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The structure-searchable MDL® Patent Chemistry Database provides
scientists with indexed chemical reactions, substances and substance
data from chemistry and life sciences patent documents (World, European
since 1978, US since 1976). This series of reprinted articles from Molecular
Connection newsmagazine demonstrates typical workflow scenarios in
which the Patent Chemistry Database can improve the speed and
efficiency of synthesis planning and drug discovery efforts.



MDL Patent Chemistry Database

atents are an important and under-used source of information

in chemistry and life sciences research. While many text-based

systems exist for accessing patent information, structure-based
searching offers a more powerful and flexible way for scientists to mine this
vast pool of important information.

To support this need, Elsevier MDL released the new structure-searchable
MDL® Patent Chemistry Database, specifically designed for research scientists
andinformation professionals.

R & Figure 1 illustrates the steps for querying the Patent
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Updated every two weeks, MDL Patent Chemistry Database contains about

2.4 million reactions, about 3 million organic, inorganic, organometallic (and
polymeric*) compounds and related information from approximately 400,000
organic chemistry and life sciences patent publications (covering U.S. patents
since 1976, World and European patents since 1978). The database includes:

Search Context: Select Citations from the Search
Context drop-down menu to get citation records,
which show the front-page data, claims text and all
indexed structures and reactions as a hit set. Click
Start Search.
e Complete reaction texts for easily checking a reaction’s relevance
¢ InfoChem ClassCodes to find similar reactions in other databases and group

them according to similarity

e Markush reaction display* together with claims text for exploring the scope of
a patent and the claimed reactions

e | ocation (page)*of the reaction in the original patent document for quick reference
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The MDL Patent Chemistry Database can assist researchers in monitoring
competitors and industry trends, designing new synthetic methods,
developing drug profiles and selecting and optimizing leads. The database
helps researchers quickly understand the scope and relevance of patents,
allowing more effective synthesis planning and better bioactivity profiling.

The MDL Patent Chemistry Database brings patent claim texts and Markush
structures/reactions' to the desktop in an easy-to-view format, enabling
researchers to check the relevance of located patents quickly and easily.

The workflows illustrated on the following pages demonstrate the search
capabilities of the database in typical work scenarios such as using reaction
searching for more effective synthesis planning (pages 4-5) and structure
searching for better bioactivity profiling (pages 6-7).

The scenerio beginning on this page introduces a simple text search to
see if a company is active in a particular therapeutic area, in this case
whether Vernalis Research had any patent applications on anti-Alzheimer
agents published in 2004.

Figure 2 displays the results of searching the Patent Assignees a0
Patent Chemistry Database for Alzheimer’s drug = s
patents assigned to Vernalis Research in 2004. ——
From this, scientists can quickly assess all the
relevant information and determine whether this Publication/Application Data 14 B3I
particular Vernalis patent has a bearing on the Pafentho.  |Kind Code | Pusl. Date | Appl No Filing Date  Indexed Fatent
project under consideration. WO2004/2409  |A1 2001/01/11 \gu:;;n?nr 2000/06/30 1
The database highlights the retrieved hit term, Gserorssi B |m0MADT Usncoas M0 bes i
the patent assignee name, for clear viewing. —

Note 1 AE, AG, AL, AM, AT, AU, AZ, BA, BB, BE, BF, BG, BJ, BR, BY, BZ, CA, CF, CG, CH, CI, CM, CN, CR, CU,
: : c¥, CZ, DE, DK, DM, DZ, EE, ES, FI, FR, GA, GB, GD, GE, GH, GM, GN, GR, GW, HR, HU, ID, IE, IL, IN,
The database InC|UdeS a table Of the main patent IS, IT, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LY, MA, MC, MD, MG, MK, ML, MN, MR, MW, Mx,
eqUIVﬁ'entS Of a patent famlly (InC|UdIng the méﬁz%&vgvﬁ ;;ZPJV RO, RU, 8D, 5E, 5G, 51, 5K, 5L, 5N, 5Z, TD, TG, TJ, TM, TR, TT, TZ, UA,
deSIgnated StateS for World and European Note 2 AL, AT, BE, CH, C¥, DE, DK, ES, FI, FR, GB, GR, IE, IT, LI, LT, LU, LY, MC, MK, NL, RO, 51
patents) with each patent number linked to Title i Abstract ! Claims B
L Title: Thieno-and furopyrimidine derivatives as A2A-receptor antagonists
the Or|g|na| patent dOCUment- Abstract Compounds of formula (I): wherein X is 8. Compounds can he used for treating a disorder in which the
blocking of purine receptors is beneficial
To facilitate more effective searches, the complete e UAERI G 0 A\ R e )
) [Figure]
H H h His 5 Rqand R dependently selected from hyd , alkyl, aryl, hydroxy, alkoxy,
claim text for the patent can be searched in arfon; tyamn i, COgfs, CORy, GCORy, CONFy, CONFsNReF, OGONR e, NFyRe, N COR
combination with a structure/reaction search. NR7CONRgRg, NR7CO2Rg, NR7502Rg, NR7 COMRgNRgR10, NR7NRgCO2Rg, NRzNRgCONRgR1g,
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structure search is not possible today. PRN=3807725 PRN=3007716
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Reaction searching in MDL® Patent Chemistry

Database

he previous exercise showed how scientists and information professionals
can use a text search of the new MDL Patent Chemistry Database to quickly
determine if a company is active in a particular therapeutic area.

This scenerio illustrates a reaction search in Patent Chemistry Database, and then show
how reaction classification with InfoChem ClassCodes enables scientists to rapidly find
similar reactions in MDL and other databases that might be useful in synthesis planning.

(The following examples illustrate the use of MDL® CrossFire Commander to search Patent
Chemistry Database. The database can also be accessed through DiscoveryGate®.)
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Figure 1 illustrates how to query for reactions in the Patent
Chemistry Database.

Click Select Database and choose Patent Chemistry
Database from the menu.

Click on Draw Structure and then enter the reaction query.

To perform a substructure search, select all atoms under
Free sites.

To modify the query, select data fields from the hierarchy tree
(click to add).

Next to Search Context, select Reactions.
Click Start Search.

Reaction Details
Topic of Interest
Example Name
Example Tille
Example Text

Location in Patent

Preparation | “Spgee ¢
1

Example 1 2-Acetyl-4,8-dihydrobenzol{,2-b:4,5-b ?dithi 4,8-dione (9)

To a sfirming mixture of acetyl chloride (5.1 g, 65 mmol) and AICI3 (8.7 g. 65 mmol) in 1,2-dichloroethane (200
ML) under N2 was added dropwise a solution of 4 [1.2-b:4,5-bdil (7)7a(8g.323
mmal) in 1,2-dichloroethane {90 ML).

After siirring for 4 h, this solufion was poured into dilute HCI and the aqueous layer was exiracied with CHCI3
three imes

The combined exiracts were washed with saturated NaHC03 and water, dried over anhydrous MgS04, and
concentrated under reduced pressure to give 7.5 g of the crude intermediate 4-acetory-2-acetylbenzo[1,2-b:4,5-|
bidithiophene ()

To a suspension of crude 8 (7.5 @) in HOAC (30 ML) was added Cro3 (5.7 g, 57 mmol).

After siming for 1 h, -PTOH (20 ML) and CHCI3 (300 ML) were added and stirmed for 30 min

The resulting solufion was poured into ice water, and the aqueous layer was exiracted with CHCI3 fhree fimes.
The combined exiracts were dried over anhydrous MgS04 and concentraled under reduced pressure.

The residue was purified by column chromatography (silica gel, CHCI3) to give 9 (mp 223-225 deg. C.)ina
A5percent yield. IR (KBr) 1650, 1670 (C=0) cm-1; 1H NMR (CDCI3) £ 267 (g, 3H, CH3), 7.68 (d, J=5.1 Hz, 1H,
H-7),7.74 (d, J=5.1 Hz, 1H, H-6), 812 (s, 1H, H-3); 13C NMR (CDCI3): i 26.9 (C-2-CH3), 126.9 (C-7), 120.4 (C-
3), 134.3(C-6). 170.0 (C-4), 174.4 (C-8), 190.7 (C-2-C=0); MS miz 262 (M+); Anal. (C12H60352) C, H.

Page column 11

Product PRN 168333 2-acetyl-4.8 [12-b:4 50 i 4,8-dione

Yield (percent) 45 %

Purification aqueous workup; column chromalography, silica gel, chioroform

Stage Number 1

Reactant PRN 168335 4 toxy-2- ty [1.2-b4,5-bdi

Reagent PRN 218086 chromium{V1) oxide

Solvent PRN 227897 acefic acid

Time 1h

Ref 1 FrontpageiClaim: 132, Fulltext Litlink; Patent University of North Carolina at Chapel Hill, Publ- US6337346

B1 (2002/01/08), Appl- US2000-651357 (2000/08/30)

Figure 2 shows a typical hit record from the reaction search
described in Figure 1. From the database record, researchers
can quickly evaluate the relevance of a patent.

Complete example text including example number and title
as given in the original patent document

Spectral data (including peaks) of the product

Location in Patent specifies the page on which this reaction appears
in the original patent publication (available from December 2003)

Substance dossier: a product registry number (PRN) links to
the product record with all substance data and related reactions

Frontpage/Claim link leads to the corresponding database
citation record including indexed structures and reactions

Link to full-text document: Clicking on LitLink connects to
the original patent document at a patent provider (e.g.,
EspaceNet, US Patent Server, MicroPatent, Delphion)
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The DiscoveryGate reaction collection

MDL Patent Chemistry Database—and all DiscoveryGate
reaction databases—are indexed with InfoChem ClassCodes.
This classification relates 17 million reactions from different
databases, giving researchers the ability to immediately compare
a reaction to similar reactions and group similar reactions.

With the simple steps outlined below, scientists planning a
synthesis can acquire the entire reaction text of a published
reaction and locate an overview of the complete methodology
from another database.

In the next issue: Learn how to use the MDL Patent Chemistry
Database for better bioactivity profiling.

3 Levels of Reaction Similarity: Broad, Medium, Narrow

Reaction Identification

Reaction Similarity ClassCode Reaction RN
Reactant PRN 2250400 2-(3-Chloro-

{tetrahydro-pyran-4-yiH

Product PRN 3412781 2-(3-chloro-4

Broad pyrazin-2-y1-3-tetray
RX.BCODE Reaction Specification full reaction

Entry Date (Y"YIMM/IDD) 2004103128

%

Only reaction centers are compared

Updale Dale ("YYYIMMIDD)  2004/03/28 frrlere i T - ] n .‘.';3."..
Find Similar Reactions chick here ol s = s |
@ - e
.
N M ed um 521,241 From aitriles
RX.MCODE Iitiles (293 ) are the most Frequently exmployed starting materials For this class of commpounds. They react with hydroslarine Hberated ueually from i
hydrochloride with sadium carbonaia, sodium or posassium hydrords, or sgdum ethovide and ihe reaction misure is espt for several houre a5 60-30 °
Reaction centers and alpha atoms/bonds 1o give (294) (Equation (35) ) [B]. To aveid the separation of the product fram sodium or petassinm chiotide a sohtion of free hydrowylamine in
d aataydsove methanal or ethanol i used [130], The are 154 excese of butanolic uced and the maxhre i
are compare et for 13 h at 60 °C. The praduct separtss as a p s ial [189] Diaeridossmes (297 ) can, i prnciple. be prepared

avzording i the same method B om o, uch 5 cyanogen (293 ) e hyoeylamine or smiively, o its addiion cormpounds i adine, for
example, diphenslonanidine (296 ), which is treated with hydroxylamine hydrochloride (Scheme 34 ) [16] [171[26]. The best sields and the purest
‘produsts arc obtaincd f gascous cyanogen is lod dircctly in an aqueous hydroylamine solution st 0 °C [62CYR168]. Polyosyimidic auides [172] sad
‘pelymers containing the oxpimidic armide fanction have boen propared from polyacrploniris of low molooular weight with a sheht caocss of

N hydroxylamine [168] [184]
a r rOW WH,CH - HE1, N2OH or KOH NOH
RX.NCODE - o1 HaOOEL, KOEL sevenrd hous x—(‘ .

Reaction centers and alpha atoms/bonds f NI

and beta atoms/bonds are compared & e
Figure 3 displays the principles of InfoChem ClassCodes. Figure 4 shows how to find similar reactions using InfoChem
Three levels of reaction similarity are defined—Broad, Medium ClassCodes.
and Narrow—depending on whether only reaction centers or Click the Find Similar Reactions link in a hit record from a
also alpha and beta atoms/bonds are compared. reaction search in the Patent Chemistry Database.
Reactions which are similar with respect to the similarity level Select the database you want to search (for example,
have the same ClassCode. Cheminform Reaction Library, other CrossFire databases,

Current Synthetic Methodology, etc.)—in this case,
Integrated Major Reference Works.

Select similarity level: Broad, Medium, Narrow or All Choices.

The hit record in Integrated Major Reference Works is an
expert dossier evaluating the methodology with respect to
highest yields and best reaction conditions for specific
transformations.m
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Export bioactivity data from MDL® Patent
Chemistry Database to SAR tables

he ability to quickly find property data for substances of interest
and create structure-activity relationship (SAR) tables is important
to researchers in the lead discovery process.

This scenerio demonstrates this type of bioactivity profiling with MDL Patent
Chemistry Database, using the MDL® CrossFire® Commander browser.

How to search substances and their data
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Figure 1 illustrates how to find substance data in the Patent
Chemistry Database.

Click Select Database and choose Patent Chemistry
Database from the menu.

Click Draw Structure and then enter the substance query.

For a substructure search, select all atoms under Free Sites.

Check Allow related Markush to get Markush structures
that are related to your specific hit structures included in the
hit set (this is not a Markush structure search).

Data Search: See the fields in the hierarchy tree, which are
indexed in the area of bioactivity/application data.

Next to Search Context, select Substances.
Click Start Search.

Viewing the bioactivity and application data of a specific
hit substance

2 QD1: Hit 4 _ 1o x]
Bioactivity Data 2]
Class of Effect Pharmacology L )
Effect antiviral \'i't IL L
Type IC50 SR TN R e
Value of Type (mole conc.-unit) 1.2 umol/ T\ F _U | ’1
Species (ScientificName)  HGMY polymerase \T’ “ ‘/ e
Method Details polymerase inhibition; DM3O; dithiothero B
Results inhibition of virus polymerase, IC50&/sub
Location in Patent Page column 7-8
Ref 1 Frontpage/Claim: 253, Fulltext: LitLink, Patent, Pharmacia and Upjohn Company, Publ.: US8340680
B1 (2002/01/22), Appl: US2000-672472 (2000/09/28)
Application Data a0
Area of Use Pharmaceuticals
Use Antiviral drug

compound or a pharmaceutically acceptable saltthereof is useful for treating or preventing a
herpesviral infection and cytomegalovirus (CMV) in @ mammal

Preferred Route of Application parenteral, topical, oral, rectal

Preferred Dosage 1-30malkg

Location in Patent Page column 2,8

Ref. 1 Frontpage/Claim: 253, Fulltext: Litlink; Patent; Pharmacia and Upjohn Company; Publ.: U36340680
B1 (2002/01/22), Appl.. US2000-672472 (2000/09/28)

Figure 2 shows a substance hit record from the search in Figure
1, including measured bioactivity and application data
described in patents published since December 2003.

Besides the inhibition concentration shown here [{)): Type=IC50],
the bioactivity data field also may include effective concentrations
(EC50), binding constants for drug-target interactions (K;), lethal
doses (e.g. LD50) and other parameters.

The record shown includes the Location in Patent (~), which is
the page of the bioassay in the original publication, a frontpage/
claim link &) to the database citation record and a link ) to
the original document at a patent provider (e.g. EspaceNet, US
Patent Server, MicroPatent, Delphion).



Including the related Markush structures in a hit set

From December 2003 onwards specific substances—real or
“prophetic” compounds—are linked to the corresponding “Related
Markush Structure” in a given patent publication during the index-
ing process. Selecting the query option Allow related Markush
includes these related Markush structures in the hit set. Note: This
is not a Markush structure search.

=18 ]
Patent-Specific Data
Compound Identifier in Patent B-7 L
Related Markush Structure (PRN) 179350 . ii
R NP N NP
Ref 1 Frontpage/Claim: 253, Fulltext: LitLink, Patent, Pharm| \[ A r L 580
B1 (2002/01/22), Appl.: US2000-672472 (2000/09/28 ‘( J T
PRN=179350 -
o vt | Pt we [
f] I =
- w w i
) I
" 1
Compressed MARKUSH: Right-click to T s i ol
expand detais o T ety bt L
o
by ra
S b4 12500

Figure 3

In addition to the bioactivity data, the hit substance of Figure 2
shows Patent-Specific Data illustrating the Compound Identifier
in Patent () label. In this case it is B-7, which the inventor used in
the document to describe the specific compound

Also shown is the Related Markush Structure ), of which
the hit substance is a representative. The corresponding Markush
structure image appears in compressed form (). Right clicking
on the compressed form opens an expanded form

Viewing the Markush Family

Substance Characterization ﬂ
Patent Compound Registry Number 179350 v L
Substance Type Markush

organic compound
Referencing Compounds click here
Compound as Reagent Show reactions
PRN=179350

Compressed MARKUSH: Right-click to

expand details

Figure 4

To view other specific examples (real or prophetic) that are
representative of the Markush structure , click on the
Markush link@) to view the Markush Family
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Exporting bioactivity data to a SAR table

All four compounds shown in Figure 4 have bioactivity data
(indicated by the red text “Bio” on top of the structure window) that
can be easily exported to a structure-activity-relationship table.
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Figure 5 shows how bioactivity data can be exported to a SAR table
from the Results menu using Export Hits -). You can create
your own export formats by clicking on Settings , or use the
predefined export formats (23 delivered with CrossFire Commander
7.0 SP2 covering export to structure-data files (SDfiles), Microsoft
Word, Microsoft Excel and HTML. To create a SAR table, use the
export format “Substance (Identification, Bioactivity) to SDfile”
and import the SDfile into MDL® ISIS for EXCEL using the menu
options ISIS = Import = SDfile to worksheet.
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Figure 6 shows one line of the SAR table created for the four
Markush Family structures in Figure 4.
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Figure 7 shows another SAR table with drug-target interactions
showing the structure , the test system (here proteins)and
the species together with the effect and the corresponding
drug-target interactions constants K; . The table also includes
the Location in Patent where this bioassay appears and the
citation (/), including patent assignee and publication/application
number and date.
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