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Multigram Electrosynthesis of Enecarbamates and 
Related Building Blocks

Significance: Chemistry within a drug-discovery 
environment presents an interesting dichotomy in 
that whereas new chemical space is highly desirable, 
medicinal chemists typically rely on a suite of ro-
bust reactions for their synthetic endeavors, partic-
ularly when planning parallel (library) campaigns. 
Given this, the complexity and novelty of the mole-
cules synthesized arise from the building blocks that 
are used, with a wide variety of diverse and unique 
collections of these becoming more accessible from 
commercial sources (A. Tomberg, J. Boström Drug 
Discov. Today 2021, 25, 2174). The current report 
describes a simple cost-effective electrochemical 
synthesis of a series of cyclic enecarbamates on a 
multigram scale and their subsequent elaboration 
into diverse functionalized building blocks for utili-
zation in drug-discovery programs.

Comment: Prior to this report, the dihydrooxa-
azine 3 was unknown in the literature and, of the 
compounds reported, only the tetrahydropyridine 4 
was commercially available. Optimization of the 
Shono oxidation focused on the development of a 
multigram protocol as opposed to a systematic 
evaluation of reaction variables. Notably, an elec-
trolysis galvanostatic mode was employed on scale 
because of the ease of controlling a constant cur-
rent as opposed to a constant potential. Bu4N+BF4

– 
was selected as the electrolyte owing to its ability 
to catalyze the subsequent conversion of 2 into 3, 
and inexpensive graphite electrodes were used. 
The enecarbamates were subjected to [2+1] cyclo-
additions (10, 11), and electrophilic substitutions 
(12, 13), with further functionalization of the latter 
products achieved through elimination (14) or re-
cyclization after deprotection and treatment with 
hydrazine (15).
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Optimized Shono oxidation–elimination conditions:

Reaction scope (>100 g scale):
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Examples of gram-scale enecarbamate functionalization:
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