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Figure 1 Representative cobalt catalysts for radical reactions (color
online).
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Figure 4 Ligand-effect in diene cycloisomerization (color online).
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Figure 14 Oxidative hydrofunctionalization via HAT: solvolysis and
cyclization reactions (color online).

Ph Ph

Mes _N_/:\fN_ Mes

3 mol% g’_g\:o’co‘o}«
Me Me
3 Ph
Ph Ph 2 eq. F1, 2 eq. (Me,SiH),0

A~ oH
=z Me

r.t., CF3CH,OH (o)
78% 31b, 28% ee

Bl 15 AXFRG T A Sk EIEAL SR B8 2R (9 2% Rl
R

Figure 15 Attempted asymmetric intramolecular hydroalkoxylation
(color online).
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Figure 16 Oxidative hydrofunctionalization via HAT: ligand-con-
trolled selectivity in the cyclization of allylic alcohols (color online).
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Figure 17 I(Ill)-promoted CoSalen-catalyzed intermolecular oxida-
tive hydrofunctionalization via HAT (color online).
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Figure 18 Proposed mechanism of intermolecular oxidative hydro-
functionalization (color online).
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Figure 19 Visible light-mediated Co/Ru catalyzed intermolecular
oxidative hydrofunctionalization (color online).
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Figure 20 Hydroalkoxylation of styrene catalyzed by a ferrocene-
based CoSalen (color online).
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Figure 21 N-selective alkylation of benzotriazole via oxidative
hydrofunctionalization catalyzed by CoSalen (color online).
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Figure 22 Synthesis of cyclic carbamates, ureas and phosphorami-
dates via intramolecular oxidative hydrofunctionalization (color online).
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Figure 23 CoSalen-catalyzed asymmetric cyclization of tertiary
allylic alcohols (color online).
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Figure 24 Synthesis of tetrahydrofuran derivatives via enantioselec-
tive intramolecular oxidative hydrofunctionalization (color online).
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Figure 25 Oxidative HAT-induced cyclization of polyenes (color
online).
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Figure 26 Regioselective olefin isomerization in total synthesis of
Andrastin D and Terretonin L (color online).
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Figure 27 Stereoselective isomerization of allyl ethers under oxida-
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Figure 30 Ni/Co dual-catalyzed reductive cross-coupling for trideu-
teriomethylation (color online).
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Figure 34 New functionalized organocobalt complexes for LRP
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Recent advances in CoSalen-catalyzed radical reactions
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College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China
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Abstract: Studies on the radical reactions involving planar N/O four-coordinated cobalt complexes have recently made
significant progress. Cobalt salen (V,N'-bis(salicylidene)ethylenediamine) complexes, being one of the most important
members of this family, have demonstrated outstanding versatility in the synthesis of small molecules as well as
polymers. Herein we summarize important new advances in this field over the past 10 years, including: (1) Co(II/III)
catalysis via hydrogen atom transfer; (2) oxidative hydrofunctionalization reactions involving Co(IV); (3)
cyclopropanation via Co(Ill) carbene radicals; (4) reductive couplings via Co(I); (5) cobalt-mediated radical
polymerizations. Emphasis is placed on the mechanistic interconnections among various reactions, development of new

catalysis modes, and synthetic applications.
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