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Transition metal-catalyzed: 
(1) powerful and atom-efficient
(2) excellent substrate tolerance
(3) low crustal abundance, high cost and toxic
(4) high costs to removing residual catalysts

Metal-free method:
(1) inexpensive and environmentally benign
(2) large-scale syntheses 
(3) complementary regioselectivity
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Borenium: cations containing boron in tricoordinate
Boronium: cations containing tetracoordinated boron

H. Nöth. et. al. Chem. Rev. 1985, 85, 399
E. Vedejs. et. al. Angew. Chem. Int. Ed. 2011, 50, 2098

M. J. Ingleson. et. al. Angew. Chem. Int. Ed. 2011, 50, 2102
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