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Asymmetric -Borylation of Aliphatic Amides and Esters

Significance: The authors report on an asymmet-
ric borylation of aliphatic amides and esters in -
position. The efficient catalytic system delivers chi-
ral pinacolboronates in high yield and enantiomeric 
excess.

Comment: The complex catalytic system is com-
prised of an iridium precatalyst, a chiral ligand and 
a receptor ligand. The receptor ligand has a pyri-
dine moiety intended for binding to the catalyst 
and a urea moiety for substrate binding. The ab-
sence of either of these components results in no 
reaction. 2,6-Lutidine has a positive impact on both 
yield and enantiomeric excess. Preliminary quan-
tum chemical calculations show that the amide 
substrate is bound to the catalytic cavity not only 
through hydrogen bonding with receptor ligand 
but also through other noncovalent interactions.

(BPin)2 (1 equiv)
[Ir*OMe(cod)]2 (1.5 mol%)

(R,R)-L (3 mol%)
receptor ligand (3.3 mol%)

2,6-lutidine (0.75 equiv)

PhMe–CPME (1:1), 25 °C, 48 h

30 examples
61–99 % isolated yield

90–99% ee

R3

NR1R2

O

R1 = Alk
R2 = H, Alk, Ar
R3 = Alk, Ph

R3

OR1

O

R3

NR1R2

O

R3

OR1

O
BPin

BPin

O

O

P O

TIPSO

(R,R)-L

N

HN O

NHCy

receptor ligand

Et

BPin

O

NHt-Bu
Et

BPin

O

NHPh
Et

OH

O

N

O

Et

BPin

O

NBn2

Et

BPin

O

OEt
Et

BPin

O

OBn

BPin

O

NHPh
Ph

OH

O

NBn2

NaBO3⋅4H2O 
(3.0 equiv)

THF–H2O (1:1), 
25 °C, 3 h

NR1R2

O

OH

R3

89% yield, 93% ee 73% yield, 92% ee 99% yield, >99% ee

80% yield, 90% ee 83% yield, 95% ee 81% yield, 94% ee 81% yield, 96% ee

Et

Selected examples:

Derivatizations:

91% yield (83% at gram scale), 98% ee

Et

BPin

O

NHPh H2N-DABCO (1.0 equiv)
KOt-Bu (2.4 equiv)

THF, 80 °C, 1 h

then Ac2O, 80 °C, 1 h

Et

NHAc

O

NHPh

76% yield, 98% ee

n-BuLi (4.0 equiv)
NBS (4.0 equiv)

THF, −78 °C to r.t.

OMeBr

Et

O

PhHN

MeO

Et

OH

O

NHPh

95% yield, 98% ee

64% yield, 97% ee

NaBO3⋅4H2O 
(3.0 equiv)

THF–H2O (1:1), 
25 °C, 3 h

(4.0 equiv)

SYNFACTS Contributors: Paul Knochel, Dimitrije Djukanovic
Synfacts 03112020, 16(11), 1301 Published online: 20.10.20201 861 -1 958186 1- 194 X
DOI: 10.1055/s-0040-1706512; Reg-No.: P12620SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Metals in Synthesis

Key words

C(sp3)–H activation

borylation

asymmetric catalysis

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.


