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1,2-Metallate Shifts with Boron 
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Recent 1,2-Metallate Shifts from Boron to Carbon 

Nature Chem. 2014, 6, 584-589. 
J. AM. Chem. Soc. 2015, 137, 10958-10961. 
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Alkyl-Metal Regents Generated from Alkenes 

LnM
BLn

R

R

CuCl, (Bpin)2,
Ligand

LiOtBu, DMA, 60 oC

Alkyl I
R

Alkyl
B(pin)

R

B(pin)
Alkyl

or

Ar

CuOAc, (Bpin)2,
Ligand, Pd(dppf)Cl2

KOH,tBuOMe, 0 oC

BocO R

Ar

(pin)B

R Ar

CuSIMesCl, (Bpin)2,
Pd-XPhos precat.

NaOtBu,tBuOMe Ar

R
B(pin)

R Br

CuBr, (Bpin)2,
Ligand

NaOtBu,PhMe, 120 oC

B(pin)

O O

Ar

J. Am. Chem. Soc. 2015, 137, 14578-14581. 
Chem. Eur. J. 2014, 20, 12032-12036. 

 
  

Angew. Chem. Int. Ed. 2015, 54, 12957-12961. 
J. Am. Chem. Soc. 2015, 137, 13760-13764. 
 
  Mike Frasso @ Wipf Group Page 4 of 16 1/16/2016



Stereoinvertive vs. Stereoretentive Transmetallation 
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Suzuki Catalytic Cycle 

HO B
L2

R

PdP
OH

Ar

P

PdLn
P

P

PdP
R

Ar

P

PdP
X

Ar

P

Ar R

Ar X

MOH

HO B
L2

OH

MX

Mike Frasso @ Wipf Group Page 6 of 16 1/16/2016



Proposed Catalytic Cycle 
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R-Li Method: Reaction Scope 
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R-Li Method: Reaction Scope 
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Vinyl-Li Method: Reaction Scope 
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Vinyl-Li Method: Interesting Notes 
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•  1-2 mol% halide ion detrimental  
•  Solution: “…lithium-halogen exchange with n-BuLi 

followed by low temperature crystallization of vinyl 
lithium.” 

•  Alternatives 
•  Increase catalyst loading by 2.5x 
•  Li-Sn exchange  

Science. 2016, 351, 70-74. 
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Preparation of Combretastatin 
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D-Labeling Experiment 

Science. 2016, 351, 70-74. 
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Interesting Future Directions 
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Interesting Future Direction 
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Current Drawbacks 

• Sensitivity to couterions 
•  Laborious reaction setup 
•  1,2-shift of electron deficient aromatics  
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