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One notable result is the [3 + 2] cyclization reaction of vinylaziridine and
alkene realized for the first time by using bulky organic sulfur radical, and this work is
published in a top chemistry journal, Angwandte Chemie International Edition. As for asymmetric
synthesis catalyzed by thiyl radical, we succeeded in developing a new chiral scaffold that can
perform cyclization reaction of vinylcyclopropane and alkene. Furthermore, in the carbon-carbon bond
formation reaction accompanied by hydrogen atom transfer, we succeeded in developing the first

catalytic reaction by thiyl radical.



7z
/\CNTS
: Me

88% yield
72:28 dr

uv

S>(2
Ph3Si SiPhy
CF3
R (6 mol%)
+ "
SOANTs R ANR —

(1.2 eq) benzene, rt, 2-12 h

= =
/\CNTS /\DNTS
o O
Br

82% yield 81% yield
68:32dr 80:20 dr

=
/pNTs
R

R R
= =
/\QNTS /\DNTS

O e
81%yield 75% viel

71:29 dr o yeld
[3+2]

100%

=
NTs

75% yield
10 mol% (ArS),
5 eq. alkene



ee
Rl Rl

Meozc><:/i\/R\2 (4-MeOCgH,S), (10-15 mol%)  MeO,C >OAR2
MeO,C N"ipr, CH,Cly, hv, t, 2-4 h MeO,C , ,-CHO

MeO,C COzEt Me02c><:|/\CN MeOzC><j/\
MeO,C
MeO,C MeO,C ., CHO  MeO,C 2 COZEt
79% Yleld 74% yield 70% yield MeO,C
71:29 dr 87:13 dr 53:47 dr 70% yleId
68:32 dr*
*major : minor isomers
R? R?
MRZ (4-MeOCgH,S), (10-15 mol%) i:'ﬁRz
X X
NN SNipr,  CHoClp hv, it 2-4h ., ~CHO
Ph
Ph / Ph COzMe COzEt CO,Et
o] O TsN
-, .CHO ~,, CHO -, C “, ~,, .CHO
74% yield 70% vyield 60% vyield 50% yield 69% vyield
63:37 dr 42:58 dr* 80:20 dr 53:47 dr* 48:52 dr*
*major : minor isomers
60
2

1) YuKawamata, Takuya Hashimoto, and Keiji Maruoka

A Chiral Electrophilic Selenium Catalyst for Highly Enantioselective Oxidative Cyclization
J. Am. Chem. Soc. 2016, 138, 5206-5209.

10.1021/jacs.6b01462

2) TakuyaHashimoto, Kohei Takino, Kazuki Hato, Keiji Maruoka

A Bulky Thiyl-Radical Catalyst for the [3+2] Cyclization of N-Tosyl Vinylaziridines and Alkenes
Angew. Chem. Int. Ed. 2016, 8081-8085.

10.1002/anie.201602723.

7
1) TakuyaHashimoto
Pursuit of New Catalyst Designs
KEIO International Symposium on Innovative Molecular Transformations
2019



2)

3)

4)

5)

6)

7)

o

H30 4
2018

2017

2017

Pursuit of New Catalyst Designs
ACT-C -
2016

Yu Kawamata, Takuya Hashimoto, Keiji Maruoka
A Chiral Electrophilic Selenium Catalyst for Highly Enantioselective Oxidative
Cyclization

96
2016

Takuya Hashimoto

Exploration of Untapped Functionalitiesin Organocatalysis

Organic chemistry symposium Royal Society of Chemistry Roadshow
2015




@



