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4) Substrate scope (selected examples)

3) Reaction development2) EnT-based cycloadditions of azaarenes

5) Mechanistic investigation

1) The azaacenaphthene scaffold

Azaacenaphthenes are relevant structural motifs found in several natural products and
pharmaceuticals yet are challenging to access. Currently, the preparation of these
compounds is achieved by step-intensive de-novo synthesis or intramolecular
cyclization of prefunctionalized substrates. Herein, we present a visible-light
photocatalyzed peri-[3+2] cycloaddition reaction between alkynes and azaarenes
forming azaacenaphthenes in a single reaction step. Detailed DFT calculations and
experimental studies support the proposed mixed EnT/SET reaction mechanism.
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1f benzophenone n.d. n.d. 69.1 <5 (30)

2 thioxanthone +1.18 −1.11 63.4 11 (38)

3 [Ir(dF(Me)ppy)2(dtbbpy)][PF6] +0.97 −0.92 62.9 28 (47)

4 [Ir-F][PF6] +1.21 −0.89 61.8 61 (>95)

5 fac-[Ir(ppy)3] +0.31 −1.73 58.1 <5 (11)

6 [Ir(ppy)2(dtbbpy)][PF6] +0.66 −0.96 49.2 <5 (17)

7 [Ru(bpy)3][PF6]2 +0.77 −0.81 46.5 <5 (7)

8 [Mes2Acr(tBu)2][BF4] +2.00 n.d. n.d. <5 (10)


