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We report a metal-free, linear paired redox-neutral electrochemical diazo coupling that enables the controllable synthesis
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of olefins and azines by modulating reaction conditions. The protocol exhibits a broad substrate scope, delivering desired

products in good yields and diastereoselectivities. Mechanistic investigations, including control experiments and cyclic

voltammetry studies, support a cathodically initiated radical-anion formation pathway.

The conventional electrochemical synthesis generally operates at a
single electrode, while the counter electrode performs a
complementary process that often produces by-products. As a result,
the overall transformation is inherently biased toward either
oxidation or reduction, depending on where the synthetically
relevant chemical reaction occurs. In contrast, redox-neutral
electrosynthesis offers a distinct, more efficient paradigm in which
both anodic and cathodic processes contribute to product
formation.! As a result, each electrode participates in a coordinated,
synthetically meaningful manner, enabling simultaneous oxidation
and reduction within a single system and thereby maximizing
efficiency. Moreover, redox-neutral electrochemical transformations
are generally achieved through two distinct strategies: convergent
and linear paired electrolysis.? In the convergent approach,
intermediates generated separately at the anodic and cathodic sites
subsequently combine to form the desired product (Scheme 1A). By
contrast, linear paired electrolysis involves stepwise activation of a
single substrate, simplifying the overall process (Scheme 1A).
Although significant advances have been made in electrochemical
methods that operate at individual electrodes, the development of
redox-neutral processes, particularly for the synthesis of high-value
organic molecules, remains relatively unexplored. To date, only a
limited number of redox-neutral electrochemical strategies for the
synthesis of organic compounds have been reported.? On the other
hand, controlling product selectivity in electrochemical synthesis has
gained significant attention in recent years, as it can be finely tuned
by varying operational parameters rather than relying solely on
substrate design or reagents. In this context, parameters such as the
electrolyte type, electrode material, solvent, applied potential or
current, and cell configuration play an important role in directing
reaction pathways.* By systematically modulating these parameters,
it becomes possible to favour one product over another, enabling
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switchable synthesis from the same set of starting materials. In
recent years, several studies have mainly highlighted the effects of
electrode materials and the nature of the electrolyte on
electrochemical reaction outcomes, especially on product
selectivity.® In this context, Chiba and co-workers demonstrated the
influence of electrode materials on the oxygen-mediated
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Scheme 1. (A) Schematic illustration of redox-neutral electrochemical strategies; (B)
Previous approaches: metal- or photocatalyzed diazo coupling; (C) Liner paired redox-
neutral electrochemical diazo coupling.
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functionalization of styrene, with platinum electrodes favour the
formation of tetrahydrofuran derivatives.>?

Next, Diazo compounds are highly versatile building blocks in organic
synthesis, enabling a broad range of chemical transformations, such
as X—H carbene insertions (X =C, N, O, S, Si, B, etc.), C—C coupling,
Wolff rearrangement, and cyclopropanation® In recent years, diazo
coupling has emerged as an efficient and versatile strategy for the
construction of both symmetrical and unsymmetrical olefins and
azines. The first carbene homo coupling reaction using diazo
compounds was reported by Grundmann in 1938, marking a
significant milestone in diazo chemistry. Later on, the reductive
coupling of diazo compounds through the terminal nitrogen to
synthesize azines was reported by Pickett in 1982.8 Since then,
numerous catalytic methods have been developed to facilitate
carbene homo/cross-coupling reactions using diazo compounds. In
this context, transition-metal catalysts such as rhodium, silver, gold,
cobalt, and copper have been widely applied,® whereas, more
recently, photocatalytic strategies have emerged as greener
alternatives to homo- and cross-coupling reactions of diazo
compounds (Scheme 1B).1° Previously, Tilley’s group reported Co(l)
catalysis for the intermolecular homo coupling of aryl diazo esters to
yield both azine and olefin derivatives selectively using a cobalt-
based catalyst.’* Subsequently, Sivasankar and co-workers reported
a Cu(l)/phosphine—-Grignard system that favours the selective
synthesis of azine derivatives along with olefin formation.?
However, these approaches still suffer from notable limitations,
including the need for transition metal catalysts, limited substrate
scope, and a primary focus on a single class of products, either olefins
or azines. Also, the light-catalyzed approaches are mainly restricted
to olefin synthesis.

In addition, numerous electrochemical studies have reported the
incidental formation of olefins or azines as by-products when diazo
compounds are used as starting materials.'® However, to the best of
our knowledge, these observations have not been systematically
developed into a controlled electrochemical strategy for the
selective synthesis of either azines or olefins.!* Considering the
synthetic importance of diazo coupling in accessing the valuable
tetrasubstituted olefins and azines, along with the inherent
advantages of electrochemical methods in enabling product control
without the need for external reagents or catalysts, we herein report
a linear paired redox-neutral electrochemical coupling of diazo
compounds that allows tuneable and selective synthesis of azines
and olefins through simple modulation of reaction conditions
(Scheme 1C).

We began our investigation by screening reaction conditions for the
electrochemical coupling of phenyl diazoester (1a) as a model
substrate (Table 1 and Table S1). Initially, electrolysis of 0.1 mmol of
(1a) in acetonitrile (MeCN), using 0.04 M nBusNPFs as the supporting
electrolyte and Pt/Pt electrodes at room temperature, afforded azine
(2a) and olefin (3a) in 31 % and 15 % yields, respectively, with
excellent diastereomeric excess (Table 1, entry 1).To improve
conversion and product selectivity between azine (2a) and olefin
(3a), we systematically varied the electrolyte, electrode material,
and solvent (representative data in Table 1; full details in Table S1).
Notably, replacing nBusNPFg¢ with nBusNBr significantly improved the
reaction outcome, increasing the yield of azine (2a) with good
diastereoselectivity (Table 1, entry 2), whereas ammonium iodide
and tetrafluoroborate salts were less effective (Table S1, entries 3
and 4). A pronounced electrode effect was observed when Pt/Pt
electrodes were replaced with C/C electrodes under otherwise

2| J. Name., 2012, 00, 1-3

identical conditions (Table 1, entry 3). In this case, sel%tjvvggyc%@@q%g
toward olefin formation, with (3a) as theoajor prsdoctand 4nty
trace amounts of azine (2a) detected. Further variation of the
supporting electrolyte while using C/C electrodes consistently
afforded olefin (3a) as the major product with very high
diastereomeric excess, underscoring the decisive role of electrode
material in dictating the reaction pathway (Table 1, entry 4 and Table
S1, entries 6-8).

Table 1. Optimization of the reaction conditions for the control synthesis of
azine (2a) and olefin(3a).

\
N, [o] Ph Ph Ph
o <+>r1(-) o< N= =
Ph ~ =N o * (o} Q
i=5mA,  PH o oo \
j=3.3 mA/cm? \
1a Ar, rt, 6h. 2a (Z, Z-isomer) 3a (Z-isomer)
Entry Electrolyte +/() %Yield ® %Yield b

(2a), (%de)* (3a), (%de)*
1 BusNPFs Pt/Pt 31%, (99%) 15%, (90%)
2 BusNBr Pt/Pt 78%, (99%) 20%, (97%)
3 BusNBr c/c 8%, (80%) 70%, (99%)
4 BuaNI c/c 12%, (90%) 67%, (98%)

5 BusNPFg Pt/Pt 95%, (86%) 0%
6 BusNBr Pt/Pt 90%, (94%) 4%, (80%)
7 Bu4NBF, Pt/Pt 62%, (96%) 15%, (50%)
8 BusNPFs c/c 12%, (62%) 66%, (56%)
9 BusNBr c/C 0% 83%, (99%)

410 BusNPFs Pt/Pt 0% 0%

e11 BusNPFg Pt/Pt 0% 0%

9All entries were carried out under identical constant-current conditions with 1a
(0.1 mmol,17.6 mg) in 2 mL of solvent containing 0.04 M electrolyte. Entries 1-4 were
performed in acetonitrile (MeCN), entries 5-9 in 1,2-dichloroethane (DCE), unless
otherwise noted. ® Determined by HPLC, ¢ Diastereomeric excess (% de) determined by
HPLC; 9no electricity, copen air

Moreover, solvent screening revealed that chlorinated solvents
markedly enhance azine selectivity when combined with Pt/Pt
electrodes. In 1,2-dichloroethane (DCE), both nBusNPFs and nBusNBr
afforded azine (2a) in more than 90% yield with suppression of olefin
formation, whereas nBusNI and nBusNBF, provided modest yields of
azine (2a), along with minor formation of olefin (3a) (Table 1, entries
5-7, and Table S1, entries 9,10,12). Moreover, the electrode-
dependent selectivity observed in MeCN was retained in DCE;
switching from Pt/Pt to C/C electrodes inverted the product
distribution, favoring the olefin pathway irrespective of the
supporting electrolyte (Table 1, entry 8-9, and Table S1, entries 13—
14). In contrast, the  highly polar protic solvent
hexafluoroisopropanol (HFIP) proved detrimental, leading to low
conversions and diminished stereocontrol, likely because strong
solvation and hydrogen bonding interfere with the productive
radical-anion pathway (Table S1, entries 17-18). Further, control
experiments highlighted the crucial role of electrochemical
activation and an inert atmosphere. In the absence of applied
current, no formation of azine (2a) or olefin (3a) was observed,
demonstrating that the transformation does not proceed in the
absence of electricity (Table 1, entry 10). Likewise, conducting the
reaction under open-air conditions led to rapid oxidation of (1a) to
methyl 2-oxo-2-phenylacetate, with no formation of coupling
products (2a) and (3a) (Table 1, entry 11). Moreover, at 3 mA (Table
S1, entries 24), the lower current density reduces the rate of electron

This journal is © The Royal Society of Chemistry 20xx
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transfer, resulting in a lower steady-state concentration of the key
radical-anion intermediate (B), which slows the overall coupling and
allows competing decomposition pathways to erode both yield and
stereocontrol. While, at 10 mA (Table S1, entry 24), the increased
current density accelerates the generation of radical-anion
intermediates, but the higher flux of reactive species promotes non-
selective coupling pathways and over-reduction, diminishing both
yield and diastereoselectivity.’®> The optimal performance at 5 mA
reflects a balance between sufficient radical-anion generation for
productive coupling and controlled reaction kinetics that maintain
high stereochemical fidelity with 0.1 mmol of substrate.

Collectively, these studies demonstrate that the electrode material
is the primary determinant of product selectivity. Consequently,
Pt/Pt electrodes favor azine formation, whereas C/C electrodes
promote olefin formation. The observed divergence in selectivity can

Pt(+) I_|1 PY(-)

Organic-:Chemistry-Frontiers

be rationalized through an electrode-controlled | radical-anion
mechanism, as reported in the literature.15&2: RPlatiarn abentrades;
characterized by rapid heterogeneous electron transfer, promote
faster formation of intermediate B, and stronger adsorption of - and
N-containing intermediates, favor a surface-confined inner-sphere
pathway that promotes N-N bond formation, leading to azine 2a.1”
In contrast, carbon electrodes predominantly operate via outer-
sphere electron transfer, thereby increasing the lifetime of radical-
anion intermediate B in solution and facilitating pathways leading to
olefin 3a.1® Furthermore, solvent polarity and electrolyte nature
primarily influence ion pairing, double-layer organization, and overall
reaction efficiency, thereby modulating diastereoselectivity and the
relative contribution of competing pathways without altering the
underlying radical-anion manifold.®
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Scheme 2: Substrate scope of electrochemical azine formation; All the reactions were performed under a constant current of 5mA, room temperature, under argon atmosphere, 6
h, total charge passed (Q) = 2.23 F/mol;?isolated yield, bde (diastereomeric excess of Z-Z isomer), Faradaic Efficiency (FE).

After optimizing the electrochemical parameters for selective azine
and olefin formation (entries 8 and 14, Table 1), we next explored
the substrate scope using the optimized conditions that favour azine
formation (Scheme 2). Initially, the effect of different ester
functionalities on the reaction outcome was examined. In this
context, phenyl diazoesters bearing alkyl groups such as Me, Et, i-Pr,
and cyclohexyl were smoothly converted, affording the desired azine
products (2a-2d) in 78-85% isolated yields, with high product
selectivity over olefin formation and excellent diastereomeric excess
(up to 90% de). In contrast, the trifluoromethyl-substituted ester
afforded only trace amounts of azine (2e) along with extensive
decomposition of the starting material, indicating that the CF; group
destabilizes the diazo intermediate and promotes premature loss of
N,. Next, the effect of aryl substitution was investigated.
Subsequently, electron-donating groups, such as a 4-OMe
substituent, were well tolerated, affording the desired azines (2f) in

This journal is © The Royal Society of Chemistry 20xx

up to 86% yield. In comparison, the 2-Me-substituted analogue gave
a slightly lower yield of product (2g), likely due to increased steric
congestion at the reactive center. Next, electron-withdrawing groups
such as 4-NO, were also found to be compatible but afforded
reduced yields of azine (2h) and a decrease in diastereomeric excess,
likely reflecting diminished stability of the radical-anion
intermediate. Further, halogen substituents (4-F and 4-Br) had
minimal impact on reactivity or selectivity, delivering the azines (2i-
2j) in comparable yields and very high diastereomeric excess.
Additionally, 3-bromo meta substitution (2k) was also tolerated,
affording the azine in 78% vyield with up to 85% diastereomeric
excess. Also, 4-bromo substitution on the phenyl ring of diazo ester
in combination with ethyl ester was well tolerated and obtained the
desired product (2l) in 84% yield and more than 99% de. Beyond aryl
diazoesters, when the aliphatic a-diazo esters were tested, only trace
amount of azine (2m, 2n) was formed, consistent with the lower

J. Name., 2013, 00, 1-3 | 3
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stability of the cathodically generated radical-anion in the absence of
conjugation. Methyl 2-diazo-2-(thiophen-2-yl) acetate also afforded
only traces of azine (2p), whereas the amide diazo 2-cyano-2-diazo-
N-methyl-N-phenylacetamide (20) did not yield any product. In
contrast, a heteroaromatic isatin-derived diazo compound
performed well, furnishing the azine (2q) in 65% isolated yield with
excellent stereocontrol; thereby underscoring the role of extended
conjugation in stabilizing the key radical anion intermediate.

N2
O\R1 C(+) CE)

Further, the modest Faradaic efficiencies observed are, consistent
with a catalytic electron-initiation pathwayloiro3whiehOaossox
stoichiometric amount of charge triggers radical formation, which
then propagates chemically.?’ The stereochemical assignment of the
major product was confirmed by single-crystal X-ray analysi of (2a),
which revealed exclusive formation of the Z Z-configured azine
(Figure $12).

X
R
U o nBu4NBr(0.04M), DCE (10ml)
1=5 mA, j =3.3 mA/cm?
0-5Tm0| Undivided Cell

3e, R1: CFg, 0%2

30, 0%%;

3a, R = Me, 76%%; 99%"; FE:17%
3b, R,= Et, 80%% 98°; FE:18%

3c, Ry= i-Pr, 79%%; 97%"; FE:18%
3d, Ry=Cy, 75%%; 89%"; FE:17%

{ * \,

3f, R,=4-OMe,82%2; 97%P; FE:18% 3j (CCDC 2493474)
3g, Ry= 2-Me, 81%%; 75%P; FE:18% ' rrrrrsmrsmreseess!
3h, Ry=4-NO,, 79%%; 94 %"; FE:18%
3i, Ry=4-F, 83%? 98%°; FE:19%

3j, Ry= 4-Br, 85%%; 96%"; FE:19% K,
3k, Ry= 3-Br, 82%%; 94%P; FE:19%
3l, Ry= Et, Ry= 4-Br, 85%2; 97%®; FE:19% 3n,R,= -Bu, traces

3m,R,= Et, traces

3p, 46%2; 90%P; FE:10%

Scheme 3: Substrate scope of electrochemical olefin formation; All the reactions were performed under a constant current of 5mA, room temperature, under argon atmosphere, 6
h, total charge passed (Q) = 2.23 F/mol; %isolated yield, °de (diastereomeric excess of Z-Z isomer), Faradaic Efficiency (FE).

In the second stage of our study, we examined the substrate scope
for the selective formation of olefinic products under the optimized
conditions. In this context, phenyl diazo esters containing Me, Et, n-
Pr, or cyclohexyl ester groups gave the corresponding Z-olefins (3a—
3d) in good vyields, i.e. 75-80%, with consistently high
diastereoselectivity (%de up to 99%). Next, the scope of substitutions
on the phenyl ring of phenyl diazo ester was screened. Subsequently,
electron-donating groups (4-OMe and 2-Me) were well tolerated and
gave the desired olefins (3f,3g) in good vyields; however,
diastereoselectivity was slightly dropped in the case of 2-methyl
substitution. An electron-withdrawing substituent (4-NO,) also
performed efficiently, delivering (3h) in good yield (79 %) with good
diastereoselectivity (% de = 94 %). Moreover, halide substituents
such as 4-F and 4-Br had a negligible impact on either yield or
stereocontrol, furnishing the corresponding olefin products (3i-3j) in
good yields and with high diastereoselectivity. Additionally, 3-bromo
meta substitution (3k) was also well tolerated, affording the
corresponding olefin in 82% yield with 94% diastereomeric excess.
Further, 4-Br substitution in combination with ethyl ester gave the
corresponding product (3l) in 85% isolated yield and 97%
diastereomeric excess. Beyond aryl diazoesters, aliphatic a-diazo

4| J. Name., 2012, 00, 1-3

esters such as (3m) & (3n) were unreactive under the
electrochemical conditions, and only a trace of olefin product was
observed, which might be due to the lower stability of the
radical-anion intermediate in the absence of aryl groups. The amide
diazo 2-cyano-2-diazo-N-methyl-N-phenylacetamide (30) did not
react, whereas in the case of Methyl 2-diazo-2-(thiophen-2-yl)
acetate, the product (3p) was obtained in 46% yield with 90% de. The
stereochemical assignments of the major and minor isomers of 3j
were confirmed by single-crystal X-ray diffraction (Figure $13-S14).

This journal is © The Royal Society of Chemistry 20xx
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Scheme 4. Proposed mechanistic pathways for the electrochemical coupling of phenyl
diazo ester (1a) leading to olefin and azine products

Based on previous reports, a plausible mechanism for the
electrochemical diazo coupling of phenyl diazo ester (1a) is proposed
(Scheme 4). The reaction is initiated by single-electron transfer (SET)
at the cathode, affording the diazo radical anion (A).2! Further,
stabilization of intermediate (A) by the adjacent carbonyl group
facilitates extrusion of dinitrogen, generating a radical anion
intermediate (B).22 This radical-anion intermediate (B) displays
ambiphilic reactivity, where the radical center favors coupling while
the anionic component supports nucleophilic attack.?®> Next, the
radical anion (B) undergoes nucleophilic attack on the carbon center
of phenyl diazo ester (1a), followed by the single electron oxidation
at the anode to furnish the final olefin product (3a). In the other
pathway, intermediate (B) undergoes nucleophilic attack at the
terminal nitrogen of a second phenyl diazo ester molecule (1a),
furnishing the azine radical intermediate (C), which further oxidizes
at the anode to provide the final azine product (2a), consistent with
the established diazo coupling pathway.2418 Qverall, these findings
highlight a dual mechanistic manifold in which cathodically
generated radical anions participate in  diazo-coupling
transformations, with the orientation of nucleophilic attack playing a
key role in determining product selectivity.

At more negative potentials, the current increases markedly,
consistent with a follow-up chemical step and an overall EC-type
process. On the reverse scan, only background anodic currents
associated with the supporting electrolyte are observed. This
sequence involves a cathodic reduction of phenyl diazo ester (1a),
followed by an oxidation that regenerates it, thereby completing
the electrochemical cycle.

Next, a cyclic voltammetry was employed to probe the redox
behavior of phenyl diazo ester (1a) under two different conditions,
i.e., 0.1 M nBusNPFg in DCE (Figure 1a & b) and 0.1 M nBu4NBr in DCE
(Figure 1c & d) (A detailed discussion is given in the Sl, Figure S3.)

To gain insight into the proposed reaction mechanism, cyclic
voltammetry (CV) experiment was set up (Figurel), in the presence
of 0.1 M nBusNPFg in DCE, recorded with a platinum disk working
electrode and a non-aqueous Ag/Ag* reference electrode, shows a
pronounced irreversible cathodic wave with a peak potential at -2.1
V vs Ag/Ag*, which might be attributed to a one-electron reduction
of (1a) to give the corresponding radical anion intermediate (A). The
radical anion intermediate (A) then decomposes rapidly, losing

This journal is © The Royal Society of Chemistry 20xx
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Figure 1: Cyclic voltammograms (CV) of 0.001M (1a) (a) Reduction Half under azine
forming conditions (b) Reduction Half under azine forming conditions in 0.1 M nBusNPFg
in DCE. (c) Reduction Half under olefin conditions (d) oxidation half under olefin
conditions in 0.1 M nBusNBr in DCE.

nitrogen to generate a carbanion (B). Further, a cyclic voltammetry
experiment was conducted under reaction conditions used for the
selective synthesis of olefin products, i.e., phenyl diazoacetate (1a)
in 0.1 M nBugNBr in dichloroethane (DCE). In this medium, a cathodic
peak is observed at -1.4 V vs Ag/Ag*, which is not present in the blank
electrolyte trace and is therefore assigned to the reduction of (1a) to
radical anion (A). At more negative potentials, the current increases
markedly, consistent with a follow-up chemical step and an overall
EC-type process. On the reverse scan, only background anodic
currents associated with the supporting electrolyte are observed.
while the key cathodic features remain the primary evidence for the
proposed radical-anion pathway. This sequence involves a cathodic
reduction of phenyl diazo ester (1a), followed by an oxidation that
regenerates it, thereby completing the electrochemical cycle.

To probe the radical-anion pathway, an experiment was set up in the
presence of 1.0equiv. of 2,2,6,6-tetramethyl-1-piperidinyloxy
(TEMPO) using the reaction conditions (Table 1, entry 9) optimized
for the selective formation of olefin products (Scheme 5-1). After 1 h,
the mixture was quenched with H,0, and HR-MS showed a
protonated TEMPO adduct (TEMP-H). Interestingly, quenching with
D,0 yielded the deuterated analogue (TEMP-D), suggesting that a
radical and a concomitant anion, i.e., intermediate B (Scheme 4), are
generated. Further, to get information about the azine formation
pathway, the azine-selective conditions (Table 1, entry5) were
examined in the presence of TEMPO. After 1 h, the mixture was
quenched with H,0, and HRMS analysis revealed the formation of
adduct (TEMP-H, Scheme 5-Il). This experiment indicated that a
radical anion intermediate (B) was formed during the azine
formation pathway. Interestingly, adding TEMPO after 30 min of
reaction progress, followed by quenching after an additional period
of 10 minutes, produced both the azine product 2a (m/z = 325.1185)
and a TEMPO-2a adduct (m/z = 480.2500, Scheme 5-1Il), suggesting
the formation of an azine radical intermediate (C) (Scheme 4).
Finally, azine (2a) was subjected to the olefin-selective conditions
(entry9, Tablel); it remained unchanged (Scheme 5-IV),
demonstrating that azine does not serve as a precursor to the olefin.
In the end, we successfully performed a gram-scale synthesis. The
reaction of substrate (1b) furnished the desired product (3b) in 74%
isolated vyield. Similarly, compound (2c) was obtained from (1c) in
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77% isolated yield. However, the reaction took a little longer to
complete (page S15-16 in Sl). To further showcase the synthetic
utility of the homocoupled products, we performed further
transformation. In particular, the representative olefin (3a) was
converted into the corresponding anhydride derivative'® This
transformation underscores the value of the electrochemically
generated olefins as versatile building blocks for constructing
functionalized anhydride frameworks.

N, nBu4NBr DCE COOMe
Xeo I=5mAArth- qo or No D)LCOOMS
Ph Me TEwpo O™ "Ph

(1equiv.) TEMP-H
TEMP-D
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Obsoraod Mass =306 208 Calculated M+H = 3072132
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2a
Scheme 5. Control experiments.

Next, computational analysis was undertaken to elucidate the
intrinsic factors governing stereoselectivity across both the olefin
and the azine (Figure 2). The calculations were focused on evaluating
the inherent stabilities and stereochemical preferences of the
neutral products formed after the electrochemical steps, without
explicitly modeling the electrode electrolyte interface or the redox
events, as commonly adopted in product-level mechanistic studies of
electrochemical transformations. The geometries of the relevant
isomeric products (2a), (2a’), (3a), and (3a’) were optimized using
density functional theory (DFT) geometry optimizations using
Gaussian16, and ORCA (version 5.0.3) (More Computational details
are provided in supporting information). The calculated free-energy
differences reveal a consistent intrinsic thermodynamic bias that
rationalizes the experimentally observed selectivity across both
reaction manifolds. For the azine products, isomer (2a’) is predicted
to be less stable than (2a) by 3.3 kcal/mol, a free-energy difference
that corresponds to a strongly selective population bias at ambient
temperature and is widely accepted as sufficient to account for
stereochemical outcomes in organic reactions. Likewise, for the
olefinic coupling products, the Z-isomer (3a) is calculated to be more
stable than the corresponding E-isomer (3a’) by 3.6 kcal/mol. These
energetic preferences arise from a balance of electronic and
noncovalent interactions, including favorable m—m stacking and
dispersion effects that are selectively accessible in the preferred
geometries and outweigh steric congestion, consistent with
established mechanistic paradigms for conjugated olefins.
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In summary, we have developed a transition-metal-free, linear-
paired redox-neutral electrochemical platform for the switchable
homo-coupling of aryl diazoesters. The protocol exhibits a broad
substrate scope, tolerating a range of ester groups, electron donating
and with drawing groups, along with halides, delivering products in
good to excellent yields along with high diastereoselectivities.
Mechanistic investigations, supported by CV and control
experiments, revealed a radical-anion pathway in which the
electrode interface directs selective product formation. Thus, this
study provides an example of a redox-neutral electrochemical
process in which product selectivity between two classes of
compounds can be rationally controlled by tuning electrochemical
parameters rather than changing catalysts or substrates.
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