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What criteria must a substance meet to be included in

the CAS REGISTRY?

Identified by CAS as coming

from a reputable source,

including but not limited to
patents (63 |8atent offices),

journals (9000 journals) ,
chemical catalogs and web-
based substance collections

Described in largely
unambiguous terms

Characterized by physical
methods

Described in a patent document

example or claim

Consistent with the laws of
atomic covalent organization

Generic chemistry of small

molecules are separately added

to the MARPAT database

(Gl

A division of the American Chemical Society




Wednesday 1 February 17

For complex chemistry, CAS chemists classify substance
information and verify graphical processes and structures

1. Review reaction and structure 2. Create registration record

WO 2009/015208 PCT/US2008/070893

1AM 1877284407 v 0480 fere 2681
Wl DB-B00909 wry 812272561480 20090220 2108721869 7
no 0121985648 Crev jxc56 01:49:47 Coxe 010 / MC00350

Alternative process for Intermediate 4 Using Carbonyl Diimidazole:
1o prepr. of actibacterial amide ond gulfonanide substituted heteroeyelie
A stirred mixture of jate 1: 2-amino-4-chl hyl-thiazol
(27.8 8, 0.15 mol), carbonyl diimidazole-(25.5 g, 0.157 mol), and anhydrous THF (0.2 L)
was treated dropwise with a solution of DIPEA (262 mL, 0.15 mol) in THF (20 mL) at
20-30C. After 2-3 hours stirring, a solution of 3-fluorobenzylamine (18.5 mL, 0.164
mol) in THF (40 mL) was added. The reaction was dilutcd with water (200 mL) and
‘THF was evaporated under reduced pressure. The residue was extracted with DCM (2 x

W THG PGS

200 mL). The combined extracts were dried over sodium sulfate and concentrated to
Ieave an orange resin that was purificd by silica gel chromatography (acetone/hexanc) to
afford Intermediate 4 as a pale yellow solid (26 g, 58% yield).
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5: 1.3 Y)- 3-(4 i i 2-y1)
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Prepared by reaction of iatc 4 with i ing the p
described for Intermediate 3.V v
Process for iate 5 Using N,O-Di ¥ :
MeO(Me)NH,CI o.
C'/}: NaCO, e O\ 4 Cyoliy s PHL40,8
I j\ F 7/1 \ F LS A
}\N N/\Cr / o }Nj\u/\(\\:( Stareo: na
F
N =N e Oy (3
Step 1; 2-(3-(3- P M s R )-thiazole. 7 Nk /
A mixture of jate 4; 2-(3-(3 ido)-4 hiazole (40 Me o ) 5 \\}
4 . \
£, 0.133 mol), N,O-dimethylhydroxylaming/(80 g, 0.820 mol), sodium carbonate (40 g, \5 A HE— [0 —KH—CE, —«'{. J
—/

0.754 mol), and abs. BtOH (0.2 L) was stirred and heated at 60-70 C for 8-12 hours. The
mixture was diluted with water (0.8 L) and cooled to 20 C with continued stirring. The
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Since 1997, patents have provided more new small

molecules than have journals

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT CO!

(19) World Intellectual Property Organization
International Bureau ‘

(10) Internati

WO 2

(74) Agents: SWANSO]
8210 SouthPark Terr:

(43) International Publication Date
29 January 2009 (29.01.2009)

(51) International Patent Classification:
AOIN 43/78 (2006.01) AGIK 31/425 (2006.01)

(21) International Application Number:
PCT/US2008/070893

(81) Designated States (
kind of national protq
AO, AT, AU, AZ, BA
CH, CN, CO, CR, CU
EG, ES, FI, GB, GD,
1L, IN, IS, JP, KE, KG
LR, LS, LT, LU, LY,
MX, MY, MZ, NA, N}
RO, RS, RU, SC, SD,
TM, TN, TR, TT, TZ,

(22) International Filing Date: 23 July 2008 (23.07.2008)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

60/961,634 23 July 2007 (23.07.2007)  US
61/022,725 22 January 2008 (22.01.2008)  US ZW.
(71) Applicant (for all designated States except US): REPLI-  (84) Designated States (

kind of regional prot
GM, KE, LS, MW, X
ZW), Eurasian (AM,
European (AT, BE, B
FR, GB, GR, HR, HU|
NO, PL, PT, RO, SE,

DYNE, INC. [US/US]; 1450 Infinite Drive, Louisville, CO
80027 (US).

(72)
(75)

Inventors; and
Inventors/Applicants (for US only): GUILES, Joseph
[US/US]; 714 Skywalker Place, Lafayette, CO 80027 (US).

CAS analysis of a typical

PCT application

* 917 indexed compounds
from Examples and Claims

« 576 new compounds added
to CAS REGISTRY

* 613 single-step reactions

* 5,394 multi-step reactions

* 1,029 reaction participants

« 2,119 substituent definitions

for Markush structures
added to MARPAT®

JARVIS, Thale, Cross [US/US]; 2265 Dartmouth Ave.,
Boulder, CO 80305 (US). STRONG, Sarah [US/US]; 107
Lois SunDrive, Louisville, CO 80027 (US). SUN, Xicheng
[US/US]; 1404 Kahler Place, Brown Field, CO 80027 (US).
QIU, Jian [US/US]; 923 Grays Peak Drive, Superior, CO
80027 (US). ROHLOFF, John, C. [US/US]; 605 Mead-
owbrook Drive, Boulder, CO 80303 (US).

Published:

amendments

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

with international search report
before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
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CAS indexing policies from patents

Primary indexing is from claims and examples
Rarely, indexing is from other parts of patents

All indexing must represent the novelty of the patent. Novelty is
decided on basis of claims, author emphasis, and analyst judgment.

All exemplified compounds with supporting data from 63 patent
authorities.

— Indexing is based on novelty in addition to data justification. Data may
be physical characteristics (melting point), spectral data, yield ranges,
or bioassay data. The author of the patent may have a comprehensive
bioassay statement to justify all examples. This statement may be
anywhere in the patent.

Exemplified compounds (prophetic) without data from 9 major patent
offices 1998-

All claimed compounds

Generic claims with more than a few combinations are indexed in the
Marpat database and can be searched in SciFinder too
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Exercise: Searching patents based on
chemical structure using SciFinder

B T
s I
A e
=

-—]

T e =i
jwr
= |
bacom | W
==
_'?'_;
1 =
| i1 |
TH (=1
| = |

] 1‘
ke e (w=m |
o ) 5 —
BE

il

) =i

=

S Ml

Christian Skotte, CAS and Prof. John
Nielsen, UCPH
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Search example | - Varenicline

Wednesday 1 February 17

HIN

Search as a chemical
name

Search Varenicline as
structure, structure exact

What are the differences
in answers in Registry
and the corresponding
references in Caplus?
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The structure drawing editor

“ Structure Editor

T ER O <P an CQE ©  Drawing Editor:
_ . _ (3) Structure

/ ’ ‘\!/ Drag the lasso around a structure to select it. OReaction

Ator: ?Er: N (O Markush

X, =R, The variable and the Search for substances,

1 « generic group tools reactions or patent claims
-4 cl

- [

§ The block fusion an
the lock atom tools

Scope of the structure
@ search

Get substances
that match your
query using:

(O Exact search

Substructure
v ® search

< ) > (O Similarity search
©  JclssrAauN P ClBrF I Si Sealel100 |

— — woue IR | :,,;z:l

‘ ’ = i -OK
c —— —
Ill A \3] Qo o®

. NS o
CioHig O (query) The rlngtool |152,24 r m
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An alternative to using the structure drawing editor

D ChemBicOrmm Ut
Fle st View Object Structure Tet Curves Colors Search Window Melp

Bam=Qra) R 1aad
|, Conagificsincar

How many do have ChemDraw?
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Search example | - Varenicline
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HIN
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® Search as a chemical
name

® Search Varenicline as
structure, structure exact

® What are the differences
in answers in Registry
and the corresponding
references in Caplus?
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6@10 /s A /s f bel Do" "Mmrof.ulm(ll)wd(. B2 Madsen| .. |Asarminc... & iCloud .| 2 Tripit | On...| BB Rebbes vi... AR
PRIORITY
US 2013-61866205 P Aug 15, 2013 A
Aug 15, 2013
Indexing US 2013-61866205
Pharmacology (Section1-11) SOURCE
PCT Int. Appl.
Section cross-reference(s): 4 31pp.
Patent
2015
Concepts Substances CODEN:PDXXD2
Alcoholic beverages 50847-11-5 Ibudilast Page 6 in PatentPak™
NUMBER
consumption, redn. in; treatment of alcoholism using ibudilast MN-166; treatment of alcoholism using ibudilast 2015:209715
CAN162:320967
Adverse effect, including toxicity; Pharmacological activity; Pharmacokinetics; Therapeutic use; Biological study; Uses CAPLUS
Emotion
-17-! Q LANGUAGE
dysphoria; treatment of alcoholism using ibudilast 64-17-5 Ethanol, biological studies
English
consumption, abstinence maintenance from; treatment of alcoholism using ibudilast
Mental activity
Biological study, undlassified; Biological study
hyperexcitability; treatment of alcoholism using ibudilast
7732-18-5 Water, biological studies &
Sleep disorders
treatment of alcoholism using ibudilast
sleep disturbances; treatment of alcoholism using ibudilast Biological study, undlassified; Food or feed use; Biological study; Uses
2‘;‘32‘; withdraval :[::2?\!52 97-77-8 Disulfiram Page 23 in PatentPak™
Combination chemotherapy Diagnosis 16590-41-3 Naltrexone @ Page 23 in PatentPak”
Homo sapiens Human 19216-56-9 Q Page 23 in PatentPak”
Mood stabilizers Oral drug delivery systems 77337-76-9 Acamprosate & Page 23 in PatentPak
Pharmaceutical controlled-release capsules Pharmaceutical controlled-release tablets 79617-96-2 Sertraline Page 23 in PatentPak™
Pharmacokinetics 97240-79-4 Topiramate R Page 23 in PatentPak™
99614-02-5 Ondansetron & Page 23 in PatentPak
y 102767-28-2 Levetiracetam R Page 23 in PatentPak
treatment of alcoholism using ibudiast 111974-69-7 Quetiapine & Page 23 in PatentPak”
249296-444 Varenicine & Page 23 in PatentPak
N.
7
H X
N
treatment of alcoholism using ibudilast
Pharmacological activity; Therapeutic use; Biological study; Uses
Supplementary Terms
ibudilast combination therapy alcoholism treatment
Citations
Anon; ANONYMOUS.: "Pharmacokinetics; Findings from Avigen, Inc. broaden understanding of pharmacokinetics™.", CLINICAL TRIALS WEEK, 12 January 2009 (2009-01-12), pages 13
CICCOCIOPPO ROBERTO; WO 2008128126 AL 2008
Gueorguieva; Biological Psychiatry 2007, 61, 1200 &
JOHNSON KIRK W; WO 2007038551 A2 2007 &
Krystal; New England Journal Of Medicine 2001, 345, 1734
v

¢ PatentPak, a workflow solution. Allows you to track down the actual
chemistry in the patent. Provides you with a searchable pdf and a mark-
up function!
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Search example I
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12

Hy is the variable that
retrieve all heterocycles

Work with the lock atom
tool. Toggle on and off on
the Hy. What happens?

How do you easily obtain
answers where the
generic heterocycle is
substituted only once?
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Answers from example II
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N

NHFh

13

Example of answers with
closed Hy node

Example of answers with
exactly one substitution
on the Hy
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Search example lll

® Use the ring tool to create the 7
membered ring

w
ZT
o

The ”AKk” is a variable. These are found in
the ”X”

“Ak” will retrieve any chain. Branched,
linear, saturated or unsaturated

/
a—

Ak

® Use the ”lock for fusion tool” to retrieve
only ring systems that looks like this one

® An answer set can be sorted by various
parameters. "Number of references”,
”Molecular weight” and others

® Molecules are stored in the Registry file.
Patent references are stored in the
CAplus file. Find corresponding patent
references. ;
: tes
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Answers for the example above

CHa ™ CH; ™ NlMe ,

o / Bu-i
N :_ @/
CHa=CH2
Me | |
N,

a ® Substructure search
©/ with rings closed for
fusion - 68

S /N o
r\“/ W! T * Substructure search
‘ with rings opened for

fusion - 398

®
; (G
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Search example IV:

Can you operate in the space of no actual hits?

=

®
CAS is a division of @
the American

Chemical Society. A division of the Amerlcg Chemical Society
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Markush matching and reassembling

9. Preparation of aryl-fused azapolycyclic compounds as nicotine binding inhibitors

By: Brooks, Paige Roanne Palmer; Coe, Jotham Wadsworth
Assignee: Pfizer Products Inc., USA

The invention discloses the prepn. of aryl-fused azapolycyclic compds., such as I [R'= H, alkyl, unconjugated alkenyl, benzyl, X(CO)R", CH,CH,0-alkyl; R?, R = H, alkenyl, alkynyl, hydroxy, nitro,
amino, halo, cyano, SO,alkyl, (q = 0 - 2), alkylamino, CO,R", CONR’R®, SQ.NR'RY, COR™, X(CO)R™; R* and R?, together with the carbons to which they are attached form a 4-7 membered
monocyclic ring or a 10-14 membered bicyclic ring; R*-R, R™® = H, alkyl or R® and R®, or R” and R" together with nitrogen to which they are attached, form a pyrrolidine, piperidine, morpholine,
azetidine, piperazine, thiomorpheline; X = alkylene], and their pharmaceutically acceptable salts, as nicotine binding inhibitors (ICS50 < 10 uM) in the treatment of neurol. and psychol. disorders.
Thus, aryl-fused azapolycyclic compd. I (R'-R* = H) was prepd. via a multistep synthetic sequence starting from 2-fluorobromobenzene via a cycloaddn. with cyclopentadiene and an amination
with triethylbenzylammonium chloride.
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