Synthesis of Indole-Fused 1,4-Diazepinones via
Photoredox-Catalyzed Cascade Cyclization Reaction
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Introduction Our goal
Indole-fused 1,4-diazepinones are an important class of biologically Photoredox catalyzed synthesis of complex [1,4]diazepino[1,7-a]indol-6(7H)-ones
active molecules'. Their synthesis has recently been reported starting by a cascade radical addition on C-C double bond followed by intramolecular cyclization.
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Screening of the reaction conditions Entry  PC (mol%) Base  Solvent Y[';']d 322/
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® N 2 Fosin Y (1) 2 6-lutidine  CH.CN 25  n.d. [T\ o7
I\/Ie 3 Yl / 4 /‘/;.//
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solvent, T, time p-Tol 9 Ir(ppy); (5) 2,6-lutidine  DMF 33  3.2:1 | / /\,__ W
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O A 10 Ir(ppy), (1) 2,6-lutidine CH,CN 88 1.3:1 . et o ¢ b
112 Ir(ppy)3 (1) 2,6-lutidine  CH,CN - n.d.
1a O Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol), photocatalyst The structure of 3aa (a) and 3aa’ (b) characterized by
(1-5 mol%), base (2.0 equiv.) in CH,CN (2 ml, 0.1 M) at rt for 20 h the presence of a center of axial chirality on the indole
Bn under 40 W blue led irradiation (Amax = 440 nm). N-C{(aryl) axis was confirmed by X-Ray analysis.
3aa’ 9 Reaction conducted in the dark

Variations on Indole scaffold

r2 Ox,-P-Tol R R2 Yield (%) 3/3’
N Me 5-OMe Me  3ar/ar’ 88 1:11.3
R’ . 0 5-OMe 3aslas’ 99 1:2.5
N 5-F 3at/at’ 62 1:3.3
oA

H
H
6-OMe H
6-CF, H
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Variations on Aroyl chloride

m R Yield (%) 3/3’ Me O P-T0l R Yield (%) 3/3’
O G R H 3ab/ab’ 99 1:1 \Me p-Me 3aw/aw’ 85 1:1
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Expantion of the applicability to other radicals Proposed mechanlsm
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Conclusions
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synthesis of [1,4]diazepino[1,7-a]indol-6(7H)-one derivatives starting from N-indolyl Uiftvarsite dioslh Seh o Mileme) sre thsmled for seme mass szl
phenylacrylamides and aroyl chlorides.3
 Development of an efficient and high yielding methodology for the synthesis of indole-

fused 1,4-dizepinoses with mild reaction condition and wide scope.
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