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Radical Cascade Cyclization Strategy:



Retrosynthetic Analysis



Preparation of Alkenyl Iodide 8 and Alkyl Iodide 9



Cadiot-Chodkiewicz Coupling Reaction

J. Org. Chem., 2003, 670, 151.

1,4-Diynes from alkynyl/propargyl coupling reactions :



Org. Lett., 2006, 8, 3675.



Schwartz Hydrozirconation
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Enantioselective Hydroboration Reaction
I. chiral organoborane reagents



Angew. Chem. Int. Ed., 2009, 48, 1896.
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II. transition-metal-catalyzed systems

Angew. Chem. Int. Ed., 2011, 50, 7079. 
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Appel Reaction



Attempts to Suzuki reaction of 13 and C2-OH protected 13 

further deprotection 

and oxidation



aReaction condition: 9 (2.00 equiv.), 8 (1.00 equiv.), NiX2

(10.0 mol%), ligand (12.0 mol%), reductant (2.00 equiv.), 

solvent (0.100 M).  
bThe yield was determined by NMR with CH2Br2 as an 

internal standard. 
cIsolated yield. 
d0.200 equiv. TMSCl was added 



Potential mechanisms for cross-electrophile coupling:

(A) in situ formation of an organometallic reagent (R1MnI) 

followed by cross-coupling; (B) transmetalation between 

two organonickel species; (C) sequential oxidative 

additions at a single nickel center;and (D) radical chain 

reaction. R1 and R2 could be either alkyl or aryl.

potential mechanisms for cross-electrophile coupling 

J. Am. Chem. Soc., 2013, 135, 16192.

Nickel-Catalyzed Reductive Cross-Coupling 

of Aryl Halides with Alkyl Halides

J. Am. Chem. Soc., 2010, 132, 920.



Proposed Mechanism Hypothesis for Self-Initiation

J. Am. Chem. Soc., 2013, 135, 16192.
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Optimization of the key radical cascade reaction 



Manganese(III)-Based Oxidative Free-Radical Cyclizations

1. Acidity of the α-proton

2. Stability of the radical

J. Chem. Rev., 1996, 96, 339.



Si的α-效应

5-exo 6-endo



a trace amount of O2 in system :





Riley Selenium Dioxide Oxidation
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