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Development of Fe-catalyzed radical type-arylartion

Komeyama, Kimihiro

3,100,000

DFT

We found that iron reagents like FeSO4 was effective reagent for the generation
of aryl radicals from arylboronic acids. For its synthetic applications, we achieved a direct arylation
of benzoquinones with the generated aryl radicals from the bronco acids, in which a diverse set of
monoarylated benzoquinones were obtained in good yields. In addition, addition of ascorbic acids to the
reaction media or replacement of benzoquinones by hydroquinones made the iron-mediated arylation change
to catalytic reaction. Furthermore, we tried to a direct arylation of heteroarenes by means of
iron-mediated aryl radical generation, wherein many type of heteroarenes such as pyridines, pyridine,
pyrimidines could participated in the arylation. To gain a insight of the radical generation process, we
investigated the process by DFT calculation. As a results, electron density on the aryl ring of moronic
acids strongly depended on the efficiency of the radical generation process.
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Scheme 1. Example of Fe-mediated direct arylation of
quinone
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Scheme 2. Iron-mediated direct and site-selective

arylation of heteroarenes with phenyl boronic acids
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Scheme 3. Iron-mediated direct arylation of
heteroarenes with numerous aryl boronic acids
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Scheme 4. Substituent effect on the energy barrier of
the C-B bond homolytic cleavage reaction  calculated
at the UB3LYP/6-31G(d).
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Scheme 5. Formal synthesis of botryllazine B (5) via
the Fe-mediated direct arylation. Reagents and
Conditions: (a) FeSO47H,0 (1 0 equiv ), K;S,04
(6.0 equiv.), PhCI/H,0, rt, 2 h, and then NaOH aq_.; (b)
p-AnisylMgBr (1.1 equiv., slow addition), THF, —40
°C-1t, overnight.
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Scheme 6. Formal synthesis of sodium channel inhibitor
7 via the Fe-mediated direct arylation. Reagents and
Conditions: (a) FeSO,4-7H,O (1.0 equiv.), K,S,05 (6.0
equiv.) DCM/H,0, rt, 5 h, and then NaOH aq.; (b)
m-CPBA (1.5 equiv.), DCE, rt, 24 h; (c) TMSCN (2.0
equiv.), Me;NC(O)CI (1.3 equiv.), DCM, 0 °C—tt, 24 h.
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