
2 0 1 0  ©  T H I E M E  S T U T T G A R T  •  N E W  Y O R K 1019

Category

Metal-Catalyzed 
Asymmetric 
Synthesis and 
Stereoselective 
Reactions

Key words

chiral diene ligands

1,6-addition

iridium

T.  N I S H I M U R A , *  Y.  YA S U H A R A ,  T.  S AW A N O ,  T.  H A Y A S H I *  ( KY O T O  U N IV E R S I T Y,  J A P A N )

Iridium/Chiral Diene Catalyzed Asymmetric 1,6-Addition of Arylboroxines to a,b,g,d-Unsaturated Carbonyl 

Compounds

J. Am. Chem. Soc. 2010, 132, 7872-7873.

Iridium-Catalyzed Enantioselective 
1,6-Addition

Significance: This work described an iridium-
catalyzed asymmetric 1,6-addition of arylborox-
ines to a,b,g,d-unsaturated carbonyl compounds 
by employing an iridium chiral diene complex. Var-
ious d-arylated carbonyl compounds were ob-
tained in high yields and enantioselectivity. Also, 
the authors elaborated the product in a short se-
quence to provide nature product and important 
building blocks.

Comment: Asymmetric 1,6-Michael additions to 
acyclic systems are challenging as a result of poor 
control of regioselectivity and enantioselectivity. 
Recently, the authors reported the hydroxoiridium 
complex coordinated with COD< was able to cat-
alyze the 1,6-addition of arylboronic acids to un-
saturated carbonyl compounds (Angew. Chem. 
Int. Ed. 2006, 45, 5164). In this work, they devel-
oped an asymmetric version of this reaction. Ex-
cellent control of enantioselectivity and regiose-
lectivity was achieved.
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Ir/chiral diene catalyzed asymmetric 1,6-addition to dienones:
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Ir/chiral diene catalyzed asymmetric 1,6-addition to dienamides and dienoate:

cat. Ir or Pd
H2 (1 atm)

X

O Ar

up to 85% yield 
up to 99% ee

93–99% yield
93–96% ee

Synthetic application:

O Ph

(99% ee)

PhB(OH)2
(1.5 equiv)

O Ph
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Ph

99% yield
>99% ee
syn/anti = 2:98

99% yield
>99% ee
syn/anti = 98:2

{RhCl[(S,S)-ligand]}2 (Rh: 3 mol%)
KOH (0.5 equiv), dioxane–H2O (10:1)

30 °C, 2 h

cat. Ir/ligand
(5 mol%)

{RhCl[(R,R)-ligand]}2 (Rh: 3 mol%)
KOH (0.5 equiv), dioxane–H2O (10:1)

30 °C, 2 h

O

1) cat. [Rh(OH)(cod)]2
    PhMe2SiH, THF

2) MeLi, THF
    then 2-pyNTf2

TfO

73% yield
(E/Z = 26:74)

cat. Fe(acac)3
MeMgBr

THF–NMP
97% yield

(S)-curcumene99% ee

K2CO3 (5 mol%), MeOH
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