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Young Career Focus: Dr. Chao Wang
(The University of Tokyo, Japan)
Background and Purpose. SYNFORM regularly 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 Dr. Chao Wang (The University
of Tokyo, Japan).

Biographical Sketch
Chao Wang (王 超) was born in
Shaanxi Province (陝西省), P. R. of
China. He obtained his BS degree in
2002 from Peking University (北京
大学), P. R. of China. He continued
his doctoral research under the supervision of Professor Zhenfeng Xi
(席 振峰 教授) at the same university and obtained his PhD in 2007.
After that, he carried out postdoctoral research at Purdue University,
Dr. C. Wang
USA, with Professor Ei-ichi Negishi
(根岸 英一 教授). In 2009, he joined Professor Masanobu
Uchiyama’s lab (内山 真伸 教授) at RIKEN, Japan as a JSPS
postdoctoral fellow, and later as a RIKEN-SPDR fellow. He is
now an assistant professor at the Graduate School of Pharma
ceutical Sciences (Professor Uchiyama’s lab), the University
of Tokyo, Japan. In this current position, he has received the
Pharmaceutical Society of Japan Award for Young Scientists
(2018), the Chemist BCA Award 2019 (MSD Life Science
Foundation), and the Thieme Chemistry Journals Award
2020. His research involves synthetic organic chemistry, organometallic chemistry, and computational chemistry.

INTERVIEW
SYNFORM What is the focus of your current research
activity?
Dr. C. Wang One of our ongoing research projects is to
establish conceptually new and practically useful protocols
that enable cleavage of inert C–O/C–N bonds in a selective and
mild manner by means of transition-metal catalysis, photocatalysis, and/or other reaction patterns. We are also focus
ing on exploring novel and efficient reactions and reagents
for synthetic transformations of group 14 elements that are
of versatile applicability in organic synthesis and functional
materials, as well as medicinal chemistry.
SYNFORM When did you get interested in synthesis?
Dr. C. Wang In the second semester of my first year at
 eking University, we began to be taught organic chemistry.
P
The textbook we used was named Basic Organic Chemistry
(基礎有機化学), 2nd Edition, edited by a group of professors led
by Prof. Qi-Yi Xing (邢 其毅 教授: 1911–2002), a great Chinese
chemist and educator. This textbook deeply impressed many
generations of chemists in China, who give it a hearty nickname in Chinese: 邢大本 (Xing’s Great Book). It is not only a
friendly, accessible, and engaging primer to organic chemistry,
but also a comprehensive and in-depth account that provides
a panoramic view of organic chemistry. This book is fantastic
to me. It is fertile soil where my interest in organic chemistry
sprouted. It was also fortunate that I met several fantastic lecturers in the organic chemistry courses, Prof. Weiwei Pei and
Prof. Jiaxi Xu (my BS thesis advisor) who were in charge of the
organic chemistry course, Prof. Jianbo Wang who guided me
in the organic chemistry lab and physical organic chemistry
courses, Prof. Jian Pei who taught me in the course on stereochemistry, and Prof. Zhenfeng Xi (my PhD thesis supervisor
and my life-long mentor) who taught me organometallic
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c hemistry. With their guidance and encouragement, I became
fascinated with organic chemistry and decided to pursue my
career in it.
SYNFORM What do you think about the modern role and
prospects of organic synthesis?
Dr. C. Wang This is a big question. Just in view of my research areas, I think that synthetic chemistry has demons
trated great ability to create products of high value to provide
an impressive range of useful and necessary substances and
materials for human use. However, current chemical synthesis
is highly dependent on the utilization of non-renewable fossil fuels and noble metals. Fossil fuels contain highly reduced
molecules (with many C–H bonds), which must be oxidized
during most chemical processes, leading to large emissions of
CO2. In the future, we need to replace fossil-fuel-based traditional synthetic protocols with novel strategies based on biomass feedstocks, renewable resources and clean energy. We
also need to utilize non-precious elements more efficiently, to
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break the dependence on expensive, rare noble metals. I believe that future innovations of synthetic chemistry will make
great contributions to the transformation of our lifestyle to
one with reduced natural and social costs and for achieving a
sustainable society.
SYNFORM Could you tell us more about your group’s
areas of research and your aims?
Dr. C. Wang I joined Prof. Masanobu Uchiyama’s group
in 2009 after I finished my postdoctoral research with Prof.
Ei-ichi Negishi. From Prof. Uchiyama, I have learned a great
deal, including computational chemistry, elements chemistry
and physical chemistry. The integration of computations and
experiments provides an efficient approach for our research
that is focused on establishing breakthrough methodology for
molecular transformations, including: 1) efficient protocols
for inert bond cleavage enabling facile syntheses and/or latestage transformations of functional molecules/polymers; 2)
direct C–C bond formation method involving one electron as

Scheme 1
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the ‘smallest catalyst’; 3) mild, rapid, and quantitative procedures for introducing functional elements such as Si, Ge, or Sn;
and 4) clarification of complex reaction mechanisms as well
as biosynthetic routes by means of computational chemistry
(Scheme 1).
SYNFORM What is your most important scientific achieve
ment to date and why?
Dr. C. Wang In 2015, we described our computational study on the mechanism of Ni-catalysed inert C–O bond cleavage
reaction (Chem. Eur. J. 2015, 21, 13904–13908). As early as in
1979, Wenkert reported the first Ni-catalysed cross-coupling
through etheric Ar–OR bond cleavage. This was very ‘abnormal’, because the OR group ‘normally’ acted as an electrondonating ‘stand-by’ in most reactions of arenes. This breakthrough was overlooked for decades, but now substantial
experimental efforts have been made toward the development
of improved conditions since 2004. Even so, the mechanism of
this type of reaction remained unclear. By DFT calculations,
we successfully established a reasonable reaction pathway involving the anionic Ni(0)-ate complex. This study not only explained the experimental facts well, but also provided a new
type of reaction mechanism for cross-coupling, distinct from
the conventional catalytic cycle of oxidative addition, transmetalation, and reductive elimination.
In the same year, we also reported a facile, rapid and
quantitative protocol for the preparation of stannyl or germyl
lithiums that facilitated diverse transformations (J. Am. Chem.
Soc. 2015, 137, 10488–10491; Patent JP6452500; highlighted
in Synform 2016, A38–A39). Most synthetic methods for stannyl or germyl lithium species (E–Li, E = Sn or Ge) have suffered from poor yield, low atom-efficiency, less stability, and
generation of toxic by-products. By catalytic use of polycyclic
aromatic hydrocarbons (e.g. naphthalene, DBB) as simple and
efficient accelerators of electron transfer, we have, for the first
time, established a fast and quantitative preparative method
of E–Li since the discovery of such reagents in the 1950s.
This straightforward protocol can be achieved with 100% Snatom economy without formation of any (toxic) by-products,
and E–Li obtained by this method is highly stable and can be
stored for months at ambient temperature. Further, the E–Li
reagent prepared by our method shows excellent reactivity
in a variety of transformations with high tolerance of diverse
functional groups, indicating a great potential for efficient
preparation of Sn- or Ge-contained functional molecules.
More recently, we demonstrated a new method to gene
rate silyl radicals (R3Si•) through visible-light-induced decarboxylation reaction of silyl carboxylic acids (R3SiCOOH)
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(Angew. Chem. Int. Ed. 2020, 59, 10639–10644). R3SiCOOH can
be prepared in high yield by reaction of CO2 with the corresponding R3Si–Li or R3Si–Na reagents. It was first synthesized in
the 1950s, as a ‘heavy’ analogue of carboxylic acid. However,
despite the easy accessibility and high stability, the reactivity
and synthetic utility of R3SiCOOH have been largely ignored
until now. We found that irradiation of R3SiCOOH with blue
LEDs in the presence of a commercially available photocatal
yst could release silyl radicals, which can further react with
various alkenes to give the corresponding hydrosilylation products in good to high yields with broad functional group compatibility. Meanwhile, germyl radicals (R3Ge•) were similarly
obtained from germyl carboxylic acids (R3GeCOOH).
While I believe that my most important achievements lie
ahead of me, I am indeed delighted with the progress that we
have made in these fields, overlooked so long.
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