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Peripheral Steric Bulk: Selective Alkynylation of Nonactivated Alkyl Halides
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Fe-Catalyzed Cross-Coupling of Alkyl Halides 
with Alkynyl Grignard Reagents

Significance: The authors report a novel coupling 
of primary and secondary alkyl halides with alkynyl-
magnesium reagents with iron catalysis. The use 
of a bisphosphine ligand bearing peripheral steric 
bulk as well as slow addition of the Grignard re-
agent suppress undesired side reactions.

Comment: By using starting materials with two 
potential reactive sites, for example C(sp3)–Br 
and C(sp2)–OTf, and applying the reported iron-
catalyzed cross-coupling with an alkynyl Grignard 
reagent, the C(sp)–C(sp3)-coupled products are 
obtained in excellent yields.

Alkyl X BrMg R
catalyst (3–5 mol%)

THF, 60 °C, 2–4 h
+ Alkyl R

up to 92% yield(1.1–1.5 equiv)

Alkyl = c-Hept, Cy, substituted piperidines and aliphatics
X = Cl, Br, I
R = Cy, o-methylbenzyl, C(Me)2OSiMe2(t-Bu), Si(i-Pr)3, SiMe2(t-Bu)

P P
Fe

Cl

t-Bu

t-Bu

t-Bu

t-Bu t-Bu

t-Bu

t-Bu

t-Bu

Cl

catalyst

Selected examples:

Si(i-Pr)3

88% yield

N

O

BnO O

(t-Bu)Me2Si

86% yield

N

O

BnO

68% yield

Br

Si(i-Pr)3

82% yield

EtO2C Si(i-Pr)3

4

81% yield 73% yield

Cl

O

(t-Bu)Me2Si

SYNFACTS Contributors: Paul Knochel, Andreas K. Steib
Synfacts 01022012, 8(2), 0193 Published online: 19.01.20121 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0031-1290007; Reg-No.: P17311SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Metal-Mediated 
Synthesis

Key words

iron

alkynes

cross-coupling

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.


