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Today’s discussion

SciFinder
= provides access to the world’s authority for chemical information
= offers synthetic researchers answers to their reaction questions

= gpeeds discovery by providing a sophisticated suite of analysis and
research tools
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CAS is a division of the American Chemical Society

ACS Vision

Improving people’s
lives through the
transforming power
of chemistry

A5 ACS
v Chemistry for Life”

Copyright 2010 American Chemical Society. All rights reserved.
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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.
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CAS Databas

“Being able to rapidly search for important chemical information while
an idea is fresh in your mind is almost priceless. CAS databases
streamline the investigative process — allowing you to take an idea
and rapidly find the important and necessary information before you
forget about the idea or it loses its excitement. That really is

invaluable.”
Dr. Robert H. Grubbs
Nobel Laureate
Victor and Elizabeth Atkins Professor of Chemistry
California Institute of Technology

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



CAS is the world leader in providing chemical
information...

CAS REGISTRYSM

>53M organic and inorganic substances

>61M sequences

Updated daily with thousands of new substances

Substances reported comprehensively in literature back to 1957

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

CAplussM

>32M patent and journal article references

>10K major scientific journals covered

Patents from 60 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 259M
citations

CAS is a division of the American Chemical Society.

CASREACT®

>24M single- and multi-step reactions
>13.6M synthetic preparations

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

Reaction conditions starting in 2003

CHEMCATS®

>39M commercially available compounds

>1,000 suppliers

>1,100 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.




Types of reactions in CASREACT

= Single-step reactions
— Single-step multi-stage reactions

= Multi-step reactions
= Stereo-specific syntheses
= Biologically mediated reactions

= Prophetic reactions from patents

CAS is a division of the American Chemical Society. 7 Copyright 2010 American Chemical Society. All rights reserved.
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Explore Reactions

Reaction Structure  Reaction Structure @

Click image to change structure or view detail

Search type: @ @ allow yariability only as specified
O Substructure

Solvents & ¥ Select Solvents

Number of Steps @ | ]
Examples: #, -3 7~ -3

Classification(s) & [ eiotransformation [ Electrochemical [J rRadiochemical
O catalyzed [J Gas-phase [ regioselective
[ chemoselective O Non-catalyzed [ stereoselective
[ combinatorial [J Photochemical

Source(s) ® any source
O Patents only

O sources other than patents

Publication Year(s) @ |
Examples: 1995, 7995 - 999, 995 -, - j995
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Reaction Structure substructure > reactions (970) g\ q

’ i Get ' Analysis ‘ .aﬂl
Reactions D References o
970 Reactions 0 Selected I Keep Selected  Remove Selected Save Print Export Analyze by:
Select all Deselect all || Sort by: | Accession Number | Answers per Page [15] 1234 56 .65 ICataIyst VI
Display: &b A Click bar to view only those reactions
1| 1. Reaction Detail @®Link & Similar Reactions | Elk Within the current answer set
1l (S)-Proline 121

+ 2-0,NCgHyCHO R:Triethylenediamine, S:THF, rt ” Triethylenediamine 20

—e— e — > Y

No, 1H-Imidazole 58

19529-00-1 33

NOTE: Reactants: 2, Reagents: 1, Solvents: 1, R |
Steps: 1, Stages: 1 4+WNM82 a3

[ ] ]

18284-36-1 30

Movel synthesis of indolylquinoline derivatives via the C-alkylation of Baylis-Hillman adducts E— '
By Ramesh, Chintakunta et al PPhz 26
From Tetrahedron Letters, S0(28), 4037-4041; 2009 = ]
93675-38-8 21

[0 2. Reaction Detail @®Link & Similar Reactions [k —_— !
4 51-35-4 19

4-0NCgHyCHO + “ €:1152774-82-7, C:PhCOH, S:CHzCl1l:, 24 h, rt )
HxC—C—CH=——cCH- 618436-75-2 19

O,N
Absolute stereochemistry.
Rotation (-).
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Get similar reactions to create a new answer set

3. Reaction Detail ®®Link | 4 Similar Reactions

a
o
Me
CHz=CMelCMe=CHz + :1dd 026 - ' :174888-82-2, 6 h, rt
=
Me

Get Similar Reactions @

NOTE: stereocselective, Diels-Aldeq Retrieve similar reactions from:
lower wield, green chem.-red & allreactions

Eeactante: 2, Catal vyeELB! 1. OCurrentangwerget

Stepe: 1, Btages: 1 . o
Include this level of similarity:

& Broad - Reaction centers only (20411}

Yy

H O Medium - Reaction centers plus adjacent atorms and bonds (7547

SRS

O Marrow - Reaction centers plus extended atorms and bonds (97)

Yo

| Get Reactions || Cancel |
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Sort reaction answer sets to display relevant
reactions

Reactions ack

| peferences
173 Reactions 0 Selected | Keep Selected  Remove Selected Save Print Export
Select All Deselect All | Sort by:f Sirilarit Answers per Page [15] 123456 ..12 ’
Accession Number ) , -
Mumber of Steps Gisplay: dkd A0
[0 1. Reaction Detail @ 1| Percent Yield hcti [HEW D
Publication Year
Sirnilarity a
a
+ Kiji? $:2d44193-50-8, 5 min, rt +
a
a
8% ( 7293}
a H
Eelative eterecchemistry.
a8% (7: 93}
NOTE: sterecselective, ultrasound, 40 kHz, alternative preparation shown,

without eocnication lower yielde,
Eeactante: 2, Solvents: 1,

Stepe: 1, Btages: 1

Sonochernical cycloadditions in ionic liquids, Lessons from model cases involving cormmon dienes and carbonyl dienophiles

B Bravo, Jose Luis et al
From Ultrasonics Sonochernistry, 13(5), 408-414; 2006
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Limit a solvent before a search

Explore Peactions

Reaction Structure  peaction Structure @

Solvents &

Number of Steps @

Classification(s) @

Source(s)

Publication Year(s) @

= Select Solvents

Examples: {, i-% i- -3

[ Biotransformation
O Catalyzed

O chemoselective
[ combinatarial

® Ay sOUrce
O Patents only

[ Electrachemical
O Gas-phasze

[ Mor-catalyzed
[ Phatochermical

O Sources other than patents

Examples: (095, (005 - fo09 fods -, - fods

Contack Us | Copyrights and Trademarks

[ radiachemical
O Reginselective

[0 sterenselective
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Limit by solvents using the Solvent Hierarchy

.........

Solvent Hierarchy
[Wiew solvent list]

0 Selected | Select Al Deselect Al
= [ 1onic liquids

& [ 1midazalium derivatives

(+] [ Monimidazolium derivatives
= O nonpolar solvents

i [ aliphatic compounds

# [ aromatic compounds

& O silanes
= O Polar solvents

& Oralar solvents, aprotic

=+ O Palar salvents, protic
[ supercritical fluids

Find: l l et 4 Previous
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Limit by solvents using the Solvent List

Solvent List Display: ® all solvents
[View solvent hierarchy] selected solvents

0 Selected l Select &l Deselect all

[J 41-1,2,4-Triazolium, 1-heptyl-4-(4-sulfobutyl)-, 1,1, 1-rifluoromethanesulfonate (1:1)
[J 4H-1,2,4-Triazolium, 4-butyl-1-[(1-butyl-1H-imidazolium-3-yimethyl]-, iodide (1:2)
[ s-Ethyl-2-methylpyridine

[J s-Nonanone

[ s-tert-Butyl-m-xylene

[ 6-amino-1-hexanal

O 8-Ethyl-1,8-diazabicyclo[S.4.0]-7-undecenium trifluoromethanesulfonate =
[J acetaldehyde

[ acetamide

[ acetic acid

[ acetic acid-d

[ acetic acid-d4

[ acetic anhydride

[ acetic-d3 acid

F‘xd: | | Whext  QPrevious

E

%
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Case Study: Patents involving Suzuki Cross-coupling Chemistry

= |am ininterested in intellectual property pertaining to Suzuki Cross-Coupling Chemistry
=  “Difficult” to solve through structure query in any reaction database!
= Coverage of patents in reaction database is important

= One solution is to search text information in a database that is directly linked to a reaction
database

CAS is a division of the American Chemical Society. 17 Copyright 2010 American Chemical Society. All rights reserved.



CAS

SciFinder’s Explore by Research Topic is a good solution to the problem

Welcome

" ' Explore . Explore  Explore -
’SClFlndel' = i References % Substances Reactions EE

| Sign Out

Author Name

Journal
Patent
Tags

CAS is a division of the Americg

Explore References

Research Topic Research Topic ¥ SUZUKI

Company Name =

Document Identi ’Saﬂnder‘a i References Substances Reactions =% =

Examples:
The effect of antibiotic residues on dairy products

Dhantnarvanation nf arnamabir romnas inde

Welcome Wiliam A Weida | Sign Out
| Create Keep Me Posted > Research Topic "SUZUKI” > references (12340)

[J 1. Synthesis of antimicrotubule dibenzoxepines
By Colombel, Virginie; Joncour, Agnes; Thoret, Sylviane; Dubois, Joelle; Bignon, Jerome; Wdzieczak-Bakala, Joanna; Baudoin, Olivier
From Tetrahedron Letters (2010), 51(23), 3127-3129. Language: English, Database: CAPLUS
MNeve dibenzoxepines 5a-i bearing various substituents on B- and C-rings were synthesized in a straightforward
manner using a Suzuki-Miyaura coupling, a Grignard addn., and a cyclodehydration as key steps. The
antimicrotubule activity of all analogs was evaluated and compared to ref. compds. Compds. 5d-f displayed the
highest activity for this type of allocolchicinoids to date.

4 Substances AReactions & Citing DFull Text @® Link @ 0 Comments @8 0 Tags
[] 2. Total synthesis of graphislactone G

References (S;:l';stances g::';ctions :u (cﬁd : ?g'::itna gﬁtl:Text ;‘;-':::b—‘:.l g(;g:\?:;es&ats

12340 References 0 Selected I Keep Selected  Remove Selected l Remove Duplicates | Add Tags Save Print Export

Select All Deselect All | Sort by: [rAccession Number v‘] Answers per Page [20] 123456 ..617 }
Display: — = =




CAS

References for patents are analyzed to focus on IP in this area

3 Get Get 268 Get % Get Get ™ Combine Analysis Refine
References Substances Reactions ~— Cited -~ Citing 5" Full Text S Answer Sets @
Analyze by:
12340 References 0 Selected I Keep Selected  Remove Selected ‘ Remove Duplicates I Add Tags Save Print Export lyz by
851 references with the Document Types Patent are displayed Keep Analysis  Clear Analysis l Document Type v ]

Select All Deselect All | Sort bv:lAccession Number VI 123456

a3 p

Answers per Page [20]

Display: — = = |

By Nishino, Shigeyoshi;
From Ger, Offen. {2010}

kima, Hidetaka; Oda, Hiroyuki; Omata, Yoji

), PE 102009045366 A1 20100422, Language; German, Database: CAPLUS

[R1, R2, R3, R4 = H, F; RS = alkyl with provisos; Z = CO, CS, CH2, CF2] were prepd. For
example, Pd(II) mediated Suzuki coupling of II and III afforded pentafluorothiobenzene IV.

&Substances AReactions & Citing DFull Text @® Link ¥» 0 Comments @l 0 Tags

[] 35. Diaryl and heteroaryl butadiynes, substituted with boronate and trifluoroborate functional groups as
reagents for Suzuki coupling reaction in preparation of electrooptical materials
By Richter, Andreas Myerm, Marc; Schoenewerk, Jens
From Ger. Offen. (2010}/DE 102008052315 A1 20100422, Language: German, Database: CAPLUS

ytbutadiynes, substituted by boronate, boronamide or trifluoroborate groups, (GR1)nAri(G)C=CC=CAr2(G)
(RZG)m [5 Arl, Ar2 = (hetero)arylene; R1, R2 = H, C1-40 alkylene, oxyalkylene, C5-40 arylene, halo, CN, NO2,

Glick bar to view only those
references within the aurrent answer
set

sulfonyl; G = borono, (cyclic) boronic ester, boronamide, oxa-, azaborolanyl, borate, preferably, G = B(OH)2,
dialkoxyboryl, substituted 1,3,2-dioxaborolan-2-yl, 1,3,2-dioxaborinan-2-yl, catecholboryl, 1,3,2-
benzoxazaborolan-2-yl,  1,3,2-benzodiazaborolan-2-yl, BF3-M+, where M = alkali metal cation,

tetraalkylammonium, tetraalkylphosphonium], useful as reagents for Suzuki coupling re...
4Substances AReactions & Citing DFull Text @® Link ¥ 0 Comments &l 0 Tags

[] 36. Aromatic and heteroaromatic poly(trifluoroborate) Suzuki coupling synthons for production of

Journal 10471
e
Article 2187
| ]
JOURNAL ARTICLE 2187
S ]
RESEARCH SUPPORT

NONUS GOVT 1003
| =3 ]
Conference 920
E=x ]
Patent 851
|

Meeting Abstract 799
= ]
General Review 539
B ]

Computer Optical Disk 404

CAS is a division of the American Chemical Society. 19
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Patented Suzuki chemistry technology areas are analyzed

E’q’b’e_ : e Saved Answer Sets | Help
‘SaF‘nder .Referencs *Substanoes &Reacbons 5 Keep Me Posted Results | History

My Connections | Preferences
Welcome William A Weida | Sign Out

Research Topic "suzuki” > references (12340) > keep analysis "Document Type" (851)

Get Get 'gﬂ ) Get \ Get 77 Combine Analysis m
References Substances Reactions Cited = Citing g" Full Text oL Answer Sets
Analyze by @
851 References 0 Selected ‘ Kesp Selected  Remove Selected ‘ Remove Duplicates | Add Tags Save Print Export
| 351 references with the Index Terms Suzuki coupling reaction zre displayed Keep Analysis  Clear Analysis [ Index Term v I
Sort by: | A Number W 70 as 1 123456 ..18
Select All Deselect All I i | ceession Number ] Ansviers per Page [20] > | | Qlick bar to view only those references
Display: = = M - sef
Suzuki coupling
‘ [] 1.Preparation of pentafluorothiobenzenes .l eaction 351

By Nishino, Shigeyoshi; Shima, Hidetaka; Oda, Hiroyuki; Omata, Yoji

From Ger, Offen, (2010}, DE 102009045366 A1 20100422, Language: German, Database: CAPLUS Human 216
Title compds. I [R1, R2, R3, R4 = H, F; RS = alkyl with provisos; Z = CO, CS, CH2, CF2] were prepd. For example, Pd
(I1) mediated Suzuki coupling of 11 and III afforded pentafluorothiobenzene IV.

H

Suzuki coupling reaction

&Substances AReactions § Citing DFull Text @® Link ¢» 0 Comments a0 Tags catalysts 175
[ T— ]
£ 2 Diaryl and heteroaryl butadiynes, substituted with boronate and trifluoroborate functional groups as reagents )
for Suzuki coupling reaction in preparation of electrooptical materials Antitumor agents 148
By Richter, Andreas M.; Herm, Marc; Schoenewerk, Jens
From_Ger. Crff-:—n._ {2010}, DE 10.?.03&1)52315 A1 20100422, Languags: -?ermen. Qatabase: CAPLUS Neoplasm 129
Diarylbutadiynes, substituted by boronate, boronamide or trifluoroborate groups, (GR1)nArl(G)C=CC=CAr2(G)Y(R2G)m i ]
[5, Arl, Ar2 = (hetero)arylene; R1, R2 = H, C1-40 akylene, oxyzlkylene, C540 arylene, halo, CN, NO2, sulfonyl; G = ereion 123
borono, (cyclic) boronic ester, boronamide, oxa-, azaborolanyl, borate, preferably, G = B(OH)2, dialkoxyboryl, — .
substituted 1,3,2-dioxaborolan-2-yl, 1,3,2-dioxaborinan-2-yl, catecholboryl, 1,3,2-benzoxazaborolan-2-yl, 1,3,2-
benzodiazaborolan-2-yl, BF3-M+, where M = alkali metal cation, tetraalkylammonium, tetraalkylphosphonium], useful as Antinflammatory agents 108
reagents for Suzuki coupling re... e !
&Substances AReactions £ Citing DFull Text @® Link ¢» 0 Comments @m0 Tags Disease, animal 99]
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Find out what Suzuki reactions are reported in these patents

for Suzuki coupli

By Richter, Andreas M.;

From Ger, Offen, (2010
Diarylbutadiynes,
[5, Arl, Ar2 =
borono, (cyclic)
substituted 1,3
benzodiazaborol3
reagents for Su

&Substances &

CAS is a division of the American Chem

| Explore Explore T
.Saﬂnderc‘ Referenoes Substances A Reactions :
Welcome William A Weida | Sign Out
Research Topic "suzuki” > references {12340) > keep analysis "Document Type" (851) >
keep analysis "Index Term" (351)
Get Get "m Get ) Get (7 Combine
References Substances Reactions =L Cited W - Citing Full Text ¥ Answer Sets
351 References 0 Selected ] Keep SSleCied . REmove belected | Remove Duplicates | Add Tags Save Print Export
Select All Deselect All | Soctbucel Becassion Nuhar e | SEW 12 = a4 S 5
Explore. Saved Answer Se
’ SClFlnder References 4 Substances ‘ Keep Me Posted Resul
My Connectior]
D 1. Preparation of Welcome William A Weida | Sign Out
By Nishino, Shigeyoshil Research Topic "SUZUKI" > references (12340) > get reactions (2225) .- &
From Ger. Offen, (2010| R TP 5 TR
g H jona’ m 7\ Combine
Trtle Compds. I Reactions =l References ¥ Rleactions| Y Answer Sets
(H) med[ated Sy 2225 Reactions 0 Selected l Keep Selected  Remove Selected Save Print Export |
45Ub5t3 nces ‘ 262 reactions with the Document Typss Patent are displayed Kesp Analysis  Clear Analysis !
2 Diaryl and het( Select All Deselect All l 206 bY’M’ Answers per Page [15] 122456 ..18 > ‘

[ 671. Reaction Detail o Link & Similar Reactions

But some reactions from these patents are not Suzuki

Displzy: M A

HO3&
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Actual Suzuki

reactions can be isolated with the Refine tool

Reaction Structure:

/

O

any role

Click imagd to change structur
view detaj
Search type: Substructi

CAS is a division of the American

Bl Reaction editor [X
Reﬁne by: @ ‘i‘ ’ (\i Draw or change atoms or bonds. Shorteut Keys
Atom  short A
N Xy 4
® Reaction Structure x, 8
»
O Product Yield [, @ ;
O Number of Steps — B
O Reaction Classification 7
z . i Get 7 Combine
O Excluding Reaction || Reactions [ Rofcrences 0 Rmier sees
Classification 1541 Reactions 0 Selected | Kesp Selected  Remove Selected Save
O Non_participating func 132 reactions with the Document Types Patent are displayed Keep Analysis  Clear Analysis
groups Select All ‘Deselect All I St bY=M Answers per Page [15] 123
\

535. Reaction Detail

Q

e® Link & Similar Reactions

a R:K3CO03, c:870245-75-3, c:pdiozc)z., S8:Ha0,
Br coLH >
+
—_ \ / 10 min, 150°c
T OH
OH
HOzC A
2 72 5

NOTE: microwave 1irradiation, Suzuki-Miyaura coupling,

Eeactanta: 2,

1,

2, Reagenta: 1, catalyasta: Solventas: 1,

Stepa: Stagea: 1

Transition-metal-catalyzed carbon-nitrogen and carbon-carbon bond-forming reactions
By Buchwald, Stephen L. and Anderson, Kevin W,
From PCT Int. Appl., 2006074315, 13 Jul 2006

hts reserved.




Keyword searching can be an effective starting point for reactions with
“difficult” chemistry

= Found over 12000 references mentioning Suzuki in the scientific literature
— > 800 references from patents

= Found > 2000 reactions covered in these patents

= |solated > 100 actual Suzuki reactions for review

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



SciFinder is a valuable resource for locating
reaction information

= Timely —reactions are added each week

» Flexible —reaction information is seamlessly integrated with
reference and substance information

= Comprehensive —reaction coverage has expanded by addition of

older reactions at the same time editorial scientists keep up with
current literature

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



SciFinder is the premier enterprise-wide research
discovery tool used by scientists around the world
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Questions

_
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