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1. Cyclic voltammetry

Cyclic voltammetry experiments were conducted in a 4-neck flask that contained the analytes dissolved ina 0.1 M
solution of tetrabutylammonium hexafluorophosphate in acetonitrile. A glassy carbon disc (@ 3 mm), a Pt wire (@
0.5 mm), and Ag/AgCl electrode were used as a working electrode, a counter electrode, and a pseudo-reference
electrode, respectively. The voltage was measured by PalmSens4 potentiostat in the presence of ferrocene as an

external standard, at a scan rate of 0.1V/s (Fig. S1 and S2).
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Fig. S2 Cyclic voltammograms of Blank, 1a, 2, and 3a.
2. Faradaic calculation
Faradai o Q experimental 100
aradaic ef ficiency = ——— X
11 y Q theoretical
ZzXnXF

——x1
Q theoretical x 100

Faradaic ef ficiency =

With z = number of electron required for the reaction used =2
n = mol of product obtained = (maybe use the number in moles here and list the mass in parentheses) 0.0447

g (88%, MW. of product = 247.2202 g/mol)
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F = Faradaic constant (96485 C/mol)

Q theoretical = | (current, Ampere) X t (reaction time, second)

0.0447 g
2 X (72722029 mol
0.005 A x 7200 second
Faradaic ef ficiency = 94%
3. General procedure A (Synthesis of 2-isocyanobiphenyls 1)

) X 96485
x 100

Faradaic ef ficiency =

r2-L Ny PO = = =
| S N TR N TR N TR

Ri- N Pd(PPhy)y, KsPO, g1l N HCOOH, Ac,0 il \ POCIs, NEt; g1 o

- = ! - T I S L

NH, EtOH, reflux, NH, THF, 0 °C—rt, NHCHO THF, 0°C, 2 h, Ar NC
12 h, Ar 2 h, Ar 1
Step | Step 1l Step 1l
Scheme S1 Synthesis of 2-isocyanobiphenyls 1
4. General procedure B (Synthesis of phenanthridines 3)
2o P) «\:ﬁpw
N 9.6 mA.cm? 80 °C,2h
R+ + CF3S0,Na
= n-BuyNPFg 0.2 M, DMF
NC
1 2 3
Scheme S2 Synthesis of phenanthridines 3.
5. Radical trapping experiment
Fs;C
1,1-diphenylethylene |
(3 equiv)
*+ CF3SO2Na Standard conditions O O
NC
1a 2 3a, Trace 4, 45%

30% Recovery of 1a

Detected by '°F-NMR
(Isolated yield)

Scheme S3 Radical trapping experiment.

6. Picture of experiment set up

Fig. S3 Reactors set up and electrode.
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7. NMR spectra of 2-isocyanobiphenyls 1a-1s

IH NMR spectrum of 1a (400 MHz, CDCls)
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IH NMR spectrum of 1b (400 MHz, CDCls)
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IH NMR spectrum of 1¢ (400 MHz, CDCls)
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IH NMR spectrum of 1d (400 MHz, CDCls)
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19F NMR spectrum of 1d (376 MHz, CDCls)
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IH NMR spectrum of 1e (400 MHz, CDCls)
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IH NMR spectrum of 1f (400 MHz, CDCls)
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1F NMR spectrum of 1f (376 MHz, CDCls)
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'H NMR spectrum of 1g (400 MHz, CDCls)
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IH NMR spectrum of 1h (400 MHz, CDCls)
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IH NMR spectrum of 1i (400 MHz, CDCls)
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IH NMR spectrum of 1j (400 MHz, CDCls)
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1F NMR spectrum of 1j (376 MHz, CDCls)
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IH NMR spectrum of 1k (400 MHz, CDCls)
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IH NMR spectrum of 1l (400 MHz, CDCls)
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IH NMR spectrum of 1m (400 MHz, CDCls)
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19F NMR spectrum of 1n (470 MHz, CDCls)
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IH NMR spectrum of 10 (500 MHz, CDCls)
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IH NMR spectrum of 1p (400 MHz, CDCls)
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IH NMR spectrum of 1q (400 MHz, CDCls)
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IH NMR spectrum of 1r (400 MHz, CDCls)
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'H NMR spectrum of 1s (400 MHz, CDCIs)
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8. NMR spectra of 6-(trifluoromethyl)phenanthridines 3a-3s

IH NMR spectrum of 3a (400 MHz, CDCls)
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19F NMR spectrum of 3a (376 MHz, CDCls)

n
o m
o (=)}
S o
S 8
O ~
N” > CF,
3a
0 10 20 30 40 50 60 70 -8 90  -100 -110 -120 -130  -140  -150

f1 (ppm)



S00°0—

£59C—

S30

092t
S19°2
619°¢
989°¢1
b9
L2LL

VA 74V
soLL—+
b8t
168'¢
216°2
091’8
081’8
T5E'8
0s£'8]
So.&
189'8

IH NMR spectrum of 3b (400 MHz, CDCls)

S19°2
619°L

989°L~
ovoz/
Ve AN
i~
sorL”
(7572
b68'L—
6L

09T°8~
081°8~"

TSE8~
087

8.0
f1 (ppm)

8.1

8.3

8.4

8.5

~
N™ CFs JUL e b
[=2) (=2 o]
@ @ °’3
o o o
7.9 7.8 7 2 7.6

3b

Me

F00'E

2860
2660
660

60
002
»00'T

0.0

1.0 05

20 15

T

30 25

3.5

0 45 40

5.0

5 60 55
f1 (ppm)

6.5

7.0

T

7.5

0

0 95 90 85 8

11.0 105 10.0 9.5

13C NMR spectrum of 3b (100 MHz, CDCls)

£ST°CC—

28992
aoo.mnw
me.R

006°Z1T
§59°02T
6v9'12T
£S8'12T
08b°2ZT
TV €T
LL6VTT
2645211
128'521
§68°SZTA
888°SCT 1
S9T92T
9.8°£TTH
T08°0ET!
T60°TET,
€TTTETY
se9eeT/
6TS'6ET~
080°0KT~
890°SHT~,
6E°SpTf
LILSHT
Sb0'9pT/

006°LTT—

S59°0¢T—

LOLTZT

oro+<T

(581217

TIyeeT—

LL6'VTTA
76514\
128'S2T
G58'GTT~
888°52T/
S91'92T

Me

CF3

il
~—
(=)}
=
=
xm B 3
~—
o
LN
o
~E
FN Q
e n
[ (s
i
|M \v [
= 890'shT o
w T6ESHTS LA E
B VAV N 8
(g SWO9FTy |z
o
0
5 E
a .
=)

110

120

90 80 70 60 50 40 30 20 10
f1 (ppm)

100

150 140 130

160



19F NMR spectrum of 3b (376 MHz, CDCls)
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IH NMR spectrum of 3¢ (400 MHz, CDCls)
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19F NMR spectrum of 3¢ (376 MHz, CDCls)
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IH NMR spectrum of 3d (400 MHz, CDCls)
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19F NMR spectrum of 3d (376 MHz, CDCls)
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IH NMR spectrum of 3e (400 MHz, CDCls)
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19F NMR spectrum of 3e (376 MHz, CDCls)
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'H NMR spectrum of 3f (400 MHz, CDCls)
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19F NMR spectrum of 3f (376 MHz, CDCls)
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'H NMR spectrum of 3g (400 MHz, CDCls)
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19F NMR spectrum of 3g (376 MHz, CDCls)
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IH NMR spectrum of 3h (400 MHz, CDCls)
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19F NMR spectrum of 3h (376 MHz, CDCls)
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'H NMR spectrum of 3i (400 MHz, CDCls)
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19F NMR spectrum of 3i (376 MHz, CDCl3)
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'H NMR spectrum of 3j (400 MHz, CDCls)
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19F NMR spectrum of 3j (376 MHz, CDCls)
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19F NMR spectrum of 3k (376 MHz, CDCls)
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'H NMR spectrum of 31 (400 MHz, CDCls)
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19F NMR spectrum of 31 (376 MHz, CDCl3)
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'H NMR spectrum of 3m (400 MHz, CDCls)
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19F NMR spectrum of 3m (376 MHz, CDCls
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'H NMR spectrum of 3m’ (400 MHz, CDCls)
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19F NMR spectrum of 3m’ (376 MHz, CDCls)
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IH NMR spectrum of 3n (500 MHz, CDCls)
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19F NMR spectrum of 3n (470 MHz, CDCls)
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IH NMR spectrum of 30 (500 MHz, CDCls)
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19F NMR spectrum of 30 (470 MHz, CDCls)
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IH NMR spectrum of 3p (400 MHz, CDCls)
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13C NMR spectrum of 3p (100 MHz, CDCls)
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19F NMR spectrum of 3p (376 MHz, CDCls)
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IH NMR spectrum of 3q (400 MHz, CDCls)
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19F NMR spectrum of 3¢ (376 MHz, CDCls)
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'H NMR spectrum of 3r (400 MHz, CDCls)
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19F NMR spectrum of 3r (376 MHz, CDCls)
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IH NMR spectrum of 3s (400 MHz, CDCls)
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19F NMR spectrum of 3s (376 MHz, CDCls)
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9. NMR spectra of (3,3,3-trifluoroprop-1-ene-1,1-diyl)dibenzene 4

IH NMR spectrum of 4 (400 MHz, CDCls)
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1F NMR spectrum of 4 (376 MHz, CDCls)
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