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Agenda

® What are the patentability
requirements of chemical entities?

® Why search the patent and non-patent
literature?

® Why is structure searching essential
for chemical entities?

® What are the two types of structure-
searchable databases for patent and
non-patent literature?

® How do exemplified compound
databases and Markush databases
differ?

® What value does Markush searching
provide?
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What are the patentability requirements of

chemical entities?

® To be granted a patent, your

invention must show
— utility

— novelty

— non-obviousness

® Requirements are the same
regardless of invention

UINISNTERS AT AL AP B ATHYS FURLISEDD USGR THE FATENT OO R TS THEATY (10T

{5 ¥ parled Datrllevemsd Fropariy Drpesivaiisn
Imtrracamal v

{441 Infswnsibal Fablicaisn i
T4 e 200 {2406 2000} PCT

O p |nbrmaitiensd Fabrt § i wion
CETID IR 0 ) ALK TIOR8
AT B | 2R B ARLF R R
BATF P e 01 ARS8 )
AL LA {30
ARLE O T |

JLILVTARRR (E LT RV R
110 basirmationsl Pabistion S

WO Z010/0TI853 Al

A s O Reren. S [URARE Co Sewe
[ IS ) T S —
Combrdge. MUA Q01 OUSE Sa Pok Yor [URASE L
e, Fharmaopaival, b, 500 Toghmkogy Sy
Saing M5, Cmbwrichge, MLAOCTF USE PR, Hisharn,
B [URAUS] O Satrls Pharmsoosbosls, b, X0 Tak-
kot Npanty Sy M amiridge M L

b | bl & pplicaiios %l A0 Ageeb BALSTEAD, Basbl P, o ol Rifas & Ty

g, i Dot iomad Fliagn, Thosiom, SEA 321 10U

X3 ke bl B (e Bl Deskrmied Sy ek e e med, g

T3y e

1 cwmsbar S0 1812 20)

iy Vi | smpmenp lagink

Cith Pebivaiien | sagmegy linglah
My Frieriey Du

L ML ¥ Woumber XENE A |% 02 2085 (]

(Tl pplionst (hr ol devgead Saaws oworpy (% SIR-

THIE PRAMMACELTICALS TG [UnLlsl 20
Vichmobogy Sopasy, Sy M, Cambridgs, MA 0213%

b Do e e

¥ lwrwisry Applicasin e 0% aeh ERRLAEAYS
by USR] o St Flsssssipssiis s, b
W0 Techmoligy Spmra, Sy M0, Casbridg, Mo

kbl AF, i, AL, &AM,
NG, P, B, B, DT, IR

Lol o Pt | s
AL AT, ALY, AL
CA, O CL, O8O0, R UL O, B, DR, D84, T,
I, B, D, TG, N5, B, G, 40, 0, 4d8, (8, GT
T R DL L N, B, O B, KA K, P,
KR, KL LA, L LK, LR, L%, LT, LEL LY, L&, MIL
WF. MG MR R AT MY MY, WS A B, B
Wy, N, O, P, PO, P, P, PT, R, RS, WAL S0, ST,
. A0 RK, ML, ML ST, 838V, TR T T, TR TT,
T LA, L, S, U, W, VR A, 2, W

s B e e e

Sl Proplimial’ ey v vaidabes. ARIFC) (W, (L,
(Al KL, L% MW, ML NA R, 8L SE. T LG, 261
PR Famales (AN AF, WY, K B2 MIE ELL TR
THlL Il orepess LAT, B, I, O, CY, O, DN, NG, 1R

[T il e pni g}

e Wil T ILATCR ORI SIRTL b LA TS CORERI, N0

Ry

o
- i)
/QNISQ_G
R H —

B3Th Aawrws Frovaked barom o nossl wmes meSods sy commpoands o Srucursd B da Tl mad wahorode of wer Sawocd
Py eofopmsrs s Bk < umpu sl mn By sl bt sty i Ieiaguen o1 # ool e perremy & mik ey
ol ey, ] Siradyrs i acleng, Bt o, s o ncnlr, rglaind i aghag i, chialhgn,, ol aity, BT
c e demmeg. carlee saula depm. Ml chvng vk, ailawneicn. caner. ad or bebay 2 wel B Sssa o deor

iy Bl ek By 1 1 o ] ok Pl miAEy A o khnd S oo sl vl Corming & s sy adslaleyg
oo . o eon s ot LT g

pove7isss At |00 S0 00O 0 0 R e e

CAS is a division of the American Chemical Society. 3 Copyright 2010 American Chemical Society. All rights reserved.



CAS January 11, 2011

What do you look for in prior art?

® Anticipation (lack of novelty) wo SO—

— a reference is said to anticipate
an invention if it discloses every
element claimed

CLAIMS:;

I A compound represented by Structural Formula (la):

— must occur in a single reference @@i
® Obviousness e mi
. . [l |
— usually involves combining more S aox
than One reference 5 ora pharmaccutically scceptable salt thercof, wherein:
— must be a suggestion or teaching “Q ‘.E‘i}
to combine references iogAisschcudfon  ~ and  ,wherin " represents

portion of ring A bound to phenyl. and wptn represents a portion of ring A bound
to =0 i the compound;

N Sy
HiC o N . g:;

R i sebected from hydrogen, and

10 CJN#\‘!
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Why search the patent and non-patent literature?

To gain a comprehensive background (in pharmaceutical
treatment of diabetes, for example)

® Obtain an overall picture of the art in Metformin
your area of interest
NH NH
® Become acquainted with the known
compounds in your area of interest ‘“‘\T N NH,
H

® Obtain background information to
determine if your invention is
patentable

® Explore issues concerning freedom-
to-operate, validity, etc.

CAS is a division of the American Chemical Society. 5 Copyright 2010 American Chemical Society. All rights reserved.
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Why is structure searching essential for
chemical entities?

®* Identifies the substance of interest precisely
® Useful in locating both known and research compounds

¢ Best technique to identify chemical entities depicted by structures
in references

Chemical name searching is not precise, but can be useful as a
supplement to gain additional references not linked to a structure

S AMTTE
| \(
\WWW /
dimethyl-6-tN
yrazolofd, 8-t
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What are the two types of structure-searchable
databases for patent and non-patent literature?

* Exemplified compound databases
— information on specific substances

® Markush databases
— information from Markush structures in patent claims or disclosures

— R-groups of patent Markush structures are defined to search all possible
permutations

OH Substituent Variation: R is methyl or ethyl
R3 R Homology Variation: R.2 is alkyl
R2 Position Vanation: R.3 is armino
{CH2) m Frequency Variation: mis 1-3
C 1/

CAS is a division of the American Chemical Society. 7 Copyright 2010 American Chemical Society. All rights reserved.
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How do exemplified compound databases differ

from Markush databases?

Search exemplified databases when
you need information about specific
substances:

® Are these substances known?

® What are the references to these
substances—patents, non-patents,
other disclosures?

® What are the uses of these
substances?

® Are commercial sources available
for these substances?

CAS is a division of the American Chemical Society. 8

January 11, 2011
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Access important exemplified compound
databases through STN®

® CAS REGISTRYSM/CAplussSM

® Derwent World Patents Index® (WPINDEX)

® ReaxyskFile

HO

CAS is a division of the American Chemical Society.
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CAS REGISTRY—the world’s largest source of
chemical substance information (more than 54

million)

CAS REGISTRY contains a variety of substances:

® Compounds associated with

preparations, property data, etc.

® Compounds that are specifically

mentioned in patent claims

® Compounds that play a key role in the -

journal article or patent

® Reactants and isolated intermediates

® Specific substances from the

SUBSTANCES

examples with non-characterizing

data

CAS is a division of the American Chemical Society.

10 Copyright 2010 American Chemical Society. All rights reserved.
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A variety of useful information is available in a
CAS REGISTRY record

BN  57-88-5 REGISTRY » CAS Registry Number®
ED Entered STN: 1¢ Nov 10684

CN  Cholest-3-en-3-ol (3f)- (8cI) (ca InpEX NaME)  CAS Systematic Name - current
CTHER CA INDEX HAMES:

CN  Cholesterol (BCI) » CAS Systematic Name - previous
CTHER HEMES:
CH (=) -Cholestercl \

CH  AS-Cholesten-3f-col
CN  3p-Hydroxycholest-3-ens
CH  5:6-Cholesten-3f-col
CN  Cholest-3-en-3f-cl

CN  Chelesterin >- Trade names, synonyms
CN  Cholesteryl alcochel

CN  Dythol

CH Lidinit

I Lidinite
CN  N3C 8748
N Provitamin D __//
FS  STERECSELRCH » Deleted CAS Registry Numbers
IR TIZZ97-95-8, T43g70-51-6, A8035g6-33-3, Z209124-38-9, Z1B8Gg5-24-3,
262418-13-3, 378185-03-¢, &T7g322-57-3
MF 27 H4E O » Molecular formula
CI COM

CAS is a division of the American Chemical Society. 11 Copyright 2010 American Chemical Society. All rights reserved.
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A variety of useful information is available in a
CAS REGISTRY record (cont.)

LC STH Files: LDISNEWS, AGRICOLA, ANABSTE, BEILSTEIN*, BICBUSINESS, BIOSIS, Databases
BICTECHNO, C&, CABA, CANCEERLIT, CACLD, CAPLUS, CASRELCT, CENB, CEN,
CHEMCATS, CHEMINFOEMEX, CHEMLIST, CIN, CS5CHEM, CSWE, DDFU, LDETHERM=, on STN that
DICGENES, DIPFR*, DRUGU, EMBELASE, GMELIN*, HODOC*, HSDB*, IFICDE, IFIEAT, include this
IFIUDE, IFPFR, MEDLINE, MRCE®, MSD5-0HS, WNAPRRARLERT, NIOSHTIZ, EPLDLCOM=~,
PIRL, PROMT, RTECS*, SPECINFO, TOXCENTER, TULSLA, ULIDAT, USEN, USDATZ, CAS RN
UsPATFULL, VETU, WT
(*File contains numerically searchable propsrty data)
Other Sourcss: DSL**, EINECSY*, TSCAt*
(**Enter CHEMLIST File for up-to-date regulatcry informaticon)
Aksclute sterscchemistry.
(CHz2) 3
B TSCHM=2
' The substance
structure image
107642 REFERENCES IN FILE CA (1907 TC DATE) The number of
5568 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA H
107781 REFERENCES IN FILE CAPLUS (1507 TO DATE) E:efes:llelgces in
A Aplus

CAS is a division of the American Chemical Society. 12 Copyright 2010 American Chemical Society. All rights reserved.
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Let’s try an example of a structure search in CAS
REGISTRY

Locate patents for squaric acid compounds with these specific
substitutions:

O O

R

Substitution is allowed on all open sites

CAS is a division of the American Chemical Society. 13 Copyright 2010 American Chemical Society. All rights reserved.
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Use STN Express® software to create your
structure query

Define your query attributes:
® No additional fusion on phenyl or cyclobutene
® Additional substitution is allowed

® Cb = carbocycle: unsaturated, monocyclic

N/

/ N\ N

CAS is a division of the American Chemical Society. 14 Copyright 2010 American Chemical Society. All rights reserved.
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Search for substances first in exemplified
compound database REGISTRY, then in Markush

database MARPAT

Approach:

1. Structure search in CAS REGISTRY

2. Cross over REGISTRY hits to CAplus
3. Markush structure search in MARPAT
for patent records

CAS is a division of the American Chemical Society. 15

Copyright 2010 American Chemical Society. All rights reserved.
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Reference from CAplus retrieved from the
REGISTRY structure search

Reference:

L14 ANSWER 1 OF 3 CAPLUS COPYRIGHT 2010 ACS on STN

AN 2007:145730 CAPLUS Full-text

DN 146:229183

Tl Preparation of N-pyridinylphenyl-3-4-diaminocyclobut-3-ene-1,2-diones as
CHK1, CHK2, and/or SGK kinase inhibitors for treating cancer

Hit structures:

RN 924909-93-3 CAPLUS

CN 3-Cyclobutene-1,2-dione, 3-[[(3-hydroxyphenyl)methyl]amino]-4-[[4-hydroxy-
3-(2-pyridinyD)phenyl]Jamino]- (CA INDEX NAME)

=N
| NH NHIL cH
= — 2 ~OH
HO11 O/ \O

RN 924909-95-5 HCAPLUS
CN 3-Cyclobutene-1,2-dione, 3-[[4-hydroxy-3-(2-pyridinyl)phenyl]amino]-4-
[[(1R)-1-phenylethyl]amino]- (CA INDEX NAME)

G | ) D

CAS is a division of the American Chemical Society. 16 Copyright 2010 American Chemical Society. All rights reserved.
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How do Markush databases differ from
exemplified compound databases?

Search Markush databases to see if a substance is part of
a Markush structure patent disclosure

A Markush structure search

® Retrieves patent records of interest even if the record does not
refer to a specific substance

® Helps determine whether your substances of interest are included
in a patent’s broad Markush claims

N/

/N . N

OH Cb

CAS is a division of the American Chemical Society. 17 Copyright 2010 American Chemical Society. All rights reserved.
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MARPAT® is a Markush database, available only
on STN

Content Markush structures covering organic and
organometallic compounds in patents

Coverage 1988 to date
(also includes 1961-1987 records from INPI)

Approximate numbers  >300,000 patent records
>800,000 Markush structures

CAS is a division of the American Chemical Society. 18 Copyright 2010 American Chemical Society. All rights reserved.
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Modify your STN Express structure query for
Markush searching by adjusting the nodes

Nodes are disclosed in the following ways:
® Specifically: methylene only
® Specifically or generically: methylene or “alkylene”

® Specifically, generically, or with a text descriptor: methylene,
“alkylene”, or “linking group”

MARPAT settings influence the type and amount of hits

N/

Copyright 2010 American Chemical Society. All rights reserved.

CAS is a division of the American Chemical Society. 19
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Tailor your query using MARPAT settings to
retrieve substances covered by Markush claims

Query attributes: MARPAT settings:

® No additional fusion on phenyl e The cyclobutene must be
or cyclobutene specifically disclosed

® Additional substitution is ® All other nodes can be
allowed disclosed specifically or

® Cb = carbocycle: unsaturated, generically
monocyclic

CAS is a division of the American Chemical Society. 20 Copyright 2010 American Chemical Society. All rights reserved.




CAS January 11, 2011

What value does Markush searching provide?
10 additional (unique) patent records

Approach:

1. Structure search in CAS REGISTRY * 120 compounds

2. Cross over REGISTRY hits to CAplus » 3 references (all patent records)

|

3. Markush structure search in MARPAT

* 12 patent records

for patent records

Eliminate duplicates from REGISTRY/
CAplus

* (-2 patent records)

MARPAT records unique to MARPAT * 10 patent records!

.

CAS is a division of the American Chemical Society. 21 Copyright 2010 American Chemical Society. All rights reserved.
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Unique hits retrieved from MARPAT

Reference:
L14 ANSWER 3 OF 3 MARPAT COPYRIGHT 2010 ACS on STN
AN 124:175615 MARPAT Full-text
Tl Preparation of substituted N-aryl-1,2-diaminocyclobutene-3,4-dione smooth
muscle relaxants
Query hit:
MSTR 1 0 0
X /

G5—G 3—6G8—_G11-G10
Gl = NH
G3 = NH
G5 = Ph (opt. substd. by (1-2) G6)
G6 = OH
G8 = 18

G9

&<

18~G9
G10 = Ph (opt. substd. by (1-2) G6)
G1l1 = (0-6) CH2
Derivative: or pharmaceutically acceptable salts
Patent location: claim 1

CAS is a division of the American Chemical Society. 22 Copyright 2010 American Chemical Society. All rights reserved.
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Summary: the importance of Markush
searching for chemical entities
® Locate chemical entities precisely with structure searching

® Begin structure searches in exemplified compound databases
for specific compounds

® Search your structure query in MARPAT to supplement your
retrieval

With MARPAT, you can locate additional references not found in
exemplified compound databases

What is claimed is:
L A compound of the formula:

M

CAS is a division of the American Chemical Society. 23 Copyright 2010 American Chemical Society. All rights reserved.
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CAS

Put the information retrieval talents of Science IP
experts to work for you

® Tap into the knowledge base of searchers who understand the

scientific research process
— All have many years of experience searching CAS and STN databases
across many scientific areas
— All have advanced scientific degrees (a number have a Ph.D. in chemistry)

® Obtain thoughtful and thorough answers to your scientific
questions

CAS is a division of the American Chemical Society. 24 Copyright 2010 American Chemical Society. All rights reserved.
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The CAS Search Service

www.scienceip.org
1-866-360-0814 (toll free in N. America)
E-mail: scienceip@cas.org

Thank Youl!
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Appendix

® Use the following slides if audience has questions.

CAS is a division of the American Chemical Society. 27 Copyright 2010 American Chemical Society. All rights reserved.
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Results of the CAS REGISTRY and MARPAT searches

Approach:

- Structure search was run in CAS REGISTRY

- Hits searched in CAplus; limited to patents (L6)
- Structure search was run in MARPAT

- CAplus hits NOTed out (L11)

Results:

L12 13 DUP REM L6 L11 (0 DUPLICATES REMOVED)
ANSWERS '1-3' FROM FILE HCAPLUS
ANSWERS '4-13' FROM FILE MARPAT

CAS is a division of the American Chemical Society. 28 Copyright 2010 American Chemical Society. All rights reserved.
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Types of structure-searchable databases

¢* Exemplified compound databases:
— Search for indexed specific compounds
— Examples:
® CAS REGISTRY/CAplus
* Derwent World Patents Index® (WPINDEX)
® ReaxysFile
— All of the above databases are on STN.

® Markush databases:

— Search for compounds which fall within a Markush structure in the claims or
disclosure.

— Searches the various permutations of the R-groups.
— There is no requirement that the compounds were made.

— Often retrieves patent records which are not retrieved in the exemplified compound
databases.

— Examples:
* MARPAT
® MMS (also includes specific compounds)

CAS is a division of the American Chemical Society. 29 Copyright 2010 American Chemical Society. All rights reserved.
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CAS REGISTRY/CAplus

® Producer: Chemical Abstracts Service

® Document types: Patents, non-patents, conference proceedings,
dissertations, etc.

® Content: chemistry and all related areas
® Coverage in years: 1907 — present; some earlier records

¢ Additional facts:
— CAS Registry/CAplus are full implementation is only on STN
— CAS Registry/CAplus are the main databases in SciFinder®—

— A structure search in CAS Registry retrieves CAS Registry Numbers® which can be
searched in other databases to get references (patent and non-patent literature).

— CAplus is the companion reference database to CAS Registry. It includes:
® enhanced titles and abstracts
® patent family information for patent records.
® detailed structure (CAS Registry Numbers) and concept indexing

CAS is a division of the American Chemical Society. 30 Copyright 2010 American Chemical Society. All rights reserved.
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MMS (Merged Markush Service)

® Producer: Thomson-Reuters and INPI for the older information
® Host: Questel-Orbit

® Document types: patents

® Content and coverage in years: pharmaceuticals (1978 — present),
agrochemicals (1982 — present), and general chemicals (1982 — present)

® Approximate number of compounds: > 2.5 million structure records

® Additional facts:
— Includes both specific compounds and Markush structures
— Includes organic compounds, peptides, organometallics, etc.
— Bibliographic information is retrieved from the World Patent Index (“Derwent”).

CAS is a division of the American Chemical Society. 31 Copyright 2010 American Chemical Society. All rights reserved.
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Markush database: MARPAT

® Producer: Chemical Abstracts Service

® Content: Markush structures covering organic and organometallic
compounds in patents.

® Coverage: 1988 — date (also includes 1961 — 1987 records from INPI)

® Approximate numbers: > 300K patent records; > 780K Markush structures

® Additional facts:
— Records include the Markush indexing, bibliographic information, and
abstracts (the latter two are the same as in CApus).
— Auvailable only on STN.

— The same patent record may be retrieved in the CAS REGISTRY/CAplus
search (due to the specific compounds) and from the MARPAT search (due
to the Markush indexing). Duplicates can be removed.

CAS is a division of the American Chemical Society. 32 Copyright 2010 American Chemical Society. All rights reserved.
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MARPAT settings:

® Query node settings (“match level”): nodes disclosed:

— Specifically (“atom”): retrieves only that node or group (narrowest)
®* E.g.: 1,24 triazine will only retrieve hits with the 1,2,4 triazine.
— Specifically or generically (“class”): retrieves that group or a generic version
of it
®* E.g. 1,2,4 triazine: will retrieve that triazine, “heterocycle”,

“heterocycle” which fits in with the element count (i.e., 1 or more
nitrogens), or “ring”

— Specifically, generically, or with a text descriptor (“any”): (broadest)

® E.g. Chloro-phenyl-1,2,4 triazine: This setting will retrieve chloro-
phenyl, “halo”-phenyl, or “optionally substituted”-phenyl based on the
terminology in the patent.

® Settings used depend on the type and amount of hits you want to
retrieve.

CAS is a division of the American Chemical Society. 33 Copyright 2010 American Chemical Society. All rights reserved.
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Example: table of results

Table was made using the STN Express Table Tool from the transcript.

Answer-= |Accession- ‘Patent-Number - = Patent: Title - =
Number-= Assignee/Corporate-
Source -x
L221-0F 2007145730 |WMY0-2007 014607 | Merck-Patent- GmbH,- Preparation-of N-pyridinylphenyl-3-4-
10-- HCAPLUS-- DE 1020050357 41| Germany - = diaminocyclobut-3-ene-1 2-diones-as:
HCAFPLUS -aFull- Text - = AL-2006275 1609 CHKT - CHEKZ -andfor SGK kinase:
CAZE1 66529 inhibitors-fortreating cancer-=
EF- 12102779
JP-20095028209
LIS 20080312244 - 5
L2-2-0F  |2006:1066603- W0 20061053865 (Merck-Patent-Gom b H. .- |Preparation-of 3-amino-4-
10-- HCAPLUS-- DE 102005015254 Germany - = [iphenylmethylamina]-3-cyclobutene-
HCAPLUS -qFull- Text - = DE 1020050330567 12-diones-as CHKI -CHKZ- and- SGK:
ALL2006231023 kinase inhibitors - =
CAZE034787
EF- 15866258
JP-200585346337
LIS 20090036448 - 5
L223-0F  (2006:678244-- [WO-200607 2354 |Merck-Patent-GmbH - Freparation-of-1 2-dianilino-1-
10-- HCARPLLUS- DE- 102005001053 Gerrmany - = cyclobutene-3 4-diones-and-related:
HCAPLUS -aFull- Text-= ALL2005324 1199 compounds-as serine-thraonine kinase:
CAZE4358T (S3Gk)inhibitars - =
EF- 15835662
JP-20058526730
LIS 20050262095 - 5
LZ2-4-0F  |144:350556--  |WWO-200603237 29 | Sanofi-Aventis: Preparation-of-4-
10-- MARPAT-Full- |DE- 1020040464229 Deutschland Gm b H. - |phenyltetrabydroisoguinolines - as
MARPAT = [Text-= AUZ0N52B7EEYY | Germany - = transport-protein-MNHE-1-inhibitars - =
CAZER09240
CAS is a division of the American Chemical Society. 34 Copyright 2010 American Chemical Society. All rights reserved.
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Appendix: Drawbacks of searching only full-text patent
databases on the Internet

® Not structure searchable.

— Often research compounds are only referred to as structures; cannot be
retrieved by term searching.

— Structure searching on chemical structures: retrieves hits not retrieved by
term searching

® Search by terms; need to search all names/chemical names and
variations.

® Search by codes: generally sufficiently precise.
® No intellectual indexing or enhanced title/abstracts.

® Often the query options are limited; cannot search with complex
queries as can be done on STN.

® Often no indication of patent family members of the same
invention.

CAS is a division of the American Chemical Society. 35 Copyright 2010 American Chemical Society. All rights reserved.
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