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Cross-Coupling Reactions Involving 

Metal Carbene Migratory Insertion
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(Reportof PhD Workin Prof. JianboWangôsgroup)
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Generation of Metal Carbene and Their Classic Reactions
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When Metal Carbene Process Meets Cross-Coupling Process

Metal Carbene Process 

Cross-Coupling Process
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M = Pd
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1. Carbene Reactions Involving Diazo Compounds or N-

Tosylhydrazones

2. Carbene Cross-Coupling Reactions Involving Non-Diazo

Compounds

3. IntramolecularMetalCarbeneDimerizationandBeyond
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Content

1. CarbeneCross-Coupling ReactionsInvolving Diazo Compounds

or N-Tosylhydrazones

From Pd,Cu Catalysisto Rh(I) Catalysis
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Brief Introduction of Carbene Coupling Reactions

6Greenman, K. L.; Carter,D. S.; VanVranken,D. L. Tetrahedron2001, 57, 5219.

The First Catalytic Carbene Coupling Reaction:
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The Development of Pd, Cu Catalysis

Barluenga, J.; Moriel, P.; Valdés, C.; Aznar, F. Angew. Chem. Int. Ed. 2007, 46, 5587.

N-Tosylhydrazones (Good Precursors for Non-Stabilized Diazo Compounds)

Peng, C.; Wang, Y.; Wang, J. J. Am. Chem. Soc.2008, 130, 1566. 

Oxidative Carbene Cross-Coupling 

Cu(I) -Catalyzed Oxidative Carbene Cross-Coupling 



Rh(I)-Catalyzed Carbene Cross-Coupling 
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Tsoi, Y.-K.; Zhou, Z.; Yu, W.-Y. Org. Lett. 2011, 13, 5370.



Merging with C-C Activation of Benzocyclobutenols

Ishida, N.; Sawano, S.; Masuda, Y.; Murakami,M. J. Am. Chem. Soc. 2012, 134, 17502.
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Prof. Murakami gave a report in Perking University on October 22nd, 2013.

Our Design:
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Xia, Y.; Liu, Z.; Liu, Z.; Ge, R.; Ye, F.; Hossain, M.; Zhang, Y.; Wang, J. J. Am. Chem. Soc.2014, 136, 3013. 

For DFT calculation, see: Wang, Y.; Wang, Y.; Zhang, W.; Zhu, Y.; Wei, D.; Tang, M.; Org. Biomol. Chem. 

2015, 13, 6587-6597.

ü The first  carbene 

insertion to C-C bond

ü N2 is the only byproduct

(Highlighted by Synfacts, 2014, 10, 0508)

Merging with C-C Activation of Benzocyclobutenols
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Murakamiôs Asymmetric Carbene C-C Bond Insertion



12

Merging with C-C Activation of VCP

Wender, P. A.; Rieck, H.; Fuji, M. J. Am. Chem. Soc.1998, 120, 10976-10977.

[5+2] Cycloaddition of  VCP

Our Design: [5+1] cycloaddition

Initial Result:
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Feng, S.; Xia, Y.; Mo, F.; Zhang, Y.; Wang, J. Unpublished  result.

Merging with C-C Activation of VCP

Optimized Condition

(By Sheng Feng)

Selected Examples:

(By Sheng Feng)
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C-C Activation of Simple tert-Alcohol
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Xia, Y.; Feng, S.; Liu, Z.; Zhang, Y.; Wang, J. Angew. Chem. Int. Ed. 2015, 54, 7891-7894. (Hot Paper)

ü Two C-C BondsFormation

ü Four Different Carbon

Substituentson Quaternary

Carbon

Three-Component Reaction with Propargyl Alcohols and Alkyl Halides


