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Nickel-Catalyzed Cross-Coupling of Cyclic Sulfones 
and Grignard Reagents

Significance: Nickel-catalyzed ring-opening aryl-
ation of -aryl cyclic sulfones with aryl Grignard re-
agents as nucleophiles is reported. The reaction 
can be carried out in an enantiospecific fashion by 
using enantioenriched sulfones (not shown).

Comment: Experimental studies and DFT calcula-
tions support the shown catalytic cycle. The use of 
a preformed nickel(II) catalyst was the key to mini-
mize competing -hydride elimination. The cross-
coupled products were also treated with electro-
philes other than MeI, affording various sulfone 
products in good yields (not shown).

Proposed mechanism:

Selected examples:

n

Ar1

Ar2

n

Ar2–MgBr (2.5–6.0 equiv)
[NiBr2(DMPMA)]2 (2.5–5.0 mol%)
THF (0.3 M), 75 °C, 5 min to 20 h

NMe2

N

MeI (10 equiv)
DMSO (0.2 M)
75 °C, 30 min

n = 0, 1, 2

DMPMA

S
Me

O O

R R = 4-Me:
R = 4-OMe:
R = 4-F:
R = 3-OMe:
R = 2-Me:

71% yield
64% yield
40% yield
71% yield
75% yield

S
Me

O O

S
Me

O O

MeO

S
Me

O O

E

Me

O

S

O
n

41% yield 65% yield

n = 0: 34% yield
n = 1: 83% yield
n = 2: 32% yield

S

O

O

[NiII]

S
OMgBr

O

Ar1

Ar1Ar1

Ar2

[Ni0]

S
Me

O O

Ar2

Ar1

Ar1

S
[NiII]

O
O

S
[NiII]

O
O

then

MeI

MgIBr

Ar2BrMg

C(sp3)–SO2 
activation

transmetallation

reductive
elimination

S

O

O

Ar1

R = NMe:
R = S:

27% yield
27% yield

S
Me

OO

SYNFACTS Contributors: Martin Oestreich, Hendrik F. T. Klare, Sergiu Bicic
Synfacts 04112024, 20(11), 1156 Published online: 16.10.2024186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0043-1775167; Reg-No.: M13524SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Metals in Synthesis

Key words

cross-coupling

Grignard reagents

nickel catalysis

sulfones

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.


