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Palladium-Catalyzed Asymmetric C–H 
Functionalizations of Isobutanamides

Significance: Desymmetrization of isopropyl moi-
eties has remained an unanswered challenge. The 
authors have developed new ligands for the for-
mation of a chiral center at the α-position of isobu-
tyric acid derivatives through β-C(sp3)–H function-
alization.

Comment: This palladium-catalyzed protocol pro-
motes an asymmetric β-C(sp3)–H arylation, alke-
nylation, or alkynylation to form a chiral center at 
the α-position of a range of isobutyric acid deriva-
tives with moderate yields and excellent enantio-
selectivities.

Selected examples:

NHArF

O

(3 equiv)

+

Pd(MeCN)2Cl2 (10 mol%)
ligand (20 mol%)

Ar-I
Ag2CO3 (2 equiv)
NaTFA (2 equiv)

PhMe, 60 °C, 72 h

NHArF

O

Ar N

O

PhAcHN

t-Bu

ligand

ArF = 4-F3CC6F4

NHArF

O

68% yield, er = 98:2

NHArF

O

70% yield, er = 98:2

NHArF

O

70% yield, er = 96:4
MeO

NHArF

O

73% yield, er = 97:3
Cl

NHArF

O

62% yield, er = 95:5

NHArF

O

50% yield, er = 98:2

NHArF

O

60% yield, er = 98:2

S

NHArF

O

52% yield, er = 97:3

O
O

Selected examples:

NHArF

O

(3 equiv)

+

Pd(OAc)2 (10 mol%)
ligand (20 mol%)

Ag2CO3 (2 equiv)
PhMe, 50 °C, 48 h

NHArF

O

N

O

PhAcHN

t-Bu

ligand

ArF = 4-F3CC6F4

NHArF

O

60% yield, er = 94:6

NHArF

O

42% yield, er = 95:5

NHArF

O

61% yield, er = 94:6

NHArF

O

57% yield, er = 94:6

NHArF

O

60% yield, er = 95:5

NHArF

O

43% yield, er = 94:6

Ph

I
R1

R2

R3

R1

R2

R3

MeO F

F

F

MeO

O

SYNFACTS Contributors: Hisashi Yamamoto, Wataru Muramatsu
Synfacts 03052017, 13(05), 0493 Published online: 18.04.20171 8 6 1 - 1 9 5 81 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0036-1590253; Reg-No.: H04217SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Metal-Catalyzed 
Asymmetric 
Synthesis and 
Stereoselective 
Reactions

Key words

palladium catalysis

C–H 
functionalization

arylation

alkenylation

alkynylation

isobutanamides

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


