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Introduction

SciFinder allows researchers to tap into a wealth of chemical synthesis information. The combination of
SciFinder’s rich database content and its powerful and sophisticated search and analysis tools lets you easily
explore synthetic pathways as well as link to patents, journal articles, substance information, and commercial
sources with just one click.

SciFinder lets you explore for chemical synthesis information in a variety of ways, depending on your precise
need. You can begin your explorations by searching:

Research topics

Chemical names or structures
Reaction structure drawings
Functional group transformations

You quickly access relevant references, substances, reactions, and supplier information, which can help you
determine what is patented in a particular area, find alternative preparation methods, or decide between
purchasing and preparing a substance. Trying a combination of exploration pathways within SciFinder is often
very effective and can generate ideas that you might not have considered beforehand.

This paper discusses some of the essential needs that SciFinder addresses and provides an overview of
SciFinder’s database content and tools. Four examples illustrate the power and convenience of using
SciFinder to spark and energize your search and discovery process.

Because there are many additional features and exploration pathways available in SciFinder, please visit
www.cas.org for more information or contact CAS Customer Care to be put in touch with a sales representative
in your area.

Today’s challenges

Chemists have many reasons for studying reactions, whether it is for preparing compounds or discovering
more efficient synthetic pathways. Chemists might wish to:

o Prepare compounds that are useful in everyday life, e.g., pharmaceuticals, polymers, semiconductor
materials

e Prove structures of natural compounds via assembly of smaller structural components
Study reaction mechanisms or biological metabolisms through use of labeled compounds

e Solve problems that require new synthetic approaches and potentially lead to new reactions, reagents,
methods, and catalysts

Research and development is rarely straightforward, and competitive pressures make it critical to have an
accurate and current knowledge of approaches that have worked, or perhaps not worked, as reported in the
published literature. Organizations need to act quickly and confidently to gain a competitive edge.

Likewise in an academic setting, it is important to have quick and easy access to chemical synthesis
information for teaching and research.

This is where SciFinder can help.
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Exploring the world’s largest database of synthetic information

SciFinder provides multiple points of access to the CAS databases, the most authoritative, comprehensive,
and reliable source for chemical and related information. These databases cover biomedical sciences,
chemistry, engineering, materials science, agricultural science, and more.

To build the databases, CAS monitors, indexes, and abstracts the world's chemistry-related patents and
literature, updates this information daily, and makes it accessible through state-of-the-art information services
like SciFinder.

Overview of the information and search starting points in SciFinder*

Type of information | Content and coverage Starting points for locating
chemical synthesis information

= e >31 million references from 59 patent authorities e Research topic

ﬁ References worldwide and >10,000 major scientific journals

e >18 million references from MEDLINE®

e 1907 to present, plus selected pre-1907 articles
and patents

- e >51 million organic and inorganic substances e Chemical name or CAS Registry

\.!P Substances | | ¢ >61 million sequences Number®

e >2.6 billion predicted and experimental properties, | ¢ Molecular formula
spectra, and data tags, plus >29.6 million proton e Chemical structure drawing
NMR spectra and 29.7 million predicted *C-NMR
spectra

e 1957 to present, plus selected substances back to
the early 1900s

e Commercial source information from
>1,000 suppliers for >38 million substances

e Regulatory information for > 270,000 substances

' e >29 million preparations, including e Reaction structure drawing
& Reactions >21 million single- and multi-step reactions e Functional group transformation
e 1840 to present

* For details about CAS database content and SciFinder features, visit www.cas.org.

SciFinder lets you approach your exploration in a variety of ways. For example, you can develop a very
precise structure-based query and use SciFinder’'s synthetic pathway features to make connections to related
research.

Alternatively, you might start with a broad research topic and then use SciFinder’s powerful and sophisticated
analysis tools to focus in on exactly what you need.

When discussing the value of CAS information for synthetic chemistry, research chemist Steven
Furyk of DuPont said the following in the 2007 American Chemical Society annual report:

"When I'm in the lab trying to come up with a synthesis of a molecule, the first thing |
do is search through SciFinder and within minutes | have a prep for a new
compound. It saves me time because somebody else has done the work so | can
move on and do the novel chemistry that | want to do.”
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Whether you take a specific or general approach to looking for answers to your questions, you can easily move
among reference, substance, reaction, and commercial source information. Once you identify a substance of
interest, you can quickly review options for obtaining the substance or investigate potential ways of making it.

Pathways for moving among reference, substance, reaction, and commercial availability information.
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Pathways for exploring substance information from a reaction diagram.
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The examples that follow illustrate some of the many ways to utilize the power, convenience,
and flexibility of SciFinder when looking for chemical synthesis information. Many SciFinder
searchers try a combination of these approaches to spark ideas for their research.

Example 1. Starting with a research topic

Use this approach when you have a general topic or a named reaction to “cast a wide net” for references.
Focus your answer set appropriately, and then investigate reactions associated with the references.

Locate patents involving Suzuki coupling chemistry in the synthesis of substituted biphenyls.

Background: Suzuki coupling is the reaction of an aryl or vinyl boronic acid with an aryl or
vinyl halide catalyzed by Pd complexes. It is widely used in the synthesis of polyolefins,
styrenes, and other commercially important compounds, including substituted biphenyls,
which have a variety of uses in the chemical and pharmaceutical industries.

Explore References

Research Topic Research Topic ¢
| Author Mame

Conduct a broad
reference search on
“suzuki reaction," but
limit retrievals to only
patents.

7 et of antibictic resitees on dairy procticts
Compary Name Fhotocyanation of aromabic compounds

Document Identifier
Journal
Patent

Tags

Publication Year(s) @ |
Examples: Foog jodejogn joos -rdos

Document Type(s) & [ iography [ pissertation
[ Bock O editorial L1 Preprint
O clinical Trial O Historical [ report
O commentary O sournal O review
O conference O Letter

Language(s) © [ chinesa [ German [ polish
O english O ttalian O Russian
O French [ 1apanese [ spanish

Author Name © | | |
Last * First Midide

Company Name & |
Examples:
Minnesota Minng and Manufactuning
DeFord
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Because SciFinder
retrieves more than 500
references, use Refine
by Research Topic to
limit to only references
related to “substituted
biphenyls." You can
refine as many times as
needed to make your
answer set a reasonable
size.

Review and select
references of interest.

Then “Get Reactions” to
retrieve and investigate
information on reactions
identified in the
references.

Save or print the
references and reactions
of interest, or request the
full text for a patent or
journal article.

Note: This example
shows how you can
easily obtain some good,
general results, but it's
just one possible
approach to this research
question. For example,
you may wish to use
SciFinder’s substance
and reaction features to
perform more precise
searches. Examples 2-4
highlight some of these
features.
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Create Keep Me Posted

Research Topic “suzuki reaction” with limiters » references (520) » refine "substituted biphenyls" (27)

Save Print Export

Refine by: &

il Get Get o Get o Get

References T substances || & Reactions Cited = Citing

27 References 0 Selectad | Keep Selected  Remove Selected | Remove Duplicates | Add Tags

Select All Deselect All | Sork by: | Acceesion NMumber w

[0 1 Process for preparation of substituted biphenylanilides
By Dockner, Michael; Rieck, Heiko
From PCT opl. (2009), WO 2009106234 Al 20090903, Language: English, Database: CAPLUS

dsubstances AReactions §'Citing DFull Text @@ Link =0 Comr

® Research Topic
O Author Name
O Company Name
O Document Type
O Publication Year
O Language

O Database

O 2. polyeyclic/heterocyclic aromatic group-substituted triphenylamine as high-performanc

and its application in organic light-emitting device
By Ma, Yuguang; ¥ Birg; Shen, Fangzhong; Tang, Shi; Lu, Ping; #
From Faming Zhuank Shenging Gongkai Shuomingshu (2009), CH 10142

dsubstances AReactions §'Citing DFull Text @@Link *0 Comments [0 Tags

Cheng: Liv, Dardan; L, Weijun
090506, Language! Chinese, Database:

[l 3. method for synthesizing a-biphenylnitrone carbocyclic carbene-Pd complexes as cataly:
coupling reaction
Bry Wi, Jindong; Dal, Xng; Dal, Wheirnin

From Faming Zhuarli Shenging Gongkai Shuomingshu {2008), CN 101250202 A 20080827, Language: Chinese, Database:

&Substances AReactions §"Citing DFull Text @@ Link =0 Comments [0 Tags

Research Topic:

substituted biphenyls

= £ 5 " Examples:
[0 4. Method to prepare cross coupling products via carbon-carbon bond-forming reactions (
complexes The effect of antibiotic residues on
By Subhash, Nandurkar Mitin; Mahadeo, Bhanage Bhalchandra gAYy products
Frorm Indian Pat. Appl. (2008), IN 2008MU00Z37 A 20080704, Language: English, Database: CAPLUS

Photocyanation of aromatic

COMPOLNOS

dcSubstances AReactions §'Citing_DFull Text @@ Link "0 Comments [0 Tags

Sample reaction:

@@Link M Similar Reactions

OH

O 3. Reaction Detail

1.1 l{:??l’.:-,, R:NaQH, S:Ha0, S:Dioxane,
5 40 min, 18-22°C
i
Oz = 5
c:PdCl3y; & h, BS5°C; cooled
B e & 1.3 R:HCl, §:1HzQ, acidify
1 cl (8tep 1.2}

My
cl
¥ el

36%

NOTE: Reactants: 2, Reagente: 3, Catalyets: 1, Solvente: 2,

Steps: 1, Stages: 3

Process for preparing substituted biphenyls via coupling of haloarenes with diarylborinic acids in the presence of palladium phosphine
catalysts,

By Smidt, Sebastian Peer et al

From PCT Int. Appl., 2007138089, 06 Dec 2007

SciFinder provides integrated access to chemical synthesis
information in patents and chemical literature.



Example 2. Starting with a specific substance

Use this approach when you have a specific reactant, reagent, or product in mind. You can search its name,
CAS Registry Number, or chemical structure, and then get reactions associated with the substance. With
chemical structure, you can request exact, similarity, or substructure (core structure) matches.

Locate information about the preparation of 1,3-propanediol by biological methods.

Background: 1,3-propanediol is an aliphatic diol that is a key starting material in the
manufacture of polyesters and/or co-polyesters used in fibers, composites, adhesives,
coatings, moldings, etc. This starting material has historically been prepared by using
petroleum-based methods such as hydroformylation of ethylene oxide or hydration of
acrolein followed by reduction. Many organizations are now looking at alternative methods
to prepare these kinds of building block chemicals, where the processes are more
economically and environmentally friendly.

Conduct a chemical name
search to locate the
substance record for
“1,3-propanediol.”

Get reactions in which the
substance is a product.

Note: Alternatively, you
could get references in
which the substance is
prepared. Then get
reactions.
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Explore Substances

Chemical Structure

Malecular Formula

| substance Identifier

Substance Identifier(s) 4 1,3

Substances [[)5%t
= References

1 Get Get
& Reactions

Commercial Sources

1 Substance 0 Selected |

Keep Selected  Remove Selected

Save Prink Export

Select All Deselect All | Sort by:| CAS Registry Mumber %

O 1. substance Detail
504-63-2

HO —CH ; —CH ,—CH,; —OH

C3 Hs Dz

1,3-Propanediol

B-7,133 Refarences
AReactions

v Commercial Sources
fRequlatory Information
@O Link

Answers per Page [15]
views: [l IN I TN

Get Reactions &

Retrieve reactions for:
@ all substances

Select a reaction role:
@ Product

O Reactant

©] Feagent

O Reactant or reagent
O Catalyst

O Solvent

O ary role

Selected substances

J Get Reactions || Cancel |
>




Limit your answers to only
biotransformation
reactions.

View the Reaction Detail to
investigate possible
preparation methods. For
example, review details
and notes for each step
and the patent or journal
article from which the
reaction originated.

Save or print the reactions
and references of interest.
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1. Reaction Detail & Similar Reactions

OH

@O Link

RiEHPO,

R:KH; POy, C

Reactions ] g::erences ‘

43 Reactions 43 Selected | Keep Selected  Remowve Selected Save Print Expart |

Select All Deselect All | Sort by | Accession Mumber 4+ Answers per Page [15] M2 3 >
Display: bd A

181611-70-13,

HO —CH,; — CH ™ CHy; — OH

NOTE: regioeelective, enzymic, biotraneformat

(micro-aerobic conditions 60% convers

1,13
cells,

propanadiol oxidoreductase overexpr

Reactants: 1, Reagente: 2,

Stepe: 1, Stages: 1

glycerol into 1,3-propanediol in resting cell system
By Zhao, Liet al
From Journal of Chemical Technalogy and Biotechnaolagy, S4(4), 626-632; 2009

2, Reaction Detail @®Link & Similar Reactions
OH

S:H,0, 24 h, 30°C, pH

ELOH +

Catalyste: 1,

Me —CH—COzH

ion, resting cell system used

ion to 1,3-propanedicl, MADH-1

esged in Klebsiella pneumconiae

Solvents:

Over-expression of glycerol dehydrogenase and 1,3-propanediol oxidoreductase in Klebsiella preurmoniae and -

7

HO — CHp; — CH™ CH,; — OH

| o[

Refine by: @

O Reaction Structure

O Product Yield

O Number of Steps

@ Reaction Classification

O Excluding Reaction
Classification

Reaction Classification(s):
Biotransformation
LI Catalyzed

[ chemoselective
[] combinatarial

[ Electrochemical
[ Gas-phase

[ non-catalyzed

[ Photochemical
[] Radiochemical
[ Regioselective
[ stereoselective

Substance Identifier “1,3-propanediol * > substances (1) > get reactions (194) > refine "Biutl;ansfu‘rmal@m > reactid

Get

Reaction Detail = Reference Detail

*ﬁw Get
=l Full Text

et

1k G
& o;

milar Reactions

Lirk. Save Print Expart |

fermn., optimization study, optimized on

Eeactants: 1, Eeagents: 9, Bolvents: 1,

Steps: 1, Stages: 1

concentration,

/ 4 Presvious | Nextb

O H

i F
. |
\’YN 1
QH
HHN COzH
+ ! s +
i — Y. — —_— . — ! (CHz )
HO —— CH H H, — OH : 214 HaN
H
. Eeagent
Abeolute etereochemietry.
Eotatic (+1}
Eeagent
E:AcOH, R:KyHPOy, R:CoCly, E:Fesoy eT7H,0, R:NHyOH,
HO —CH,; —CH; — CH;
R:Mg80g, R:HHzPO4, S:Hz0, rt, pH 6.5
HOTE biotransformation, Clostridium butyricum VPI 32686 used, buffered soln.,

o Previous | Mextfp

SciFinder makes it quick and easy to find a substance of interest
and specify reaction roles and classifications.



Example 3. Starting with a reaction structure drawing

Use this approach when you want to utilize SciFinder’s reaction drawing and searching features, such as
specifying multiple participants, substitution, variability (R groups), reaction sites, and atom mapping. Also use
this approach when you want to import structures in molfile format. As with all SciFinder reaction displays, you
can get commercial source, synthetic pathway, and other related information for any reaction participant.

Identify candidate thiol ligands with desired structural characteristics, and investigate whether to
purchase or prepare the thiol.

Background: Metal-sulfur bonds, e.g., in metal thiolate salts, are of interest in both inorganic
and bioinorganic chemistry as models in various catalytic processes and as biological active
sites. An inorganic chemist will likely have distinct preferences on the chemical, electronic,
and structural characteristics of the desired thiol ligand or salt. Furthermore, it may be
desirable or more cost effective to purchase rather than prepare the thiol(s) of interest.

“ Reaction editor, g|
Draw a sterically hindered IR TR E @ | DrawingEditar:
aromatic thiol with alkyl 7 7 Clickta select an atom or bond. Holdthe Ctrl key to O structure
/ i " select multiple stoms or bonds. () Reaction
groups at the 2, 4, and 6 -
positions, and assign the X
role of product. X_ R
. .
[] &
4 @
- d Get reactions
where the
==t A_.B structure(s) are:
‘ariable only at
A — i h F d
M % Ut
ho Substructures of
9 v
&l more complex
( ;‘ G)structuresp
| F @ F M P e &8r F [ & Scalg/lo0
& == = = o £ Pl
@ -~ [0/oo o

I Faormula not available |
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SciFinder retrieves 42
reaction answers.

Review the answers. If
desired, use Refine by
Product Yield or Number of
Steps to narrow in on
effective preparations.

View the Reaction Detail for
reactions of interest.

Click on any reaction
participant to access further
exploration options.

Choose “Commercial
Sources” for detailed catalog
information. You can see if
there is a supplier in your
area and check the price.

H [ Get
Reactions [ ]References

42 Reactions 0 Selected ‘ Keep Selected  Remove Selected

Save Print Export

Select all Deselect All | Sort by: | Accession Mumber

[0 1. Reaction Detail @e®Link

8H
E:Phi0AC) 2, S:MeOH, 2 h, rt Me

Me Me

® 1/ Phill}
78%

HOTE: Eeactants: 1, Reagents: 1, Bolvents: 1,

Eteps: 1, Stages: 1

Synthesis and Characterization of Chalcogenolato-Bridged allyl Palladium Complexes: Yersatile Precursors f

By Ghavale, Minad et al
From Organometallics, 7(13), 3297-3302; 2008

[0 2 Reaction Detail @®Link

1 E:NaBHy, &:Me0H, 4 h, rt

/ ® Product Yield

Answers per Page [15] 123 P

Refine by: &

O Reaction Structure

O Number of Steps
(O Reaction Classification

O Excluding Reaction
Classification

Product Yield:
%
Upper Limit

Example: 80

5 e

Lower Limit

Example: 20

[ nclude answers that have no
product yield

2 E:Ph(OAC)2. S:MeQH, S:Benzene,
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Reaction Structure substructure = reactions (42) = reaction 12 (of 42)

P i [ Get Get 1F Get
Reaction Detail = Reference Detail =l Full Text 4% similar Reactions

Link. Save Print Export

12,

Me |”| B
|s;|—::1 1.1 ER:LiAlHg, S:THF, 3 h, reflux

1.2 S:EtOH, S:Benzene

Reactions 4

4 Previous | Next»

NOTE: analogs prepd. similarly,
Eeactante: 1, Eeagents: 1, Solvents: 3,

gteps: 1, SBtages: 2

References

Substance Detail

Explore by Chemical Structure

Explore Reactions




Print catalog information, or
export it to Microsoft®
Excel®.

If purchasing the final
product is not an option, you
can investigate purchasing
the starting material. Or, you
can locate potentially better
or shorter pathways for
synthesizing it.

Note: You can repeat these
steps until you find starting
materials that can be easily
obtained or made.
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Reaction Structure substructure > reactions (42) = reaction 12 (of 42) > commercial sources (WI

-

| Commercial Sources

| 29 Commercial Sources 0 Selected Keep Selected  Remove Selected Prink

Export |

This chemical supplier information is provided on an "as is" basis. Please consult the suppliers For current information regarding pricing, regional Mg available
quantities, purities, etc. THERE ARE MO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR IMPLIED. ACS is nak lisble For amy loss of profit, goodwil ar ary other
damaqges atising out of the use of this information.

Select All Deselect All | Sort by: | Catalog Name v

Answers per Page [20]

1zp

}1‘ 3B Scientific Corporation Peoduct List

Company Name: 38 Scientific 4 commercial Source Detail
Order Mumber: 383-019959, Qul

1541-10-2 2,4,6-Trirnthy thiop

Export

GeLink

O 2 ABCR Product List
Cormpany Name: ABCR GrbH Kl
Order Number: AB147301, Qua
1541-10-2 2,4,6-Trimethytiopl
@eLink . Order Number: 383-019959

[0 3. Act Corp. Chemical Comp
Cormpany Mame: american Cust
Order Nurnber: CHMO019509, Q|
1541-10-2 2,4,6-Trimethylbenzg
@®Link

0 4, AKos Screening Library
Corpany Mame: Akos Consulting
Crder Number : AKE-PBS710539:

1. 3B Scientific Corporation Product List

8 Sep 2009

CAS Registry Number: 1541-10-2

Quantity: 25g Frice: 570 2,4,6-Trimethylthiophenal
3B Scientific Corporation Me
1840 Industrial Drive, Suite 160

Libertywille, 1L, 60048 sH
Ush

Phone: 847-281-9522
Fax: B47-281-0855

Link. rink:
TPrevious | Nestp

analogs g  Substance Detail

Eeactants Reactant or Heagent

Commercial Sources

Stepe: 1,
Regulatary Information Cetelye
Solvent
Explore by Chemical Structure Any role

Explore Reactions

Me Me
1541-10-2 Berzenethial, 2,4,6-1  Email: sales@3bsc.com
@oLik Weh: kit 3hec cam
Reaction Structure substructure = reactions (42) > reaction 12 (of 42) ‘2
H H Get = Get 1F Get
Reaction Detail o] Reference Detail =] Full Text 4% similar Reactions
| Link Save Print Expart
o Previous | Mextfp
12,
e \i de 1e
s—el (1.1 LiAlHg, S:THF, 1 h, reflux
| 1.2 S:EtOH, S:Benzene
Me N—— T9%
eactan
References
Reagent

4 Previous | Next}
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For the starting material
above, SciFinder locates six
synthesis reactions.

Review the reactions, and
save or print reactions of
interest.
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Reactions [} &=t
References
b Reactions 0 Selected | Keep Selected  Remove Selecked aVE Print Export
Select All Deselect All | Sort by: | Accession Number /inswers per Page [15]
Display: Mk &1
[0 1. Reaction Detail eelink & Similar Reactions
Me Me Me (|J
s—cl
E:Cl805H ||
a
{5 Me Me
NOTE ¢ to 0 C, 80 C to r.t., Condenceation, Sulphonation,

. Reagents: 1,

steps: 1, Stages: 1

Mesitylenesulfonylhydrazine, and (1a,23,6b)-2,6-Dimethy lcyclohexanecarbonitrile and (1a,2b,6a)-2,6-Dimethy lcvclohexanecarbonitrile as
a Racemic Mixture

By Reid, Jack R. et al
From Organic Syntheses, 74, No pp., given; 1997

[0 2 Reaction Detail @®Link & Similar Reactions

Me

E:Cyanuriec trichloride, C:18 -Crown-6, &:MepCO,

Me Me 20 h, reflux a

SciFinder helps you quickly and effectively identify candidates,
find commercial suppliers, and explore synthetic pathways.

11



Example 4. Starting with a functional group transformation

Functional group searching offers an effective way to quickly explore a single broadly defined reaction type and
then compare and evaluate retrieved reactions for criteria such as yields, conditions and types, characteristics,
and convenience of the reagents used. You can even combine functional groups and structures in the same

reaction search.

Use this approach when the key requirement is to assess the reactivity of a particular functional group. Apply
the appropriate search limits and use SciFinder’s automatic analysis to focus the reaction answer set.

Find “greener” approaches for reducing amides to amines.

Background: In the pharmaceutical industry, many drugs and drug candidates contain basic
nitrogen atoms. A common approach to synthesizing amines is the reduction of amides with
hydride reagents such as lithium aluminum hydride and diisobutylaluminium hydride
(DIBAL). However, in an industrial setting, use of these types of reagents may pose
problems of scalability and disposal. Functional group searching can help you locate
potentially greener approaches for converting amides to amines, possibly through use of
catalysts with acceptable conditions of temperature and pressure or via biotransformations.

Draw the functional
group transformation.

CAS | SciFinder

“ Reaction editor

i

M|

>

Scale?loo :‘

Drawing Editor:
() Structure

(%) Reaction

Get reactions
where the
structure(s) are:
Wariable only at
() the specified
positions

Substructures of

(%) mare complex
structures

v (o ]

1 CEO0mxBann CQF
‘/ i \,J'_ Draw or change stomns or bonds.
Atom  short ||
e 4%
_X =R
3 b
[] @
1-4 [+
Amide ————————*AMINES
0@; 3& reactantfeagent product
¢ g
Functional Groups g|
@ 2
Select a term below. Then click in the structure drawing window ta
-
- o draw the term.
11 |amide|
) & Alkyl Halide
réc pi-Alkyne
ell Alkyne O=C —N
/' —— ALKYMNES
| AMINES Allane
pi-Allyl
@ Allyl Alcahal See class term:
Allyl Halide CARBOXY DERIVATIVES
Formula not available
Terms displayed
@ Al O Class Terms () Rings O Mon-rings
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Limit the retrievals to a
maximum of two steps
and selected reaction
classifications.

Use SciFinder’s
analysis of the
reactions by catalyst to
view only reactions that
involve aminoacylase
in the conversion of an
amide to an amine.

When you find
reactions of interest,
view the Reaction
Detail to investigate
synthetic pathways and
substance and
commercial
information.

Review references and
request full text for
interesting patents and
journals.

Finally, save or print
the relevant reference,
substance, reaction,
and commercial
information.
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Explore Reactions

Reaction Structure

Solvents &

Reaction Structure ¢

22 Select Solvents

Number of Steps @

Classification(s) @

[12

Examples: f, #-3 §- -7

Biotransfor mation
Catalyzed
[ chemoselective

O combinatorial

[ Electrachernical
[ Gag-phase

[ Mor-catalyzed
[ Photochemical

[ radiocherical
[ Reginsslactive
[ sterecselective

@ Get
= Reference Detail Full Text

Analysis -ﬁﬂ
Analvzehv:@
O 3362 Reaction Detail @e®Link
. Catalyst v
nHAe 1.1 R:hcz@, S:H0, & h, 60°C; 16 h, &0°C
E0°C = rt Ciick bar fo wigw only those reactions
1.2 RiHCL, S:#30, pH 3 within the currant answer sat
Hac “ (CHal s copr 2.1  R:NaOH, C:Amincacylase, :CoCly, S:Hzo,
rt, pE T.8; rt = 38.5°C: T h, 38.5°¢; fl EUED
——
18.5°C = Tt Pa{PPhz)s 1020
2.2  R:dcp0, S:H,0, 6 h, 60°C; 16 h, 60°C; L E——
* Ha 0°¢c - rr Phz-pentadienone Pd 1024
Absalute stereochemistry. 2.3 R:HEl, §:¢H;0, pH 3 [ e
Cul 924
[ —
HHy
Pd(OAC) 689
[ —
S
PP D P P AZOH 561
[ —
Absolute sterecchemistry.
4-PyHiez 440
[ —
WOTE: 2} further kineric resolurion with acylase in stage 3, BG5S 424
Reactants: 1, Reagents: 3, Catalysts: 2, Solvents: 1, e ——]
steps: 2, Stages: 5, Most stages in any one step: 3 r Armingaylase 216
5 — |
i) T
Efficient Synthesis of (5)-2-(Cyclopentyloxycarbonyl)-amino-8-nonenoic Acid: Key Building Block for BILM 2061, an HCY NS3 Protease Inhibitor
By Wang, Xiao-Jun et al
From Organic Process Ressarch & Development, 11(1), 60-63; 2007
Reaction Detail 3 Salice

Efficient Synthesis of (S)-2-

Link

Save Prink Export

(Cyclopentyloxycarbony[-amino-

3862.
Multi-Step Reactian: Step 1 {af 2}
HHAC
Hae (CEa) s cozi 1.1  R:Acp0, §:Ha0, & h, 60°C; 16 h, 60°C;
E0°C = rt
1.2 E:HCl, S:Hz0, pH 3
. nHa

Absolute sterecchemistry.

NHAC

HOZC T CH T (CHals
99%

—cHT——cH;

MOTE: Reactants: 1, Reagents: 2, Solwvents: 1,

Steps: 1, Stages: 2

o Previous | Hextfp S-nonenoic Acid: Key Building
Block for BILM 2061, an HCY NS3
Protease Inhibitor

\iang, Xiao-Jun; Zhang, Li;
Smith-Keenan, Lana L.; Houpis,
Ioannis M.; Farina, Yittorio
Crganic Process Research &
Development

Walurme 11

Issue 1

Pages 60-63

Journal

2007

Company/Organization

Department of Chemical
Development
Boehringer Ingelheim
Pharmaceuticals Inc.
Ridgefield , USa 08877

Number of Steps
2

Functional group searching in SciFinder is a convenient and
powerful way to access chemical synthesis information.
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Example 5. Limiting by solvents, and getting similar reactions

Use these approaches when you want to:

e Limit your reaction search by one or more solvents

¢ Find reactions similar to those within your focused search

Find “greener” approaches for oxidizing alcohols.

Background: Oxidation of alcohols to aldehydes or acids is an important laboratory and

industrial process. However, the conversion is often carried out using stoichiometric

amounts of oxidizing agents which can lead to problems of unwanted side products and
other environmental concerns. Recent research has indicated that solvents such as ionic

liquids show promise in enabling more environmentally friendly catalytic oxidations.

Draw your reaction
search.

CAS | SciFinder

“ Reaction editor

/

1=$1

33

i

ETIE

BaAanCRF

(4 Clickto select an atom or bond. Hold the Cirl keyto
e zelect multiple stoms or bonds.

e

Th~

OMe

OH
reactantieagent

OMe

OHC
product
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8]l Jo]
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all o

il

5 N P Cl

- =l

Br F

Sealg|100 }:‘

Drawing Editor:
() Struckure:

(%) Reaction

Get reactions
where the
structure(s) are:
ariable only at
() the specified
positions

Substructures of
() more complex
structures

§

Cancel

3

CgHin Oz . CgHg Oz (query)

138,17 . 136,15
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Limit the retrievals to
catalyzed reactions
using ionic liquids as
solvents.

Note: Click the double
chevron in the Solvents
area to access the
Solvent Hierarchy list
and select your
solvents.

To find reactions with
structural
characteristics similar
to those of a particular
reaction, click Similar
Reactions (on the
answer set list) or Get
Similar Reactions (on
the Reaction Detail).

Review references and
request full text for
interesting patents and
journals.

Finally, save or print
the relevant reference,
substance, reaction,
and commercial
information.

CAS | SciFinder

Explore Reactions

Reaction Structure  Reaction Structure 2

Solvents &

%2408 solvents selected

/

Number of Steps @ |
Examples: &, 7-3 7- -3

Classification(s) & [ eiotransformation

/ Catalyzed
O chemoselective
O combinatorial
Source(s) ® any source
O Patents only
O Sources other than patents

o [Wiew solvent list]

#:Close

Solvent Hierarchy

408 Selected | Select &l Deselect All
[=] ] Tonic liquids
’ Irnidazaliurm derivatives

Manirmidazolium derivatives

= O Morpalar soberts
[ aliphatic cormpounds
[ sromatic compounds
O silanes
= Orolar sokvents
O ralar solvents, aprotic
Ol rolar solvents, protic
U supercritical fluids

Publication Year(s) @ |
Examples: j995, 7995 - 1999, j995 -, - 19

Find: | | Wnext frrevious

®® Link _ M Similar Reactions

/

O s. Reaction Detail

C:Triethylenediamine,

CH; OH
oo E:05, C:V0 acetylacetonate,
%:174501-64-5, 12 h, 85°C,

NOTE: chemoselective, aerobic oxidation, green

chemisetry-waste reduction, ionic liguid u
conditions, sealed tube used,

Eeactants: 1, Eeagente: 1, Catalwysts: 2,

Steps: 1, Etages: 1

By Jiang, Man and Ragauskas, Arthur J,
From Journal of Crganic Chemistry, 72(18), 7030-7033; 2007

Selective Aerobic Oxidation of Activated Alcohols into Acids or Aldehydes in Tonic Liquids

Med

1 atm

94%

chemietry-golvent, green

seed, productse depend on reaction

Solvents: 1,

_ . Get Get Get
Reaction Detail  [355, ce petai Full Text similar Reactions

Source

Selective Aerobic Oxidation of

Lk Save  Print  Export

Activated Alcohols into Acids or

R:0,, C:VO acetylaceronate,

c:Triethylenediamine,

§ Previous | nextp Aldehydes in Ionic Liquids

Jiang, Man; Ragauskas, Arthur 1,
Journal of Organic Chemistry
Walume 72

Issue 18

Pages 7030-7033

Journal

chemoselactive,

§:174501-64-5, 12 h, 95°C, 1 atm

zerobic oxidation, green chemistry solvent,
chemistry-waste reductiaon,

sealed tube used,

ionic liguid used, products depend

conditions,

Reactants: 1, Reagents: 1, Catalysts: 2, Solvents: 1,

Steps: 1, Stages: 1

green

2007

Company /Organization

School of Chemistry and
Biochernistry

Georgia Institute of Technology
Aflanta, USa 30332

on reaction

Number of Steps
‘ Previous | Naxt) 1

Limiting by solvents is an effective way to focus your SciFinder search
on the appropriate solvents for your reaction. Getting similar reactions
allows you to expand within your focused search.
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Conclusion

SciFinder makes it easy to locate chemical synthesis information in a variety of ways, depending on your
needs. It then lets you explore synthetic pathways as well as quickly and easily navigate among reference,
substance, reaction, and commercial source information. This paper offers some insights into the large and
comprehensive collection of chemical synthesis information and the powerful and sophisticated search and
retrieval tools available in SciFinder.

SciFinder can help increase the overall effectiveness of your searching, as well as your accuracy, efficiency,
and productivity. It helps organizations overcome today’s challenges to gain a competitive edge, and it is an
effective tool for accessing important information for teaching and academic research.

SciFinder is an essential part of the chemical synthesis research process.

Additional resources

For more information about SciFinder, visit www.cas.org or contact CAS Customer Care for a SciFinder
brochure.
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