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Innovative molecular transformation of alkylnitrile utilizing hybrid catalysis

Saito, Akira
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Expected catalysis involving photoredox and pincer Ni complex found to be
difficult. However, on the way of the investigation, the asymmetric C-C bond formation of
haloacetonitriles with electrophiles was found. The construction of consecutive chiral carbon
centers involving halogen atom was investigated, resulting in a successful development of the method

of obtaining alpha-chloro/fluoro-beta-aminonitrile in a almost single stereoisomer.
Chloro-containing product could be transformed to various chiral burlding block such as aziridine,
and fluoro-containing product itself will be important derivative for drug discovery.



Bronsted

hybrid catalyst system

N N-N photo
>—Ni—( N+ redox
>'( N catalyst

visible light |

e

5 mol% Ni catalyst A
5 mol% Barton’s base
BHT (1 eq)

CH3CH,CN (300 pL)
THF (700 pL)
1, 24 h

44% ee

NC

a -
R4
R2x 2~ CN
R2
RS R! )
R3
o
up to 44% ee

O\)\ Ph |‘| ph\“'K/o

-
Z;)Z\
/)

Ni catalyst A



o) Ni catalyst A (5 mol%) OH

Barton’s base (5 mol%) CN
AN

2.0
ed dr~1/1
up to 85% ee
85%
CF3
THF Y
a

Ni catalyst A (5 mol%) F3C OH

Barton’s base (5 mol%) < X _CN
THF, —60 °C OO
O y-adduct

Ni catalyst A (5 mol%)
Barton’s base (5 mol%)

THF, —60 °C
a-adduct
a
Y
a
_PG Ni catalyst A (5 mol%) .PG
|N Barton’s base (5 mol%) H'?‘
+ CN - CN
g THF
X X
4.0 eq
c-Cl
SN2
C-F
NH PG Ng
NH2 N /'\/
: — CN
2-Naph/YCN 2.Naph™ CN 2-Naph™ =
NHDpp
CIIF
.PG
PG\NH o HN,PG HN
: - - N — “_CN
2-Naph NH, 2-Naph/YC 2-Naph/\i/
ClIF Cl N3






Adachi Shinya Saito Akira Shibasaki Masakatsu 24

Diastereoselective Direct Catalytic Asymmetric Mannich-Type Reactions of Alkylnitriles with a 2022
Ni(l11)-Carbene Complex

Organic Letters 3901 3906

DOl
10.1021/acs.orglett.2c01624

4 0 0
Ni Michael
143
2023
120
2022
142

2022




Mannich

144

2024

Shibasaki Lab.
https://ww.bikaken.or.jp/research/group/shibasaki/shibasaki-lab/index.html

https://ww.bikaken.or.jp




