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Young Career Focus: Dr. Jie Wu
(National University of Singapore, Singapore)
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. Jie Wu (National University
of Singapore, Singapore).

Biographical Sketch
Jie Wu was born in 1983 and raised
in Sichuan Province (P. R. of China).
He received his B.S. degree in chemistry from Beijing Normal University (P. R. of China) in 2006. He
then moved to Boston University
(USA) to obtain a Ph.D. under the
supervision of Prof. James S. Panek
in 2012, focusing on natural product synthesis. From 2010 to 2012,
during his Ph.D. studies, he also
Dr. J. Wu
worked at the Boston University
Center for Chemical Methodology & Library Development
(BU-CMLD), directed by Prof. John A. Porco. He then was appointed as SkolTech Postdoctoral Fellow with Prof. Timothy F.
Jamison and Prof. T. Alan Hatton at MIT (USA) from 2012 to
2014, where he worked on the development of continuousflow synthetic methods. After working as a senior scientist in
Snapdragon Chemistry Inc., he joined the department of chemistry at the National University of Singapore (Singapore) as
an assistant professor in 2015. His research interests explore
the broad areas of flow chemistry, photochemistry, and green
chemistry. In 2017, he was awarded the 4th Green & Sustain
able Manufacturing Award from GSK-Singapore, and the
Asian Core Program Lectureship Award from China. In 2018,
he received the Young Chemist Award from the Department
of Chemistry at the National University of Singapore, and
an Asian Core Program Lectureship Award from Taiwan and
Thailand. In 2019, he received the Thieme Chemistry Journals
Award.

INTERVIEW
SYNFORM What is the focus of your current research
activity?
Dr. Wu The overarching goal of my research group is to
apply advanced engineered micro-tubing reactors to serve as
better platforms to perform new chemical transformations
and sustainable manufacturing with relevance to contemporary problems. Our lab is focusing on exploring new fundamental reactions that can directly transform abundant and
inexpensive feedstocks (natural gases, unfunctionalized al
kanes and silanes) into value-added products in an atom- and
step-economic fashion, and to harvest visible light by chemical means and to use light as the energy source for chemical
transformations. We are also interested in end-to-end synthesis of APIs in an automated fashion.
Our approach is unique in the sense that we position ourselves at the interface of organic synthesis and chemical engineering. I was trained as a joint postdoc in the chemistry
and chemical engineering departments at MIT, and I obtained
my Ph.D. by conducting natural product total synthesis. My
research group aims to be multidisciplinary, and to tackle
problems from a different angle, not just from the traditional
organic synthesis one.
SYNFORM When did you get interested in synthesis?
Dr. Wu I got deeply interested in organic synthesis during
my Bachelor’s studies at Beijing Normal University. There
were frequent invited seminars from prominent professors in
chemistry. I was captivated by Prof. Lin Guoqiang’s seminar
talk on natural product synthesis. It left me with a deep impression of “Wow, we can build lego at the molecular level!” I
fell in love with organic synthesis in an instant as I felt excited
to be able to translate any molecule I draw on paper into reali
ty, once I became a master of it. After my undergraduate stu-
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dies, I chose to perform my Ph.D. research on natural product
synthesis at Boston University under Prof. James S. Panek’s
supervision, where I completed the total synthesis of (–)-virginiamycin M2. I enjoyed the experience in multistep synthesis, and believe synthetic chemistry is an art. Then I moved to
MIT for postdoctoral studies under Prof. Timothy Jamison and
Prof. Alan Hatton, where I started to learn continuous-flow
synthesis for the first time. I feel privileged to be involved in
some of the most advanced technology, which may be a future
trend in the pharmaceutical industry. With my experience in
total synthesis, I joined the team at MIT and focused on endto-end API synthesis. This was a tremendous experience for
me as I saw the potential of combining chemistry and chemical engineering, which can really change the way we conduct
chemistry in the future.
SYNFORM What do you think about the modern role and
prospects of organic synthesis?
Dr. Wu I believe that organic synthesis belongs to fundamental science, which builds the base for many related disciplines, such as chemical biology, materials science, polymer
science, medicinal chemistry, agricultural chemistry, and environmental science, and supports the development of our society. By studying reactivity and reaction mechanisms, organ
ic chemists can facilitate efficient bond formation and create
new valuable molecules. I believe one important continuing
goal in organic synthesis is to construct or cleave chemical
bonds more effectively in a controllable and sustainable way.
Photochemistry and electrochemistry have become emerging
technologies in the past decade to achieve mild and green
chemical synthesis. Another important aspect will be automation, which will effectively save time and labor-intensive
synthetic laboratory work. I expect that this will be a trend
for the pharmaceutical and chemical industries in the future.
In this context, continuous-flow synthesis will play a significant role in future development of synthetic chemistry, which
is naturally suitable for automation. Machine learning can be
another future direction for organic synthesis, where highthroughput technology will be important to gather enough
data to teach machines in order to build a reliable model for
prediction.
SYNFORM Your research group is active in the areas of
photocatalysis and flow technology. Could you tell us more
about your research and its aims?
Dr. Wu Due to my experience with continuous-flow
technology during my postdoc studies, I decided to build my
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research group focusing on flow synthesis from the start of
my independent academic career in 2015. Continuous-flow
synthesis provides a platform to bridge the gap between fundamental studies in organic synthesis and applied chemical
manufacturing. It appears to be particularly well poised to
contribute to the movement toward green and sustainable
processes. Flow technique has also been utilized to enable
challenging reactions that are difficult to conduct using conventional batch equipment. However, there is one big hurdle
in continuous-flow synthesis: it is not efficient for small-scale
reaction evaluation. A good chemist can screen more than 10
reactions under batch conditions per day for methodology development. However, the same chemist can probably conduct
only one flow reaction in terms of investigating the discrete
variables such as catalysts, substrates and solvents. This limits
the efficiency of using continuous-flow technology to devel
op new synthetic methodologies. In 2017, my group invented
a “stop-flow” micro-tubing (SFMT) reactor platform, which
combines elements from both continuous-flow and conventional batch reactors. It is a batch reactor, but substituting the
flasks with sealed micro-tubing. With this newly developed
technology, we aim to achieve reactions that were difficult or
even unachievable before.
Sunlight is an environmentally benign and endless source
of clean energy. The past decade has witnessed a rapid growth
in the field of visible-light photoredox catalysis. We think
that the photoreaction is a natural complement to microtubing reactors due to the Beer–Lambert Law. Moreover, our
SFMT reactor serves as an ideal platform to conduct gaseousreagent-involving transformations under light irradiation,
especially at high pressure. My group has developed several
new fundamental reactions that directly convert inexpensive
gaseous feedstocks in order to synthesize valuable chemicals
using visible light as the energy source, including the vinylation of fluorinated aryl bromides using acetylene, heterocycle
synthesis using CO2, difunctionalization of electron-deficient
alkenes using CO2, divergent synthesis using ethylene, and
using ethane as the ethylation reagent. Most of these reactions are not possible without the use of the SFMT reactor.
We also worked on C–H activation under photo-irradiation for
green synthesis. In particular, we are the first to disclose that
neutral eosin Y can be utlized as an effective direct hydrogenatom-transfer photocatalyst to activate a wide range of native
C–H bonds in a green and sustainable fashion. We also found
that HCl can be applied in SFMT reactors as a hydrogen-atomtransfer catalyst after it has been activated by a photoredox
catalyst. A wide range of alkanes, especially those with unactivated C–H bonds, can be activated using this protocol.
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Figure 1 The “stop-flow” micro-tubing (SFMT) reactor (left: reactors for parallel screening; right: reactor with gram-scale production)

SYNFORM What is your most important scientific
achievement to date and why?
Dr. Wu Our recent development of the “stop-flow” microtubing (SFMT) reactor platform is something I feel is special
(Chem. Sci. 2017, 8, 3623–3627). This SFMT platform addresses many limitations in both batch and flow reactors, and has
proved to be quite efficient and effective during screening for
gas/liquid and light-mediated reactions. It is also an easy-tohandle apparatus for high-pressure reactions. We have proven
in several of our projects that the SFMT works more effectively
with reactions involving gases, as the gas/liquid interfacial
contact is significantly improved in the micro-reactor, and the
high pressure can be maintained while sealing. Photoreactions
performed better in our studies, as the photon fluxing is more
efficient for microtubing reactors, and it also provides an easy
platform for utilizing gas reagents under photo-irradiation at
high temperature or high pressure. Owing to its ease of access
and operation, high efficiency, enhanced safety, and green
nature, the SFMT platform promises to become an important
method complementary to the current reaction apparatuses
utilized in organic laboratories.
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