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1. Material and methods

Unless stated otherwise, reactions were performed in oven-dried glassware under
positive pressure of nitrogen atmosphere. Acetonitrile and dimethylformamide were
purchased from commercial sources and used as received. Tetrahydrofuran was distilled
over sodium with benzophenone as the indicator. Reagents obtained from commercial
sources were used as supplied unless stated otherwise. CeCls and Cu(OTf), that were
frequently used and stored on benchtop remained equally effective after at least one (CeCl3)
and four months (Cu(OTf),). All decarboxylative cyanation reactions were set up outside
a glove box. Thin-layer chromatography (TLC) was performed on pre-coated plates, silica
gel 60 PF2s4 (0.25 mm). TLC were visualized with UV light (254 nm) or stained using
KMnO.. Flash chromatography was performed on silica gel 60 (200-400 mesh). *H NMR
spectra were recorded on a Bruker Avance (400 or 500 MHz) spectrometer using CDCls
as solvent and referenced relative to tetramethylsilane (6 = 0.00 ppm). Chemical shifts are
reported in ppm and coupling constants (J) in Hertz. 1*C NMR spectra were recorded on
the same instruments (101 or 126 MHz) with total proton decoupling referenced relative to
CDCl3 (6 = 77.16 ppm). Infrared spectra were obtained on Thermo Fisher Nicolet 6700.
High-resolution mass spectra were recorded on commercial instruments (APCI or ESI).

Cyclic voltammetry spectra were recorded on Shanghai Chenhua CHI660E.
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2. Experimental procedures

General procedure for decarboxylative cyanation — Reaction optimization and

substrate scope study (Method A):

Stock solutions: All stock solutions were prepared using a mixture of MeCN and DMF

(7:1 v/v) as the solvent, which was degassed by sparging with nitrogen gas. Stoichiometries
of reagents were given in regard to a reaction at 0.20 mmol scale. Solutions A, B, C, and
D were freshly prepared prior to use. The purpose of using stock solutions was to speed up
setting up multiple reactions at the same time and to increase the accuracy of adding

catalysts at small quantities.

Solution A: TFE (36 pL, 0.5 mmol, 2.5 equiv) and BTMG (10 pL, 0.05 mmol, 0.25 equiv)

per milliliter.

Solution B: Cu(OTf)2 (3.6 mg, 0.01 mmol, 5 mol %) and bathophen (4.0 mg, 0.012 mmol,

6 mol %) per milliliter.
Solution C: CeCls (4.9 mg, 0.02 mmol, 10 mol %) per milliliter.
Solution D: TMSCN (50 pL, 0.40 mmol, 2.0 equiv) per milliliter.

Reaction setup: An oven-dried two-neck tube was equipped with a stir bar, a rubber

septum, a threaded Teflon cap fitted with electrical feedthroughs, a carbon felt anode (1.2
x 0.8 cm?, connected to the electrical feedthrough via a 9 cm in length, 2 mm in diameter
graphite rod), and a platinum plate cathode (0.5 x 1.0 cm?). TBABF,4 (66 mg, 0.20 mmol,
1.0 equiv) and carboxylic acid substrate (0.20 mmol, 1.0 equiv) were added followed by
subsequent addition of solutions A, B, C, and D (1 mL each) under the atmosphere of
nitrogen. The reaction mixture was then sparged with nitrogen for 5 minutes and
maintained under nitrogen atmosphere with a balloon. The reaction was irradiated with
LEDs (10 W, 400 nm) under the vessel and electrolysis was initiated at a constant cell
potential of 2.30 V. After 12 hours at room temperature, the photolysis and electrolysis
were terminated. The reaction mixture was then transferred to a round bottom flask using

EtOAc/petroleum ether (1:1) and quenched with water (ca. 0.8 mL). The mixture was
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filtered through a short silica gel plug using EtOAc/petroleum ether (1:1) and the filtrate
was concentrated under reduced pressure. The crude material was purified by column

chromatography on silica gel to give the pure product.

NOTE: For optimization studies, 1 M HCI was used to quench the reaction so that
conversion rates could be measured. Although most of cyanide anions were consumed,
small quantity of TOXIC HCN could potentially form during this acidic work-up. It should
be handled with extreme caution! Concentrating inside a fume hood is recommended for

safety purposes.

Figure S1. Components of the reaction setup (left) and assembled reaction vessel (right).

S4



Table S1. Reaction discovery and optimization®

FD)\
Me
Ph

CO,H

CeCl;3 (10.0 mol%)
Cu(OTf), (5.0 mol%), BPhen (6.0 mol%)
TMSCN (2.0 equiv), BTMG (0.25 equiv)

TBABF, (1.0 equiv), DMF/CH3CN/TFE

1 C(+)/Pt(-), Egey = 2.3 V, 400 nm LEDs, r.t., 12 h

CN

F
> Me
Ph

2

entry variation from above conditions conversion (%) yield of 2 (%)
1 none 100 88 (86)°
2 phen instead of BPhen 76 61
3 bpy instead of BPhen 100 85
4 dtbbpy instead of BPhen 100 84
5 no BPhen 74 26
6° CHsCN as solvent 100 64
7 5.0 equiv TFE 100 84
8 water instead of TFE 78 50
9 No BTMG 54 26
10 2,4,6-collidine instead of BTMG 78 70
11 no Ce catalyst 50 16
12 no Cu/BPhen catalyst 38 <5
13 no light <5 0
14 no electricity 10 0
15 Carbon felt as cathode >95 50
16 3.0 mA for 4 hours 100 86
17 4CzIPN instead of CeCls 34 6
18 [Mes-Acr]ClOa4 instead of CeCls >95 34

#Reaction conditions: 1 (0.2 mmol, 1.0 equiv) in DMF/CHsCN (1:7, 4.0 mL), TFE (2.5 equiv), carbon
felt anode, Pt cathode, undivided cell, 400 nm LEDs. Yields determined by *H NMR using 1,1,2,2-
tetrachloroethane as the internal standard. lsolated yield. “Due to the solubility issue of CeCls in
CHsCN, Ce(OTf)s was used instead. BTMG, 2-tert-butyl-1,1,3,3-tetramethylguanidine. BPhen,
bathophenanthroline. Phen, 1,10-phenanthroline, TFE, 2,2,2-trifluoroethanol.
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Table S2. Ligand Screening using 4-(4-methoxyphenyl)butanoic acid”

CeCl3 (10 mol%)
Cu(OTf), (5.0 mol%), BPhen (6.0 mol%)
/@/\/\cOOH TMSCN (2.0 equiv), BTMG (1.0 equiv) . /@/\/\CN
MeO TBABF, (1.0 equiv), DMF/CH;CN/TFE MeO

C(+)/Pt(-), Ecen=2.3V, 400 nm LEDs, r.t., 12 h
S26 ( ) () cell 26

entry variations conversion (%) yield of 26 (%)
1 none 36 26
2 phen 45 21
3 L1 23 14
4 L2 38 6
5 L3 40 trace
6 bpy 26 15
7 dtbbpy 50 20

#Reaction conditions: S26 (0.2 mmol, 1.0 equiv), DMF/CHsCN (1:7, 4.0 mL), TFE (2.5 equiv), carbon
felt anode, Pt cathode, undivided cell, 400 nm LEDs. Yields determined by *H NMR using 1,1,2,2-
tetrachloroethane as the internal standard.

MeQ OMe 2N NZ
J 7\ SN AN
=N N= |

L2 L3
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Table S3. Other conditions®

CeCl3 (10 mol%)
Cu(OTf), (5.0 mol%), BPhen (6.0 mol%)

/@A/\COOH TMSCN (2.0 equiv), BTMG (0.25 equiv)
MeO TBABF, (1.0 equiv), DMF/CH;CN/TFE

C(+)/Pt(-), Ecey = 2.3 V, 400 nm LEDs, r.t., 12 h

S26 26
entry variations conversion (%) yield of 26 (%)
1 none 48 44
3 0.50 equiv BTMG 46 36
2 1.0 equiv BTMG 45 21
4 DMF/CHsCN (1:3 v/v) 38 21
5 DMF/CH3CN (1:15 v/iv) 68 56°

CN
r
MeO

@Reaction conditions: S26 (0.2 mmol, 1.0 equiv), DMF/CHsCN (1:7, 4.0 mL), TFE (2.5
equiv), carbon felt anode, Pt cathode, undivided cell, 400 nm LEDs. Yields determined by
'H NMR using 1,1,2,2-tetrachloroethane as the internal standard. PIsolated yield.
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Decarboxylative cyanation of ibuprofen — Scale-up synthesis:

COzH CeClsz (10 mol%) CN

M Cu(OTf), (5.0 mol%), BPhen (6.0 mol%)
e TMSCN (2.0 equiv), BTMG (0.25 equiv) . Me
‘Bu TBABF, (1.0 equiv), DMF/CH3;CN/TFE Bu

s3 C(+)/Pt(-), Ecey = 2.3 V, 400 nm LEDs, r.t., 18 h s

MeCN/DMF (7:1 v/v) wasused as the solvent. It was rigorously degassed with ‘freeze-

pump-thaw’ technique prior to use.

An oven-dried two-neck tube (5.0 cm in diameter, 12.0 cm in length) was equipped
with a stir bar, a rubber septum, a threaded Teflon cap fitted with electrical feedthroughs,
a carbon felt anode (2.0 x 3.0 cm?), and a platinum plate cathode (2.0 x 3.0 cm?). The
electrodes were connected to the electrical feedthrough, each viaa 9 cmin length, 2 mm in
diameter graphite rod. To the flask was added TBABF4 (990 mg, 3.0 mmol, 1.0 equiv),
CeCl3 (74.0 mg, 0.300 mmol, 10 mol %), ibuprofen (S3, 618 mg, 3.0 mmol, 1.0 equiv),
Cu(OTf)2 (54.3 mg, 0.15 mmol, 5 mol %) and bathophen (59.8 mg, 0.18 mmol, 6 mol%).
The flask was then evacuated and refilled with nitrogen (3x). Solvent (60 mL), TFE (0.53
mL, 7.5 mmol, 2.5 equiv), BTMG (0.15 mL, 0.75 mmol, 0.25 equiv) and TMSCN (0.75
mL, 6.0 mmol, 2.0 equiv) were added subsequently. The reaction was irradiated with two
Kessil lamps (Model PR160L-390 nm, both at 100% intensity, 40 W each, 6 cm away),
and electrolysis was initiated at a constant voltage of 2.3 V. After 18 hours at room
temperature, the photolysis and electrolysis were terminated. The reaction was quenched
with 0.5 M HCI. The two layers were separated, and the aqueous layer was extracted with
EtOAc (3x). The combined organic layers were washed with water (2x) and brine, dried
over NaxSO4 and concentrated under reduced pressure. The crude material was purified by
column chromatography on silica gel (EtOAc/petroleum ether 1/20 to 1/10) to furnish

cyanation 3 (440 mg) as a colorless oil in 78% vyield.

NOTE: TOXIC HCN could potentially form during the acidic work-up. It should be
handled with extreme caution! Concentrating inside a fume hood is recommended for

safety purposes.
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Figure S2. Components of the reaction setup (top left). Assembled reaction vessel (top right).

Typical reaction setup/appearance for scale-up synthesis (bottom).
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3. Mechanistic studies

3.1 Radical clock experiment:

Ph H

~ Standard conditions CN
>
H Me 62% yield Ph)\/\/me
HOOC ElZ=3.2:1
31 32

Cyclopropylpropanoic acid 31 was subjected to the standard conditions and reacted for
12 hours. Ring opening product 32 was isolated as a mixture of geometric isomers in 62%

yield.

3.2 Experiments using stoichiometric Ce(1V) and Cu(l1)/BPhen:

CO,H CN
F Ce(OTf)4 (100 mol%) F
Me Cu(OTf), (40 mol%), BPhen (48 mol%) Me
TMSCN (2.0 equiv), BTMG (0.25 equiv) .
O TBABF, (1.0 equiv), DMF/CH3CN O
400 nm LEDs, r.t.,, 12 h )
1

1) no LED irradiation, < 5% conversion;
2) under LED irradiation, 34% conversion, 22% yield;
3) under LED irradiation, Ce(OTf); instead of Ce(OTf),, < 5% conversion.

Three reactions were set up in parallel. To an oven-dried two-neck tube was added
TBABF4 (33 mg, 0.10 mmol, 1.0 equiv), flurbiprofen (24.4 mg, 0.10 mmol, 1.0 equiv),
BTMG (4.3 mg, 0.025 mol, 0.25 equiv), Ce(OTf)s (58.7 mg, 0.10 mmol, 1.0 equiv),
Cu(OTf), (14.4 mg, 0.04 mmol, 0.4 equiv) and bathophen (15.9 mg, 0.048 mmol, 0.48
equiv). The tube was evacuated and refilled with nitrogen (3x). Degassed MeCN/DMF (7:1
v/v, 3.0 mL in total) was added followed by TMSCN (25 uL). One reaction was irradiated
with LEDs (10 W, 400 nm) under the vessel, while the other one was stirred in dark, the
third one using Ce(OTf)3 (29 mg, 0.10 mmol, 1.0 equiv) instead of Ce(OTf)4. After 12 hours
at room temperature, three reactions were worked up separately. The reaction was

quenched with 1 M HCI and extracted with EtOAc (3x). The organic layers were washed
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with water and brine, dried over Na,SO4 and concentrated. The residue was passed through
a short plug of silica gel (EtOAc/petroleum ether 1:1). The filtrate was concentrated under
reduced pressure. Conversion were determined by H NMR spectra using 1,1,2,2-
tetrachloroethane as the internal standard. Yields are isolated yield.
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4. Spectral data

2-(2-Fluoro-[1,1'-biphenyl]-4-yl)propanenitrile (2)

CN
F
9h
Synthesized following general method A from flurbiprofen. 38.7 mg isolated (86%).
Colorless oil.
Rf= 0.6 (petroleum ether/EtOAc 5:1)

IH NMR (400 MHz, CDCl3): 6 = 7.55 — 7.53 (m, 2H), 7.49 — 7.44 (m, 3H), 7.41 — 7.37
(m, 1H), 7.24 — 7.16 (m, 2H), 3.94 (q, J = 7.2 Hz, 1H), 1.69 (d, J = 7.3 Hz, 3H).

13C NMR (101 MHz, CDCls): ¢ = 160.0, 159.0, 138.3 (d, Jc = 6.1 Hz), 135.1, 131.6 (d,
Jor=3.0Hz), 129.1 (d, Jo.r = 3.0 Hz), 128.7, 128.1, 122.8 (d, Jc.r = 3.0 Hz), 121.1, 114.8
(d, Je-r = 19.2 H2), 30.9, 21.3.

19F NMR (377 MHz, CDCls): ¢ = -116.3.

The spectral data are consistent with those reported in the literature.!

2-(4-1sobutylphenyl)propanenitrile (3)

Me

Me
Synthesized following general method A from ibuprofen. 33 mg isolated (86%).

Colorless oil.
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Rf= 0.6 (petroleum ether/EtOAc 10:1)

IH NMR (400 MHz, CDCls): § = 7.25 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 8.0 Hz, 2H), 3.87
(@, J = 7.3 Hz, 1H), 2.47 (d, J = 7.2 Hz, 2H), 1.91 — 1.78 (m, 1H), 1.63 (d, J = 7.3 Hz, 3H),
0.90 (d, J = 6.6 Hz, 6H).

BBCNMR (101 MHz, CDCls): 6=141.8,134.4,129.9,126.6,121.9, 45.1, 31.0, 30.3, 22.4,
21.6.

The spectral data are consistent with those reported in the literature.!

2-(6-Methoxynaphthalen-2-yl)propanenitrile (4)

Me
Synthesized following general method A from naproxen. 35 mg isolated (83%).
White solid.
Rf= 0.6 (petroleum ether/EtOAC 5:1)

IH NMR (400 MHz, CDCla): 6 = 7.75 (t, J = 9.7 Hz, 3H), 7.42 — 7.36 (m, 1H), 7.21 —
7.16 (M, 1H), 7.16 — 7.11 (m, 1H), 4.03 (g, J = 7.3 Hz, 1H), 3.93 (5, 3H), 1.71 (d, J = 7.3
Hz, 3H).

13C NMR (101 MHz, CDCls): 6 = 158.2,134.1, 132.1, 129.4, 128.9, 128.0, 125.5, 125.1,
121.9,119.7, 105.8, 55.5, 31.4, 21.6.

The spectral data are consistent with those reported in the literature.!
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2-(4-Methoxyphenyl)propanenitrile (5)

CN

o
MeO

Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of
BTMG (0.25 equiv). 24 mg isolated (74%).

Colorless oail.
Rf= 0.5 (petroleum ether/EtOAc 5:1)

IH NMR (500 MHz, CDCls): 6 = 7.27 (d, J = 8.2 Hz, 2H), 6.90 (d, J = 8.6 Hz, 2H), 3.90
—3.77 (m, 4H), 1.62 (d, J = 7.3 Hz, 3H).

13C NMR (126 MHz, CDCls): 6 = 159.6, 129.3, 128.0, 122.0, 114.7, 55.5, 30.6, 21.7.

The spectral data are consistent with those reported in the literature.!

2-(4-(Methylthio)phenyl)propanenitrile (6)

CN

o
MeS

Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of
BTMG (0.25 equiv) and phen instead of bathophen. 24 mg isolated (68%).

Colorless oil.
Rt = 0.5 (petroleum ether/EtOAc 5:1)

IH NMR (400 MHz, CDCla): 6 = 7.30 — 7.22 (m, 4H), 3.86 (g, J = 7.3 Hz, 1H), 2.48 (s,

3H), 1.62 (d, J = 7.3 Hz, 3H).
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13C NMR (101 MHz, CDCls): 6 = 138.8, 133.8, 127.3, 127.2, 121.6, 30.9, 21.5, 15.8.

The spectral data are consistent with those reported in the literature.?

2-(3-Benzoylphenyl)propanenitrile (7)

o) CN

oo

Synthesized following general method A from ketoprofen. 36.7 mg isolated (78%).
Colorless oil.
Rt = 0.5 (petroleum ether/EtOAc 5:1)

IH NMR (400 MHz, CDCls): & = 7.84 — 7.76 (m, 3H), 7.76 — 7.69 (m, 1H), 7.67 — 7.57
(m, 2H), 7.57 — 7.45 (m, 3H), 3.98 (9, J = 7.3 Hz, 1H), 1.68 (d, J = 7.3 Hz, 3H).

13C NMR (101 MHz, CDCls): 6 = 196.1, 138.7, 137.7, 137.2, 132.9, 130.7, 130.2, 130.0,
129.3,128.6, 128.3, 121.2, 31.3, 21.4.

Spectral data for this compound were consistent with those in the literature.*

2-(6-Chloropyridin-3-yl)propanenitrile (8)

CN

X Me

(o] N

~

Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of
BTMG (0.25 equiv). 25 mg isolated (76%).

Colorless oil.
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Rf= 0.4 (petroleum ether/EtOACc 5:1)

IH NMR (400 MHz, CDCl3): 6 = 8.41 — 8.35 (m, 1H), 7.76 — 7.64 (m, 1H), 7.48 — 7.34
(m, 1H), 3.95 (g, J = 7.3 Hz, 1H), 1.67 (d, J = 7.3 Hz, 3H).

13C NMR (101 MHz, CDCls): § = 151.6, 148.2, 137.2, 132.0, 124.9, 120.2, 28.5, 21.3.

Spectral data for this compound were consistent with those in the literature.t

2-(4-Bromophenyl)acetonitrile (9)

e
Br

Synthesized following general method A. 25 mg isolated (63%).

Colorless oil.

R¢ = 0.6 (petroleum ether/EtOAc 5:1)

IH NMR (400 MHz, CDClg): 6 = 7.55 — 7.49 (m, 2H), 7.24 — 7.18 (m, 2H), 3.71 (s, 2H).

13C NMR (101 MHz, CDCls): 6 = 132.5,129.7, 129.0, 122.4, 117.4, 23 .4.

Spectral data for this compound were consistent with those in the literature.®

2-(4-((tert-Butyldimethylsilyl)oxy)phenyl)acetonitrile (10)

o
TBSO

Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of
BTMG (0.25 equiv) and phen instead of bathophen. 37.5 mg isolated (76%).

Colorless oil.
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Rf= 0.5 (petroleum ether/EtOACc 5:1)

IH NMR (500 MHz, CDCla): § = 7.17 — 7.09 (m, 2H), 6.83 — 6.76 (m, 2H), 3.57 (s, 2H),
0.98 (s, 9H), 0.19 (s, 6H).

13C NMR (126 MHz, CDCls): 6 = 178.1, 155.1, 130.5, 126.1, 120.3, 40.4, 25.8, 18.3, -
4.29.

Spectral data for this compound were consistent with those in the literature.*

2-(4-Methoxyphenyl)acetonitrile (11)

e
MeO

Synthesized following general method A. 23.5 mg isolated (80%).
Colorless oil.
Rf= 0.4 (petroleum ether/EtOAC 5:1)

IH NMR (500 MHz, CDCl3): 6 = 7.26 — 7.20 (m, 2H), 6.93 — 6.86 (m, 2H), 3.81 (s, 3H),
3.68 (s, 2H).

13C NMR (126 MHz, CDCls): § = 159.5,129.2, 121.9, 118.3, 114.7, 55.5, 22.9.

Spectral data for this compound were consistent with those in the literature.®

2-(4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)acetonitrile (12)

o
Bpin

Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of

BTMG (0.25 equiv) and phen instead of bathophen. 42 mg isolated (89%).
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White solid.
R¢ = 0.5 (petroleum ether/EtOAc 5:1)

IH NMR (500 MHz, CDCls): ¢ = 7.86 — 7.76 (m, 2H), 7.38 — 7.29 (m, 2H), 3.77 (s, 2H),
1.35 (s, 12H).

13C NMR (126 MHz, CDCls): 6 = 135.7,132.9, 127.4,117.8, 84.2, 25.0, 23.9.

Spectral data for this compound were consistent with those in the literature.®

4-(2,3-Dihydrobenzofuran-6-yl)-2-phenylbutanenitrile (13)
CN
e
Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of
BTMG (0.25 equiv). 44.2 mg isolated (84%).

Colorless oil.
Rs = 0.4 (petroleum ether/EtOAc 5:1)

IH NMR (400 MHz, CDCls): 6 = 7.44 — 7.28 (m, 5H), 7.04 (s, 1H), 6.95 — 6.88 (m, 1H),
6.76 — 6.69 (M, 1H), 4.56 (t, J = 8.7 Hz, 2H), 3.78 — 3.69 (m, 1H), 3.19 (t, J = 8.6 Hz, 2H),
2.83 — 2.65 (m, 2H), 2.30 — 2.05 (m, 2H).

13C NMR (101 MHz, CDCls): 6 = 158.9, 135.9, 131.8, 129.2, 128.2, 128.0, 127.5, 127.4,
125.1, 120.8, 109.4, 71.3, 38.0, 36.6, 32.6, 29.9.

FT-IR (neat): 2921, 2854, 2246, 1492, 1219, 772 cm™.,

HRMS (APCI) m/z: [M+H]* Calcd. for C1sH1sNO 264.1383; Found 264.1378.
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2-Phenylhexanedinitrile (14)

CN
o

Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of
BTMG (0.25 equiv) and phen instead of bathophen. 23.5 mg isolated (64%).

Colorless olil.
Rf = 0.4 (petroleum ether/EtOACc 5:1)

IH NMR (400 MHz, CDCl3): 6 = 7.46 — 7.30 (m, 5H), 3.87 (t, J = 7.1 Hz, 1H), 2.48 —
2.34 (M, 2H), 2.14 — 2.01 (m, 2H), 1.93 — 1.74 (m, 2H).

13C NMR (101 MHz, CDCls): § = 134.8, 129.5, 128.6, 127.3, 120.1, 118.8, 36.9, 34.6,
22.9,16.9.

Spectral data for this compound were consistent with those in the literature.?

Ethyl 3-cyano-3-phenylpropanoate (15)

CN

©)\/C02Et

Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of
BTMG (0.25 equiv). 24.4 mg isolated (60%).

Colorless oil.
Rt = 0.4 (petroleum ether/EtOAc 5:1)

IH NMR (400 MHz, CDCl3): & = 7.44 — 7.30 (m, 5H), 4.30 (t, J = 7.4 Hz, 1H), 4.23 —
4.12 (m, 2H), 3.06 — 2.95 (m, 1H), 2.89 — 2.78 (m, 1H), 1.24 (t, J = 7.1 Hz, 3H).
S20



13C NMR (101 MHz, CDCls): 6 = 169.3, 134.6, 129.4, 128.7, 127.5, 120.1, 61.6, 40.2,
33.3,14.2.

Spectral data for this compound were consistent with those in the literature.!

2-Phenylpent-4-enenitrile (16)
CN
O)\/\
Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of
BTMG (0.25 equiv). 24.5 mg isolated (78%).
Colorless oil.

Rf= 0.6 (petroleum ether/EtOAc 10:1)

IH NMR (400 MHz, CDCls): § = 7.43 — 7.29 (m, 5H), 5.88 — 5.72 (m, 1H), 5.24 — 5.13
(m, 2H), 3.85 (t, J = 7.2 Hz, 1H), 2.72 — 2.53 (m, 2H).

13C NMR (101 MHz, CDCls): 6 = 135.3, 132.7, 129.2, 128.3, 127.5, 120.4, 119.5, 40.0,
37.7.

Spectral data for this compound were consistent with those in the literature.®

1-(4-Bromophenyl)cyclopropane-1-carbonitrile (17)

o
Br

Synthesized following general method A. 22 mg isolated (50%).

Colorless oil.
s21



Rf= 0.4 (petroleum ether/EtOAc 10:1)

IH NMR (400 MHz, CDCls): 6 = 7.47 (d, J = 8.6 Hz, 2H), 7.16 (d, J = 8.6 Hz, 2H), 1.77
~1.71 (m, 2H), 1.41- 1.35 (m, 2H).

13C NMR (101 MHz, CDCls): § = 135.3,132.2, 127.6, 122.2, 121.8, 18.4, 13.7.

Spectral data for this compound were consistent with those in the literature.’

1-(4-Chlorophenyl)cyclobutane-1-carbonitrile (18)

CN

Cl

Synthesized following general method A using 2,4,6-collidine (1.0 equiv) instead of
BTMG (0.25 equiv) and phen instead of bathophen. 21.4 mg isolated (56%).

Colorless oil.
Rf=0.6 (petroleum ether/EtOAc 10:1)

IH NMR (400 MHz, CDCl3): 6 = 7.43 — 7.31 (m, 4H), 2.89 — 2.77 (m, 2H), 2.66 — 2.52
(m, 2H), 2.51 — 2.35 (m, 1H), 2.15 — 2.00 (m, 1H).

13C NMR (101 MHz, CDCls): 6 = 138.5, 134.0, 129.3, 127.2, 124.1, 39.9, 34.8, 17.2.

Spectral data for this compound were consistent with those in the literature.®

1-Tosylpiperidine-4-carbonitrile (19)

CN

®

N
Tos
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Synthesized following general method A using MeCN/DMF (15:1 v/v, 4 mL) as the

solvent.

28.6 mg isolated (54%).
White solid.
Rf=10.2 (petroleum ether/EtOAc 5:1)

IH NMR (400 MHz, CDCls): 6 = 7.63 (d, J = 8.1 Hz, 2H), 7.34 (d, J = 7.9 Hz, 2H), 3.20
~3.03 (m, 4H), 2.77 — 2.68 (m, 1H), 2.45 (s, 3H), 2.06 — 1.86 (m, 4H).

1BCNMR (101 MHz, CDCls): §=144.2,132.9,130.0,127.7,120.5, 43.9, 28.1, 25.5, 21.7.

Spectral data for this compound were consistent with those in the literature.®

2-Benzylbutanenitrile (20)

Me
CN

Synthesized following general method A using MeCN/DMF (15:1 v/v, 4 mL) as the

solvent.

19 mg isolated (60%).
Colorless olil.
Rf= 0.6 (petroleum ether/EtOAc 10:1)

IH NMR (400 MHz, CDCl3): 6 = 7.37 — 7.30 (m, 2H), 7.30 — 7.20 (m, 3H), 2.98 — 2.81
(m, 2H), 2.77 — 2.66 (M, 1H), 1.74 — 1.58 (m, 2H), 1.11 (t, J = 7.4 Hz, 3H).

BCNMR (101 MHz, CDCls): §=137.3,129.2,128.9,127.4,121.9, 38.3,35.7,25.3,11.8.

Spectral data for this compound were consistent with those in the literature.°
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2-Benzyl-3-phenylpropanenitrile (21)

Ph
CN

Synthesized following general method A. 24.8 mg isolated (56%).
Colorless oil.
Rf= 0.6 (petroleum ether/EtOAc 10:1)

IH NMR (400 MHz, CDCls): 6 = 7.40 — 7.19 (m, 10H), 3.06 — 2.97 (m, 1H), 2.91 (d, J =
7.0 Hz, 4H).

13C NMR (101 MHz, CDCls): § = 136.9, 129.2, 128.9, 127.5, 121.4, 38.1, 36.0.

Spectral data for this compound were consistent with those in the literature.®

2-(2-Bromobenzyl)undec-10-enenitrile (22)

Br

TN
CN

Synthesized following general method A. 34 mg isolated (51%).
Colorless oil.
Rt = 0.6 (petroleum ether/EtOAc 5:1)

IH NMR (400 MHz, CDCls): § = 7.54 (d, J = 8.0 Hz, 1H), 7.24 — 7.16 (m, 2H), 7.12 —
7.03 (m, 1H), 5.87 — 5.73 (m, 1H), 5.05 — 4.88 (m, 2H), 3.08 — 2.89 (m, 2H), 2.89 — 2.77
(m, 1H), 2.09 — 1,96 (M, 2H), 1.76 — 1.61 (m, 1H), 1.61 — 1.48 (m, 1H), 1.45 — 1.20 (m,
10H).
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13C NMR (101 MHz, CDCls): 6 =139.3,138.7,133.1, 131.4, 128.4, 127.5,124.8, 114.3,
45.4,38.4,33.9,32.3,29.5, 29.4, 29.2, 29.0, 27.2.

FT-IR (neat): 2927, 2855, 1706, 749 cm™..

HRMS (APCI) m/z: [M+H]* Calcd. for CigHosBrN 334.1165; Found 334.1173.

2-(4-Methoxyphenethyl)pent-4-enenitrile (23)

CN

O/\)W
MeO

Synthesized following general method A. 21.5 mg isolated (50%).
Colorless oil.
Rf= 0.6 (petroleum ether/EtOACc 5:1)

IH NMR (400 MHz, CDCl3): 5 = 7.11 (d, J = 8.5 Hz, 2H), 6.85 (d, J = 8.5 Hz, 2H), 5.90
—5.65 (M, 1H), 5.27 —5.07 (m, 2H), 3.79 (s, 3H), 2.91 — 2.77 (m, 1H), 2.75 — 2.61 (m, 1H),
2.60 — 2.51 (M, 1H), 2.45 — 2.27 (m, 2H), 1.99 — 1.75 (m, 2H).

13C NMR (101 MHz, CDCls): § = 158.3, 133.1, 132.2, 129.5, 121.7, 119.1, 114.2, 55.4,
36.4,33.7,32.4,30.8.

FT-IR (neat): 2931, 2238, 1513, 1247 cm™.

HRMS (APCI) m/z: [M+H]* Calcd. for C14H1sNO 216.1383; Found 216.1375.

2-(4-Methoxyphenethyl)pent-4-enenitrile (24)

CN

/@/\)\/Me
MeO
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Synthesized following general method A. 20.3 mg isolated (50%).
Colorless oil.
Rf= 0.6 (petroleum ether/EtOAC 5:1)

IH NMR (400 MHz, CDCl3): 6 = 7.11 (d, J = 8.4 Hz, 2H), 6.85 (d, J = 8.5 Hz, 2H), 3.79
(s, 3H), 2.88 — 2.77 (M, 1H), 2.73 — 2.61 (m, 1H), 2.49 — 2.36 (m, 1H), 1.98 — 1.85 (m, 1H),
1.85—1.74 (m, 1H), 1.67 — 1.57 (m, 3H), 1.07 (t, J = 7.4 Hz, 3H).

1BCNMR (101 MHz, CDCls): §=158.3,132.4,129.5,122.1,114.2,55.4,34.0, 32.6, 32.5,
25.7,11.7.

FT-IR (neat): 2935, 2237, 1513, 1247 cm™.

HRMS (APCI) m/z: [M+H]* Calcd. for C13H1sNO 204.1383; Found 204.1376.

3,3-Diphenylpropanenitrile (25)

Ph
CN

Ph

Synthesized following general method A using MeCN/DMF (15:1 v/v, 4 mL) as the
solvent. 26.9 mg isolated (65%).

Colorless oail.
Rf= 0.6 (petroleum ether/EtOAc 10:1)

IH NMR (400 MHz, CDCl3): 6 = 7.39 — 7.29 (m, 4H), 7.29 — 7.18 (m, 6H), 4.38 (t, J =
7.7 Hz, 1H), 3.03 (d, J = 7.7 Hz, 2H).

13C NMR (101 MHz, CDCls): § = 141.4,129.0, 127.7,127.5, 118.5, 47.3, 24.4.

Spectral data for this compound were consistent with those in the literature.!
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4-(4-Methoxyphenyl)butanenitrile (26)

o
MeO

Synthesized following general method A using MeCN/DMF (15:1 v/v, 4 mL) as the
solvent. 19.6 mg isolated (56%).

Colorless oil.
Rf = 0.6 (petroleum ether/EtOACc 5:1)

IH NMR (400 MHz, CDCls): 6 = 7.10 (d, J = 8.5 Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 3.79
(s, 3H), 2.72 (t, J = 7.4 Hz, 2H), 2.30 (t, J = 7.1 Hz, 2H), 2.03 — 1.86 (m, 2H).

BCNMR (101 MHz, CDCls): §=158.4,131.9,129.5,119.7,114.2,55.4, 33.6, 27.3, 16.4.

Spectral data for this compound were consistent with those in the literature.*?

4-Phenylbutanenitrile (27)

©/\/\CN

Synthesized following general method A using MeCN/DMF (15:1 v/v, 4 mL) as the solvent
and LiClO4 (2.0 equiv) as the electrolyte, 2,4,6-collidine (1.0 equiv) as the base. 14.5 mg
isolated (50%).

Colorless olil.
Rf= 0.6 (petroleum ether/EtOAc 10:1)

IH NMR (400 MHz, CDCls): § = 7.35 — 7.27 (m, 2H), 7.27 — 7.22 (m, 1H), 7.22 — 7.15
(m, 2H), 2.78 (t, J = 7.4 Hz, 2H), 2.32 (t, J = 7.1 Hz, 2H), 2.05 — 1.89 (m, 2H).

13C NMR (101 MHz, CDCls): 6 = 139.8, 128.8, 128.6, 126.7, 119.6, 34.5, 27.1, 16.5.
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Spectral data for this compound were consistent with those in the literature.®

5-Oxo0-5-phenylpentanenitrile (28)

o
o

Synthesized following general method A using MeCN/DMF (15:1 v/v, 4 mL) as the solvent
and LiClOg4 (2.0 equiv) as the electrolyte, 2,4,6-collidine (1.0 equiv) as the base. 9.3 mg
isolated (27%).

Colorless oil.
Rs = 0.3 (petroleum ether/EtOAc 5:1)

IH NMR (400 MHz, CDCl3): 6 = 7.97 (d, J = 7.5 Hz, 2H), 7.64 — 7.54 (m, 1H), 7.54 —
7.42 (M, 2H), 3.19 (t, J = 6.8 Hz, 2H), 2.53 (t, J = 6.9 Hz, 2H), 2.18 — 2.05 (m, 2H).

13C NMR (101 MHz, CDCls): 6 = 198.3, 136.6, 133.6, 128.9, 128.1, 36.5, 19.87, 16.8.

Spectral data for this compound were consistent with those in the literature.
3-(Benzyloxy)-2,2-dimethylpropanenitrile (29)
Synthesized following general method A. 16.6 mg isolated (44%).

Colorless oail.

Rf= 0.6 (petroleum ether/EtOAC 5:1)
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IH NMR (400 MHz, CDCls): 6 = 7.42 — 7.26 (m, 5H), 4.62 (s, 2H), 3.39 (s, 2H), 1.36 (s,
6H).

1BCNMR (101 MHz, CDCls): 6 =137.7,128.6,128.0,127.7,124.2,75.8,73.6, 33.7, 23.8.

Spectral data for this compound were consistent with those in the literature.4

5-(2,5-Dimethylphenoxy)-2,2-dimethylpentanenitrile (30)

o
CN
Me OW
Me Me

Synthesized following general method A. 20.3 mg isolated (44%).
Colorless oil.
Rt = 0.6 (petroleum ether/EtOAc 10:1)

'H NMR (500 MHz, CDCl3): 6 =7.00 (d, J = 7.5 Hz, 1H), 6.67 (d, J = 7.5 Hz, 1H), 6.62
(s, 1H), 3.99 (t, J =6.0 Hz, 2H), 2.31 (s, 3H), 2.17 (s, 3H), 2.03 - 1.95 (m, 2H), 1.79 - 1.71
(m, 2H), 1.39 (s, 6H).

13C NMR (126 MHz, CDCls): 6 = 157.0, 136.7, 130.6, 125.0, 123.8, 121.2, 112.2, 67.4,
38.1,32.4,26.9,25.8, 21.5, 15.9.

FT-IR (neat): 2925, 2234, 1265, 1130 cm'.,

HRMS (APCI) m/z: [M+H]* Calcd. for CisH22NO 232.1696; Found 232.1697.

2-Phenylhex-4-enenitrile (32)

©Mm
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Synthesized following general method A. 21.2 mg isolated (62%), E/Z =3.2 : 1.
Colorless oil.
Rf= 0.6 (petroleum ether/EtOAc 10:1)

'H NMR (400 MHz, CDCls, mixture of geometric isomers): 6 = 7.47 — 7.29 (m, 5H),
5.75-5.51 (m, 1H), 5.53 - 5.35 (m, 1H), 3.87 — 3.71 (m, 1H), 2.80 — 2.42 (m, 2H), 1.68
(d, J = 6.3 Hz, 2H), 1.63 — 1.49 (m, 1H).

13C NMR (101 MHz, CDCls, mixture of geometric isomers): 6 = 135.6, 135.6, 130.4,
129.1, 128.8, 128.2, 128.2, 127.5, 127.5, 125.3, 124.3, 120.7, 39.1, 38.3, 37.6, 33.3, 18.0,
13.0.

FT-IR (neat): 2994, 2919, 2853, 2360, 2240, 1769, 1244 cm™.

Spectral data for this compound were consistent with those in the literature.®
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6. NMR Spectra
'"H NMR of compound 2 (CDCls, 400 MHz)
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°F NMR of compound 2 (CDCls, 377 MHz)
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'H NMR of compound 3 (CDCls, 400 MHz)
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'H NMR of compound 4 (CDCls, 400 MHz)
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'H NMR of compound 5 (CDCls, 500 MHz)
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'H NMR of compound 6 (CDCls, 400 MHz)
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'H NMR of compound 7 (CDCls, 400 MHz)
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'H NMR of compound 8 (CDCls, 400 MHz)
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'H NMR of compound 9 (CDCls, 400 MHz)
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'H NMR of compound 10 (CDCls, 500 MHz)
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'H NMR of compound 11 (CDCls, 500 MHz)
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'H NMR of compound 12 (CDCls, 500 MHz)
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'H NMR of compound 13 (CDCls, 400 MHz)
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'H NMR of compound 14 (CDCls, 400 MHz)
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'H NMR of compound 15 (CDCls, 400 MHz)
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'H NMR of compound 16 (CDCls, 400 MHz)
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'H NMR of compound 17 (CDCls, 400 MHz)
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'H NMR of compound 18 (CDCls, 400 MHz)
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'H NMR of compound 19 (CDCls, 400 MHz)
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'H NMR of compound 20 (CDCls, 400 MHz)
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'H NMR of compound 21 (CDCls, 400 MHz)
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'H NMR of compound 22 (CDCls, 400 MHz)
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'H NMR of compound 23 (CDCls, 400 MHz)
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'H NMR of compound 24 (CDCls, 400 MHz)
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'H NMR of compound 25 (CDCls, 400 MHz)
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'H NMR of compound 26 (CDCls, 400 MHz)
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'H NMR of compound 27 (CDCls, 500 MHz)
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'H NMR of compound 28 (CDCls, 400 MHz)
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'H NMR of compound 29 (CDCls, 400 MHz)
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'H NMR of compound 30 (CDCls, 500 MHz)
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'H NMR of compound 32 (CDCls, 400 MHz)
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