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F 3K | Barsukova,T.; Sato,T.; Takumi, H.; Niwayama, S. Selective Monohydrolysis of
Symmetric Dialkyl Oxalates. 101 B ARNILEFEEFEE 2021F3819H

ABE | Niwayama, S. Highly Efficient and Practical Selective Monohydrolysis of
FFK | Symmetric Diesters. 3 World Congress on Chemical Engineering & Catalysis
(keynote speaker, 20205E7H27H)




Niwayama, S. Development of New Selective Monohydrolysis Reactions of
Symmetric Diesters. Webinar on Chemistry and Bioinovation (JB{¥:&;E. 202045
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Niwayama, S. Highly Efficient Selective Monohydrolysis of Symmetric Diesters
and the Application. Webinar on Chemistry (JB{¥:5;&. 20214£3831H)




Attachment to be posted on HP

International Urgent Collaborative Projects
Regarding the Coronavirus Disease (COVID-19) within the J-RAPID Program

1. Title of the Project:” Development of the key reaction and the mechanistic studies
toward discovery of new anti—COVID 19 drugs “

2. Research/Investigation Period : 2020.7 ~ 2021.3

3. Main Investigators :

Japanese Team (up to 6 people including Principal Investigator)

Name Title Affiliation Project role
Principal Satomi Niway | Professor | Muroran Institut | Director
Investigator ama e of Technology
Collaborator Tatiana Bars | Postdocto | Muroran Institut | Research on
ukova ral fello | e of Technology some reactio
W ns
Collaborator Kento Osada Graduate | Muroran Institut | Research on
student e of Technology some calcula
tions
Collaborator Taiga Takaya | Graduate Muroran Institut | Research on
ma student e of Technology some reactio
ns
Collaborator Haruki Takum | Graduate | Muroran Institut | Research on
i student e of Technology some reactio
ns
Collaborator
Total Number of participating researchers in the project: 5

Counterpart Team (up to 6 people including Principal Investigator)

Name Title Affiliation Project role
Principal Kendall N. H | Professor | University of Ca | Director
Investigator ouk lifornia, Los An
geles
Collaborator Guochao Xu Visiting | University of Ca | Calculations
Professor | lifornia, Los An
geles/Jiangnan U
niversity, China
Collaborator
Collaborator
Collaborator
Collaborator

Total Number of participating researchers in the project:2




4. Objectives and Challenges

It is anticipated to be effective to synthesize libraries of various
derivatives of nucleotides or nucleosides as well as other compounds having different
structures for screening of their anti—COVID activities. Therefore, in this research
we aimed to develop and study mechanisms of the key reactions that enable efficient
production of drug candidates under environmentally benign and practical conditions
in collaboration with researchers in the US.

5. Results of the research/survey activities
5-1. Results of joint research. Expected future development, ripple effect on

society

Symmetric compounds are generally obtained on a large scale at low cost, but
distinguishing the identical functional groups existing in the symmetric compounds
under practical conditions is very difficult. Water is the most environmentally
benign solvent, but successful organic reactions with high selectivities are limited
due to the general hydrophobicity of organic compounds. In this research, as
desymmetrization reactions in aqueous media, we conducted mechanistic studies of
enzymatic desymmetrization reactions of symmetric diesters and non—enzymatic
desymmetrization reactions of symmetric diesters. During the mechanistic studies
we obtained seed data about new environmentally—benign practical reactions, and
based on them, we were able to carry out difficult desymmetrization reactions with
higher selectivities. These desymmetrization reactions in aqueous can be novel and
useful reactions for the development of new pharmaceuticals. As part of the
mechanisms of these reactions have become available through this research, the yields
and selectivities can be maximized in order to be the practical tool.

5-2. Added Value from International collaborative work

The collaborator in the US had already reported significant results in the
area of enzymatic reactions. The idea of utilizing recombinant enzyme for
elucidation of the mechanism came from the US collaborator, as the necessary x—ray
crystallography data are not available for the commercially available pig liver
esterase that we wanted to study in this research. There is no comparable theoretical
organic chemist in Japan and therefore the international collaboration was directly
useful for productive outcome of the enzymatic desymetrization of symmetric
compounds.

Unexpected outcomes were also obtained from another desymmetrization
reactions in this research, but the US collaborator had already experienced similar
results in another theoretical studies, and therefore we were able to make meaningful
interpretation.



6. Organized workshops/seminars, presentations, papers and other deliverables

» Organized workshop/seminar: Title, date
* Presentation: Presenters, title, conference

- Papers : Authors, title, journals., vol, page, publish year
+ Other deliverables:
» Media
paper | Niwayama, S. Non—enzymatic Desymmetrization Reactions in Aqueous Media,
Symmetry, 13, 720, 2021(doi:10.3390/sym13040720) (invited contribution)
presen | Barsukova,T.; Sato,T.; Takumi, H.; Niwayama, S. Selective Monohydrolysis of
tation | Symmetric Dialkyl Oxalates. 101** Chemical Society of Japan Annual Meeting,
3/19/2021
presen | Niwayama, S. Highly Efficient and Practical Selective Monohydrolysis of
tation | Symmetric Diesters. 3 World Congress on Chemical Engineering & Catalysis
(keynote speaker, 7/27/2020)
presen | Niwayama, S. Development of New Selective Monohydrolysis Reactions of
tation | Symmetric Diesters. Webinar on Chemistry and Bioinovation (invited talk.
10/26/2020)
presen | Niwayama, S. Highly Efficient Selective Monohydrolysis of Symmetric Diesters
tation | and the Application. Webinar on Chemistry (invited talk. 3/31/2021)




