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S1: Experimental details 
 
 All reagents were received from commercial sources and used without further purification 
unless otherwise specified. Toluene, dichloromethane, acetonitrile and tetrahydrofuran were 
dried with a solvent purification system using a 1 m column containing activated alumina. 
Benzene was distilled from CaH2 and stored under molecular sieves. 1H and 13C NMR spectra 
were obtained at room temperature using CDCl3 as solvent on 400 and 500 MHz Bruker 
spectrometers.  
 
 Voltammograms and bulk electrolysis experiments were performed on a Pine Instruments 
AFCBP1 Bipotentiostat system in a two chamber Basi Bulk Electrolysis cell setup (MF-
1056) with a platinum mesh (50x50mm) working electrode. All potentials are reported as 
referenced vs. NHE using a double junction Ag/AgCl non-aqueous reference electrode and 
the ferrocene/ferrocenium couple as external standard. A platinum coil was used as counter 
electrode. Electrolyses were run under continuous Ar purge. 
 Data workup was performed on OriginPro v8.0988 and AfterMath Data Organizer Version 
1.2.3383.  
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S2: General Procedure 
 
 Stoichiometric experiments general procedure: 0.135 mmol amine substrate (15.4μL 
indoline or 25.4 mg N-phenylbenzylamine) were added to a flame dried 5-mL round bottom 
flask. After evacuating/backfilling the headspace with argon three times, 2.5 mL solvent were 
added via a degassed volumetric syringe. 0.135 mmol DDQ (30.8mg) were weighed in a 
flame dried 5mL round bottom flask equipped with a magnetic stir bar (cooled under 
vacuum) and placed under argon. The headspace was evacuated/backfilled with the inert gas 
three times and 2.5 mL solvent were added. The amine solution was transferred into the DDQ 
solution via a steel cannula. After consumption of the starting material, the reaction mixture 
was reduced in volume under vacuum, taken in 10 mL diethylether and washed with 3x10mL 
3M NaOH solution cooled to 0°. The organic layer was dried over MgSO4 and the ether 
evaporated in vacuo. The workup yielded pure product in yields presented below. 
 

N
H

N
1  equivalent DDQ

room temperature, Ar
Ia Ib  

Table 1. Stoichiometric N-phenylbenzylamine (Ia) oxidationa 

Entry Solvent Time Productb % 
1 Benzene 30s 86% 
2 THF 1min 33% 
3 Toluene 3min 66% 
4 Acetonitrile 1min 52% 
5 Dichloromethane 1min 28% 
6 CF3Ph 30s 51% 
a1:1 DDQ:substrate ratio, under Ar. 21°C. 
b Yield confirmed by NMR with trimethoxybenzene as internal standard. 

N
H

N
H

1 equivalent DDQ

room temperature, Ar

IIa IIb  
Table 2. Stoichiometric indoline (IIa) oxidationa 

Entry Solvent Time Productb % 
1 Benzene 30s 97% 
2 THF 30s 28% 
3 Toluene 4min 56% 
4 Acetonitrile 2min 53% 
5 Dichloromethane 1min 69% 
6 CF3Ph 2min 61% 
a1:1 DDQ:substrate ratio, under Ar. 21°C. 
b Yield confirmed by NMR with trimethoxybenzene as internal standard. 

 
N-benzylideneaniline (Ib): 1H NMR: (400 MHz, CDCl3) 8.38 (1H, s, CH=N), 7.84 (2H, m), 
7.36-7.43 (3H, m), 7.31 (2H, m), 7.12-7.18 (3H, m) 13C NMR (500 MHz, CDCl3) 160.58, 
152.22, 136.33, 131.53, 129.29, 128.95, 128.92, 126.08, 121.00.  
 
Indole (IIb): 1H NMR (400MHz, CDCl3) 7.83 (1H, br s, NH), 7.67 (1H, d), 7.30 (1H, d), 
7.21 (1H, t), 7.14 (1H, t), 7.07(1H, d), 6.54 (1H, d) 13C NMR: (500MHz, CDCl3) 135.69, 
127.77, 124.3, 121.89, 119.78, 111.10, 102.25. 
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S3: Controlled potential electrolysis 
 
 Catalytic experiment The Basi cell was charged with 3.061 g sodium perchlorate and 50 
mL dry acetonitrile and a dry magnetic stir bar. The solution was degassed for 30 minutes 
prior to the start of the experiment. 3mL of the solution were added to the cathode chamber 
(the chambers were separated by an E type ceramic frit). Substrate and DDQ were weighed 
out and added to the anode chamber. After setting up the working, reference and counter 
electrode, the experiment was set to proceed at 0.964V vs. NHE with continuous Ar purge. 
The crude product was concentrated in vacuo and 50mL ether added. The resulting 
suspension was filtered and the organic layer was washed with 2 x 50mL 3M cold (0°) NaOH 
and subsequently dried over MgSO4 to yield the desired imine product in 95% yield. 
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S4: Electronic Structure Calculations  
 
All calculations were performed using Gaussian 03 and Gaussian 09 programs.1,2 The BH&H 
hybrid density functional (50% Hartree-Fock exchange and 50% LSDA exchange), which is 
known to be capable of correctly reproducing π-stacking geometry and interactions,3,4 was 
selected. All calculations were done with the 6-311++G(d,p) basis. Changes in the free energy in 
solution ΔG(soln) from states R to P were found using the thermodynamic cycle: 
 

 
 
and 
 

ΔGR/P(soln) = ΔGR/P(g) + ΔGsolv(P) - ΔGsolv(R),    (1) 
 
where ΔG(g) = ΔH(g) - TΔS(g) is the free energy state transition in the gas phase.  The solvation 
free energies ΔGsolv were computed using the standard self-consistent reaction field (SCRF) 
approach5,6 based on gas-phase geometries with a dielectric constant of ε = 2.27 (benzene) for the 
continuum solvating medium. Enthalpy changes in the gas phase ΔH(g) = ΔHSCF(DFT) + ΔHZPE + 
ΔHT were obtained from changes in the DFT self-consistent field energy ΔHSCF(DFT) in the gas 
phase and vibrational frequency calculations that yield changes in the zero point energy ΔHZPE, 
corrections for molecular entropy changes ΔS(g), and corrections due to changes in thermal 
enthalpy ΔHT. 
 
 
Table 3. Atomic coordinates used for DFT calculations. Structures are referred to in Figure 1 in 
the main text. 
 
1:1 Complex 
 C    -0.542759     0.794615    -0.821552 
 C    -0.910993    -0.581939    -1.174365 
 C    -2.159538    -1.040759    -1.007775 
 C    -3.247373    -0.157146    -0.549742 
 C    -2.877054     1.230258    -0.216653 
 C    -1.624411     1.665684    -0.329650 
 O     0.577561     1.189453    -0.962575 
 O    -4.370762    -0.544813    -0.478498 
Cl    -4.135455     2.192323     0.363712 
Cl    -1.152224     3.227039     0.103573 
 C     0.585696    -0.905595     1.385305 
 C     0.243204    -2.249155     1.166511 
 C    -1.035387    -2.676281     1.386548 
 C    -2.018726    -1.800209     1.826915 
 C    -1.671370    -0.495211     2.115502 
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 C    -0.400186    -0.042178     1.880646 
 H     0.988316    -2.938396     0.796845 
 H    -1.291340    -3.706819     1.180665 
 H    -3.030569    -2.147495     1.981465 
 H    -2.416171     0.189754     2.501039 
 H    -0.135741     0.986848     2.094623 
 N     1.807189    -0.436387     1.116666 
 N    -2.802878    -3.432122    -1.625926 
 C    -2.523235    -2.363808    -1.349050 
 N     0.966826    -1.986692    -2.184767 
 C     0.124533    -1.372718    -1.726583 
 H     1.982182     0.543551     1.255486 
 C     2.891140    -1.220564     0.596892 
 H     3.231855    -1.945000     1.343236 
 H     2.549879    -1.780738    -0.277922 
 C     6.109310     1.320291    -0.539165 
 C     4.852114     1.507882    -1.074585 
 C     3.811807     0.684661    -0.707659 
 C     4.021737    -0.333145     0.205942 
 C     5.279267    -0.513276     0.741549 
 C     6.322309     0.307410     0.368281 
 H     6.925172     1.966989    -0.831391 
 H     4.681218     2.300314    -1.790309 
 H     2.823359     0.827262    -1.128833 
 H     5.444465    -1.305583     1.460823 
 H     7.305046     0.156541     0.793338 
 
TS 
 C    -0.082904     0.279438    -1.404765 
 C    -1.197192    -0.565384    -1.509997 
 C    -2.428757    -0.194361    -1.056170 
 C    -2.664136     1.115087    -0.474251 
 C    -1.482677     1.955412    -0.373576 
 C    -0.270504     1.549215    -0.815392 
 O     1.081612    -0.137058    -1.795835 
 O    -3.745055     1.456799    -0.064556 
Cl    -1.706152     3.449057     0.398216 
Cl     1.127467     2.507244    -0.592308 
 C    -0.358343    -1.013150     1.369373 
 C    -0.731107    -2.333006     1.180139 
 C    -1.990985    -2.729081     1.549375 
 C    -2.881564    -1.832486     2.111006 
 C    -2.499253    -0.528817     2.313829 
 C    -1.238784    -0.112773     1.941615 
 H    -0.061145    -3.048811     0.725623 
 H    -2.293139    -3.752366     1.378030 
 H    -3.880361    -2.153042     2.368255 
 H    -3.193314     0.188310     2.727994 
 H    -0.941183     0.918767     2.090103 
 N     0.873674    -0.523244     0.959343 
 N    -4.366390    -1.849558    -1.029148 
 C    -3.509733    -1.097343    -1.057104 
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 N    -0.664376    -2.954710    -2.239563 
 C    -0.934341    -1.885966    -1.951165 
 H     1.068029     0.422343     1.263088 
 C     1.836303    -1.137248     0.286508 
 H     1.637985    -2.167271     0.010526 
 H     1.577936    -0.626423    -0.991109 
 C     5.878474     0.030301     0.271146 
 C     4.960090     0.798333     0.958149 
 C     3.636326     0.437455     0.984471 
 C     3.214232    -0.707214     0.323912 
 C     4.143365    -1.471551    -0.368362 
 C     5.466599    -1.106440    -0.390667 
 H     6.919639     0.320064     0.254530 
 H     5.282634     1.687298     1.481519 
 H     2.940236     1.057127     1.534711 
 H     3.815143    -2.359593    -0.893789 
 H     6.181728    -1.711394    -0.929657 
 
Ion Pair 
 C    -0.125465     0.907432    -1.171133 
 C    -0.373087    -0.398066    -1.523690 
 C    -1.644374    -0.964477    -1.426631 
 C    -2.752778    -0.238310    -0.901185 
 C    -2.431430     1.133074    -0.555874 
 C    -1.182948     1.667334    -0.681365 
 O     1.117768     1.436790    -1.142932 
 O    -3.853676    -0.719451    -0.697782 
Cl    -3.699172     2.033434     0.121912 
Cl    -0.822229     3.247651    -0.127044 
 C    -0.171463    -0.815368     1.542532 
 C    -0.489040    -2.128530     1.263816 
 C    -1.761584    -2.574142     1.526552 
 C    -2.706880    -1.720244     2.056360 
 C    -2.376397    -0.413206     2.335619 
 C    -1.108882     0.047502     2.069730 
 H     0.211614    -2.788982     0.769980 
 H    -2.033715    -3.582351     1.249524 
 H    -3.719500    -2.064058     2.205531 
 H    -3.124025     0.269560     2.712490 
 H    -0.856005     1.087116     2.245210 
 N     1.084814    -0.275457     1.221665 
 N    -1.889446    -3.463188    -1.856558 
 C    -1.808318    -2.336601    -1.682574 
 N     1.763580    -1.750655    -1.826133 
 C     0.768892    -1.189410    -1.764232 
 H     1.105123     0.737153     1.153344 
 C     2.157934    -0.907323     0.926248 
 H     2.112578    -1.988337     0.956708 
 H     1.688541     0.997034    -1.774705 
 C     5.882700     0.725393    -0.040650 
 C     4.835726     1.582071     0.247214 
 C     3.600227     1.078323     0.557167 
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 C     3.405205    -0.297896     0.589136 
 C     4.458327    -1.149536     0.291214 
 C     5.694179    -0.638648    -0.022406 
 H     6.853821     1.131383    -0.288229 
 H     4.988492     2.651447     0.221339 
 H     2.786055     1.765728     0.744895 
 H     4.291754    -2.218609     0.288609 
 H     6.510448    -1.305377    -0.259657 
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