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The role of organic synthesis to the mankind is of paramount
importance since the early nineteen century [1]. In 1828, Frie-
drich Woéhler discovered the synthesis of urea from ammonium
cyanate, marking the starting point of modern organic synthesis.
Wéhler concluded to his mentor Jéns Jacob Berzelius, "I cannot,
so to say, hold my chemical water and must tell you that I can
make urea without thereby needing to have kidneys, or anyhow,
an animal, be it human or dog". Since then, organic synthesis has
become an indispensable tool in industries such as petrochemi-
cals, pharmaceutical, flavors, fragrances, agrochemical, and oth-
ers. This is evident by the number of Nobel prizes awarded to
organic chemists. The Nobel Prize in Chemistry 2001 was award-
ed to William S. Knowles, Ryoji Noyori, and K. Barry Sharpless
for their work in asymmetric synthesis. This was followed by the
award of the Nobel Prize in Chemistry 2005 to Yves Chauvin,
Robert H. Grubbs and Richard R. Schrock "for the development
of the metathesis method in organic synthesis". And just recently,
Richard F. Heck, Fi-ichi Negishi and Akira Suzuki won the Nobel
Prize in Chemistry 2010 for “palladium-catalyzed cross couplings
in organic synthesis”.

As we progress into the 21st century, the field of organic syn-
thesis experiences exponential growth [2]. This phenomenon is
fuelled by two exceptional fields in the last 15 years, which are
namely asymmetric organocatalysis [3] and transition metal cat-
alyzed C—H bond activation [4-5]. The concept of asymmetric
organocatalysis is not entirely new. It can be dated back to the
1950s when Pracejus reported the enantioselective ester synthe-
sis from ketenes using natural cinchona alkaloids [6]. Over the
next few decades, this area was heavily overlooked. However in
2000, two seminal reports by List, Barbas et al.|7] and Macmillan
et al. [8] sparked off the “gold rush” in the last decade. On the
other hand, insertion of transition metals into carbon—hydrogen
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bond has been well-documented [9]. Such methods can expedite
the synthesis of architecturally complex molecules. Spurred by
high demands from the pharmaceutical, agrochemical, and other
relevant industries, the synthetic application value of C-H bond
activation is finally realized in recent years.

As we continue to witness the high intensity research activities in
these two areas, what can we expect in the future? The general
trend is towards the theme of green chemistry. Among the sev-
eral promising ones are: (a) fluorine chemistry; (b) radical chem-
istry; (c) fixation of carbon dioxide. Among the pharmaceuticals,
20% of them contain fluorine atom. Fluorinated compounds are
found to increase the probability of hitting a drug compound sig-
nificantly. Moreover, fluorine chemistry is not as well studied as
compared to other subfields.

Therefore fluorine chemistry is expected to expand rapidly over
the next ten years.

Another upcoming hot topic will be the radical chemistry. Since
early 20th century, radicals are already discovered. They are ex-
tremely powerful species but they come with associated problems
too. Firstly, they are difficult to generate in a mild way. Secondly,
these reactive radicals are hard to control in terms of selectivity.
In recent years, several groups have made advances in this area
[10-11] and many more are on the way. The wild radical species
will be tamed in time to come. Last but not least, the pressing
issue of greenhouse gases is of global concern. If more carbon
dioxide can be utilized for organic synthesis, it will reduce the
carbon footprint of humans on earth [12]. The only problem with
carbon dioxide is its intrinsic high stability. The current challenge
is to reduce the exorbitant level of energy that is require to acti-
vate carbon dioxide for organic synthesis.

In conclusions, the three potential areas in organic synthesis of
wide interest and importance have been highlighted. Through
these technology innovations, they will have great beneficial im-
pact on mankind. Organic chemists are one of the most creative
people and new areas will also start to emerge down the road. We
can never predict exactly what kind of new developments will
take place in future. However we can be sure that the future of
organic synthesis will remain as bright as it is of current and past.
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