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Enzymatic Nitrene Insertion into C-H Bonds for

Synthesis of Enantioenriched Amides

J\ N 3J\ _OPiv amidation variants
R" "R TN 2.5% EtOH
R! = aromatic 0.5 mM Tween 80 M9 buffer
R2 = Alk pH 8.4, anaerobic, r.t., 24 h

R = Me, Et, OMe, CH,Bn
Selected examples:

NHAc NHAc NHAc
| AN
=
er>99.5:0.5 er>99.5:0.5 er>99.5:0.5
1580 TTN 1365 TTN 1764 TTN
with iAMDY with IAMD8 with iAMDY
By
NHAG lngAc HN OMe
4 =
MeO
er=288:12 er>99.5:0.5 er>99.5:0.5
1500 TTN 83% isolated yield 600 TTN
with IAMD8 (4 mmol scale) with IAMD8-A74T
with IAMD8

Proposed reaction pathway:
— PivOH

PA/N insertion
\
0=~o_ 0., 0°=0 JH\

Fe-nitrenoid R R?

E.coli whole cells with HN

R

18 examples
er from 88:12 to >99.5:0.5
215-2098 TTN

NHAC

Meo/©/\/

er>99.5:0.5
570 TTN
with iIAMD8

o
HNJK/
Me0/©/\

er>99.5:0.5
1600 TTN
with IAMD8-A74T

Significance: Hirschi, Arnold, and co-workers re-
port a nitrene insertion into benzylic C-H bonds by
using engineered heme enzymes. The evolved en-
zymes transfer nitrenes to various arene-substitut-
ed substrates to give the corresponding products in
moderate to good total turnover numbers and with
good to excellent enantioselectivities.
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Comment: The amide group is widely distributed
in various natural products, synthetic materials,

and pharmaceutical products. In the highlighted
method, the authors directly install amides onto al-
kanes as inexpensive feedstock chemicals. They
obtain valuable enantioenriched products in an in-
expensive and environmentally friendly way.
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