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Visible-light-induced Organophotocatalytic C-C Bond Formation of Aryl Halides

Kenta TANAKA*

Biaryl compounds are key structural motifs found in a wide range of pharmaceuticals and functional
materials. Although transition metal catalyzed coupling reactions of aryl halides have been extensively
developed, the corresponding reactions using organophotocatalysts remain relatively unexplored. Herein,
we report a phenothiazine-based organophotoredox-catalyzed heteroarylation of aryl halides. This
transformation is applicable to the synthesis of diverse 2-arylpyrroles. Therefore, this methodology
represents a versatile approach to heteroarylation and provides a valuable tool for the synthesis of
pharmaceuticals and functional materials.
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A\ PTHS-1 (10 mol%) PTHS-1 (10 mol%) R
ZN> . NC_@_(:I DBU (2.0 equiv.) [ 5 + NC_@_ base (ZOequw) N
! solvent (2.0 mL), r.t, 48 h ' . DMA rt, 48 h ,',h CN

Ph Blue LED Blue LED
1 2 H 1 3
entry solvent yield entry solvent yield? entry base yield entry base yield?
1 THF 0% 6 acetone 29% E 1 BUOK 24% 5 DABCO 50%
2 DCM 3% 7 DMSO  47% : 2 NaOH  49% 6 NEt;  26%
3 toluene 12% 8 DMF 51% 3 K,CO4 36% 7 DBU 64%
4 MeOH 2% 9 MeCN 64% E 4 imidazole 27% 8 DBN 66%
5 EtOAc 16% 10 DMA 64% E 2 All reactions were carried out with 1 (4.0 mmol), 2 (0.2 mmol), PTHS-1 (10 mol%),
- - - H and base (0.4 mmol) in DMA (2.0 mL) at room temperature for 48 h under irradiation
2 All reactions were carried out with 1 (4.0 mmol), 2 (0.2 mmol), PTHS-1 (10 mol%), ' th blue light
and DBU (0.4 mmol) in solvent (2.0 mL) at room temperature for 48 h under irradiation H w uels
with blue light. .
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