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ide bond activation: concept and discoveries1

 features:

Further reading
Reviews on twisted amide bond activation:
(1e) Szostak, Chem. Rev. 2013, 113, 5701.
(1f) Meng, Chem. Rev. 2021, 121, 12746.
(1g) Meng, Synlett 2016, 27, 2530.
(1h) Liu, Chem. Eur. J. 2017, 23, 7157.
(1i) Meng, Eur. J. Org. Chem. 2018, 2352.
(1j) Takise, Chem. Soc. Rev. 2017, 46, 5864.
(1k) Kaiser, Chem. Soc. Rev. 2018, 47, 7899.
(1l) Dander, ACS Catal. 2017, 7, 1413.
(1m) Adachi, Tetrahedron Lett. 2018, 59, 1147.
(1n) Guo, Chem. Eur. J. 2018, 24, 7794.
(1o) Bourne-Branchu, Chem. Eur. J. 2019, 25, 2663.
(1p) Chaudhari, Chem. Asian J. 2019, 14, 76.
(1q) Li, Trends Chem. 2020, 2, 914.
(1r) Gao, J. Org. Chem. 2022, in press, DOI: 10.1021/acs.joc.2c01094.
(1s) Feng, Angew. Chem. Int. Ed. 2022, 61, e202212213.
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thesis of ketones via transition-metal catalysis and metal-free conditions3
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72% yield
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HO R

1.5 equiv
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rification of amides via metal catalysis and metal-free conditions7

R1 N

O
R'

R''

+ HS R2
K2CO3 (10 mol%)

toluene, 100 °C, 16 h R1 S

O
R2

(7g) Wang, New J. Chem. 2019, 43, 9384.

Ph N

O

Boc

Boc
Ph N

O

Ph

Ms

98% yield 83% yield

Pd-catalyzed transamidation of secondary amides

Ph N

O O

O
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96% yield

Ph N

O O

O
72% yield

Further
Other c
(7k) We
(7l) Dan
(7m) Na

1.0 equiv

R N

O

Bn +
Cs2CO3 (20 mol%)

DMSO, RT, 12 h R O

O
R'

Esterification of secondary amides by Cs2CO3

OHR'

1.5 equivBoc

(7f) Ye, Org. Lett. 2019, 21, 6888.

. Lett. 2018, 20, 5622.

+
K3PO4 (3.0 equiv)

THF, 23 °C, 15 h
R O

O
R'

on of amides by K3PO4
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97% yield

1.2 equiv

95% yield
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O
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Ph N

O
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92% yield

(7h) Rahman, Synthesis 2020, 52, 1060.
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+
K3PO4 (2.0 equiv)
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Ar S

O
R
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SHR
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1.2 equiv

92% yield

Ph N

O
Ph
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Ph Se
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1.25 equiv

, Angew. Chem. Int. Ed. 2016, 55, 15129.

86% yield
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Ph O

O

(7e) Wybon, ACS Catal. 2018, 8, 203.
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atupheeraphat, J. Am. Chem. Soc. 2018, 140, 3724.

34% yield 58% yield
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'' 3.0 equiv

Org. Lett. 2018, 20, 2741.
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arbonylative cross-coupling of amides: discoveries and mechanism8

+

PdCl2 (3 mol%)
LiBr (9 mol%)

 
NMP, 160 °C, 15 h

 decarbonylative Heck reaction of amides

1.2 equiv

g, Angew. Chem. Int. Ed. 2015, 54, 14518.

R Ar
R

O

+
PdCl2 (3 mol%)

 
NMP, 160 °C, 18 h

zed decarbonylative Heck reaction of N-acylsaccharins

2.0 equiv

. Org. Chem. 2016, 81, 12023.

R Ar
R

+ Ar' B(OH)2

Ni(PCy3)2Cl2 (5 mol%)

Na2CO3 (4.5 equiv)
dioxane, 150 °C, 15 h

Ni-catalyzed decarbonylative Suzuki coupling of amides

1.5 equiv

(8g) Shi, Angew. Chem. Int. Ed. 2016, 55, 6959.

Ar Ar'

83% yield 77% yield 74% yield

F3C

Ar N

O
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(2c) Liu, ACS Catal. 2018, 8, 9131.
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O

O 2.0 equiv
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arbonylative cross-coupling of amides: construction of carbon–carbon and carbon–hydrogen bonds9
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+
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(1c) Meng, Org. Lett. 2015, 17, 4364.

R

Me
R

R = 6-MeO-2-Np

Ar N

O

R

Ni(cod)2 (10 mol%)
EtPPh2 (10 mol%)

TMDSO (1.0 equiv)
toluene, 130 °C, 24 h

i-catalyzed decarbonylative reduction of amides

R'

(9e) Dey, ACS Catal. 2017, 7, 433.

Ar H

87% yield 80% yield87% yield

NO N N

O

N
N

O

N

Ni(OAc)2•4H2O (10 mol%)
dcype (20 mol%)

PMHS (2.0 equiv) 
toluene, 170 °C, 48 h

Ni-catalyzed decarbonylative reduction of amides

(9f) Yue, Angew. Chem. Int. Ed. 2017, 56, 3972.

Ar H

73% yield 91% yield72% yield

N

O

Ar N

O O

O

O

O

N

O O

O

O

O N

N

O O

O

N

O
Me

Ni(cod)2 (10 mol%)
ICy (20 mol%)

Mg(OAc)2, KOAc
toluene/hexane, 130 °C, 36 h

Ni-catalyzed retro-hydroamidocarbonylation of amides

Boc

(9h) Hu, Nat. Commun. 2017, 8, 14993.

R2

H

R2
R1

R3 R4

R1

R4

R3

Ph
Ph

Me

Me

Ph
Me

Me Me

Ph

83% yield 77% yield 66% yield

62% yield

A

(9

Pd/

(9

R

R'

Selected scope Selected scope

Selected amides

Selected scope

Selected amides

Sel

A

O

Me

Me

H

HH
43% yield

androstadienone

Se



graphical reviewSynOpen

Figure 10  De

ing
he decarbonylative amination of esters:
gew. Chem. Int. Ed. 2017, 56, 4282.

Ar N

O O

O

68% y

Pd-catalyzed 

(10b) Shi, 

Ar N

O

R

R'

Ni-catalyzed

(10a) Hu, A

Ph N

O
Me

Ph

32% yield

Ph N

O

Boc

Me
82% yield

R1
+

Pd(OAc)2 (3 mol%)
XantPhos (6 mol%)

 
toluene, 160 °C, 15 h

1.0 equiv

yzed aryl exchange between amides and thioesters

g. Lett. 2021, 23, 8098.

h N

O O

O

Ph N

O
Me

Ph

Ph N

O
Ts

Ph

Ph N

O
Ac

Ph

60% yield 50% yield48% yield <5% yield

Ph N

O

47% yield

R3 S

O
R4 Ar R4S

+

NiCl2 (10 mol%)
dppp (20 mol%)

 
Mn (2.0 equiv)

toluene, 150 °C, 36 h1.2 equiv

SS

75% yield62% yieldield

decarbonylative thioetherification of N-acyl glutarimides

em. Eur. J. 2018, 24, 3608.

R SH Ar R
S

Me MeF3C

O

Me

+

Ni(cod)2 (10 mol%)
Pn-Bu3 (40 mol%)

 
CuF2, KF

toluene, 160 °C, 36 h2.0 equiv

decarbonylative thioetherification of N-acyl glutarimides

nlett 2017, 28, 2594.

Et3Si Bpin Ar SiEt3

Ar N

O
R

R'

Rh-catalyze

(10c) Bie

Ph N

O O

O
90% yield

S

ope
Se

Selected am

es

Ph N

O

<5% yield

when R3 = 4-F-C6H4, R4 = Ph

when NR1R2 = glutarimide, R3 = 4-F-C6H4 or C6H5

SS

N Me
OMe

Me

NC

S
S

O

OS

S
N

e

O O
58% yield

probenecid
85% yield

febuxostat

58% yield
estrone72% yield

adapalene

e

99

C. Liu, M. Szostak

SynOpen 2023, 7, 88–101

carbonylative cross-coupling of amides: construction of carbon–heteroatom bonds10,11
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ACS Omega 2019, 4, 4901.

+

Ni(OAc)2•4H2O (10 mol%)
NHC ligand (15 mol%)

NaOt-Bu (15 mol%)
 

K3PO4 (3.0 equiv)
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ngew. Chem. Int. Ed. 2016, 55, 8718.
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HetAr N
R'

R

Me

Ph
N N

Me

Ph N

N
PhMe

Ar N

O

R2

Pd-catal

(10h) Bie, Or

Ph N

O O

O

P

93% yield

Ar N

O O

O

S

83% y

Ni-catalyzed 

(10g) Lee, Ch

Ar N

O O

O

Ni-catalyzed 

(10f) Lee, Sy

+
[Rh(PPh3)3Cl] (2 mol%)

 
toluene, 160 °C, 15 h

2.0 equiv

B2pin2 Ar Bpin

d decarbonylative borylation of amides

, J. Org. Chem. 2020, 85, 15676.

Ph N

O

Ph N

O
Boc

Boc

O

O

Ph N

O
Me

Ph

Ph N

O
Ts

Ph

Ph N

O
Boc

Ph

96% yield

19% yield51% yield <5% yield44% yield

Ph N

O

<5% yield

O

Ar N

O

+

1) Ni(cod)2 (10 mol%)
dppf (10 mol%) 

K3PO4, LiCl
toluene, 170 °C, 24 h

2) acidic hydrolysis

O

O 2.0 equiv

NH2NH2

50% yield55% yield56% yield

Ni-catalyzed decarbonylative amination of N-acyl glutarimides
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