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* “Synthesis..., perhaps in greater measure than activities in any other area of organic chemistry,
= provides a measure of the condition and power of science. For synthetic undertakings are seldom *
if ever undertaken by chance, nor will the most painstaking, or inspired, purely observational

activities suffice. Synthesis must always be carried out by plan.”

— Robert Burns Woodward
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Welcoming New Faculty

Assistant Professor Jeffrey M. Farrell (5 & BIEEEEY)

Part of the appeal of chemistry research is
adventure into the unknown. As I undertake my
new position as an assistant professor in the
Department of Chemistry of National Taiwan
University, I am excited by the adventure that
lies ahead not only in research, but also in
establishing an academic life over 12,000 km
from where I was raised.

The road to my new chemistry position at
NTU indeed began in my hometown of Halifax,
Nova Scotia, Canada, where 1 undertook
undergraduate studies. At the onset of my
undergraduate career, I was not resolved to
pursue any particular stream of study. Rather, I
enjoyed all the math and science classes I
attended. My eventual pursuit of chemistry
came as a lucky twist of fate. Saint Mary’s
studied, great

opportunities for undergraduates to work in

University, where I offers
academic research groups. Nearing the end of
my second year, [ was offered summer positions
by both a professor of mathematics and a

professor of chemistry. I arranged to meet each

of these professors in order of their offers, thus
beginning in the mathematics department.
However, when 1 arrived at the scheduled
meeting time, the mathematics professor was
not there! Consequently, I then met with my
future undergraduate supervisor in chemistry,
Prof. Robert D. Singer, and began my journey in
chemistry research. Sometimes I wonder where

fate would have led me had the meeting in the




RTIEFEF A B

mathematics department occurred!

My time in the laboratory of Prof. Singer was
both enjoyable and transformative. Here I
assisted in Prof. Singer’s research on ionic
liquids (although my contributions were modest
compared to the valuable experience I received
in return). I was also fortunate to spend a
semester in the laboratory of Prof. Peter J.
Scammells at Monash’s Victorian College of
Pharmacy in Melbourne, Australia. In addition
to learning chemistry in a new setting and
context, this marked the beginning of my
international academic trajectory.

After completing my undergraduate degree, |
was determined to continue chemistry and began
PhD studies in the laboratory of Prof. Douglas
W. Stephan at the University of Toronto. The
laboratory had recently disclosed the discovery
of “frustrated Lewis pair” (FLP) reactivity and

was a very exciting and stimulating environment.

The guidance of Prof. Stephan and the dynamic
atmosphere provided by my talented colleagues
left a lasting impact. Nevertheless, my first
project in this group did not exactly provide a
“running start.” [ chose to pursue the
development of asymmetric variants of the
group’s metal-free FLP hydrogenation catalysts.
Since many of the existing FLP catalysts
involved phosphine basic sites, it seemed that
one might easily apply existing research on
chiral phosphines for asymmetric FLP-catalyzed
hydrogenations. As is often the case, the reality
was not so simple. Amongst the complications,
we were quite fortunate to uncover one
particularly spectacular failure. One of the key
Lewis acids employed in FLP chemistry,
B(CFs)s,

hydride from the a-position of amines. Rather

rapidly and reversibly abstracts

than catalyzing asymmetric imine

B(C¢Fs); was

effective at racemizing enantiopure amines. It

hydrogenation, much more
was the opposite of our goal! Nevertheless, the
rapidity of this reversible hydride abstraction led
to a positive outcome: we found that this
reactivity of B(C¢Fs)3 could be used for unique
metal-free transfer hydrogenation catalysis in
the presence of a sacrificial amine. As the saying
goes: “When life gives you lemons, make
lemonade.”

Most of my PhD research, however, grew
from the finding that borenium ion-based FLPs
could be used to effect metal-free hydrogen
activation and catalytic hydrogenation. The
Lewis acidities of these boron species arise from
their cationic charge rather than -electron-
withdrawing fluorinated aryl groups. Since these
ions have comparatively facile and flexible
syntheses, a wide variety of borenium ion-based
FLPs could be accessed. This allowed a
broadening of the scope of FLP chemistry and
allowed fine-tuning of hydrogenation catalysts
for high activities. Exploration of these species
also led to an encounter with dehydrogenative
ring-closing borylation reactions that offered a
new strategy to construct planar polyaromatic
borenium ions.

For post-doctoral research I departed for a
new country and a new field of chemistry as an
Alexander von Humboldt fellow in the group of
Prof. Frank Wirthner at the Universitit
Wiirzburg in Germany. Prof. Wiirthner’s group
is renowned for work on functional dyes,
organic electronics and self-assembly. Although
it is always a challenge to enter a new field of
research, | found the expertise and dedication of

my supervisor and co-workers very inspiring.



Moreover, the friendliness of the group and the
beauty of Europe made my time here a pleasure.
Combining my experience with ring-closing
borylation reactions and the group’s expertise in
functional dyes, we established a new synthetic
route to boron-doped polycyclic aromatic
hydrocarbons (PAHs) through N-heterocyclic
C-H
borylation, and dehydrogenation. Boron-doped

carbene-borenium hydroboration,
PAHs are a promising class of molecules,
especially for n-type semiconductor applications,
but have been held back by difficult syntheses.
Accordingly, my colleagues and [ were
delighted to find a general synthesis that allowed
us to optimize three-coordinate B-doped PAHs
for use as effective small-molecule acceptor
materials in organic solar cells. In an extension
of this work, we found that a boron-doped PAH
made with our method could be used as a
precursor to a highly warped heptagon-
containing nanographene. Interestingly, this
flexible, negatively curved, all-sp>-carbon PAH
described a substructure of a previously

predicted, but yet-unsynthesized, 3D allotrope

PEgL~ ¥

of carbon. As an aside, my final year as a post-

doctoral researcher also marked my first trip to
Taiwan, which clearly left a lasting positive
impression.

I naturally sought to continue my research
career after my post-doctoral stay in Germany.
Like everything else in the world, however, my
efforts were slowed by the COVID-19 pandemic.
Despite the obstacles, I am delighted to now
pursue the golden opportunity offered by my
assistant professorship in the Department of
Chemistry of National Taiwan University. Here,
my research will take aim at new syntheses of n-
conjugated  structures

bearing  precise

heteroatom  substitutions and/or ring-size
variations for applications in catalysis and
organic electronics. It is with deepest gratitude
that I begin my independent research career at
this esteemed institution, and I am especially
thankful to my new colleagues who have already
helped me immeasurably. I look forward to
successful teaching and research at NTU which
I will undertake with enthusiasm and a

continued sense of adventure.
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® Human science fragments everything in order to understand it. AJERFEE By 7 R ML —1) ==
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® It wasn't the New World that mattered...Columbus died almost without seeing it; and not really

knowing what he had discovered. It's life that matters, nothing but life — the process of discovering,

the everlasting and perpetual process, not the discovery itself, at all. —f+Hr2 KR  HE)

= There are some moments in life, some feelings; one can only point to them and pass by. —& %%
K (BHBRZH)
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technician: he is also a child placed before natural phenomena which impress him like a fairy tale.
We should not allow it to be believed that all scientific progress can be reduced to mechanisms,
machines, gearings, even though such machinery has its own beauty.”

— Marie Curie
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