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M1 Eunice Phua

Department of Chemistry

MERIT Overseas Training (Yale and Columbia University)
After a 13-hour flight coupled with a 14-hour time difference, we finally arrived in America, excited but
lethargic. The actual program started on 25" February with our visit to Yale University with the day’s

activities kindly planned by the Yale’s Office of International Affairs.

We visited two Physics laboratories, two Chemistry laboratories and a Geology
laboratory headed by an UTokyo alumnus, Professor Shun-ichio Karato. At Jack
Harris’ Physics lab, he explained to us how he fabricated micro cantilevers on
Silicon chips as probes of closed mesoscopic systems, allowing the possibility
to study such isolated systems. The other Physics laboratory we visited was

Steve Lamoreaux lab, where we learnt about the study of Casimir effect, and

Professor Jack Harris|

how the thermal Casimir force between two gold plates could be proved

experimentally.

For the Chemistry laboratories, we went to Patrick Vaccaro laboratory, where we saw the power of very
strong lasers. | was most interested in the Cavity Ring-Down Polarimetry (CRDP), a technique they
developed to investigate the inherent optical activity of a chiral molecule in the gas phase. We also visited
Mark Johnson laboratory, where they have established a method of extracting, isolating and rapidly

freezing chemical species from their native solution environment to determine their reaction mechanisms.

After the laboratory trips, we went on a campus
tour of Yale, where we had a peek of the
student life, culture and history of Yale and its
surrounding area. Among the  oldest
universities in America, Yale houses the work

i -:‘ T T S of some of the world's greatest architects, with
Yale U'niversit_ryf‘L : ~

intricate details down to small “Y’s hidden in

the window panes, which we probably would not have noticed if not for our guide.
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Our first day was then concluded with a dinner with Japanese graduate students in Yale. Through sharing
their experiences, we were able to further understand the research environment and culture of Yale and
America. Despite the fact that many of us were jet lagged and tired after a long day of activities, we
definitely gained much through the interaction with the students, who patiently answered our many

guestions.

The next day was the commencement of our own appointments with different professors. | set up an
appointment with Professor Robert Crabtree. For students interested in Inorganic Chemistry, Bob (as he
is fondly called by his students) is definitely a professor many would wish to meet since most of us have
used his textbook “The Organometallic Chemistry of the Transition Metals” during our undergraduate
years. This is a very comprehensive textbook which serves as an introduction for organometallics, which

is well used since its first edition in 1994 and is now on to its sixth edition.

. s
230

A

Our appointment started with Bob outlining his current research  ¢i.be S 0
e'g'; ¢
> e

topics, one which involves research with the ultimate goal of o

[

Q a

| §
T

then gave him a simple introduction of my current research | appcintment with au
Prof. Robert Crabtree

oxidising water using visible light. This is achieved by using o s
- l/
Iridium complexes as catalysts and the reaction of water oxidation T diasapls =
ety
is driven much faster. After some understanding of his research, | %? i #_'(‘i‘:‘-/ %M {

project in exchange. Although our research is not immediately il e
T 1—@2 i oxidize 3¢ T

related, he was very kind and gave me quite many interesting " /',f'\ R E%L
¥ -'%“ 3 . - - OL"V Ty

ideas and advice, especially with regards to the synthesis of my

ligand.

G
R
Iv

Bob then introduced us to two of his students, Jesus and Shashi, who brought us on a tour around the
laboratory rooms and the facilities available to them. It was amazing to know that they had their own
glassblowing laboratory in Yale, meaning that they could have creative glassware customised for their
needs. This is exceptionally useful for experiments dealing with air-sensitive compounds. Furthermore,
undergraduates could also choose to learn about the art of glassblowing, which I think would be useful for

chemistry students constantly using glassware.

For the third day, | visited Columbia University in New York, where | attended a colloquium conducted

by Professor Daniel J. Mindiola from the University of Pennsylvania. Presently the Associate Editor for
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Dalton Transactions (the Americas), Prof Mindiola’s research work involves the design and assembly of
reactive early metal complexes and their role in unusual transformations such as C-H activation and C-N

bond cleavage reactions.

The title of his talk was “Titanium Alkylidynes: C-H Bond

Seminar at
Columbia
Universit

Activation and Beyond”. The activation of C-H bonds forms the
basis of catalytically converting hydrocarbons from inexpensive
sources to important commaodity products. His group discovered
that transient titanium alkylidynes, when generated by an
a-hydrogen abstraction reaction, can activate intermolecular sp?

and sp® C-H bonds of arenes and hydrocarbons under mild

conditions.

The seminar concluded my trip to Yale and Columbia University. On a lighter note, our trip also happened
to coincide with the passage of the polar vortex in North America, which sent the temperatures
plummeting into the negative regions. Imagine our bewilderment when we saw the local students walking

around in shorts as though it was summer, when we felt that it was freezing in New Haven.

Although the trip was rather short, the knowledge that we have gained with regards to our own research
and the understanding of other new topics is definitely worth the time and one full week’s of jet lag. |
really hope to go back to America or other countries in the future to visit more professors and their

laboratories.
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