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The direct modification of molecular skeletons through single-atom
manipulation is complementary to peripheral modifications (i.e., C-H functionalization) and is of
particular significance. In this study, we found the N-heterocyclic carbenes can serve as atomic
carbon donors, allowing the conversion of acrylamides to homologated y -lactams through the cleavage

of two o -bonds and the formation of four new o -bonds at the single carbon center.



Science, 2023, 379, 484
NH

NH B
ICy NH

NH



o) ICy+*HBF,4 1.0 equiv 0 =
R! R3  NaOBu 1.0 equiv R! _R3 N. N
N~ > \ N No”
| H toluene, 160 °C, 16 h doy =
R? H RE ICy
0 0 0 o)
Me -~ Me -~ Me -~ Me -~
\ " eh ﬁ,’“ Ph \ N ph \ N eh
O, L T 0., { T
A 'H Me L 'H Me 1'H 1 'H
H H H H
Ph Me
45% 38% 64% 56%
0 0
Me Me f
/\ /\
\ N ph \ N ph Me N
iH iH \ )
H o : e g
N ) OMe
Ph—/ Me
82% 42% 83%
NH
o,B- Y-

N-

T AG [keal/mol]

Q
P
7~ “NHMe 7 4
.Me =N
/=N s CY
Cy—N\% {

L /N—Me
SN “~H
N o)
oy M= oy=N_ JN—Cy
26.3 247 N-Me ==

\G? =299

kcal/mol

AGH =281
kcal/mol

/.
NG
N | N-Me -\
r—N N Ccy-N~  N-Cy M8
yN_ —H \—=/ ~ N-Me
Cy*Nl\-I_/N*Cy =/
@ ———————— spiro formation process [ ]

H
hydrogen transfer process




Fujimoto Hayato Nakayasu Bunta Tobisu Mamoru 145

Synthesis of y -Lactams from Acrylamides by Single-Carbon Atom Doping Annulation 2023

Journal of the American Chemical Society 19518 19522
DOI

10.1021/jacs-3c07052

Fujimoto Hayato Tobisu Mamoru -

Single- Carbon Atom Doping Reactions Using Atomic Carbon and Its Equivalents 2024

ChemistryEurope -

DOl
10.1002/ceur . 202400005

39

2023







