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Decarboxylative Coupling by Photoredox and keywerss
Chiral Nickel Catalysis asymmetric

catalysis

coupling reaction

photoredox
photocat 1 (2 mol%) nickel
NiCleglyme (2 mol%) Ar .
R CO-H (5,5)-ligand 1 (2.2 mol%) g GED decarboxylation
NHBoc n-BuyNI (10 mol%) NHBoc
ArBr (1.0 equiv)
(1.5 equiv) Cs,CO3 (1.8 equiv), blue LED —
DME-PhMe, r.t.
Design plan: P /
o Xy L photocat 1 )
=) photoredox catalyst
R | R ¥z
OH _
NHBoc Br chiral Ni catalyst NHBoc CN
amino acid aryl halide enantioenriched O~ (o)
benzylic amine |
NH N
s | W T
(_e/ Ni Ar'
(S,9)-ligand 1
" ’/\ R NHBoc Ar' = 4-(-Bu)CgHy
A Ar—rTu”Ln* " (S,9)-ligand 2
Ar—Ni"'Lp* '\ = 3 5.t
NHBoc X At Ar' = 3,5-+Bu,CgH3

Selected examples:

oN l CN
W/\((J/ MeO\[(\(Ej/ O /Y\(Q/
NHBoc NHBoc NHBoc NHBoc

71% yield, 92% ee 80% yield, 82% ee 67% yield, 90% ee 72% yield, 91% ee
[using (S,5)-ligand 2 (2.2 mol%) [using (S,S)-ligand 2 (2.2 mol%)
without n-BuyNI] without n-Bu,NI]
NHBoc NHBoc NHBoc NHBoc
76% yield, 91% ee 73% yield, 92% ee 76% yield, 96% ee 69% yield, 90% ee
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Significance: The authors present an asymmetric Comment: The authors have previously reported

arylation of a-amino acids by using a dual photo- the coupling of aryl halides with an a-carboxy sp3
redox/chiral nickel catalysis approach. A broad ar- carbon by dual photoredox reaction/nickel cataly-
ray of naturally occurring a-amino acids were ary- sis (Science 2014, 345, 437). Identification of chiral
lated with various aryl halides to generate high- ligands compatible with a nickel catalyst under
value chiral benzylic amines in high yields and with photoredox conditions permitted an asymmetric
high enantioselectivities. transformation. Chiral benzylamines that form the

core structures of many pharmaceutically active
SYNFACTS Contributors: Hisashi Yamamoto, Ramesh C. Samanta molecules have been synthesized in optically pure
S e e 201 form by tis method,
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