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Dear Readers,

This issue of SYNFORM is opened by a Young Career
Focus featuring an up-and-coming researcher from the
P. R. of China, Professor Shuanhu Gao, who shares his
thoughts and research interests in organic synthesis
and medicinal/biological chemistry with the reader-
ship. The second article is truly special, and not just
because the protagonist is one of the world-leading or-
ganic chemists and among the founders of SYNLETT -
Professor Steven Ley from the University of Cambridge
(UK) - but also because this article celebrates another
remarkable achievement in Professor Ley’s outstanding
career: his publication no. 800!! And what a publica-
tion!! It’s the amazing total synthesis of a complex
natural compound, plantazolicin A, and its biosynthetic
precursor plantazolicin B, by means of a spectacular
and challenging synthetic marathon! Hats off to Profes-
sor Ley and congratulations for this milestone towards
the publication no.1000. Third article of the issue is

a story covering the new regio- and stereoselective
approach to branched aldols developed by Professor
Rai-Shung Liu (Taiwan) who figured out how to exploit
a Zn(ll)-catalyzed reaction between 3-en-1-ynamides
and aldehydes. Finally, we have the privilege to watch
organocatalysis meeting visible light meeting carbon
monoxide, as it occurs in the research developed by the
group of Professor Axel Jacobi von Wangelin (Germany)
who found a truly smart method for exploiting photo-
catalysis for achieving a novel carbonylation process.

Enjoy your reading!
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Young Career Focus

Young Career Focus: Professor Shuanhu Gao
(East China Normal University (P. R. of China)

Background and Purpose. From time to time SYNFORM meets young up-and-coming researchers

who are performing exceptionally well in the arena of organic chemistry and related fields of research,

in order to introduce them to the readership. This Young Career Focus presents Professor Shuanhu Gao

(East China Normal University, P. R. of China).

Shuanhu Gao was born in Ningxia
province, China. He obtained his
BS degree from Lanzhou Univer-
sity (P. R. of China) in 2001. He
then joined the group of Professor
Yonggiang Tu at Lanzhou Univer-
sity to begin his doctoral study on
natural product synthesis involving
indole alkaloids and polyketides.
After achieving his PhD in 2006, he
began to work with Professor Chuo
Chen at the UT Southwestern Medi-
cal Center at Dallas (USA) as a postdoctoral fellow. During this
period, he worked on the total synthesis of nakiterpiosin and
related chemical biology. He started his independent career
in the Department of Chemistry at East China Normal Univer-
sity (P. R. of China) in October 2010. His current research in-
terests are primarily focused on the total synthesis of natural
products and medicinal chemistry.

Prof. S. Gao

INTERVIEW

SYNFORM What is the focus of your current research
activity?

Prof. S. Guo My research interests are devoted to the total
synthesis of natural products and related medicinal chem-
istry. The selected target molecules may have novel molecu-
lar structures, potent biological activities, and the potential
for mechanistic studies. All the programs will begin with the
synthesis of the corresponding natural products, and once the
target molecules have been completed, we plan to carry out
function-oriented synthesis of their analogues and deriva-
tives to further study their potential medicinal functions and

chemical biology through collaborations. We also try to de-
velop some useful methodologies, especially photoreactions,
to address issues of efficiency and diversity during the total
synthesis.

SYNFORM When did you get interested in synthesis?

Prof. S. Guo [ became interested in synthesis when I con-
ducted undergraduate research in the laboratory of Professor
Yongqiang Tu. During this period, I worked with Dr. Yanxing
Jia on the total synthesis of madindolines. Professor Tu, an in-
spirational supervisor, taught me the science and research of
synthesis, which had a significant influence on my academic
career. I realized that creativity and innovation play key roles
in the synthesis of molecules after five years of doctoral stu-
dies under the guidance of Professor Tu. My interest in synthe-
sis grew after the experience of working with Professor Chuo
Chen in UT Southwestern. Professor Chen broadened my hori-
zon regarding the role of synthesis in both organic chemistry
and related medical chemistry and chemical biology.

SYNFORM What do you think about the modern role and
prospects of organic synthesis?

Prof. S. Guo I believe that organic synthesis of natural
products and designed molecules serves, and will continue
to serve, as the most effective tool for preparing target mo-
lecules, while dramatically facilitating the development of
chemical biology, materials science as well as drug discovery.
Clearly, organic synthesis is the indispensable driving force for
developing new synthetic methods. The emergence of novel
methodologies and strategies is also changing classical syn-
thetic design. Therefore, organic synthesis is an important
science in both academia and pharmaceutical areas. I also be-
lieve that the merging of chemical synthesis and biosynthesis
will be an important research field and an unstoppable trend
in the future.
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SYNFORM Your research group is active in the areas of
total synthesis and medicinal/biological chemistry. Could you
tell us more about your research and its aims?

Prof. S. Guo Currently, our research is focused on the syn-
thesis of natural products, which include alkaloids, xanthones
and terpenoids, among others. The target molecule always
represents a family of natural products that are derived from
the same biosynthetic pathway. We want to develop novel and
efficient strategies to prepare the representative natural pro-
ducts, that will serve as common approaches for the synthesis
of other biogenetically related natural molecules as well as
their analogues and derivatives. In this way, we can provide
the target molecules efficiently in adequate amounts. We
believe this will be the foundation of further studies of the
related medicinal chemistry and chemical biology. For in-
stance, we developed an efficient strategy for the total syn-
thesis of (+)-fusarisetin A, one of the most challenging
naturally occurring tetramic acids with potential to be an anti-
cancer agent, based on a biomimetic approach (Scheme 1).12
We have already prepared a variety of related natural tetramic
acids and derivatives of fusarisetin A by using a similar stra-
tegy. This facilitates the study of structure-activity relation-
ships and further studies on medicinal chemistry.?

We also try to develop some useful synthetic methods to
solve the problems encountered in classical chemical trans-

Young Career Focus

formations. We found that photochemistry, promoted by
either UV or visible light, provides unprecedented opportu-
nities for the development of new reactions. In pursuing this
idea, we have developed photoreactions, or strategies based
on photochemistry, that have been used successfully in natu-
ral products synthesis.

SYNFORM What is your most important scientific
achievement to date and why?

Prof. S. Guo My independent academic career started at
the end of 2010, so our group is still very young. I hope the
most important scientific achievements lie ahead of us. In the
past four years, we have completed the total synthesis of four
families of natural products, including tetramic acids, cyan-
thiwigins, hamigerans and hexahydrofluorenone-containing
natural products. If [ have to choose one contribution to or-
ganic chemistry, it should be the photo-Nazarov reaction and
its application (Scheme 2).4> After systematic studies of the
photo-Nazarov cyclization of vinyl aryl ketones, we found
this reaction proceeds under very mild conditions in neutral
or basic solution and leads efficiently to the formation of
hexahydrofluorenone. In contrast, the traditional Brensted or
Lewis acid promoted Nazarov cyclizations require much
harsher conditions. We have also successfully applied this
reaction in the total syntheses of taiwaniaquinol B and

]
NH
HO 2
L-serine OH coupling
+ — >
HO NN : X
(0] o]
fatty acid -
o oxidative
cyclization cyclization
(-)-equisetin (+)-fusarisetin A

Scheme 1 Biomimetic Synthesis of Tetramic Acids: Equisetin and Fusarisetin A
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Scheme 2 Photo-Nazarov Reaction and Its Application in the Total Synthesis of Taiwaniaquinol B and Gracilamine

gracilamine. We firmly believe these photo-electrocyclized
products may prove useful for synthesizing a variety of natu-
ral products and their derivatives.
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Total Synthesis of Linear Polythiazole|Oxazole Plantazolicin A
and Its Biosynthetic Precursor Plantazolicin B

Angew. Chem. Int. Ed. 2015, 54, 1284-1288

Plantazolicin A has garnered much interest since its structure
was first reported in 2011 due to its highly selective activity
against the causative agent of anthrax toxicity, Bacillus
anthracis. With ten heterocyclic rings, including one which
is saturated, plantazolicin A and its biosynthetic precursor
plantazolicin B offer a significant challenge to the synthetic
chemist, and the successful synthesis of these molecules by the
group of Professor Steven Ley at the University of Cambridge
(UK) is a reminder of the power of modern synthetic methods.
Professor Ley said: “This was by no means a straightforward
synthesis - the final coupling step to join the two large pieces
was first attempted in May 2013; it took over 1.5 years to
optimize this step and the deprotection and purification of the
resulting natural products.”

Professor Ley continued: “One of our key considerations
was that we wanted to have very strong support for our
synthesis in the form of robust characterization of all inter-
mediates and independent full characterization of the final

natural products, as there was some variability and omissions
in the reported data for plantazolicin A across the literature,
and full characterization of plantazolicin B had not previously
been reported. This led to a supporting information section
larger than some theses at 130 pages! The advice of Professor
Douglas Mitchell at the University of Illinois at Urbana-Cham-
paign (USA) on the purification of the natural products, as well
as the provision of an authentic sample of plantazolicin A to
enable comparison, was greatly appreciated.”

This project was originally proposed by Dr. Sabine Fenner
in her application for a German Academic Exchange service
(DAAD) fellowship and she was joined on the project by
Dr. Zoe Wilson. Professor Ley told SYNFORM that Sabine large-
ly focused on the synthesis of the common right-hand-side
molecule while Zoe focused on the synthesis of appropriate
left-hand fragments to allow the synthesis of both planta-
zolicin A and B. They then collaborated closely on the final
coupling and deprotection steps to give the natural products.
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Professor Ley revealed that some of the group’s key aims
were to gain access to both plantazolicin A and plantazolicin B
via a common convergent route, and additionally to make the
approach as applicable to the future synthesis of analogues
as possible: “The application of dicyclizations of two amino
acid residues simultaneously at two stages of the synthesis
allowed us to form concatenated rings in a single step, which
contributed to an overall longest linear step count of only 14
(plantazolicin B) or 15 (plantazolicin A) steps,” he commented.
In order to make the synthesis as cost-effective as possible,
commercially available protected amino acids were used as st-
arting materials, with all but one being of the natural L confi-
guration (the mechanism of cyclization using Deoxo-Fluor re-
quiring the use of allo-threonine in synthesizing the oxazoline
ring). Rather than using the more conventional Hantzsch-type
thiazole synthesis from thioamides, which often necessitates
the use of unpleasant sulfurating agents, the condensation of
cysteine esters with amino aldehydes followed by the oxida-
tion of the resulting thiazolidine to the thiazole using man-
ganese dioxide readily gave access to the desired thiazoles.
This method was especially beneficial for the synthesis of the
key arginine-derived thiazole residue which proved to be very
challenging.

“With the synthesis for these natural products successfully
established, we now have access to analogues and simplified
fragments which are unavailable through biological methods
such as codon reprogramming,” said Professor Ley, continu-
ing: “It is hoped that these can be used to help further esta-
blish the structure-activity relationship for plantazolicin A.”

Additionally, this paper has the distinction of being Profes-
sor Ley’s 800" publication. Dr. Zoe Wilson commented: “The
entire Ley group was looking forward to the champagne party
on the 20" of March.”

Professor Dieter Enders, a synthetic organic chemistry ex-
pert from Aachen University (Germany) and Editor for Reviews
of SYNTHESIS, commented: “With the total synthesis of
plantazolicin A and B, the Ley group has added yet another
masterpiece to their impressive list of numerous elegant
and very efficient syntheses of biologically active natural
products. The convergent route starting from commercially
available amino acids carried out by Dr. Zoe Wilson and Dr.
Sabine Fenner is most convincing and will certainly allow
access to analogues of these important compounds. Being
almost of the same age as Steve, [ know what it means to have
published 800 papers in the field of synthetic chemistry. This
is a paramount accomplishment and indeed deserves a lot of
champagne!”

Literature Coverage

Steven Ley is currently Professor of
Chemistry and Director of Research
at the University of Cambridge
(UK), where he is a Fellow of Trinity
College. He was BP 1702 Professor
of Chemistry for 21 years. Steve ob-
tained his PhD from Loughborough
University (UK) with Professor Harry
Heaney and afterwards carried out
postdoctoral research with Profes-
sor Leo Paquette (Ohio State Uni-
versity, USA), then Professor Derek
Barton (Imperial College, UK). He was appointed as a Lecturer
at Imperial College in 1975, promoted to Professor in 1983,
and then to Head of Department in 1989. In 1990 he was
elected to the Royal Society (London) and was President of
The Royal Society of Chemistry from 2000-2002. Steve’s
research interests are varied and span many disciplines in-
cluding new synthetic methodologies, the total synthesis of
natural products and the development of enabling techno-
logies for chemical synthesis especially in the area of flow
chemistry technologies. He has published nearly 800 papers
and has gained 50 major awards including the Tetrahedron
Prize for Creativity in Organic Chemistry (Elsevier); Heinrich
Wieland Prize (Boehringer Ingelheim, Germany); The Paracel-
sus Prize (Swiss Chemical Society); The Royal Medal (The Roy-
al Society, London) and, most recently, The Longstaff Prize
(The Royal Society of Chemistry).

Prof. S. V. Ley

Zoe Wilson grew up in the small
town of Warkworth, New Zealand.
She attended the University of
Auckland (New Zealand) where she
completed a Bachelor of Science
in Medicinal Chemistry, then a
BSc (Hons) in Medicinal Chemistry
(researching the synthesis of anti-
Helicobacter pylori compounds) and
a PhD in synthetic chemistry (work-
ing on the synthesis of the natural
product berkelic acid) with Profes-
sor Margaret Brimble. Upon completion of her PhD in 2010
she was awarded a Newton International Fellowship from the
Royal Society to join the research group of Professor Steven
V. Ley. Upon completion of the fellowship, she was then
employed as a Postdoctoral Research Associate to continue
working in the Ley group. Her interests lie in the areas of
>>

Dr. Z. Wilson
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natural product synthesis and how this leads to the develop-
ment of novel chemistry. Additionally, Zoe has been a College
Lecturer and Fellow at Murray Edwards College at the University
of Cambridge since October 2013.

Dr. Z. Wilson

Sabine Fenner was born in Homberg/
Efze (Germany). She studied chem-
istry at the Georg-August-University
of Gottingen (Germany) with an in-
ternship at Sanofi-Aventis, Frankfurt
am Main (Germany) in 2007. Under
the guidance of Professor Lutz
Ackermann she received her Diploma
in 2008 and her PhD in 2012 (with
distinction summa cum laude) for
investigations into transition-metal-
catalyzed C-H bond functionaliza-

Literature Coverage

tion. She then joined the group of Professor Steven V. Ley at
Cambridge University as a Postdoctoral Fellow of the German
Academic Exchange Service (DAAD), focusing on the total syn-
theses of the natural products plantazolicin A and B. In 2014
she assumed her current position in the Process Development
department of GlaxoSmithKline, Stevenage (UK).
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Zn(l1)-Catalyzed Intermolecular Hydrative Aldol Reactions
of 3-En-1-ynamides with Aldehydes and Water to Form Branched
Aldol Products Regio- and Stereoselectively

Angew. Chem. Int. Ed. 2015, 54, 3812-3816

The aldol reaction occupies a prominent position in organic
synthesis and remains one of the most used methodologies
for producing chiral compounds in non-racemic form. Metal
dienolates are versatile carbanions that can react with car-
bonyl electrophiles to afford linear or branched products.
The stereo- and regioselectivities of the aldol reaction have
been extensively examined for various metal salts including
Zn(11), Si(1V), Sn(IV), Li(I), B(III) or In(IIl) because their linear
and branched aldol products are useful building blocks for
accessing natural products. One major drawback in current
methods is the use of metal reagents in stoichiometric pro-
portions (>1.0 equiv, Scheme 1). The development of their ca-
talytic surrogates is highly desirable, but only an Ir-catalyzed
enantioselective synthesis of linear aldol products, by Krische
et al. (Angew. Chem. Int. Ed. 2011, 50, 3493), has been achieved.

Recently, the laboratory of Professor Rai-Shung Liu at the
National Tsing-Hua University (Taiwan) developed a Zn(II)-
catalyzed hydrative aldol reaction to generate stable O-bound
Zn(Il)-dienolates that can react with aldehydes to afford
branched aldol products stereoselectively. “Although metal-
catalyzed hydrations of alkynes are well known for many

transition metals,” said Professor Liu, “their resulting enolates
have not been elaborated for any C-C bond formation due
to rapid proto-demetalation reactions. In this work, 3-en-1-
ynamides replace unsaturated esters as reagents together
with water and Zn(OTf), (5 mol%) as other partners.” With
Zn(OTf), as catalyst and a 3-en-1-ynamide, Professor Liu’s
group observed the formation of a kinetically stable E-con-
figured Zn(Il)-dienolate that complexes with a HOTf mole-
cule to impede an undesired proto-demetalation reaction.
Professor Liu postulated: “This trapped ‘HOTf" can enhance
the Zn(II) acidity of this dienolate to enable an aldol reaction
in water via a chair-like transition state (Scheme 2), yielding
anti-configured aldol products stereoselectively. This hydra-
tive aldol reaction represents a successful model of ‘Lewis acid
activated by Brensted acid’.”

Scheme 3 outlines the reaction scope of this hydrative
aldol reaction with various substituted 3-en-1-ynamides and
aldehydes. These reactions provide anti-configured branched
aldol products as sole diastereomers in most instances
(dr>20:1), whereas a mixture of anti/syn diastereomers were
obtained for aliphatic aldehydes (2d/2d’). “Applicable alde-
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Scheme 2 O-bound Zn(ll)-dienolates from alkyne hydration
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Zn(OTH), (5 mol%)

+ ArCHO MeCN

H,0 (2.0 equiv)
25°C,120r30h

2d (64%)
2d' (21%)

Scheme 3 Branched aldol products with anti-selectivity

hydes include benzaldehyde, alkynyl-, alkenyl- and 3-phe-
nylpropyl aldehyde, whereas operable 3-en-1-ynamides can
comprise 1,1- and 1,2-disubstituted as well as 1,1,2- and
1,2,2-trisubstituted alkenyl moieties,” explained Professor Liu.
“X-ray diffraction studies have been performed to confirm the
syn configuration of several representative aldol products.”
The laboratory of Professor Liu has made successful at-
tempts to modulate the syn selectivity using 3-en-1-ynamides
bearing a large sulfonamide. “The alteration of stereoselec-
tivity is attributed to preferable formation of Z-configured
0O-bound dienolates in which a large sulfonamide is preferably
in a cis position relative to a small hydrogen,” explained Pro-
fessor Liu. Scheme 5 shows several examples for obtaining
enantiopure branched aldol products using 3-en-1-ynamides
bearing a cheap chiral sulfonamide (R = (S)-a-methylbenzyl,
EWG = Ms). Professor Liu said: “The reactions preferably af-
forded syn-aldol products as major products. Their syn geo-

metries and absolute configurations were confirmed by X-ray
diffraction of one representative product. Unfortunately, this
large sulfonamide decreases the reactivity of aldol reactions
so that only benzaldehyde and their reactive analogues are
applicable substrates.”

Professor Liu also commented: “The success of such hydra-
tive aldol reactions is attributed to the use of a sulfonamide
to trap a released HOTf, thus impeding competitive proto-
demetalations of Zn(II) dienolates. Importantly, E- and Z-con-
figured dienolates can be generated selectively by the sizes of
sulfonamides.” He concluded: “This work might inspire re-
search interest on catalytic alkyne hydrations, including the
following aspects: (1) new electrophilic reactions of O-bound
Zn dienolates, (2) asymmetric hydrative aldol reactions using
chiral Zn(I) catalysts and (3) the use of Zn(Il)-enolates as re-
action partners for Negishi coupling reactions.”

C\)Tf
S _OTf
V> _ph Zn(OTH), )\)Oi_” :
}-7: N —_— A+ H
\ 7
Ms H,0 N~Ms
R
R= J\S Z-form
}77 Ph

—=H Ms
OH

syn-form
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Scheme 4 The use of a bulky sulfonamide to alter stereoselectivity
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X = H, [(-)-3a, 70%; (+)-3a", 5%]
X = NO, [(-)-3b, 72%; (+)-3b", 8%

Ar = 4-NO,CgH,

[(-)-3¢, 64%; (+)-3c', 11%]

; R2 RS
R —Ph | o)
——N Zn(OTf), (5 mol%) L /L
re—{/ R e, R NS> Ph
3 H,O0 (2 equiv) H |
R ki MeCN, 28 °C A ~HR +
. 30h OH
ArCHO 3 (syn) 3" (anti)
Et
J 5 g1
H N Ph npr H N7 Ph
H Ms H Ms
Ar” "OH Ar” "oH

Ar = 4-NO,CgH,
[()-3d, 65%; (+)-3d", 12%]

Scheme 5 Enantiopure aldol products with syn-selectivity

Prof. R.-S. Liu

Dr. D. B. Huple

Rai-Shung Liu received his BS degree
in chemistry (1976) from National
Tsing-Hua University (Taiwan), and
his PhD in chemistry in 1981 from Co-
lumbia University (USA). He then car-
ried out postdoctoral work at Texas
A&M University (USA) from 1981 to
1982. In 1982, he started his acade-
mic career as an Associate Professor
at National Tsing-Hua University. In
1987, he was promoted to Full Profes-
sor and he is currently the Dean of the
College of Science.

Deepak B. Huple was born in Kunte-
gaon (India) in 1981. He received his
BSc (2003) and MSc from Swami Ra-
manand Teerth Marathwada Universi-
ty Nanded (India) in 2005. He worked
as a senior research chemist from
2006-2008 in reputed pharmaceu-
tical companies in India. In 2008, he
joined the research group of Professor
Liu and received his PhD in 2013. Cur-
rently, he is working as a postdoctoral
fellow in Professor Liu’s group.

Appaso M. Jadhav was born in Sangli,
MS (India) in 1982. He obtained his
BSc from Willingdon College, Sangli
(India) and MSc in 2006 from Univer-
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Organocatalysis Meets Visible Light Meets Carbon Monoxide

Angew. Chem. Int. Ed. 2015, 54, 2270-2274

“The formation of C-C bonds is at the very heart of organic
synthesis,” said Professor Axel Jacobi von Wangelin from the
Institute of Organic Chemistry, University of Regensburg (Ger-
many). “For example, the advent of transition-metal-catal-
yzed cross-coupling has probably changed the way we think
about C-C bond formation like no other method in the last
century. For good reason, this was acknowledged by the besto-
wal of the Nobel Prize in Chemistry 2010 to Heck, Suzuki, and
Negishi,” he continued. “An extension of such chemistry can
be used to form various carbonyl compounds by application
of a carbon monoxide atmosphere to similar reaction con-
ditions.” The CO molecule formally inserts between the two
cross-coupling reagents, thus allowing for a modular assem-
bly of ketones.! Professor Jacobi von Wangelin explained that
only very recently, photocatalysis in the presence of visible
light was introduced as a new reaction concept to C-C bond
formations which commonly would have been forged by Pd-
catalyzed Suzuki or Stille reactions. “Such visible-light-driven

reactions with metal-free organic dye catalysts (such as eosin Y)
use arenediazonium salts as good electrophiles and electron-
rich arenes as nucleophilic coupling partners although the
mechanism involves single-electron redox steps,”> he said.
Professor Jacobi von Wangelin’s group is embedded within the
Graduate School on Photocatalysis at the University of Regens-
burg and is running a highly successful research program on
cross-coupling reactions. Professor Jacobi van Wangelin said:
“Our situation surely helped to breed the idea of adopting a
photoredox mechanism for carbonylative coupling reactions.
However, our initial efforts toward a carbonylative aryl-aryl
coupling were not met with success. When we resorted to me-
thanol as a solvent, we were delighted to observe the forma-
tion of the methyl ester instead. Et voila!”

According to Professor Jacobi von Wangelin, there are
isolated literature reports of Pd-catalyzed carbonylations of
arenediazonium salts to esters® but the group rapidly realized
that their mechanism was very distinct and novel. In fact,
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neither metal nor ligand nor base was required. Cheap eosinY  DFT calculations, we firmly believed that a one-electron redox
served as organic sensitizer, and green LEDs were used for  cycle is operating that does not require any sacrificial redox
irradiation of the reactions. “The design of a pressure reactor  partners.” He acknowledged that the initial photocatalytic re-
that would accommodate gas/liquid mixtures up to 50 barand  duction of arenediazonium ion to the aryl radical was already
at the same time allow effective irradiation of the liquid phase  postulated in related transformations. “Subsequent reaction
was the major challenge,” said Professor Jacobi von Wangelin.  with CO appeared to be the key step, probably being also
“After extensive mechanistic studies and strong support by rate-limiting. However, the ester can only be formed if the
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resultant acyl radical can be oxidized to the acylium ion by the
eosin radical cation since methanol is not a competent radical
trap. Once this oxidation occurs, ionic reaction with the bulk
solvent gives the desired methyl benzoate,” said Professor
Jacobi von Wangelin. “The mechanistic beauty of this process
resides within the operation of the two usually incompatible
reduction and oxidation processes in the same system. The
selectivity of the reaction is dictated by the matching redox
potentials of the photocatalyst, the substrate, and the acyl
radical intermediate. As our colleagues Armido Studer and
Dennis P. Curran put it: the electron is the catalyst!™

According to Professor Jacobi von Wangelin, this new car-
bonylation mechanism distinguishes itself from the conventi-
onal Pd catalysis in that it formally cycles around one electron
driven by visible light rather than two electrons driven by the
Pd/Pd?* redox couple and stoichiometric base. “Furthermore,
the intermediacy of the highly electrophilic and rather unhin-
dered (planar) acylium ion engages in nucleophilic trappings
with n-, i- and t-alkanols,” he said. “With tert-butanol, effi-
cient synthesis of tert-butyl benzoates was achieved which is
not possible under Pd or Ni catalysis.”

Axel Jacobi von Wangelin (left) was born into the 1974 World
Cup euphoria in Berlin (Germany) and spent a joyful boyhood in
the backyards of Berlin-Friedrichshain. Axel abandoned capital
city pace when he took up chemistry studies at the University
of Erlangen (Germany). His Masters thesis and a subsequent
research stay with John A. Gladysz allowed him to work at the
University of Utah (USA) where he also advanced his moun-
taineering skills. Back in Germany, Axel joined Matthias Beller’s
group at the Leibniz-Institute of Catalysis in Rostock from where
he obtained a Ph.D. in 2002. After a short industrial stay at De-
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“We are aware - even more so after the more than half-
year period from initial submission to publication - that the
competition is keen in this research area but we hope to be
able to make further contributions to the development of
metal-free formal cross-coupling methodologies. Clearly, the
conversion of less activated electrophiles is desirable, as is
the application of optimized reactor types. The International
Year of Light 2015 will certainly produce more exciting photo-
chemistry and hopefully some transitions into manufacture,”
concluded Professor Jacobi von Wangelin.
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