

using internal links.

e Youwill save alist of results, review the
search history, and create a report.
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Search scenario

Use a core structure to conduct a series of searches, in the
CrossFire Beilstein database, to answer the following questions. In
the process, you will learn how to use the MDL Database Browser in
DiscoveryGate.

Is this compound in the database and how do |
retrieve it?

Can | synthesize this compound?

What other compounds contain the oxaziridine
structure?

How can | obtain any alkyl substituted oxaziridines?

Key points Notes

e Inthisexample, you will conduct a
series of structure searches using
oxaziridine as the core structure to
answer the questions stated in the slide.

o Knowledge of the MDL Draw structure
editor isrequired to successfully use this
module.
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Launch the application and database

discoverygate. Log into DiscoveryGate
‘ )-lj\ |
“our first stop for scientific A A\' )

information and answers to
di

HEsnae pisc| Applications w
e —.
password e -

LB multiple Submit a single query to access millions of structures

ﬁwrt'é‘- databases and millions of associated facts in all indexed databases

ﬁ_;\:l . atonce | for which you have a license, Database Browser

and =
| MDLE Database Browser

Search ‘ MDL: Compound Locator Se|eCt the MDL

origi

E:'ft; Insd?;?lrtll:l.'l.lal Query an individual database: synthesis, bioactivity,
hysical property, metabolism, toxicity or sourcing.
EnEttrl databases phy Property, 3 ¥ g

"] MDL B Litlink Direct

@ I |MDL Database Browser - I"Iil!rlulsui't IIrIt-ErEi: E:;;.ul:)r.e-r i
- Select the
discoverygate. | MDL database browser | CrossFire
' Beilstein
chrismarth database

phy

g Select a database or database family

[Z Chemistry Information

CrossFire Beilstein () information

CrossFire Gmelin (1) irormaton

Key points Notes

¢ Launch theinternet browser and enter

the DiscoveryGate URL. Tologin,
enter your user name and password, and

then click “go discover.”

o DiscoveryGate uses the MDL Database
Browser to search individual databases.

e CrossFire Beilstein is one of the

individual database selections. It isan
essential source of information for

generating leads, planning syntheses, and
determining bioactivity and physical

properties.
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Configure CrossFire access information

T

DeErRwENT

GeET access [y r 1 \
|V’ Chris' DiscoveryGate | chris' Settings Company Settings

Edit your personal DiscoveryGate settings Home | Support | Logout chrismarth
EDIT PROFILE FOR CHRIS

discoverygate.

—

My CrossFire Login Information 2

To access CrossFire Beilstein and CrossFire

Gmelin from MDL® Database Browser, enter
missing information below and click Update.

Enter login information:

User Name I

Configure the login

information to access Password |
the Bei|Stein da.ta.ba.se. Confirm Password I

Group I

Confirm Group I

Key points Notes

o Prior to searching the CrossFire Beilstein

database, you will need to enter the
CrossFire login information.

o If thisisnot configured, return to the

main screen and click the Settings tab.
Enter your user name, password, and

group for CrossFire Beilstein.
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Create the structure query

Select the Search of Interest ‘

ﬁMDL Draw for Database Browser

% Draw Structure or Reaction » | File Edit Chemistry Help
2 Create a structure, substructure, or reaction guery. ﬂ G,'§ﬁ' ol et @ |O" O || O" D" /_\." m” @ " @|
» Find Compounds by Property
Search for compounds by specifying one or more @
properties. | =]
Find Citations i
| Search for Authors, Journals, Publication Year, and €
50 0. )DH’! N
Find Reaction by Conditions e Cl ‘
he| SEACHh for reaction conditions such as Yield, Solvent, ' o
Temperature, and 50 on E
Custom Search Q
| Create your own property, structure, or reaction o
LA
query. /
Ll .
+| Draw the compound and click
—,| the Done button to transfer
5 o the MDL Database Browser.
i
RL
Key points Notes

o Create your structural query using the

MDL Draw structure editor.

e Drawing isnot taught during this
session. See the Drawing Basics module

for complete instructions on creating
structures and reactions.
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Structure field index controls

Structure search options

Global search options

Structure
el o Bl st af T ' Substitution as drawn, exclude tautomers

" Substitution as drawn, include tautamers

" Unlimited substitution on all atoms, exclude tautomers
A Reset

N v Multi-component substances M
Cl ‘ Duplicate
o ¥ Ring closure through substitution Fif
v Isotopes ¥ Charges W Radicals
Edit structure box [T Keep fragments separate
Search Stereu:uim’ormaticun|r"’*S drawn j
[start search
Launches Field index
search controls
Notes

Key points

The Structure field index has a series of
structure search options and global
search options that affect how the search
will be conducted.

There are structure controls that allow
you to reset the default settings, delete
structure or data fields and controls,
duplicate data field and its controls, or
access information in the help box.
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Structure search options

Retrieves a list of molecules
and associated properties
for the compound specified.

Find this compound and its properties j Retrieves a list of reactions

where the compound a product.
Click the “Synthesize the
Reactant” link for the

X preparation information.

Retrieves a list of reactions
— where the compound is
either a reactant or a product.

Find preparations of this compound
Find reactions of this compound
Find citations of this compound

Retrieves a list of citations
for the specified compound.

Key points Notes

e “Find this compound and its properties”

retrieves alist of molecules, based on the
structure entered and the associated

properties for that compound.

e “Find preparations of this compound”
retrieves alist of reactions where the

structure entered is a reactant.

e “Find reactions of this compound”
retrieves alist of reactions where the

structure entered is either areactant or a
product.

e “Find citations of this compound”

retrieves alist of citations that reference
the structure entered.
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Global search options

Allows or disallows tautomeric
forms of the target structure.

& Substitution as drawn, exclude tautamers

¢ Substitution as drawn, include tautomers

© Unlimited substitution on all atoms, exclude tautomers
All oy

Allows for substitution on all atoms,
therefore excludes tautomeric forms.

r Allows for the retrieval of mixtures.

Allows rings to form from

¥ Multi-component substances

¥ Ring closure through substitution

chains at atoms that you

¥ |sotopes W Charges W Radicals I
™ Keep fragments separate

specify with substitution.

Search Stereninformation |A9 drawin j
Il

Allows for the retrieval of
the target structure and
its mirror image as designated.

Allows structures that
contain isotopes, charged
species, or radicals.

Allows two or more non-bonded
— fragments to be retrieved in
separate compounds.

Key points

The global search options directly alter
the results of a structure search. The
first two settings lock in the ability to
accept substituents only at positions
drawn directly onto the original structure

query.

Unlike the first two settings, the
“Unlimited substitution on al atoms,
exclude tautomers” setting allows for
substitution on any atom that has an
open valence.

When the “Allow” boxes are checked,
you alow the retrieval of structures that
contain the specific designation.

Notes
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Exact match search query and results

Query: [structure
|Find this compound and its properties j

i Substitution as drawn, exclude tautomers
" Substitution as drawn, include tautormers

© Unlimited substitution on all atoms, exclude tautomers
>< o
N ™ Multi-component substances
CI—@—< ™ Ring closure through substitution
o ™ Isotopes [ Charges [ Radicals

™ Keep fragments separate

Search Slereoinrormat\onloﬁ ]'

Results:
ERM: 805844

One compound

X _
W@‘ﬂ( Is retrieved.
Synthesize

T Record#

Key points Notes

e We spoke about the global search

options. To retrieve an exact match of
the structure, you must uncheck all the

“Allow” options.

e Youmust also set the substitution to
retrieve only what you have drawn.

e When the search is complete, you are

automatically transferred to the Results
form, and the search results are

displayed in table format.

e Toview the associated data, click the
“Details” link.
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Search detalls

Vasral

Use as Query  Synthesize
™ Select current record

Beilstein Registry Number
CAS Registry Humber
Chemical Name
Autoname

Fragment

Molecular Formula
Element Counts

Lawson Number
Type of Substance
Constitution ID

CrossFire Beilstein Substance 908844

Available Data
Chick on a link o acd the Information to this page
™ Setcurrent view as default
Melting Point {2)

Substance |dentification (1)

Show Reactions for this
Substance

Substance

MR Spectroscopy (5)

Show Citations far this

Click a link to obtain

Substance Identification e

Substance Identification record 1 of 1

angg4d

23898-60-4, B2044-40-4, 115225-33-7
2-tertbutyl-3-(4-chloro-phenyl)- oxaziridine
2-terthutyl-3-(4-chloro-phenyl)- oxazitidine

Fragment Molecular Formula
Number of Atoms

Number of Elements
Number of Fragments
Molecular Weight

CTIH14CING

e Cl1

. H14

. Cl

Ll

e 0

30870, 3638
heteracyclic

855479

CT1H14CING
28

5

1

211.69

specific data for the
retrieved compound.

Substance data

Key points

When you click the “Details” link, the
structure table is replaced with a detailed

display of the data.

The available datafor the compound can
be displayed by clicking the links for
Substance (displayed by default), or any
field found in the Available Data
location. The additional information is
added to the bottom of the display.

Notes
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Can | synthesize the compound?

discoverygate. MDL: database browser

queries  results CrossFire Beilstein

Synthetic Scheme for Substance 908844

Tree  History |

EF.cy< Substance 008844 :
: v
D—? Reaction 2217086 i o ér

= ., substance 3539402 :
D—? Reaction 2202456 ; D'\O\ AT
B-.%  Substance 3603199 : — :NK' C"®d<j

[« :
Reaction 2086156 Details for Reaction 2217086
Reaction 3301374

J< Cl
HDﬂ Substance 606497 § /©/\N . \@N

cr

%N Substance 605267
Details for Reaction 2292458

Reaction 9408059

EHE Reaction 2406691

R el e

Detailz)for Reaction 3301574

E-E Reaction 3963001

EHE Reaction 4164627

Key points Notes

o Click the “Synthesize” link found below

the structure result. Thistakesyou to the
“rxn schemes” tab.

e The“rxn schemes” tab displays a

hierarchy of retrosynthetic pathways
beginning with the final product.

o To expand the reaction tree, double-click

asubstance or areaction folder (or click
the plus sign).

e Click the“Details” link below areaction

step to view reaction conditions and
citation information.
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Copy the reaction

Right-click and

CrossFire Beilstein Reaction 3301374
Edit... [/
Br, C|
\—Q—m + %N i N
Paste
Use 3z Query
Reaction
Reaction record 1 of 1
Reaction ID 3301374
Reactant BRN GO6497
Reactant 1-bramomethyl-4-chlaro-benzene
Reactant
Reactant BREN G05267
Reactant tertbutylamine
Product BRN 3603199
Product
Product tert-Butyl{4-chlorabenzylyamine
» GOG497
Preparation reactants » GO5267
3603195
= GOG497
Detailed R. reactants = GOS267
= 3603199
No. of Reaction Details 1

choose Copy.

We will search for the
commercial availability
of 1-bromomethyl-
4-chloro-benzene.

Key points Notes

When you the “Details” link below a

reaction step, the reaction and its
conditions and references are displayed.

To see detail s about the reactants and

products for the reaction, click the
“Substances” link found at the bottom of

the page.

To see detail s about the citations rel ated
to this reaction, click the “Citations” link

found at the bottom of the page.

To copy astructure or reaction, right-
click and choose Copy.
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Change database

discoverygale. ‘ MDL: database browser

orts

CrossFire Beilstein

rep

rxn schemes

g Select a database or database family

(=7 Chemistry Information

Crassfire Beilstein (1) infermation

CrossFire Gmelin (D infermatien Select the Search of Interest

=7 Pharmacology Information

MDL® Comprehensive Medicinal Chemi: Draw Structure

MDL® Drug Data Report (@ information Create a molecule structure or substructure guery

i i ®
National Cancer Institute Database 1 —— Find Compounds by Prope
truct|  Search far compounds by specifying ane or mare

[2 Chemical Sourcing and Logistics Information properties

| MDLE Available Chemicals Directnml (

MDLE Screening Compounds Directory

Custom Search
1 Create your own property or structure query

Import List
Create a query by importing a list

Key points Notes

o Wewill switch to the Available

Chemicals Directory (ACD) database to
find information about the commercial

availability of 1-bromomethyl-4-chloro-
benzene.

e Click the “change database” button to

switch to anew database. Then, click
thelink for the MDL Available

Chemicals Directory.

o Finally, click the “Draw Structure” link
in order to create a structure query.
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Retrieve commercial availability data

Hle Edt Chemistry Help

br,

O

Search in Compound Locator

o[l B [O[OIOIO[AI=[0]5] * Right-click and choose Paste.
g * Delete all but the desired reactant.
B
Br,
()
T
=
= e Transfer to ACD and
|
% perform an exact search.
Molecule
Structure Select Search Type:

[[Exact -|

An Exact Match search finds
maolecule records that match
your structure gquery exactly.

| start search

Key points Notes

To paste the reaction query into MDL

Draw, right-click in the drawing area and
choose Paste.

Delete all but the starting material of

interest, and transfer back into the MDL
Database Browser.

Create an exact match search in the ACD

database and view the retrieved
information.
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Commercial availability

MDL® Available Chemicals Directory

Available Data

Click on a fink to add the Information o this page

-
m—@—/ ™ Setcurrent view as default
Substance (1) Suppliers (18)

Prices (15) Model {13

Use as Query
[T Select current record

Suppliers (ice)
Chemical Hame and Synomms :
¢ 4-CHLORO-ALPHA-BROMOTOLUEME

¢ 4-CHLOROBEMZYL BROMIDE
¢ ALPHA-BROMO-4-CHLOROTOLUEME

Molecular Formula ¥ HE Br
ABCR| ALDRICH|ALFA APOLLO-CHEM AVOCADO AZMAX-CHEM
Supplier List EMKACHEM FLRO-INTER LANMCASTER OAKWOOD SINOBROM

TCI-EUROPE TCI-JP TCILUS WWAR

Key points Notes

e Theresultsfrom the ACD search

indicate that this compound can be
obtained from several suppliers.

e When you click Suppliers, the suppliers

for the compound appear in the display
area.

e Toview pricing information and the

available quantities, click the link
associated with the supplier of interest.

e TheAvailable Chemicals Directory

includes information on product purities,
forms, grades, available quantities, and

prices, along with supplier and
distributor contact information.
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Catalog information

Supplier Catalog
ALDRICH
4-CHLOROBEMNZIYL BROMIDE
CORROSIVE
LACHRYMATOR Eeturn to Previous Display — Return to Search Results

MOISTURE-SEMSITIY Supplier Address
STORE UMDER MNITR

ALDRICH
Fine or Bulk C
:r‘:t':gz' 27 B0t
fine a
Supplier Aldrich Chemical Company, Inc.
E
fine 5 - Handbook of Fine Chemicals and Laboratory Equipment 2004 with updates current as
Catalog Title
of 504
 —
Headqguarters Regions
Phone 800 558-9160

(414) 273-3850

800 962 9591
Fax

{4143 273-4879 EUROFE
Cable SOUTH AMERICA
MORTH AMERICA
Email aldrich@sial.com AFRICA
Internet ASIA PACIFIC
MIDDLE EAST
Aldrich Chemical Company, Inc.
1001 West Saint Paul Avenue
Address

Milwaukee, Wil 53233
LISA

Key points Notes

e Aldrich suppliesthis compound in fine
quantities only.

e Click the Addresslink to view the
contact information. This supplier offers
Servicesin various regions.
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Structure searching options

Exact match search

A = o

—1

Substructure search

cl 0 ~°

|| A

Cl

Key points Notes

e An exact match retrieves the structure

you entered.

e Therules of asubstructure search are:
the core structure must be embedded in

al hitsretrieved, and substitution can
occur at any open valence.
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Substructure search query and results

Qu ery: |Structure
- - - - -
|F|nd thisicompoundiandiiisipiperties J " Substitution as drawn, exclude tautomers
" Suhstitution as drawn, include tautomers
¢ Unlimited substitution on all atoms, exclude tautomers
>< Allow: Reset
Delet
- N IV Multi-component substances CeEE
Duplicate
cl \ / ¥ Ring closure through substitution Infa
BRMN: 905544 BRMN: 4492269 BRMN: 4665471
ol
CLA, :
‘ ! ® Ave
ol
Resu Its ) Details Synthesize Details Details Synthesize

™ Record# ™ Record#2 ™ Record#s

BRM: 7252387 BRM: 72523498

cl ol
EQ,U >r~g°,©/
Details Synthesize Details Synthesize
™ Record#d ™ Record#s
Key points Notes

e The substructure search retrieved more
hits than the previous exact match
search. Thisis expected because you are
opening the possibility of substitution at
al the atom sites.
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Generalize a query

Original substructure query

oK

Cl

Generalized substructure query

Predefined generic group

N—O

Substitution query feature

Key points

Y ou want to modify the structure to
retrieve any akyl-substituted
oxaziridines.

When you generalize a query, you draw
only those portions that are required.

Y ou will use query features to introduce
flexibility or to make the search more
focused.

Y ou will apply a substitution feature and
a predefined generic group on our
modified structure.

Notes
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Atom query features

Allows selection Allows you to specify
of any atom from _____ [ the number of free
the periodic table. sites at an atom.
| atomproperty |

Atom symbol...
Allows you to e
assign a specific Isotope » Allows you to
charge to an atom. Valence... — specify the number

1 Radical ; of hydrogens at an atom.
Allows you to Additional substituents...— |
S p eci fy Hydrogen count
H Chain or ring atom b

an isotope. R, v Allows you to specify

Prohibittheseatoms »|  that the atom must be part
Allows you to Beilstein generic group of a cyclic or acyclic system.
specify a val_ence AT T
at an atom site.

Removes any applied

Allows you to atom property.

specify a radical
at an atom site.
|

Key points Notes

o Thefirst grouping of atom features

allows you to select any atom from the
periodic table, assign a specific charge,

specify an isotope, specify avalence, and
specify aradical at an atom site.

« The second grouping of atom features

allows you to specify the number of free
atoms or the number of hydrogens at an

atom site.

e Thereisaso afeature that allows you to
specify whether the atom must be part of

acyclic or acyclic system.

e The Remove Properties selection
removes any features previously placed

on the structure.
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Allow and Prohibit atom features

Allow
e " Atom List...
om ol...
el Any atom except H (4)

Charge... : :

Amy atom, including H (AH)
Isotope ' > Any atom except H or C {Q)
Valence...

Any atom except C (QH)
Radical ]

Any halogen (X)

Additional substituents... Any halogen, or H (XH)

ot T AT : Any metal atom (M)
Eltaiii vng atom s Any metal atom, or H (MH)
Allow these atoms L] Off
Prohibit these atoms »
Beilstein generic group P o
Remove Properties Prohibit
Atom List...
Any halogen (HOT X)
Any metal atom {(HOT M)
Off

Key points Notes

e There are two additional selections that

allow or prohibit atom types from being
retrieved when they are used.

e Under “Allow these atoms,” you will

find the generic atoms A, Q, X, and M.
A isany atom except hydrogen. Q isany

atom except carbon or hydrogen. X is
any halogen. M isany metal.

e Under the “Prohibit these atoms,” you

will find Atom List, NOT X, NOT M,
and Off. The Atom List allows you to

select any atoms from the periodic table
to exclude from the search. The NOT X

excludes any halogens and the NOT M
excludes any metal atom.
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Predefined generic groups

MDL Draw for Database Browser > Atom Property > Beilstein generic group >

Any
G G* Acyclic group
Any Group Any Group Cyclic group
with rirllg closure Off
| |
ACY CYC
Acyclic Cy|cI|c
| ' | | | |
ABC AHC CHC CXX CBC
Carbacyclic Heteroacyclic Heterocyclic Cyclic, Carbocyclic
ANNF no carbon
N
‘ N/—\N
I I | | | |
ALK| AEL AYL AOX HAR ARY CAL CEL

Alkyl Alkenyl  Alkynyl Alkoxy Heteroaryl(6)  Aryl Cycloalkyl Cycloalkenyl

Key points Notes

e Thelast atom feature introduces the
Bellstein generic groups. They are
shown inthisslide.

e Youwill usethe ALK generic group for
the query to represent alkyl substitution.
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Generalized search query and results

. Structure
Query: |2 —
!Find this compound and its properties _:]

= Substitution as drawn, exclude tautamers

ALK © Substitution as drawn, include tautomers

/ © Unlimited substitution on all atams, exclude tautomers
Al

IV Multi-component substances

V¥ Ring closure through substitution

v Isotopes I Charges W Radicals

| Keep fragments separate

Search Stereninfarmation IOﬁ ':]

BRN: 104136 BRM: 1045368 BRN: 105042

i, P
i 5

Details Synthesize Details Synthesize Details Synthesize

Search in Compound Locator

Results:

BRM: 1051388 BRM: 106174 BRM: 106758

.
f{g SN

Details Synthesize Details Synthesize Details Synthesize

Key points Notes

e Theglobal search options are set to

alow substitution asdrawn. Thisallows
substitution at the designated carbon

atom only.

o All compounds retrieved contain the
oxaziridine substructure and any alkyl

group.
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Vary the amount of substitution

\ ( Any number of additional substituents
C (455 records retrieved)
ALK\
N—O
\Cé Up to that number of substituents
(291 records retrieved)
ALK\
N—O
\C/ No additional substituents, as drawn

(4 records retrieved)

Key points

e Placing explicit substituents allows

Notes

substitution only at the sites you specify.

e When you apply a specific number, the
search retrieves compounds having up to
that number of additional substituents at
that site.

e When you specify Any # at an atom, the

number of additional substituentsis

limited

only by its valence.
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Search scenario

Search the Beilstein database, using the MDL Database Browser,
to retrieve isocyclic compounds where the asymmetric or chiral
centers are defined.

Search Stereoinformation | Dff LJ

As drawn
(@] i

Plus rmirror irmage

Or mirror image

Key points Notes

e Inthisexample, you will search using a

structure with defined asymmetric or
chiral centers.

o Alter the Search Stereoinformation

settings and compare the results.
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Stereochemical considerations

As drawn — retrieves
compounds with the absolute

| & Substitution as drawn, exclude tautomers
| ' Substitution as drawn, include tautomers

:AIIDW:

fl7 Multi-component substances

!'-7 Ring closure through substitution

[ Isotopes W Charges ¥ Radicals
;i_ Keeﬂp fralgments sglparate

Search Stereainformation {45 drawn

)

Off
Plus mirrar image

Qr mirror image

| Unlimited substitution on all atoms, exclude tautomers

stereochemical representation.

Off — retrieves all stereochemical
representations.

Plus mirror image — retrieves
racemic compounds.

Or mirror image — retrieves

Key points

e You can usethe Search
Stereoinformation drop-down list to
search for the compound shown in the
structure box and its mirror image as
follows:

- Asdrawn

- Off (stereoinformation is not
important)

- Plus mirror image (racemic mixture)

- Or mirror image (relative search, for
isomer as drawn or its enantiomer)

compounds with the relative
stereochemical representation.

Notes




1-28 MDL Database Browser

Bond query features

Allows you to specify Single,
Double, or Triple bond order.

— Allows you to specify an Up,

— Down, or Either stereobond.

Bond order ]

Stersoborid " Allows you to specify
_ an “Any” bond
Query bond type > . ’
_rv ) i a “Single or Double” bond,
Chain or ring hond K

or a “Double or Triple” bond.

EZ-geometric double bond ¥

Remove properties

Allows you to specify
— that the bond must be
in a cyclic or acyclic system.

Removes any applied
bond property.

Allows you to specify the
cis or trans configuration.

Key points Notes

e Thereare aseries of bond features that

can be used when conducting a structure
search that will make the query more

flexible or more focused.




Sructure Searching in CrossFire Beilstein

1-29

Search results

Chiral

//’/ \E

abs abs o
S
/
Relative

“Off”, “Plus mirror image”, or
“Or mirror image” search

Yy,

Q Chiral
E

Absolute

“As drawn” search

=

“R

W

Trans

“Off” search

Key points

e You can seethevariation in theretrieved
results when you alter the Search
Stereoinformation settings and use
specific stereochemical tools on the
structure.

Notes
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Search History and saving a list

MDL: database browser

discoverygate.

quenes esults reports rxn schemes CiussFig Beilstem

Fmdelstory' ’—

Todayfs Searches

Search #2 - 11 hits .
Search #3 - 324 hits File name:

Search #4 - 194 hits [stereo |
Search #5 - 4 hits =
P

Search #6 - 455 hits OK Cancel

Search #7 - 131 hits =
Search #8 - 455 hits

EHE*  Previous Searches Delete
0Oct 1, 2003
Sep30,2003  Rename
Sep 29, 2003
Sep 26, 2003
Sep 25, 2003
Sep 22, 2003
Sep 5, 2003
7> Saved Searches

=K cioo

B
B
B
B
B
B
B

Key points Notes

o TheHistory tab actsas avisua history

of your searches, shown as documents
within folders.

e All searches from the current day are

saved in Today's Searches. All searches
older than one day are moved into

Previous Searches.

« Right-click on a search to delete or
renameit.

« Tosaveasearch, click the save button

on the top menu bar. Saved searches are
placed in the Saved Searches folder and

stored permanently.
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Create a report

Find in Rxn Tree: ||

y to Report

Copy current record to the report.

|
= React]
Select copy

E"‘O‘} @ Create new report

) view searchresuits in report

(@) View detail results in report

~Set the range of copy-to-report records

1 Al records

discoverygale. ‘ MDL: database browser

= {1 Append o today's report il k
 Select copy result Iev \Q — I
=4 B _sN>T =

Cetails for Reaction 2217036

CrossFire Beilstein

Synthetic Scheme for Substance 908844

Waoal

® Current result page

) Specify records

Enter the record index numbers andfor record ranges,

o — separated by commas. For example, 1,3,5,7-10
I¥] Miew report now
The Rxn Scheme;

pathways beginni L Cancel

the reaction tree,|
reaction folder (or|
reaction tree, you

Boaab i eW

Details for Reaction 2292456

in the window on

ClickDetails helow a reaction step to view reaction ':‘
|_conditions and citation i i =l

e s e

Details for Reaction 3301374

Key points

Y ou can copy your search resultsto a
report that can be printed or exported.
To retrieve previous search results,
double-click the item on the History tab.

To create areport, click "copy to report”
on the menu bar.

Depending upon what dataiis currently
displayed, you have control over the
result level and range of records to copy
to the report.

Y ou have the option of creating a new
report or appending the datato an
existing report. If you want to view the
report immediately, check the box.

Notes
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Exercise descriptions

Exercise 1

Exercise 2

The following descriptions explain the goal of each exercise.
If you like to figure things out on your own, use the
descriptions to conduct the exercises. If you prefer step-by-
step instructions, go to the page listed below the description.

Conduct an exact structure and substructure search for 4-
amino-indole.

e Conduct an exact structure search.

N

\

N
e Usethe Synthesize link to view preparation data
e Conduct a substructure search.

For a step-by-step solution, see page 1-33.

Conduct a substructure search.
e Search for benzodiazepine derivatives. Use predefined

generic groups and an X halogen atom to generalize the
query. View al fields.

G

ARY

For a step-by-step solution, see page 1-36.
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Exercise 1

Start DiscoveryGate

Open the CrossFire
Beilstein database

Set the Structure search
options

Set the Global search
options

Conduct a series of structure sear ches for 4-amino-
indole

Conduct a structure search for 4-amino-indole. View the
preparation methods. Then conduct a substructure search on
the same structure.

N

\

N

1. If you have aready started the application, go to Step 3.
Launch your internet browser and enter the DiscoveryGate
URL (www.discoverygate.com).

2. Enter your user name and password. If necessary, enter
your company id. Click go discover.

3. Under Applications, click Search individual databases.
4. Under Chemistry Information, click CrossFire Beilstein.

5. Click the Draw Structure or Reaction link. Draw 4-
amino-indole. Click Done.

6. Inthe Structure search option area, select Find this
compound and its properties.

7. Under the Global search options, select Substitution as
drawn, exclude tautomers. Uncheck all other options.

8. Under Search Stereoinformation, select Off.



1-34 MDL Database Browser

View the preparative
methods

Conduct the substructure
search

Structure

- - - =
Find this compound and its properties J *+ Substitution as drawn, exclude tautomers

" Substitution as drawn, include tautomers
" Unlimited substitution on all atoms, exclude tautomers
M. Al
L [ Multi-component substances
™ Ring closure through substitution
™ lzotopes [T Charges [T Radicals
[T Keep fragments separate

Search Stereninformation {OfF

Search in Cornpound Locator

9. Click start search.

10. Click the Details link.

11. Click the Synthesize link.

12. Click the plus sign next to Substance 114919.

13. Click the plus sign next to Reaction 154479.

for 114019

Find in Rxn Tree: ’7 D
stoy 3

Ekg Substance 114919 ; O N
|
B—? Reaction 154479 . Q
é Substance 154545 :
BEHE Reaction 1760064 :
: "
EHE Reaction 1796704 : a -
N
BHE Reaction 2552081 : Details for Reaction 154479

BEHE] Reaction 2568653

more

14. Under the reaction graphic, click the Details for Reaction
link.

15. Click therefine query button.

16. Inthe MDL Database Browser salect:

- Find thiscompound and its properties
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- Unlimited substitution on all atoms, exclude
tautomers

- Under Allow, check Multi-component substances,
Ring closurethrough substitution, | sotopes,
Charges, and Radicals.

- Search Stereoinformation, select Off

Structure

- - - -
Find this compound and its properties J " Substitution as drawn, exclude tautomers

' Substitution as drawn, include tautomers
:ﬁ:UnIimited substitution on all atoms, exclude tautomers
N Allowy:
' v Multi-component substances
¥ Ring closure through substitution
W Isotopes b Charges I Radicals
™ Keepfragments separate

Search Stereninfarmation | OfF b

Searchin Campound Lacator

17. Click start sear ch and view the results.
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Exercise 2

Prepare for a new search

| new query_

Retrieve benzodiazepine derivatives

Conduct a substructure search for benzodiazepine derivatives.
Use predefined generic groups and an X halogen atom to
generalize the query. G isthe abbreviation for any group.
ARY isthe abbreviation for aryl groups.

G

ARY

1. Click the new query button.

2. Click the Draw Structureor Reaction link. Draw the
generalized benzodiazepine structure.

3. Toplacethe ARY designation, right-click the atom, and
then choose Bellstein generic group > Cyclic group >
Carbon atomsonly > ARY. Click to select the termind
carbon atom on the C-C single bond. Type X and press
Enter. Right-click the terminal carbon atom on the C-N
single bond. Choose Beilstein generic group > Any
group > G. Click Done.

4. |nthe MDL Database Browser sdlect:

- Find thiscompound and its properties

- Unlimited substitution on all atoms, exclude
tautomers

- Under Allow, check Multi-component substances,
Ring closur e through substitution, | sotopes,
Charges, and Radicals.

- Search Stereoinformation, select Off
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Structure

Find this compound and its properties j " Substitution as drawn, exclude tautomers

" Substitution as drawn, include tautomers
& Unlimited substitution on all atorms, exclude tautomers

G}u 0 Al
Q? ¥ Multi-component substances
* = ¥ Ring closure through substitution
ARY W Isotopes W Charges P Radicals

™ Keep fragments separate

Search Stereninformation | O T

Search in Compound Locator

5. Click start search and view the results.
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To launch the
DiscoveryGate application

To select an individual
database

1. Launch your internet browser and enter the DiscoveryGate
URL (www.discoverygate.com).

Enter your user name and password.

If necessary, enter your company ID.

discoverygate

usernama

—

password

—

g0
discowver

4. Click go discover.

1. Under Applications, click Search individual databases.

Applications

Search
multiple
databases
at once

MDL: Compound Locator

Submit a single query to access millions of structures
and millions of associated facts in all indexed databases
for which you have a license,

Search
individual
databases

DLE Database Browser
uery an individual database: synthesis, bioactivity,
hysical property, metabolism, toxicity or sourcing.

Link to
literature

Review
synthetic
methods

Browse
pharmacology
articles

MDLE | itlink Direct
Link to over 20,000 journal titles and patent archives.

Inteqrated Major Reference Works
Review synthetic methods and learn about their scope
and limitations,

xPharm
Query and browse therapeutic agents, targets, disorders
and principles in the xPharm pharmacological reference
database
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To select CrossFire 1. Under Chemistry Information, click CrossFire Beilstein.
Beilstein

discoverygate. | MDL: database browser

chrismarth

2 Select a database or database family

[F= Chemistry Information

| CrossFire Beilstein | (1) information

Crosshire Gmelin (D) information

7= Pharmacology Information

MDLE Comprehensive Medicinal Chemist '::i:' information
MDL® Drug Data Report (1) infermation
National Cancer Institute Database (1) inormation

To configure CrossFire 1. Click the personal Settingstab.

2. Inthe My CrossFire Login Information box, enter your
User Name, Password, Confirm Password, Group, and
Confirm Group information.

My CrossFire Login Information 2

To access CrossFire Beilstein and CrossFire

Smelin from MDL® Database Browser, enter
missing information below and click Update.

Enter login information:

User Name I

Password I

Confirm Password I

Group I

Confirm Group I

Update

3. Click Update.

To create a structure or 1. Inthe Sdect the Search of Interest window, click Draw
reaction Structure or Reaction.
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N

Use the MDL drawing tools.

w

Click the Doneicon.

Lo

To start a search

]

Enter a query into the structure field.

N

Set structure search and/or global search options.

w

Click start search.

Lo

To stop a search After aquery islaunched, click Cancel.

searching x|

Click Cancel to stop the search.

To set structure search 1. Inthe Structure box, click the arrow to display the drop-
options down list.

Structure

Find this compound and its properties ﬂ

Find this compound and its properties
Find preparations of this compound
Find reactions of this compound

Find citations of this compound

L) N
=

Search in Compound Locator

2. Choose one of the selections.

Selection Action

Find this compound and Retrieves alist of
its properties mol ecule(s) and associ ated
properties.

Find preparations of this ~ Retrieves alist of reactions
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To set global search
options

1.

Selection Action

compound where the compound is
found as areactant. Click
the “Synthesize the

Reactant” link for the
preparation information.

Find reactions of this Retrieves alist of reactions

compound where the compound is
either the reactant or the
product.

Find citations of this Retrieves alist of citations

compound for the specific compound.

In the Structure field index, click the radio button or check
box next to the appropriate selections.

* Substitution as drawn, exclude tautorners

" Substitution as drawn, include tautomers

T Unlimited substitution on all atoms, exclude tautomers
Allowy:

WV Multi-component substances

W Ring closure through substitution

W |sotopes W Charges [ Radicals

[ Keep fragments separate

Selection Action

Substitution as drawn, Excludes substitution where

exclude tautomers it isnot explicitly specified
and the retrieval of
tautomers.

Substitution as drawn, Excludes substitution where

include tautomers it is not explicitly specified,

but does include the
retrieval of tautomers.

Unlimited substitutionon  Allows for substitution on
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To conduct an exact
structure search

Selection Action
al atoms, exclude al atoms and excludes the
tautomers retrieval of tautomers.

Multi-component
substances

Ring closure through
substitution

| sotopes

Allowsfor theretrieval of
mixtures.

Allows ringsto form from
chains on the atoms you
assign with substitution.

Allowstheretrieva of

Isotopes.

Charges Allowstheretrieval of
charged species.

Radicals Allowstheretrieva of
radicals.

Keep fragments separate  Allows two or more non-
bonded fragmentsto be
retrieved in separate
compounds.

Place a structure in the Structure box.

Under Structure search options, select Find this compound
and its properties.

Under Global search options, select Substitution as
drawn, exclude tautomers.

Under Allow, uncheck all selections.

Structure

[Find this campound and its properties ¥ @ Substitution as drawn, exclude tautormers

' Substitution as drawn, include tautorners
" Unlimited substitution on all atoms, exclude tautomers
Ao
0\\ [T Multi-component substances
Der_©_<$ ™ Ring closure through substitution
[ Isotopes [ Charges [ Radicals
[T Keep fragments separate

Search Stereoinformation lm‘

Search in Compound Locator
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5. Click start search.

To modify a search query 1. Atthetop of the results, reports, or rxn schemes tabs, click
i the refine query button.
To conduct a substructure 1. Place astructure in the Structure box.
search 2. Under Structure search options, select Find this compound

and itsproperties.
3. Under Global search options, select Unlimited
substitution on all atoms, exclude tautomers.

4. Under Allow, check Multi-component substances, Ring
closurethrough substitution, I sotopes, Charges, and
Radicals.

Structure

|Fmd this compound and its properties j ' Suhstitution as drawn, exclude tautomers

" Suhstitution as drawn, include tautomers
:6 Unlimited substitution an all atoms, exclude tautomers
Al oy
a, N/K ¥ multi-component substances
DﬁN_©_<$ ¥ Ring closure through substitution
¥ Izotopes W Charges W Radicals
™ Keep fragments separate

Search Stereoinformation ’m‘

Search in Compound Locator

5. Click start search.

To view search results 1. When the search is complete, the system automatically
displays the results tab.

If necessary, click the resultstab at the top of the window.

3. Onthe History tab, double-click to open the Today’s
Sear chesfolder.

4. Double-click to open a Sear ch.

To view details of a 1. Ontheresultstab, click the Details link found under the
retrieved structure structure.
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BRM: 1769320

=N
o

1]
( Details )Synthesize

2. Inthe Available Data box, click alink to view the specific
data.

Available Data

Click on a link o add the information o this page

Crossfile Reference {13 Electron Spin Eesonance (1)
Further Information (1) Infrared Spectra (3)

Melting Point (33 Muclear Magnetic Resonance (12
Substance (1) Ultraviolet Spectra (1)

Show Feactions for this Substance Show Citations for this Substance

3. Click the Top of Page link and repeat Step 2 to view more

data.
To view the synthesis of a 1. Ontheresultstab or in the Details window, click the
retrieved compound Synthesize link.
BRM: 176380

=N
k)

Detaila

2. Onthe Rxn Treetab, click the plus sign next to Substance
XXXXXX.

3. Click the plus sign next to Reaction XXXXXX.




2-8 Sructure Searching in CrossFire Beilstein

To view the reaction
scheme details of a
retrieved compound

To add a substitution
query feature

To add a predefined
generic group

To conduct a
stereochemical structure
search

Histoy.

= 3 Substance 176980

|
= Reaction 1082861

_g Substance 2104467
EHE Reaction 2046692

EHE Reaction 3936298

E-HE Reaction 5466070

. View thereaction.

On the rxn schemes tab, click the Detailsfor Reaction link
found under the reaction.

Scroll down and view the data.

1. Transfer the structure to MDL Draw.

Using the All-Purpose tool, right-click an atom and select

the desired substitution query feature.

Click the Done transfer icon.

1. Transfer the structure to MDL Draw.

Using the All-Purpose tooal, right-click an atom and select
Beilstein generic group, and then select the desired group.

Click the Done transfer icon.

Place a structure in the Structure box. If necessary for the
guery, add stereo bonds using MDL Draw.

Set the Structure search options and the Global search
options based on what you want to retrieve.

Under Search Stereoinformation, click the arrow to display

| the drop-down list.
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To add a stereochemical
bond

o 4
Ay

To add an E/Z geometric
bond

o 4
s

& Substitution as drawn, exclude tautomers
 Suhstitution as drawn, include tautomers
 Unlimited substitution on all atorms, exclude tautomers

Allowy:

V¥ Multi-component substances

¥ Ring closure through substitution

¥ Radicals
" Keepfragments separate

¥ |sotopes W Charges

Search Stereoinformation |# drawn

3

Plus rnirror image
Oy rmirror image

4. Choose one of the sdlections.

Selection

Action

Asdrawn

Off

Plus mirror image

Or mirror image

Retrieves compounds with
the absol ute stereochemical
representation.

Retrieves all stereochemical
representations.

Retrieves racemic
compounds.

Retrieves compounds with
the relative stereochemical
representation.

1. Transfer the structureto MDL Draw.

2. Using the All-Purpose Drawing tool, right-click on abond
and choose one of the bond options.

3. Click the Done transfer icon.

1. Transfer the structureto MDL Draw.
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To save search results

save_

Using the All-Purpose toal, right-click on a double bond
and choose E/Z-geometric double bond > Asdrawn (E
or Z only).

Click the Done transfer icon.

1. Atthetop of the resultstab, click the save button.
. Type aname into the Save As box and click OK.
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