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A) Classical Barton-Zard reaction!!
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The Barton—Zard reaction offers a direct method for f\o
synthesizing aromatic 2-carboxyl-3,4-disubstituted pyrroles base l 5-endo-dig
from electron-deficient alkenes, nitroarenes, or nitroindoles
using a-isocyanoacetates under basic conditions.! When a- —N_H
substituted Isocyanoacetates are used, the reaction O/%COz 0/% COR =~ O, COLR
pathway Is altered, preventing rearomatization and resulting 1,5-H shift rearomatization

IN non-aromatic polycyclic products—this Is referred to as
the interrupted Barton-Zard reaction.?

B) Interrupted Barton-Zard reaction
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RESULTS AND DISCUSS|ION Scheme 1. Classical vs. Interupted Barton-Zard reaction
Notably, only one example of such 3,3-diaryl-substituted
polycyclic systems has been previously reported, and only as
a postmodification.® In this work, we present a telescoped 1. 1M NaOH (0.5 mL)
interrupted Barton-Zard/Friedel-Crafts alkylation sequence NO TBAB (20 mol%) N
.. . . 2 o Toluene (1.0 mL) U
for synthesizing hexahydropyrrolo[3,4-blindole cores with A s 40 °C. 4 h 0N ~NH
multiple aryl substit_u_ents. Us@ng. Bronsted base-mediat_ed O v 1 2. Nucleophile (1.5 eq) o 2
phase-transfer conditions, 3-nitroindoles (la—p) react with Ts Ar'” CAr TsOHxH ,0 (2.0 eq) A Ar
benzophenone-derived  isocyanides (2a-c) to form 40°C, 24 n Ts
: : : : : : 1a-p 2a-c 3-27
pyrrolo[3,4-bjindole Iintermediates, which undergo in situ (1.2 eq)
alkylation with aromatic and heteroaromatic nucleophiles
under acidic conditions. Scheme 2. Developed cascade reaction for the synthesis of polycyclic

pyrrolo[3,4-b] indole cores
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CONCLUSION

The reaction of 3-nitroindoles with a,a-diaryl-substituted methyleneisocyanides, followed by In situ addition of an aryl nucleophile,
generally afforded the desired products as single diastereomers in moderate to good yields.* While the process tolerates most electron-
deficient indoles and nucleophiles, it is highly sensitive to the structure of the isocyanide derivatives, with the dearomatization step
representing the limiting stage of the cascade. Preliminary attempts under asymmetric conditions yielded racemic products in low yields;
further optimization in this direction is currently underway in our group.
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