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C–H Activation Route to Dibenzo[a,e]pentalenes: Annulation of Arylacetylenes Promoted by 

PdCl2–AgOTf–o-Chloranil
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Dibenzo[a,e]pentalenes by ortho 
C–H Activation

Significance: Itami and co-workers have devised 
an elegant synthesis of dibenzo[a,e]pentalene (1), 
a classic π-conjugated polycyclic hydrocarbon, 
through the dimerization of aryl acetylenes. Unlike 
other approaches to 1, this method does not re-
quire ortho functionalization of the aryl group. In-
stead, this position is activated through an elec-
trophilic palladation/C–H activation. The ortho 
selectivity was demonstrated by a deuterium-la-
beling experiment and an analysis of substituents 
effects supports the proposed electrophilic 
palladation mechanism. 

Comment: Following the ortho C–H activation, a 
catalytic cycle is proposed involving two insertion 
steps (intermolecular followed by intramolecular), 
another C–H palladation, and reductive elimina-
tion to yield the desired dibenzo[a,e]pentalenes. 
The cycle is completed by re-oxidation of the pal-
ladium. Trapping and cross-dimerization experi-
ments support the hypothesized catalytic cycle. 
The authors also demonstrate this method is ef-
fective with asymmetric aryl acetylenes.

Overall transformation:

Proposed mechanism: Mechanistic evidence:

PdCl2, AgOTf
2-chloranil

DMAc, 60 °C

1 52% yield

Ph

Ph

Ph

Pdn

Ph

Ph

Pdn

Ph

Pdn

Ph

D

D

D

D

D

D

D

D

D

D

R1

R1

1 equiv R = CF3 (match for 
electrophilic ortho-palladation)
1 equiv R = OMe (mismatch for 
electrophilic ortho-palladation)

R1

R1

R2

R2

41%, R1, R2 = Me
27%, R1 = CF3, R2 = OMe
0%, R1, R2 = OMe

Ph

Ph

O

OMe

Ph
Ph

Ph

O

OMe

Pdn

Ph

Ph

H+

Ph

Pdn

Ph

Pdn–2 [Ox]

H+

1

ortho C–H 
palladation

intermolecular
insertion

intramolecular
insertion

C–H palladation

reductive
elimination

oxidation

PdCl2, AgOTf
o-chloranil

PdCl2, AgOTf
o-chloranil

PdCl2, AgOTf
o-chloranil

SYNFACTS Contributors: Timothy M. Swager, Ellen M. Sletten
Synfacts 01082013, 9(8), 0833 Published online: 18.07.20131 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0033-1339400; Reg-No.: S07013SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of 
Materials and 
Unnatural Products

Key words

C–H activation

palladium catalysis

annulation

of the 
month

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.


