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The catalytic enantioselective cyanosilylation ...

... of ketones with highly reactive lithium dicyanotrimethylsilicate involves two lithium
centers and is represented by Mr. Fukusuke holding two Engi-kumades (bamboo rakes).
In their Communication on page 4021 ff., K. Ishihara and co-workers report on an acid—
base cooperative catalytic system, an (R)-BINOL-derived lithium phosphoryl phenox-

ide aqua complex, which activates both the ketone and lithium dicyanotrimethylsilicate. Wl L EY' VC H
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Cover Picture

The catalytic enantioselective cyanosilylation system between ketones and highly reactive lithium(l)
dicyanotrimethylsilicate(IV) on two lithium(l) ion centers in the active species is represented by ‘Mr.
Fukusuke’ with two ‘Engi-kumades (bamboo rakes)’ in the cover picture. In their Communication on
page XXXX, K. Ishihara et al. report on an acid—base cooperative catalytic system by chiral
(R)-BINOL-derived lithium(I) phosphoryl phenoxide aqua complex which dually activate ketones and
lithium(1) dicyanotrimethylsilicate(lV).
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Breakthrough Improves Method for Synthesizing Cyanohydrins as
Pharmaceutical Precursors

A research group led by Dr. Kazuaki Ishihara, a professor at Nagoya University, has
established a new method of chemically modifying ketones in a way that ensures
that optically active cyanohydrins are obtained, enabling efficient production of
pharmaceutical precursors at a high yield and with good selectivity.

Nagoya, Japan — In the
production of
pharmaceuticals, it is
extremely important to
produce molecules that have
the right kind of symmetry.
Even products that have the
same composition, but are
mirror images of each other,
can have different effects in
the body. Considerable
interest has been generated
by a recent advance made
by scientists at Nagoya
University, which was
reported online in the journal
Angewandte Chemie.
Specifically, these researchers managed to modify molecules called ketones by adding
new chemical groups in a way that produces more of a single mirror image of the same
type of molecule.

A cyano group is added to a ketone using a chiral
lithium(l) catalyst system to achieve control over the
symmetry of the resulting pharmaceutical cyanohydrins.
Copyright : Nagoya University

This study extends previous work on modifying ketones to produce cyanohydrins, which
are useful molecules because they are precursors of carboxylic acids and some amino
acids, which are the building blocks of life. The similarity of cyanohydrins and their
derivatives to amino acids means that they have important pharmaceutical properties.
However, in previous studies, the modification of ketones to produce cyanohydrins was
inefficient, time-consuming, could only produce a small amount of desired product, and
was only available for a narrow range of compounds.

These obstacles have now been overcome by an innovative new reaction. “Using a new
catalyst, chiral lithium(l) phosphoryl phenoxide, we have been able to add a cyano group
with excellent enantioselectivity on ketones using lithium dicyanotrimethylsilicate(1V),”
says Dr. Manabu Hatano, an associate professor and the first author. “This reaction had a
high yield despite only a weak Lewis acid catalyst being used.”

Previous studies in which efforts were made to produce optically active cyanohydrins
encountered difficulties when using ketones rather than aldehydes as the molecules to be
cyanosilylated because they are less reactive. This was overcome by the new approach,
which was demonstrated by synthesizing a key intermediate for the production of (+)-13-
hydroxyisocyclocelabenzine, a pharmaceutical that has antibacterial and antitumor
effects.

“Another advantage of our new method is that the reaction time is much shorter, lasting
only 2 to 9 hours rather than 1 to 2 days,” according to Katsuya Yamakawa, another
member of the research team. “This would be helpful in the pharmaceutical industry when
attempting to produce the desired products on a large scale for medical use.”

After the demonstration of this new catalytic system in a large-scale reaction, it is hoped
that it can be applied widely for more effective cyanosilylation, enabling cheaper and more
accurate production of pharmaceutical products.

The article “Enantioselective Cyanosilylation of Ketones with Lithium(l)
Dicyanotrimethylsilicate(IV) Catalyzed by a Chiral Lithium(l) Phosphoryl Phenoxide” was
published online in Angewandte Chemie, at doi: 10.1002/anie.201510682

Journal information

Angewandte Chemie, at doi: 10.1002/anie.201510682
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Breakthrough improves method for
synthesizing cyanohydrins as pharmaceutical
precursors

NAGOYA UNIVERSITY

IMAGE: A CYANO GROUP IS ADDED TO A KETONE USING A CHIRAL LITHIUM(l) CATALYST SYSTEM TO ACHIEVE CONTROL OVER
THE SYMMETRY OF THE RESULTING PHARMACEUTICAL CYANOHYDRINS. view more >

CREDIT: NAGOYA UNIVERSITY

Nagoya, Japan - In the production of pharmaceuticals, it is extremely important to produce molecules that
have the right kind of symmetry. Even products that have the same composition, but are mirror images of
each other, can have different effects in the body. Considerable interest has been generated by a recent
advance made by scientists at Nagoya University, which was reported online in the journal Angewandte Chemie.
Specifically, these researchers managed to modify molecules called ketones by adding new chemical groups in
a way that produces more of a single mirror image of the same type of molecule.

This study extends previous work on modifying ketones to produce cyanohydrins, which are useful molecules
because they are precursors of carboxylic acids and some amino acids, which are the building blocks of life.
The similarity of cyanohydrins and their derivatives to amino acids means that they have important
pharmaceutical properties. However, in previous studies, the modification of ketones to produce
cyanohydrins was inefficient, time-consuming, could only produce a small amount of desired product, and was
only available for a narrow range of compounds.

These obstacles have now been overcome by an innovative new reaction. "Using a new catalyst, chiral
lithium(l) phosphoryl phenoxide, we have been able to add a cyano group with excellent enantioselectivity on
ketones using lithium dicyanotrimethylsilicate(lV)," says Dr. Manabu Hatano, an associate professor and the

1/2 2016/03/02 14:21



Breakthrough improves method for synthesizing cy... http://www.eurekalert.org/pub_releases/2016-02/nu...

first author. "This reaction had a high yield despite only a weak Lewis acid catalyst being used."

Previous studies in which efforts were made to produce optically active cyanohydrins encountered difficulties
when using ketones rather than aldehydes as the molecules to be cyanosilylated because they are less
reactive. This was overcome by the new approach, which was demonstrated by synthesizing a key
intermediate for the production of (+)-13-hydroxyisocyclocelabenzine, a pharmaceutical that has antibacterial
and antitumor effects.

"Another advantage of our new method is that the reaction time is much shorter, lasting only 2 to 9 hours
rather than 1 to 2 days," according to Katsuya Yamakawa, another member of the research team. "This would
be helpful in the pharmaceutical industry when attempting to produce the desired products on a large scale
for medical use."

After the demonstration of this new catalytic system in a large-scale reaction, it is hoped that it can be applied
widely for more effective cyanosilylation, enabling cheaper and more accurate production of pharmaceutical
products.

#HH##

The article "Enantioselective Cyanosilylation of Ketones with Lithium(l) Dicyanotrimethylsilicate(IV) Catalyzed
by a Chiral Lithium(l) Phosphoryl Phenoxide" was published online in Angewandte Chemie, at doi:
10.1002/anie.201510682

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to
EurekAlert! by contributing institutions or for the use of any information through the EurekAlert system.

Media Contact

Koomi Sung
press@aip.nagoya-u.ac.jp

http://www.nagoya-u.ac.jp/en/ @
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