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Regioselective C(sp³)–H Activation of Cyclic Aliphatic 
Acids: Synthesis of Unsaturated Bicyclic Lactones

Significance: Maiti, Zhang, Ge and co-workers re-
port a selective -methylene C–H activation in the 
presence of -methyl groups. The subsequent -H 
elimination/oxypalladation/-H elimination cas-
cade furnishes fused unsaturated lactones, which 
are commonly encountered in natural products. In 
the presence of an exogenous alkene or allylic alco-
hol, a quaternary stereocenter can be generated.

Comment: DFT calculations suggest that al-
though the mono-protected amino acid (MPAA) as-
sisted C–H activation of the methyl C(sp3)–H bond 
is 3.4 kcal mol–1 lower than that of the methylene 
group, the subsequent reductive elimination to the 
corresponding spirocycle has a very high barrier of 
45.3 kcal mol–1, making the methylene C(sp3)–H 
activation pathway more favorable.

Selected examples: ausing allylic alcohols

Proposed mechanism: intermolecular C–H activation/Heck/olefination reaction

R1

R2

COOH

Pd(OAc)2 (10 mol%)
Ligand (20 mol%)
Ag2CO3 (2 equiv)
Na3PO4 (2 equiv)

conditions A: HFIP, 120 °C, 24 h
conditions B: HFIP, 110 °C, 24 h

R3

or

R3

OH

(2 equiv)

conditions B:

O
O

R2

H

R1 O
O

R2

R1

R3

O
O

R2

R1

O
R3

+ or or

nn

AcHN COOH

t-BuLigand:

O
O

H

70% yield

O
OH

H
61% yield, dr = 5:1

OMe

O
O

H

85% yield

F3C O
O

H

62% yield, dr = 7:1

15 O

O

H

37% yield from muscone

O
O

COOEt

68% yield

O
O

Cy

COOEt

75% yield

O
O

65% yielda

O

O
O

Cy

40% yielda

O
H

O
O

57% yielda

O

Pd(OAc)2

O

O

Na3PO4

Na+

PdII

LnH

R
O

O Na+

H

R

RLnPdII

R
O

O Na+

H
R

PdIILn

R
O

O Na+

H

R

PdIILn

R
O

O Na+

R

PdII

Ln

R

R

O
O

PdIILn

H

O
O

R3

COOH

C–H 
activation

C–H 
activation

migratory
insertion

β-H 
eliminationβ-H 

elimination

β-H 
elimination

oxypalladation

SYNFACTS Contributors: Mark Lautens, Jonathan Bajohr
Synfacts 01032024, 20(03), 0259 Published online: 14.02.20241 861 -1 958186 1- 194 X
DOI: 10.1055/s-0043-1773059; Reg-No.: L04124SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Metals in Synthesis

Key words

palladium-catalysis

C–H bond activation

lactones

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.


