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Catalytic Boracarboxylation of Alkynes using 
B2(pin)2 and CO2

Significance: The first catalytic boracarboxylation 
of alkynes with B2(pin)2 and CO2 using an N-het-
erocyclic carbene (NHC) copper catalyst has been 
disclosed. The reaction proceeds under mild con-
ditions and furnishes a novel family of α,β-unsatu-
rated β-boralactone derivatives in good to excel-
lent yield.

Comment: Both, the boryl moiety and the carbox-
ylate group are added regio- and stereoselectively 
to the C–C triple bond via a borylcupration–
carboxylation sequence to afford α,β-unsaturated 

β-boralactone derivatives. Moreover, the authors 
show that the boracarboxylation products can be 
employed as nucleophiles in Suzuki–Miyaura 
cross-couplings.

R1 = H, Me, Et, Ar, 2-thienyl
R2 = Ar, 2-thienyl

Selected examples:

THF, 80 °C, 14 h

(1 equiv) up to 94% yield

68% yield81% yield 74% yield

64% yield 77% yield 94% yield

catalyst (5 mol%)
LiOt-Bu (1.1 equiv)

83% yield 76% yield 94% yield

catalyst

NN

Cu

Cl

R1 R2 B2(pin)2 CO2+ +

(1 equiv) (1 atm)

O
B

O
O

O

R1 R2

Li+

O
B

O
O

O

Li+

O
B

O
O

O

Li+

MeO OMe

O
B

O
O

O

Li+

Cl Cl

O
B

O
O

O

Li+

O
B

O
O

O

Li+

t-Bu t-Bu

O
B

O
O

O

Li+

EtO2C CO2Et

O
B

O
O

O

Li+

OMe

O
B

O
O

O

Et

Li+

OMe

O
B

O
O

O

Li+

S

S

–

–

–––

–––

– –

SYNFACTS Contributors: Paul Knochel, Christoph Sämann
Synfacts 03122012, 8(12), 1359 Published online: 20.11.20121 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0032-1317615; Reg-No.: P14512SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Metal-Mediated 
Synthesis

Key words

catalytic 
boracarboxylation

alkynes

carbon dioxide

copper


