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Enantioselective Semireduction of Allenes
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Despite the numerous catalysts and reagents available for the ;

reduction of a wide range of diverse functional groups, the complete reduction JR\/M racemic
selective reduction of allenes to terminal alkenes remains e R ®  alkane
an unsolved challenge in organic synthesis. In fact, the few racemic

existing methods favor the formation of internal olefins. The L ) semireduction R R
group of Professor Vy M. Dong at the University of California, |g2 "N | stereoselective - J\w Me - J\/
Irvine (USA) envisioned that a rhodium-hydride catalyst with : ) ,

a hydride nucleophile could give rise to an asymmetric allene more temal o terTma/
semireduction, which could then lead to products bearing substituted  }  Rh-H R Th L
benzylic stereocenters that are common in medicinal chem- szv

istry. “It is known that Rh hydrides can insert into allenes to
generate Rh-allyl intermediates,” explained Professor Dong.
She continued: “These species react with various nucleophiles
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Scheme 2 Selected substrate scope
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to give branched products. In our semi-reduction, the nucleo-
phile is a hydride. Nucleophilic hydride sources have been
used in allylic substitutions with allylic electrophiles. Based
on literature precedents demonstrating the feasibility of both
steps, we were encouraged that our idea would also be feas-
ible.”

The co-author of this Nature Communications paper, PhD
student Zhiwei Chen, said: “We examined various hydride
sources but found that a Hantzsch ester, synthetic analogue
of NADH, afforded the highest regioselectivity. Other hydride
sources, such as formic acid and silanes, are typically used in
allylic substitutions.”

Professor Dong took up the story again: “Next, we found
that a designer Josiphos ligand gave the products with excel-
lent regioselectivities and high enantioselectivities without
any isomerization of the allenes to the corresponding dienes.
Lastly, our allene semi-reduction occurs chemoselectively in
the presence of other functional groups, which could under-
go reduction under typical hydrogenation conditions. Allenes
bearing aryl halides, alkenes, alkynes, nitriles, and esters were
selectively semi-reduced to the terminal alkenes.”

Professor Dong concluded: “Although this work represents
a major advance in allene semi-reduction, the scope is cur-
rently limited to alkyl-aryl-disubstituted allenes. Future work
will focus on expanding this method to include other allenes.”
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Zhiwei Chen was born in Fujian
province (P. R. of China) and grew
up in Flushing, NY (USA). He ob-
tained his bachelor’s degree in
chemistry from Queens College of
CUNY (USA) in 2014 where he did
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new Rh-catalyzed reactions.

Z. Chen

Vy Dong was born in Big Spring,
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an NIH postdoctoral fellow, Vy pursued training in organo-
metallic and supramolecular chemistry with Robert Bergman
and Kenneth Raymond at Berkeley. She began her indepen-
dent academic career at the University of Toronto (Canada),
where she was promoted with tenure and named the Adrian
Brook Professor. After six years in Canada, Vy returned to the
USA to assume a professorship at her alma mater, UC Irvine.
Professor Dong’s research team is interested in new reaction
methods, enantioselective catalysis, and natural product syn-
thesis.

V. M. Dong

© Georg Thieme Verlag Stuttgart « New York — Synform 201802, A26-A27 « Published online: January 18, 2017 « DOI: 10.1055/s-0036-1591450



