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Asymmetric Iridium-Catalyzed Allyl–Alkene 
Coupling en route to Chiral 1,5-Dienes

Significance: The enantioselective allylic alkyla-
tion serves as a reliable route to access useful en-
antioenriched building blocks. One particularly im-
portant variant is the asymmetric allylic allylation 
reaction. The rare reports of this transformation 
have only utilized allyl metals (or metalloid spe-
cies), which lead to the production of stoichiomet-
ric waste. This report signifies an important ad-
vance in the field by coupling unactivated allylic 
alcohols and alkene nucleophiles with water as 
the only byproduct.

Comment: The authors present an efficient proto-
col for a highly asymmetric iridium-catalyzed allyl–
alkene coupling of racemic allylic alcohols and al-
kenes using the chiral (P,olefin) phosphoramidite 
ligand (R)-L1. In addition, unsymmetrical sulfon-
amide A1 was found to be the ideal promoter. The 
reaction, which resembles an ene reaction, pro-
duces chiral 1,5-dienes with high levels of asym-
metric induction, and low levels of product olefin 
isomerization. The utility of this reaction was ex-
hibited by the application to a concise synthesis of 
JNJ-40418677.

Overall transformation:

[{Ir(cod)Cl}2] (4 mol%)
(R)-L1 (16 mol%)

A1 (50 mol%)

Selected examples:

80% yield, 1/2 > 20:1
>99% ee

CHCl3, 4 Å MS, 25 °C, 24 h
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19 examples
up to 83% yield
1/2 up to >20:1 
up to >99% ee
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50 mol% TfOH, no MS
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Enantioselective synthesis of JNJ-40418677:
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Ar = 4-F3CC6H4

[{Ir(cod)Cl}2] (4 mol%)
(R)-L1 (16 mol%)

A1 (50 mol%)
isobutene (1 atm)

CHCl3, 4 Å MS, 25 °C, 24 h
3.0 mmol scale

81%, 1/2 = 10:1, >99% ee
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1. TfOH, HSiEt3
2. KMnO4, NaIO4

65% over 2 steps
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