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CAS supports the mission of the ACS

ACS Mission

To advance the broader chemistry
enterprise and its practitioners for the
benefit of Earth and its people.

CAS Commitment

To support the ACS mission by providing
secure access to high-quality,
comprehensive chemical information.

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



CAS October 28, 2010

Three major services provide access to CAS database
Information

of the American Chemical Society

DATABAS ES

4

STN SciFinder

The premier network The leading research
of sci-tech databases tool for scientists

SCIENCE [1P™

The CAS search service
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CAS mission drives development of the CAS databases

CAS REGISTRYSM

>55M organic and inorganic substances

>62M sequences

Updated daily (~12K daily)

Substances reportedin the literature back to 1802

Information pertaining to these substances has been enriched with
experimental and predicted property data with more than 2.8 billion
property values, datatags, and spectra

CAplussM

>33M patent and journal article references

>10K major scientific journals covered

Patents from 61 patent offices

Updated daily (~3K daily)

Links to more than 360 publishers and 3 patent offices
Literature back to early 1800s

Cited articles from 1997 onward, currently more than 275M
citations

CAS is a division of the American Chemical Society. 5

CASREACT®

>27M single- and multi-step reactions
>13M synthetic preparations

Extracted from patents and journal articles
Updated weekly (30K-50K per week)
Reactions backto 1840

Reaction conditions starting in 2003

CHEMCATS®

>42M commercially available compounds

>1,100 suppliers

>1,215 chemical catalogs

Updated when new or revised catalogs are available

Contact/ordering information including quantity and pricing (when
available)

Copyright 2010 American Chemical Society. All rights reserved.
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Growth in published chemistry has stayed strong Iin the
last decade

Published articles and patents in chemical science by CAS 2003-2010
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Worldwide patenting of new chemical research
continues to accelerate...

CAS Patents Covered each Year
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CAS analyzes global chemical information, including
publications from Asia

Each year, CAS covers
® 10,000 serial journal titles and 61 patent authorities worldwide
® 2,100 Asian serial journal titles

® All major Asian patent authorities, including offices in
— People’s Republic of China
— South Korea
— Japan

— India
Chinese, Japanese,
and Korean language
publications account
for 33% of new CAplus B
database records

2008

CAS is a division of the American Chemical Society. 8 Copyright 2010 American Chemical Society. All rights reserved.
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For complex chemistry, CAS chemists classify substa nce
Information and verify graphical processes and stru ctures

1. Review reaction and structure 2. Create registration record
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Alternative process for Intermediale 4 Using Carbonyl Diimidazolc:
@ WTWo prepr. of seciboecerial amide acd goulforanide subscitutsd hotewoayolis
0%

A stirred mixture of i 1: "’_ ino-4 hyl-thiazole hydrochloride
(27.8 g, 0.15 mol), carbonyl diinﬁumymﬂm L
was treated dropwise with a solution of IMPEA (26.2 mL, 0.15 mol) in THF (20 mL) at
20-30 C. After 2-3 hours stirring, a solution ofi!—'_’_ﬂ_lmtobenzylamin: (185 ml., 0.164

oy

mol) in THF (40 mL) was added. The reaction was diluted with water (200 mL) and

THF was evaporated under reduced pressure. The residue was extracted with DCM (2 x = P Py Y
200 mL}. The combined extracts were dried over sodium sulfate and concentrated to

Ieave an orange resin that was purified by silica gel chromalography (acetone/hexanc) to

afford Intermediate 4 as a pale yellow solid (26 g, 58% yield).

ediate 5: 1-(3 1) 3-(4 i Dhiazol-2-yl)urea

\

" 7 . \gL
&g o

Prepared by reaction of ate 4 with methylamine, following the p
described for termediare 3.V

Alicrnative Proccss for Inicrmediaic 5 Using N,O-Dimethylhydroxylamine:
MoOMaI.CL a0
Oy gy aFH 052
Starac: na
Mol =H—0F; r
| ™ S

.

A mixture of Intermediate 4; 2-(3-(3-fuorcbenzylurcido)-4-chloromethyl-thizzele (40 He " ! 5 '.;-‘,_
2, 0.133 mol), N,O-dimethylhydrosylaming/(80 g, 0.820 mol), sodium carbonate (40 g, t._\ - .3—345 — [0 —KEH —CE; —if‘- Y
(1.754 mal), and abs. BtOH (0.2 L) was stirred and heated at 60-70 C for 8-12 hours. The =3

mixture was diluted with water (0.8 L) and cooled to 20 C with continued stirring. The

CAS is a division of the American Chemical Society. 9 Copyright 2010 American Chemical Society. All rights reserved.
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Accurate and timely, CAS substance analysis for CAS
REGISTRY ensures scientists can find information

1. Scientist asks structure question

3. Finds the PCT patent application
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CAS chemists interpret when compounds are described
In terms other than singular structures or names

Intermediate 28; N{(-((methoxy(methyl)amino)methyl)thiazol-2ey1)H-imidazole:

[ntermediate 29; 1-((S-Chlorothiophen-2-yl)methyl)-3-(4- ((methylammo)methyl

J_j* o +PPY

Step 1. Intermediate 28 (imidazolide) was reacted with C-(5-chlorothiophen-2- 1 0 é L{

ylmethylamine usmg Method 7.
(@D trer

Step 20 The methoxyamine-urea product obtained in Step 1 was reduced with micronized

zine dust in acetic acid, following the procedure for Intermediate 3/Alternative
Process/Step 2, te afford Intermediate 29,

1-carboxamide

thiazol-2-yl)urea

CAS is a division of the American Chemical Society.
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From published patent to completed indexing in
SciFinder ®: 15 days

A typical chemistry patent:
® PCT application

® “Anew antibacterial”
® 250 pages

® 24 claims

CAS is a division of the American Chemical Society. 12 Copyright 2010 American Chemical Society. All rights reserved.



CAS October 28, 2010

From published patent to completed indexing Iin
SciFinder: 15 days

Dr. Mark Willi from CAS completes substance
indexing 15 days after WIPO publishes the patent

6\8 chemist analysis of \

single PCT application

* 917 indexed compounds
from Examples and Claims

« 576 new compounds added
to CAS REGISTRY

* 613 single-step reactions

* 5,394 reactions with multiple
steps

« 1,029 reaction participants

« MARPAT® Markush
structure with 2,119

Ksubstituent definitions /

CAS is a division of the American Chemical Society. 13 Copyright 2010 American Chemical Society. All rights reserved.
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Challenges in substance and reaction indexing show the
value of intellectual substance identification

N
)
CN CO,Et . |
NC- N ﬁn h g
!
ab.c N/ def Nl“: p 1 NN N
OMe HzN N & - /
OMe N
Ohle OMe
7 8 — 9 R= 2 R=H
g 3 R=Me
L=~ 10R=Me
Scheme 1. Reagents and condltlons (a) lzﬂ':’tC]\laH (IRZ g CN NaOAc 80% :(c) _ethyl
chloroformate D en DBN, O % I_ﬁe) HCEMH, reflux, 75% (
POCZ, 100 °© %SOZ( % % o)h drazme hydrate, EtO - 820opidine-4-
carboxaldehyde pyrrol Ine ca% tOH CPcBO

Since products of step b, d, e, and h were characterized by their
yield, CAS policy demands these are to be registered and
Indexed for CASREACT

CAS is a division of the American Chemical Society. 14 Copyright 2010 American Chemical Society. All rights reserved.
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CAS specialists in many fields of chemistry interpr et
author terminology to register compounds

Mechanism for the hydrolysis of hyaluronan oligosaccharides by bovine
testicular hyaluronidase
[kuko Kal{izal{iT, Mobuyuki IhuriT, kaoru Issie
kajima, Masanori Yamaguchi, Masahiko
) =FEBS FEBS Journal
Endo ; Journal
Volume 277, Issue 7, pages

Article first published online: 24 FEB 2010 17761786, April 2010

COE1011114.1742-4658.2010.07600.%
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Patents reqgularly describe substances in ambiguous
ways: In WO 2007089907 this “desired product” is ful ly
characterized

Compound 34: Diisopropyl azodicarboxylate (DIAD) (1.20 mL, 6.08 mmeol) was
added to triphenylphosphinie (1.60 g, 6.08 mmol) in THE (100 mL) at 0 °C. and was
stirred for half an hour during which time the }re.'l-lnw solution became a paste.
Compound 14 (2.58 g, 4.06 mmol) and p-nitrobenzoic acid (0.81 g, 4.87 mmol) were
5 dissolved in THF (50 mL) and added to the paste. The resulted mixture was stirred at
" ambient temperature overnight. Water (100 mL) was added and the mixture was made
slightly basic by adding NaHCOQ; solution followed by extraction with EtOAc (3x50
mL). The combined extracts were washed with brine once and dried over anhydrous
Na, 80,| The desired product (2.72 g, 85% yield)|was obtained as white powder after
10 Si0, chromatography (Et: O/hexanes 1:2). m.p. 207-209 °C.; IR (KBr) 3434, 3056, '
2040, 2868, 1722, 1608, 1529,1489, 1448, 1345 cm™ ;' '"H NMR (EDEIg,ﬂljﬂ MHz) &
8.30-8.26 (m, 2 H), 8.21-8,16 (m, 2 H), 7.46-7.42 (m, 6 H), 7.31-7.18 (m, 9 H)5.33
(bs, 1.H), 4.02 (bs, 1 H), 3.90 (bs, 1 H), 3.09-2.97 (m, 2 H), 2.68 (1d, J=14.95, 2.56
_ Hz, 1 H}, 2.29-2.19 {m, 1 H}, 2.07-1.06 (series of multiplets, 24 H), 1.01 (s, 3 H), 0.98
15 (d,J=6.6 Hz, 3 H), 0.70 (s, 3 H); “C NMR (CDCls, 75 MHz) & 164.21, ]5{1.56.
144,70, 136.79, 130.77, 128.88, 127.86, 126.98, 123.70, 86.47, 73.24, 73.00, 68.70,
64.22, 47.79, 46.79, 42.15, 39.76, 37.47, 35.52, 35.34, 34.23, 33.79, 32.46, 31.12,
28.74, 27.71, 26.85, 26,30, 25.16,23.41, 17.98, 12.77; HRFAB-MS
(thioglycerol+Na® matrix) m/e: ([M+Na]") 808.4203 (53.8%), caled. B08.4189,

CAS is a division of the American Chemical Society. 16 Copyright 2010 American Chemical Society. All rights reserved.
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(Relatively) new substance classes can be registere d

Fig. 1, The prototypical MOF structure
[IRMOF-1). Z2nd4 tetrahedra (bBluea)
are joined by organic linkers (2, red,
C, black), giving an extendad 20
cubic framework with inter-connected
pores of 11,2 A aperture width and
15,54 pore [vellow sphera) diameter
[1].

Fig. 2 Space-filling model showing the
cubic nature of IRMOF pores [2].

Metal-organic frameworks
show great potential for
capture of H, or CO, or in
other gas separation
processes

CAS Registry Number: 956337-00-1
C4z Hz4 013 Zn4

Zinc, p4-oxotris[p-[2, 7-phenanthrenedicarboxy lato (2- )02 10'2]
Jtetra-
Coordination Compound

Source of Registration: Ca

~3 References
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CAS is a division of the American Chemical Society. 17
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By the end of 2010, CAS REGISTRY will contain more
than 56 million compounds

On Sept. 7, CAS scientists recorded the go-millionth chemical Related Stories
substance into the CAS Registry. It recaived a unique identifier, the
CAS Registry Number (CA5 RN, and was associated with its
authoritative source, in this case a World Intellectual Property
Organization application, Wlzoog/oo7dgs, published on Aug. 13,

» CAS Registers 5o Millionth
Compound
Topics Covered

C&EN e zoon, The substance comes from the examples section of a 109-page CAS Registry Number, WIPO
—— - patent document and is (553 5-[( 5-fluoro-
z-hydroxvphenyDmeathylena]-2-( a4-methyl- OH 0

1-pipsrazinyi-a{gfH-thiazolone, CASEM 1181081-51-5.

The 5o million publicly disclosed substances represent a consequential
milastone. The CAS Registry has been continucusly operated for the
purposes of uniquely identifying chemical substances since its inception,
now mors than 4o years age. Surprisingly, it took CAS only nins months
to register the last 10 million substances. In those nine months, CAS has
registared at least =5 unique substances per minute.

BOALD TO THE EMGEROME

It took 95 vears for CAS to sncounter the first 10 million substances in
the published literature. 45 CAS forecast two years age, the pace of
discoveary in chemistry, aspacially of small moleculas, is increasing. And
50, although in 2008 CAS registared a then-reccord total of 8.5 million
substances, that record has already basn shatterad.

Total Small Molecules
60
50 /

40 CAS REGISTRY //
30

20 /
10 e

0 M

65 69 73 77 81 85 89 93 97 01 05 09

Registered Compounds (millions)

CAS is a division of the American Chemical Society. 18 Copyright 2010 American Chemical Society. All rights reserved.
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CAS REGISTRY substances are enriched with spectra,
numeric properties, tags, and published sources

Spectra “"'*WW . e ‘,S;; llllll -
® More than 42M calculated NMR o e
spectra (H1, C13, hetero), with 26M - =
added in 2009 i
® More than 700,000 experimental :
spectra (MS, NMR, IR, Raman),
with another 300,000 newly
acquired MS, IR, and NMR to X
be added in 2010 . _ZSZM”;ZT(ff;ime L

Numeric

® More than 4.5M experimental property values (m.p., b.p., optical rotary
power, etc.)

® 7.5M data tags linked to indexed documents

® 2.68B calculated bio-“evaluation” metrics (bio-concentration, Log P,
Lipinski, etc.)

CAS is a division of the American Chemical Society. 19 Copyright 2010 American Chemical Society. All rights reserved.
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CAS continues to register new small molecules in
significant numbers

CAS REGISTRY Growth, 2003-2010

60
50

51.3

41.5

Millions

2003 2004 2005 2006 2007 2008 2009 2010
Projection

CAS is a division of the American Chemical Society. 20 Copyright 2010 American Chemical Society. All rights reserved.
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Patenting has increasingly "monetized" new chemical
Information

Percentage of New Compounds added to CAS REGISTRY f rom Patents
80

70
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20
10

1976 2009

*CA Database annual average is 23% patents

CAS is a division of the American Chemical Society. 21 Copyright 2010 American Chemical Society. All rights reserved.
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CAS has indexed more than 10.1M exemplified prophet ic
substances from patent documents since 1993

]) 2-[2-Bromo-5-(3-methoxy-propoxy)-phenyl]-ethanol
The mixture of 1 mmol of 4-bromo-3-(2-hydroxy-ethyl)-phenol [319473-28-4] in 5 ml of

acteone is stirred with 2 mmol of K2CO3 and 1.1 mmol of 1-bromo-3-methoxy-propane
[36865-41-5] at reflux temperature over 22 h. The mixture is poured onto ice/H-O and
extracted with TBME (2x). The combined organic layers are washed with brine, dried
over Na»S0. and concentrated in vacuo. Purification by flash chromatography (SiO:
60F) affords the title compound, which is identified based on the Rf value.

According to the procedures described in example 4, the following compound(s)
is(are) prepared in an analogous manner:

benzoxazin-6-yllmethoxy}-3H-spiro[2-benzofuran-1.4'-piperidine

using 4-bromo-3-hydroxymethyl-phenol [2737-20-4] instead of 4-bromo-3-(2-hydroxy-
ethyl)-phenol [319473-28-4] in step |.

12 (15,3'S)-7-(3-Methoxypropoxy)-3'-{[4-(3-methoxypropyl)-3.4-dihydro-2H-1,4-
benzoxazin-6-ylimethoxy}-4,5-dihydro-3H-spiro[2-benzoxepine-1.4'-piperidine]
using 4-bromo-3-(3-hydroxy-propyl)-phenol instead of 4-bromo-3-(2-hydroxy-ethyl)-
phenol [319473-28-4] in step |.

CAS is a division of the American Chemical Society. 22 Copyright 2010 American Chemical Society. All rights reserved.
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CHEMCATS continues to grow and remains a source of
new small molecules

Number of Catalog Products and Unique
Substances in the CAS CHEMCATS Database
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Chemical substances from web-based sources provide a
moderate addition to the small molecules in REGISTR Y

® 1.6M substances have been captured from Internet substance collections
(They must be from a reputable source and contain characterizing data)

® The following chart illustrates some of the larger collections:
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250,000
200,000
150,000
100,000
50,000
0

CAS is a division of the American Chemical Society. 24 Copyright 2010 American Chemical Society. All rights reserved.
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Conclusions:
What the data reveal about small molecules

® Information professionals and scientists from around the world rely on
CAS to provide the most authoritative, current, and complete collection of
substances

® Substances are mainly from the journals and patents covered by CAS
databases and indexed by CAS scientists

® Intellectual processing of substance identification provides superior
content

® Unique substances are found in chemical catalogs and chemical libraries
as long as there is proof they exist

® Internet sources provide some complementary pointers to disclosed
substance information

CAS is a division of the American Chemical Society. 25 Copyright 2010 American Chemical Society. All rights reserved.



