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prior asymmetric strategies

starting with one chiral stereocenter

® C4, enzymatic resolution, (A. Li, Zhai)

® C2, chiral pool, (Qiu)
Ir, Rh-catalyzed _ )
hydrogenation ® C10, catalytic asymmetric, (Fukuyama, Lu)

® C2 and C18, catalytic asymmetric
(this work)
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Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)
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Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)

Mechanism
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Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)
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Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)

D Advantage:
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Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)

Regioselectivity
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Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)
Stereoselectivity
7L
/—Ir“‘o /o’) < axial chiral BINOL unit
F'—O The source of stereoselectivity

stereocenterin - _» N\_/’ -~— distal chiral phenethyl group
position to the metal Ph Ph The rates and enantioselectivities were

The source of stereoselectivity highly dependent on the steric properties
of the achiral substituent at nitrogen

Editing the stereochemical elements in the iridium catalyst
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Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)

Stereoselectivity
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Fig.4. Profile of the reaction of benzylamine with cinnamylcarbonate in the
presence of 1 mol % of [(COD)IrCl]; and 2 mol % of the two diastereomeric
phosphoramidites from N-benzylphenethylamines or the mixture of the two
diastereomers together.
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Fig. 5. Profile of the reaction of allylamine with cinnamylcarbonate in the

presence of 0.5 mol % of [(COD)IrCl]; and 1 mol % of the two diastereomeric
phosphoramidites from homochiral bis(phenethyl)amine.
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Stereodivergent a-Allylation of Linear Aldehydes with
Dual Iridium and Amine Catalysis
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Stereodivergent a-Allylation of Linear Aldehydes with
Dual Iridium and Amine Catalysis
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Figure 3. Different possibilities for the stereoconvergent formation of
the endo Ir—rn-allyl intermediate with R-phosphoramidite (P1) ligand
on iridium.
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Stereodivergent a-Allylation of Linear Aldehydes with
Dual Iridium and Amine Catalysis
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Stereodivergent a-Allylation of Linear Aldehydes with
Dual Iridium and Amine Catalysis
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HBr regenerates the catalyst;

0]
/U\/Me water is the only by-product
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Catalyst Regeneration Using Oxygen and Transient HBr

2HBr +1/205,+2CuBr — 2 CuBr, + H,0
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carbonyl

The efficient conversion of electron-deficient
ketones was achieved at subambient
temperatures to prevent product
decomposition, while systems that involve a
n rich aryl ring require elevated temperatures.

Efficient oo amination of aliphatic ketones
was found to require the introduction of a
cocatalyst such as NiBr,, ZnBr,, or Mgl,
to facilitate the ketone enolization event.

J. Am. Chem. Soc., 2013, 135, 16074.
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TEMPO Oxidation

Proposed Mechanism
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Pinnick Oxidation

NaClO, (1.25 equiv)

Lindgren (1973): Kraus (1980):
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