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Science of Synthesis provides a critical review of the synthetic
methodology developed from the early 1800s to-date for the entire
field of organic and organometallic chemistry.

Authoritative full-text descriptions and
experimental procedures

As the only resource providing full-text descriptions of organic
transformations and synthetic methods as well as experimental
procedures, Science of Synthesis is a unique chemical information
tool. Its insightful, didactic reviews by experts add real value to
your online reference collection.

Easily accessible and searchable

Science of Synthesis is easily accessible via a modern Web interface
at sos.thieme.com. The intuitive search function allows rapid lead
generation and route optimization. Search results are illustrated
with detailed reaction schemes and can be saved in a MySoS
account @ MySOS, as well as personal settings and search queries.
All chapters can be printed and downloaded as PDFs.

Methods selected, reviewed
and continually updated by
1,750 experts

World-renowned experts have chosen the most important
molecular transformations for a class of organic compounds and
elaborated on their scope and limitations. They update the content
regularly with new information and special topics of particular
interest to the synthetic chemist.

Logically organized by functional group

The systematic, logical and consistent organization of the synthetic
methods for each functional group enables users to quickly find out
which methods are useful for a particular synthesis and which are not.
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3.6.13.1 Gold-Catalyzed Coupling Reactions

DOI: 10.1055/508-50-103-0003%
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General Introduction

Homa- and cress-coupiing reactions catalyzed by transition metals are an increasingly imgortant class of

e rbon and cart 2ta bond-f cl precesses. [ These transformations alow for the
efficsent couphing of dversely lunchionakred organic molecules with high selectivity and functional-group
tolerance. &5 such, coupling reactions have become powerful tools for synthetic chemists with palladium-
catalyzed processes, such as Hj_v _ﬁ_uzulml\"uuru Stillg, and Sonogashira reactions, being the subject of the
2010 Nobel Prize in Chamistry. (23! Most coupling reactions proceed via a redox cycle whir the metal catalyst
M® undergoes & two-electron coidation to afford an M°™2 species amenable to reductive elmination. Whilst
palladum is ideally suited to such cycles, other transition metals such as nickel and copper have emerged as
altgrnative catalysts for homa- and cross-coupling reactions, expanding the range of transformations avalable
to synthetic chemists,

The use of gold complexes 35 catalysts for coupling reactions s challenging. Unkke palladium and other late
transition metals, geld rarely changes oxidation state during the course of a reaction and mest commenly acts
3% 3 redow-nautral, carbophilic n-acid, activating mukiple bonds toward nuclesphilic attad 1 This reactivity
can be attributed to the large redox potential of the 11} couple (5% = +1.41V] h s significantly
higher than that of palladum(0)/palladium(i) (8% = +0.% % 3 regult, strongly oxidaing conditions arg
required to effect the codation of gold(l) to gold(111} essential for couphng catalysis. Despite the challenges,
homa- and cross-coupling reactions medated by gold complexes have been reported in the literature.
in this chapter the development of gold-catalyzed coupling reactions proceeding via proposed gold
) redox cycles under homogenecus conditions will ba reviewsd. The matenal is dnided into four
according to the tvoe of cownling reaction (homao- or cross-) and the od of oxidation of gold
(1H1). In Sectiont 3.6.13.1.1 3nd 3.6.13.1.2, transformations where gold ts 3% 3 stoichiomatric
elected examples of some conventional catalybic coupling reactions involving ondative addibion to
gold(l) are presented. This 1s followed in Sections 3.6.13.1.3 and 3.6.13.1.4 by & dscusseon of how the use of
sacrificial external oxidants has enabled gold to catalyze 3 widewrange of synthetically useful oxidative homo-
AN Crose-Loupling reactions

SAFETY: Gold complenes are generally mid mmtanks and carg should be taks id contact with éves or
shan, o inhalation of dust particles, Sold(l] chilonds and tetrachlorosuns soid (HAUTI,) cause bums and may
CAUSE SensRization by skin contact.

sos.thieme.com

Immediately applicable in the lab

Effective and practical experimental procedures can also be
implemented quickly and easily in the lab. This enables the chemist
to get started immediately with the design and planning of a
synthesis.

Highlighting special topics

In addition, Science of Synthesis features the best methods in
special fields of importance in organic synthesis (also called the
Reference Library). All special topics are part of the Science of
Synthesis series. The content is fully integrated with the main series
and included in the license fee without further costs.

Topics Volume Editors

Stereoselective Synthesis Johannes G. de Vries
Gary A. Molander
P. Andrew Evans

Water in Organic Synthesis Sha Kobayashi

Asymmetric Organocatalysis Benjamin List

Keiji Maruoka

Cross Coupling and Heck-Type Reactions Gary A. Molander
John P. Wolfe

Mats Larhed

C-1 Building Blocks in Organic Synthesis Piet van Leeuwen

Multicomponent Reactions Thomas |. |. Mdiller

Kurt Faber
Wolf-Dieter Fessner
Nicholas Turner

Biocatalysis in Organic Synthesis

Catalytic Transformations via Jin-Quan Yu
C—H Activation
Applications of Domino Transformations Scott Snyder

in Organic Synthesis

Metal-Catalyzed Cyclization Reactions Shengming Ma

Shuanhu Gao

Including the Houben-Weyl archive

In addition, Science of Synthesis includes a backfile with the
complete Houben-Weyl series, published between 1909 and 2003
and including reference citations back to the 1800s. The backfile
documents are available in PDF format and their tables of contents
are text searchable.

Each chapter begins with a general
introduction to a certain compound
class. The rest of the chapter goes
on toillustrate the best methods
(including variations) of synthesis for
the specified class.



The modern interface

A clear, browser-based interface
gives easy access to the methods

The login to MySoS enables you to save personal settings,
search queries and manually revised hitlists of results.
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and experimental procedures in
Science of Synthesis.

The intuitive search functionality
allows you to quickly enter a
structure or term and provides a
comprehensive hitlist including
illustrating schemes.

The powerful and user-friendly
structure search
has been developed
in cooperation with
InfoChem.
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Domino Transformations
in Organic Synthesis
Edited by Scott A. Snyder
is Now Online!

;rhe rapid pace of evolution
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Read more...

Science of Synthesis helps you
get up to speed on a chosen
field of research quickly and
complete the design of your
synthetic strategy.
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on June 30th, 2016
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The hitlist of results is ranked by relevance
or can alternatively be sorted by publication
date. It shows the title, bibliographic data
and optionally the reaction scheme.

Each hit is linked to the full text, to the
context of a method and to the single-step
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Content, References (for text search)

O By publication date

R vodae

FUNCTIONS

» Select all hits

» Deselect all hits
» Reset all hits

3.1.1.4.2.3.1 Reactions of 2,3-Dihydrofuran and 2,2-Dialkyl-2,3-dihydrofurans

» EShow Reaction » Show Full text > Show TOC » Show Single Step Reactions -

3.6.13.1.3.3 Method 3: Cyclization-Homocoupling of 2-Alkynylphenols with
(Diacetoxyiodo)benzene
s AR

» ElShow Reaction > Show Full text > Show TOC » Show Single Step Reactions

Reaction Product

OH 10 mei% HAUCH, o]
PhICAC), (3 equiv] Ph
L= —=
— ——
7%
Ph

o
38 40

¥ 6.1.8.10.2 Variation 2: Preparation of Oligomeric Furans

» EShow Reaction » Show Full text > Show TOC » Show Single Step Reactions .



@Thieme Science of Synthesis
BMyS0S
Home Query Results Full Text Explore Contents
FUNCTIONS
. Explore Contents

Full text and experimental
procedures

Science of Synthesis is the only
resource available containing methods
with full-text reviews by experts,
experimental procedures and accurate,
well-drawn and detailed reaction
schemes.

The navigation path and the links to
previous and next pages at the top
allow easy browsing of methods and
their context.

All methods and chapters can be easily
printed by clicking the print button. B8

The citation export # allows you to
easily cite Science of Synthesis articles
(available in RIS, RefWorks, BibTex and
plain text format).

Direct outbound links from referenced
citations to the original literature and
cross-references to related Science of
Synthesis and Houben-Weyl methods
are also included.
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Explore contents

All methods are organized in a logical
structure based on the functional
group to be synthesized and can

be explored in the context of other
methods.

The “Explore contents” function gives
a concise overview of the field of
organic chemistry and offers a
systematic approach to the most
reliable synthetic methods.

This makes the reference work an
excellent teaching, learning and
consulting tool.

Within the table of contents, each
chapter can be downloaded and printed
as a PDF.
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ki 3.6.13.1.3.3 Method 3: Cyclization-Homocoupling of
—— 2-Alkynylphenols with (Diacetoxyiodo)benzene
DOI: 10.1055/50s-50-103-00054
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Hopkdnson, M. N.; Gouverneur, V., Science of Synthesis Knowledge Updates, (2011) 2, 118.

cascade

A similar gold(II)

protocol can be applied in the synthesis of 3,3°

-bibenzofurans directly from 2-alkynylphenols (Scheme 17). (%] In this case, (diacetoxyiodo)benzene is the most
successful oxidant, delivering the dimer 40 in 37% yield from phenol 39 when used with tetradnloroaunc adid (10

mol3e) in diethyl ether. The low isolated !’Jdd of the reaction can be to i of the
starting material to quinone by (d fiodo)b
17 is of @ 3,38 from a 2 | (3]
OH 10 moit HAGCI, o]
PhI{OAC); (5 equiv) Y Ph
o e W=
—_—
7%

ph—

o]

30 40

2,2"-Diphenyl-3,3"-bib i

(40); Typical Procedure: (%]

HAuCl, (17.5myg, 0.05mmol, 10 mol%) was placed in a predried 20-mL vial equipped with a stirrer bar. Et,0 (10
mL) was added and the mixture was stirred at rt for Smin. 2-Alkynylphenol 39 (100 mg, 0.5 mmol, 1 equiv) was
added, followed, after 5min, by PhI(OAc); (848 mg, 2.6 mmol, 5 equiv). The mixture was stimed at rt overnight
and then filtered and concentrated. The crude product was purified by flash column chromatography (silica gel) or

preparative TLC.

References

[69] Auzias, M. G.; Meuburger, M.; Wegner, H. A., Synlett, (2010), 2443.



Why use Science of Synthesis?

Science of Synthesis helps you get up to speed on a chosen field of research
quickly and complete the design of your synthetic strategy. It helps you
answer questions such as:

What is the best synthetic strategy to use?

ing of 2-

snr-Homocoup!
3: Cyclization=Home
2 scetaxylodo)benzend

Which experts work in this field?

What is the background and context to
the field of research | am interested in?

Which experimental procedures should | use?

What should | avoid based on the experience
of other chemists working in the field?

“Science of Synthesis is an indispensable tome
of chemical information organized in an intuitive
and logical way. It contains information on nearly
every aspect of chemical reactivity and, for me,
is the “go-to” resource for rapidly learning about
anew area. | use it reqularly in preparation for
classes and for consulting visits — it simply gives
me the information | need far more easily than
any search engine is capable of — and very often
contains references and insight that cannot be
found anywhere else.”

Prof. Phil S. Baran
The Scripps Research Institute
LaJolla, CA, USA

“As a past author and current volume editor,

| completely appreciate the scientific and
editorial rigor to put together the Science of
Synthesis. It has the most authoritative and
updated reviews and compilation of
experimental procedures. Science of Synthesis
is the first place | would look before embarking
on a synthesis.”

|

“Today, we have a flood of chemical information
from Web sites as well as various search engines.
However, it is always extremely difficult to find
what is most important and essential for your
research project. Also, it’s sometimes difficult to
find a good method to get started with for a first
attempt. Science of Synthesis provides you with
information that you could never obtain from

other sources which is always appropriate and reliable. | strongly
recommend that you consult Science of Synthesis whenever you
plan an organic synthesis that you are having difficulty with in
your research project. | promise you that Science of Synthesis will
provide all of the key knowledge without any of the unnecessary

information.”

Prof. Hisashi Yamamoto
Chubu University
Japan

“The phenomenal success of organic chemists in
devising new reactions has made it increasingly
difficult to find the best procedures and
protocols. Science of Synthesis gives leading
scientists the opportunity to bring clarity to their
respective fields and provides state of the art
protocols to the most important organic
reactions.”

Prof. Jie Jack Li Prof. Jeffrey Bode
University of San Francisco ETH Zurich
San Francisco, CA, USA Switzerland

Best methods. Best results.
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The community of 1,750 authors

Under the guidance of an inter-
national Editorial Board composed
of distinguished chemists, over
1,750 authors have contributed

to Science of Synthesis. They follow
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Germany

* Sign up for a trial to evaluate Science of Synthesis
* Request a price offer for a full license
* Gain further information about the content and features of Science of Synthesis
* Learn more about Science of Synthesis with our Quick Start Guide
and further material
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