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General remarks

All the manipulations were performed in air, unless mentioned otherwise. MeCN, NaN; were
purchased from J&K Chemicals and used without further purification. The following chemicals were
purchased and used as received: 4-lodobenzotrifluoride (98%, Aladdin), 4-iodoanisole (98%, Aladdin),
K3PO4 (98%, Aladdin), "BusNBF4 (98%, Aladdin). All alkenes were prepared by literature report
procedures.!

H, 13C, F, 3'P NMR spectra were recorded using Agilent Technologies 600 MHz NMR spectrometer
or Bruker 400 MHz NMR spectrometer. 'H NMR and '3C NMR spectra were referenced to resonances
of the residual protons in the deuterated solvents. Multiplicities are recorded as: s = singlet, d = doublet,
t = triplet, dd = doublet of doublets, dt = doublet of triplets, br = broad singlet and m = multiplet. HR-
MS analyses were performed at a Thermo Scientific Exactive-TOF (ESI ionization source).

All electrolysis reactions were performed on HYELEC Instruments Power Supply (Model HY3001B)
with oven-dried vial (10 mL) unless otherwise noted.

General procedure

In an undivided electrolysis cell, 1a (39.2 mg, 0.3 mmol), Ar-I (0.06 mmol), NaN3 (26 mg, 0.4 mmol),
"BuyNBF4 (0.1 M), K3PO4 (63.6 mg, 0.3 mmol) and a magnetic stirring bar were added under air. Then
MeCN (2.1 mL) and H,O (0.9 mL) were added. The tube was installed by a graphite plate (20 x 10 x 0.1
mm?) as anode and Pt plate (20 x 10 x 0.5 mm?) as cathode. The distance of the electrodes is around 1
cm. The mixture was stirred at rt for 15 min to fully dissolve the supporting electrolyte and then
electrolyzed under a constant current of 10 mA until the complete consumption of the starting materials
which was monitored by TLC. The solvent was removed in vacuo, and the crude residue was purified

via column chromatography to afford the desired product.
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Screening and optimization
Table S1 Screening of solvents and currents

X X p-Tol-1 (20 mol"/co:)(+’3;3F:(;\iPF (1.0 equiv N
©/\/\ * TMSN, K,CO3 (1.6 equ?v), sc?lve;nt - ©MN3
CC,rt;5h

1a 2a
entry solvent CC yield of 2a (%)

1 CH30H/H,0 (1:1) 3 mA N.D.

2 iPrOH/H,0 (1:1) 3mA NR

3 BuOH/H,0 (1:1) 3mA NR

4 CHCI3/H,0 (1:1) 3mA 11

5 DMSO/H,0 (1:1) 3 mA trace

6 MeCN/H,O (1:1) 3mA 13

7 MeCN/H,0 (10:1) 3mA 15

8 MeCN/H,O0 (7:3) 3 mA 19

9 MeCN/H,O (7:3) 5mA 24

10 MeCN/H;0 (7:3) 10 mA 35

Reaction conditions: undivided cell, graphite anode, Pt cathode, 1a (0.3 mmol), TMSNj3 (1.8 mmol, 6.0
equiv), p-Tol-I (0.06 mmol, 20 mol%), "BusNBF4 (0.1 M), K>COs (1.0 equiv), solvent (3 mL), CCE, t,
5h.

Table S2 Screening of azide sources and electrode materials

electrodes N5
A A N N p-Tol-1 (20 mol%),"BusNPFg (1.0 equivL NS Ns
[Na] K,CO3 (1.0 equiv), MeCN/H,0 (7:3)
10mA, rt,5h
1a 2a
entry [N3] CcCc/cvV electrodes yield of 2a (%)
1 TMSN3 10 mA C/Pt 35
2 TMSN3 10 mA C/C N.D.
3 TMSN3 25V C/Pt 30
4 NaN3 10 mA C/Pt 44
5 NaNj 10 mA C/C 36

Reaction conditions: undivided cell, electrode, 1a (0.3 mmol), [N3] (1.8 mmol, 6.0 equiv), p-Tol-I (0.06
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mmol, 20 mol%), "BusNBF4 (0.1 M), K»CO; (1.0 equiv), MeCN/H»O (7:3, 3 mL), CCE, rt, 5 h.
Table S3 Screening of base

Q C(+)-Pt(-) Ns
n .
X +  NaNj Tol-I (20 mol%),. BusNPFg (1.0 equw)> ™ N
base (1.0 equiv), MeCN/H,O (7:3)
10mA, rt,5h
1a 2a
entry base yield of 2a (%)

1 K2COs 44

2 K3PO4 65

3 NaH,PO42H,0 25

4 Na,SOs3 37

5 CH3;COOK 20

Reaction conditions: undivided cell, graphite anode, Pt cathode, 1a (0.3 mmol), NaN3 (1.8 mmol, 6.0
equiv), p-Tol-I (0.06 mmol, 20 mol%), "BusNBF4 (0.1 M), base (1.0 equiv), MeCN/H»O (7:3, 3 mL), 10
mA, rt, 5 h.

Table S4 Screening of aryl iodine and reaction time

“ C(+)-Pt(-) Ng
n .
X +  NaNs Ar-1 (20 mol%), .Bu4NPF6 (1.0 equw)> X N
K3PQO4 (1.0 equiv), MeCN/H,O (7:3)
10 mA, rt, time
1a 6.0 equiv 2a
entry Arl time yield of 2a (%)
1 Tol-I 5h 65
2 4-Jodobenzotrifluoride 5h 68
3 Todobenzene 5h 61
4 4-Jodobenzotrifluoride 4h 71
5 4-Jodobenzotrifluoride 3h 72
6 4-Jodobenzotrifluoride 2h 52

Reaction conditions: undivided cell, graphite anode, Pt cathode, 1a (0.3 mmol), NaN3 (1.8 mmol, 6.0
equiv), Ar-I (0.06 mmol, 20 mol%), "BusNBF4 (0.1 M), K3PO4 (1.0 equiv), MeCN/H,O (7:3, 3 mL), 10

mA, rt, time.
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Characterization data of diazide products
(E)-(3,4-diazidobut-1-en-1-yl) benzene (1a)

N
NS N,

2a The title compound was isolated (32.9 mg, 77%) as a yellow liquid after flash

chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.43 (dd, J = 7.5,
1.8 Hz, 2H), 7.36 (dd, J = 8.4, 6.7 Hz, 2H), 7.33 — 7.30 (m, 1H), 6.74 (d, J = 15.8 Hz, 1H), 6.13 (dd, J =
15.8, 8.0 Hz, 1H), 4.27 (td, J = 7.5, 4.9 Hz, 1H), 3.44 — 3.36 (m, 2H). *C NMR (101 MHz, CDCls) &
135.7, 135.5, 128.9, 128.8, 127.0, 123.1, 64.1, 54.7. HRMS (ESI-TOF) m/z: [M + H]* calcd for
CioH11Ns": 215.1040, found 215.1046.

(E)-1-(3,4-diazidobut-1-en-1-yl)-4-fluorobenzene (2b)

N3
A Nj

2b The title compound was isolated (30.2 mg, 65%) as a yellow liquid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.41 — 7.36
(m, 2H), 7.09 — 7.00 (m, 2H), 6.70 (d, J = 15.8 Hz, 1H), 6.04 (dd, J = 15.8, 8.0 Hz, 1H), 4.30 — 4.21 (m,
1H), 3.43 — 3.36 (m, 2H). 3C NMR (101 MHz, CDCls) § 163.0 (d, J = 248.5 Hz), 134.5, 131.7 (d, J =
3.4 Hz), 128.6 (d, J = 8.3 Hz), 122.9 (d, J = 2.4 Hz), 115.9 (d, J = 21.8 Hz), 64.0, 54.6. 1°F NMR (377
MHz, CDCl3) & -112.60. HRMS (ESI-TOF) m/z: [M + H]* calcd for CioH10FNg*:233.0945, found
233.0944.

(E)-1-Chloro-4-(3,4-diazidobut-1-en-1-yl) benzene (2c)

N3
N N

Cl

2 . . -
¢ The title compound was isolated (30.3 mg, 61%) as a yellow liquid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.42 — 7.29
(m, 4H), 6.68 (d, J = 15.8 Hz, 1H), 6.10 (dd, J = 15.8, 7.9 Hz, 1H), 4.25 (td, J = 7.4, 4.9 Hz, 1H), 3.39
(m, 2H). 3C NMR (151 MHz, CDCl3) § 134.5, 134.3, 1344.0, 129.1, 128.1, 123.8, 63.9, 54.6. HRMS
(ESI-TOF) m/z: [M + H]* calcd for C10H10CIN6*:249.0650, found 249.0650.
(E)-1-Bromo-4-(3,4-diazidobut-1-en-1-yl) benzene (2d)
N3
AN Nj

Br

2d The title compound was isolated (40.9 mg, 70%) as a yellow liquid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.47 (d,J =

54
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8.1 Hz, 2H), 7.27 (d, J = 8.2 Hz, 2H), 6.67 (d, J = 15.8 Hz, 1H), 6.12 (dd, J = 15.8, 7.9 Hz, 1H), 4.25 (td,
J =73, 4.9 Hz, 1H), 3.40 (m, 2H). 3C NMR (151 MHz, CDCls) § 134.5, 134.4, 132.0, 128.4, 124.0,
122.7, 63.9, 54.6. HRMS (ESI-TOF) m/z: [M + H]* calcd for C1oH10BrNg*:293.0145, found 293.0148.
(E)-1-(3,4-Diazidobut-1-en-1-yl)-4-methylbenzene (2¢)
N3
A Ns

Me

2e The title compound was isolated (30.1 mg, 66%) as a white solid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.32 (d, J =
8.0 Hz, 2H), 7.17 (d, J = 7.9 Hz, 2H), 6.70 (d, J = 15.8 Hz, 1H), 6.08 (dd, J = 15.8, 8.1 Hz, 1H), 4.25 (td,
J=7.5,5.0 Hz, 1H), 3.43 - 3.35 (m, 2H), 2.36 (s, 3H). **C NMR (151 MHz, CDCl3) § 138.8, 135.7 132.7,
129.6, 126.9, 122.0, 64.2, 54.7, 21.4. HRMS (ESI-TOF) m/z: [M + H]* calcd for C11H13Ns*:229.1196,
found 229.1192.
(E)-1-(3,4-Diazidobut-1-en-1-yl)-4-methoxybenzene (2f)
N3
A Ns
MeO
2f The title compound was isolated (34.2 mg, 70%) as a white solid after
flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.38 — 7.32
(m, 2H), 6.91 — 6.86 (m, 2H), 6.67 (d, J = 15.8 Hz, 1H), 5.98 (dd, J = 15.8, 8.1 Hz, 1H), 4.24 (td, J = 7.4,
5.0 Hz, 1H), 3.82 (s, 3H), 3.43 — 3.33 (m, 2H). *3C NMR (101 MHz, CDCl3) § 160.2, 135.3,128.3, 128.2,
120.7, 114.3, 64.3, 55.5, 54.8. HRMS (ESI-TOF) m/z: [M + H]* calcd for C11H13NgO*:245.1145, found
245.1152.
(E)-1-(Benzyloxy)-4-(3,4-diazidobut-1-en-1-yl) benzene (29)
N3
A Ns

BnO

29 The title compound was isolated (40.9 mg, 64%) as a white solid after
flash chromatography on silica gel (Hexane/EtOAc = 70:1). *H NMR (600 MHz, CDCl3) § 7.44 (d, J =
6.9 Hz, 2H), 7.40 (t, J = 7.5 Hz, 2H), 7.38 — 7.31 (m, 3H), 6.96 (dd, J = 8.6, 2.0 Hz, 2H), 6.67 (d, J =
15.8 Hz, 1H), 5.99 (m, 1H), 5.09 (s, 2H), 4.24 (dt, J = 7.9, 4.2 Hz, 1H), 3.44 — 3.33 (m, 2H). *C NMR
(101 MHz, CDCl3) § 159.3, 136.8, 135.2, 128.8, 128.4, 128.3, 128.2, 127.6, 120.8, 115.2, 70.2, 64.3,
54.7. HRMS (ESI-TOF) m/z: [M + H]* calcd for C17H17NO*:321,1458, found 321.1455.
(E)-4-(3,4-Diazidobut-1-en-1-yI)-N,N-diphenylaniline (2h)
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PhJ{
\

Ph
2h The title compound was isolated (31.2 mg, 41%) as a brown solid after
flash chromatography on silica gel (Hexane/EtOAc = 50:1). *H NMR (600 MHz, CDCl3) § 7.33 — 7.27
(m, 5H), 7.16 — 7.09 (m, 5H), 7.07 — 7.02 (m, 4H), 6.67 (d, J = 15.8 Hz, 1H), 6.01 (m, 1H), 4.30 — 4.23
(m, 1H), 3.44 — 3.34 (m, 2H). °C NMR (151 MHz, CDCl3) 6 148.4, 147.4, 135.3, 129.5, 129.2, 127.8,
124.8,123.4,123.2, 121.0, 64.3, 54.7. HRMS (ESI-TOF) m/z: [M + H]* calcd for C2,HzoN;*:382.1775,
found 382.1784.

(E)-4-(3,4-Diazidobut-1-en-1-yl)-1,1'-biphenyl (2i)

N3
X N

Ph

2i ) . . .
: The title compound was isolated (26.1 mg, 45%) as a white solid after

flash chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCl3) § 7.58 (dt, J =
8.3, 4.8 Hz, 4H), 7.52 — 7.40 (m, 5H), 7.35 (dd, J = 8.5, 6.0 Hz, 1H), 6.75 (dd, J = 15.8, 2.7 Hz, 1H),
6.15 (m, 1H), 4.33 — 4.21 (m, 1H), 3.47 — 3.32 (m, 2H). 3C NMR (151 MHz, CDCls) § 141.5, 140.5,
135.2,134.4,129.0,127.7,127.5,127.4,127.1, 123.1, 64.1, 54.6. HRMS (ESI-TOF) m/z: [M + H]* calcd
for C16H1sN6*:293.1353, found 293.1350.

(E)-4-(3,4-Diazidobut-1-en-1-yl) benzonitrile (2j)

N3
X Ns

NC

2j . . -

] The title compound was isolated (26.8 mg, 56%) as a colorless liquid
after flash chromatography on silica gel (Hexane/EtOAc = 70:1). *H NMR (600 MHz, CDCl3) § 7.72 —
7.62 (m, 2H), 7.54 — 7.47 (m, 2H), 6.76 (dd, J = 15.9, 1.0 Hz, 1H), 6.26 (dd, J = 15.9, 7.6 Hz, 1H), 4.30
(m, 1H), 3.44 (m, 2H). °C NMR (151 MHz, CDCl3) § 139.9, 133.6, 132.7, 127.4, 127.2, 118.7, 112.0,
63.5, 54.5. HRMS (ESI-TOF) m/z: [M + H]* calcd for C11H10N7*:240.0992, found 240.0990.
(E)-1-(3,4-Diazidobut-1-en-1-yl)-4-(trifluoromethyl) benzene (2k)
N3
A N5

FsC

2k The title compound was isolated (38.4 mg, 68%) as a yellow liquid after
flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCls) § 7.60 (d, J =
8.0 Hz, 2H), 7.51 (d, J = 8.0 Hz, 2H), 6.77 (d, J = 15.8 Hz, 1H), 6.22 (dd, J = 15.8, 7.7 Hz, 1H), 4.29 (td,

J=17.2,4.8Hz, 1H), 3.43 (m, 2H). **C NMR (151 MHz, CDCls) 6 139.0, 134.1, 130.6 (d, J = 32.6 Hz),
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127.2, 126.3 — 125.7 (m), 125.0, 123.2, 63.7, 54.6. *°F NMR (376 MHz, CDCl3) § -62.64 HRMS (ESI-
TOF) m/z: [M + H]* calcd for C11H10F3Ne*:283.0914, found 283.0911.
(E)-2-(4-(3,4-Diazidobut-1-en-1-yl) phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (21)
N3
NS Nj

Bpin

2| . . -
The title compound was isolated (57.8 mg, 85%) as a yellow liquid after

flash chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCl3) § 7.80 — 7.75
(m, 2H), 7.43 — 7.39 (m, 2H), 6.73 (d, J = 15.8 Hz, 1H), 6.22 — 6.14 (m, 1H), 4.30 — 4.22 (m, 1H), 3.44
—3.35(m, 2H), 1.36 — 1.33 (m, 12H). *C NMR (151 MHz, CDCl3) § 138.1, 135.6, 135.3, 126.21, 124.11,
84.04, 64.04, 54.65, 24.99. HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H2,BNs0O,*:381.1192, found
381.1192..

(E)-1-Chloro-2-(3,4-diazidobut-1-en-1-yl) benzene (2m)

o] Nj
N Nj

2m The title compound was isolated (24.3 mg, 49%) as a yellow liquid after flash

chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCls) § 7.54 (dd, J = 6.8,
2.6 Hz, 1H), 7.38 (dd, J = 6.7, 2.5 Hz, 1H), 7.25 - 7.23 (m, 1H), 7.12 (d, J = 15.8 Hz, 1H), 6.12 (dd, J =
15.8, 8.0 Hz, 1H), 4.31 (td, J = 7.4, 4.8 Hz, 1H), 3.42 (m, 2H). *C NMR (151 MHz, CDCl3) § 133.8,
133.6,131.9, 130.0, 129.8, 127.24, 127.15, 126.0, 63.9, 54.6. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C10H10CIN6*:249.0650, found 249.0651.
(E)-1-Chloro-3-(3,4-diazidobut-1-en-1-yl) benzene (2n)

N3
Cl AN Nj

2n The title compound was isolated (30.3 mg, 61%) as a yellow liquid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (400 MHz, CDCl3) § 7.41 (d, J =
1.9 Hz, 1H), 7.28 (d, J = 1.5 Hz, 3H), 6.68 (d, J = 15.8 Hz, 1H), 6.14 (dd, J = 15.8, 7.8 Hz, 1H), 4.32 —
4.20 (m, 1H), 3.40 (h, J = 7.2 Hz, 2H). BC NMR (101 MHz, CDCl3) 5 137.4, 134.9, 134.2, 130.1, 128.7,
126.9,125.2, 124.8, 63.8, 54.6. HRMS (ESI-TOF) m/z: [M + H]* calcd for C10H10CINe*:249.0650, found
249.0652.

(E)-2-(3,4-Diazidobut-1-en-1-yl) naphthalene (20)

S§7
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20 The title compound was isolated (39.1 mg, 74%) as a white solid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) 6 7.87 — 7.78
(m, 4H), 7.61 (dd, J = 8.6, 1.7 Hz, 1H), 7.52 — 7.45 (m, 2H), 6.90 (d, J = 15.8 Hz, 1H), 6.25 (dd, J = 15.8,
7.9 Hz, 1H), 4.32 (td, J = 7.5, 4.9 Hz, 1H), 3.44 (m, 2H). 3C NMR (151 MHz, CDCls) § 135.8, 133.6,
132.9, 128.6, 128.3, 127.9, 127.5, 126.7, 126.6, 123.5, 123.4, 64.2, 54.7. HRMS (ESI-TOF) m/z: [M +
Na]* calcd for C14H13N6™:287.1016, found 287.1018.
(E)-2-(3,4-Diazidobut-1-en-1-yl) thiophene (2p)

N3
N N

\_s

2p The title compound was isolated (28.2 mg, 64%) as a yellow liquid after flash

chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCls) 6 7.23 (dd, J = 5.0,
1.0 Hz, 1H), 7.05 (dd, J = 3.6, 1.1 Hz, 1H), 6.99 (dd, J = 5.1, 3.5 Hz, 1H), 6.85 (d, J = 15.6 Hz, 1H), 5.94
(dd, J = 15.6, 7.9 Hz, 1H), 4.27 — 4.17 (m, 1H), 3.38 (m, 2H). **C NMR (151 MHz, CDCls) § 140.4,
1285, 127.7, 1275, 125.8, 1224, 63.9, 54.6. HRMS (ESI-TOF) m/z: [M + H]* calcd for
CsHgNsS*:221.0604, found 221.0605.

(E)-1-(3,4-Diazidobut-1-en-1-yl)-2,4-dimethoxybenzene (2q)

OMe N3
A Ns

MeO

24 The title compound was isolated (28.2 mg, 64%) as a yellow liquid
after flash chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCl3) § 7.06 —

6.95 (m, 2H), 6.82 (d, J = 2.1 Hz, 2H), 6.14 (m, 1H), 4.26 (g, J = 6.9 Hz, 1H), 3.81 (d, J = 1.9 Hz, 3H),
3.79 (d, J = 1.9 Hz, 3H), 3.45 — 3.32 (m, 2H). **C NMR (101 MHz, CDCl3) § 153.7, 151.6, 130.6, 125.1,
123.7, 114.9, 112.6, 112.4, 64.5, 56.2, 55.8, 54.7. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C12H15N0O,*:275.1251, found 275.1251.

(E)-5-(5,6-Diazido-2-methylhex-3-en-1-yl) benzo|d] [1,3] dioxole (2r)

N3
0 X N3
<O Me
2r

The title compound was isolated (21.0 mg, 35%) as a colorless
liquid after flash chromatography on silica gel (Hexane/EtOAc = 80:1). 'H NMR (600 MHz, CDCls) &
7.58 (dd, J=6.6, 2.5 Hz, 1H), 7.43 — 7.29 (m, 1H), 6.96 (dd, J = 10.0, 8.7 Hz, 1H), 6.79 (d, J = 16.0 Hz,
1H), 6.22 (dd, J = 16.0, 7.8 Hz, 1H), 4.27 (td, J = 7.3, 4.8 Hz, 1H), 3.41 (m, 2H), 3.25 — 3.13 (m, 2H),
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1.65 - 1.62 (m, 1H), 1.42 (p, J = 7.4 Hz, 2H), 1.00 (t, J = 7.3 Hz, 3H). 3C NMR (151 MHz, CDCls) &
160.4, 158.7, 132.8, 132.7, 130.6, 130.6, 127.4, 127.3, 126.8, 126.7, 125.5, 125.4, 118.0, 117.8, 117.1,
117.0, 63.9, 58.8, 545, 24.0, 19.8, 13.7. HRMS (ESI-TOF) m/z. [M + H]* calcd for
C14H17Ns02*:301.1408, found 301.1400.

(E)-(3,4-Diazidobut-1-en-1-yl) ferrocene (2s)

@\/\(\N3

Fe N3

=

2s The title compound was isolated (30.3 mg, 47%) as a red solid after flash

chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCl) § 6.55 — 6.45 (m,
1H), 5.69 (m, 1H), 4.41 (dt, J = 4.0, 1.9 Hz, 1H), 4.36 — 4.32 (m, 1H), 4.31 — 4.25 (m, 2H), 4.15 (dt, J =
6.4, 2.8 Hz, 1H), 4.13 — 4.07 (m, 4H), 3.34 — 3.29 (m, 2H). 3C NMR (101 MHz, CDCls) § 134.7, 119.3,
80.9, 69.7, 69.6, 69.5, 67.9, 66.8, 64.4, 54.4. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C14H15FeN6*:323.0696, found 323.0696.

(E)-4-(4,5-Diazidopent-2-en-2-yl)-1,2-dimethylbenzene (2t)

Me N3
Me N\ N3
Me

2t

The title compound was isolated (33.3 mg, 65%) as a white solid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.02 (s, 2H),
6.96 (s, 1H), 5.69 — 5.66 (m, 1H), 4.52 (dt, J = 9.2, 6.0 Hz, 1H), 3.37 (d, J = 6.0 Hz, 2H), 2.33 (s, 6H),
2.16 (d, J = 1.3 Hz, 3H). °C NMR (101 MHz, CDCl3) § 143.4, 142.2, 138.1, 129.9, 125.4, 124.0, 120.9,
59.9,54.7,21.5, 17.2. HRMS (ESI-TOF) m/z: [M + H]* calcd for C13H17Ng*:257.1509, found 257.15009.
(3,4-Diazidobut-1-ene-1,1-diyl) dibenzene (2u)

2u

The title compound was isolated (23.8 mg, 41%) as a yellow liquid after flash
chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCls) § 7.43 (dd, J = 8.1,
6.4 Hz, 2H), 7.41 — 7.37 (m, 1H), 7.31 (dt, J = 5.8, 2.4 Hz, 3H), 7.28 (dd, J = 6.9, 3.1 Hz, 2H), 7.22 -
7.17 (m, 2H), 6.06 (d, J = 9.9 Hz, 1H), 4.24 (dt, J = 9.9, 5.9 Hz, 1H), 3.35 (d, J = 5.9 Hz, 2H). *C NMR
(151 MHz, CDCl3) & 148.9, 140.6, 138.3, 129.6, 128.8, 128.6, 128.5, 128.2, 127.6, 121.9, 60.3, 54.7.
HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H15N6*:291.1353, found 291.1350.
(3,4-Diazido-3-methylbut-1-yn-1-yl) benzene (2v)
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Me, N3

N3
FZ

2v The title compound was isolated (31.7 mg, 70%) as a colorless liquid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.52 — 7.45
(m, 2H), 7.38 — 7.31 (m, 3H), 3.50 — 3.35 (m, 2H), 1.60 (s, 3H). 3C NMR (151 MHz, CDCls) § 132.2,
129.3, 128.5, 121.5, 88.0, 85.1, 60.5, 60.0, 25.2. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C11H11N6*:227.1040, found 227.1043.
1-(3,4-Diazido-3-methylbut-1-yn-1-yl)-4-fluorobenzene (2w)

Me_ N3

N3
4
F

2w The title compound was isolated (32.7 mg, 67%) as a colorless liquid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCls) § 7.54 — 7.44
(m, 2H), 7.08 — 6.99 (m, 2H), 3.48 — 3.34 (m, 2H), 1.59 (d, J = 0.9 Hz, 3H). *3C NMR (151 MHz, CDCls)
5163.1(d, J=250.4 Hz), 134.1 (d, J = 8.4 Hz), 117.5(d, J = 3.5 Hz), 115.9 (d, J = 22.5 Hz), 87.0, 84.8,
60.4, 59.9, 25.1. 1°F NMR (376 MHz, CDCl3) § -109.47. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C11H10FNg*:245.0945, found 245.0944.

1-Bromo-4-(3,4-diazido-3-methylbut-1-yn-1-yl) benzene (2x)

Me N3

N3
Z
Br

2x The title compound was isolated (43.3 mg, 71%) as a colorless liquid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.51 — 7.43
(m, 2H), 7.38 — 7.31 (m, 2H), 3.52 — 3.31 (m, 2H), 1.59 (s, 3H). 3C NMR (151 MHz, CDCls) & 133.86,
131.9, 123.7, 120.4, 86.9, 86.3, 60.4, 59.8, 25.1. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C11H10BrNg*:305.0145, found 305.0149.

1-(3,4-Diazido-3-methylbut-1-yn-1-yl)-4-(trifluoromethyl) benzene (2y)
Me N3

N3
=
FsC
2y

The title compound was isolated (32.3 mg, 55%) as a colorless liquid
after flash chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCl3)  7.60 (s,
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4H), 3.50 — 3.35 (m, 2H), 1.61 (s, 3H). 3C NMR (151 MHz, CDCl3) § 134.2, 132.4, 131.2,125.5 (d, J =
6.3 Hz), 87.5, 85.9, 60.3, 59.8, 25.0. 1°F NMR (376 MHz, CDCls) § -62.97. HRMS (ESI-TOF) m/z: [M
+ H]* calcd for Ci12H10F3N6*:295.0914, found 295.0917.
(4-(3,4-Diazido-3-methylbut-1-yn-1-yl) phenyl) methanol (2z)
Me_ Nj
N3
Z

2 . . . .
z The title compound was isolated (22.5 mg, 44%) as a white solid after

flash chromatography on silica gel (Hexane/EtOAc = 60:1). *H NMR (600 MHz, CDCl3) § 7.48 (dd, J =
8.2, 1.4 Hz, 2H), 7.33 (d, J = 7.7 Hz, 2H), 4.70 (s, 2H), 3.51 — 3.33 (m, 2H), 1.90 (s, 1H), 1.60 (s, 3H).
13C NMR (151 MHz, CDCl3) & 142.1, 132.3, 126.9, 120.6, 87.8, 85.1, 64.9, 60.5, 59.9, 25.2. HRMS
(ESI-TOF) m/z: [M + H]* calcd for C12H13NgO*:257.1145, found 257.1146.
1-(3,4-Diazido-3-methylbut-1-yn-1-yl)-2-methoxybenzene (2aa)
Me N3
N3
=

OMe

2 . . . .
aa The title compound was isolated (21.0 mg, 41%) as a white solid after flash

chromatography on silica gel (Hexane/EtOAc = 80:1). 'H NMR (600 MHz, CDCl3) & 7.48 — 7.41 (m,
1H), 7.32 (td, J = 8.2, 1.8 Hz, 1H), 6.98 — 6.83 (m, 2H), 3.86 (s, 3H), 3.52 — 3.36 (m, 2H), 1.61 (s, 3H).
13C NMR (151 MHz, CDCl3) § 160.5, 133.9, 130.7, 120.5, 110.9, 110.8, 89.1, 84.4, 60.6, 60.0, 55.8,
25.2. HRMS (ESI-TOF) m/z: [M + H]* calcd for C12H13NgO*:257.1145, found 257.1145.
1-(3,4-Diazido-3-methylbut-1-yn-1-yl)-3-methoxybenzene (2ab)

Me Nj

N3
=

OMe

2ab The title compound was isolated (37.4 mg, 73%) as a white solid after flash

chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCl3) 8 7.23 (d,J=7.9
Hz, 1H), 7.08 (dt, J = 7.5, 1.2 Hz, 1H), 7.00 (dd, J = 2.7, 1.4 Hz, 1H), 6.92 (m, 1H), 3.80 (s, 3H), 3.47 —
3.36 (m, 2H), 1.60 (s, 3H). *C NMR (151 MHz, CDCl3) § 159.5, 129.6, 124.7, 122.4,116.9, 115.9, 87.9,
84.9, 60.4, 59.9, 55.5, 25.2. HRMS (ESI-TOF) m/z: [M + Na]* calcd for C12H13N6O*:279.0965, found
279.0966.

2-(3,4-Diazido-3-methylbut-1-yn-1-yl)-9H-fluorene (2ac)
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Me. N3

v

2 . . . .
ac The title compound was isolated (51.5 mg, 82%) as a white solid

after flash chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCl3) § 7.79 (d,
J=7.6 Hz, 1H), 7.74 (d, J = 7.9 Hz, 1H), 7.67 (s, 1H), 7.58 — 7.54 (m, 1H), 7.52 (d, J = 8.0 Hz, 1H),
7.40 (t, J=7.5Hz, 1H), 7.36 — 7.31 (m, 1H), 3.90 (s, 2H), 3.54 — 3.34 (m, 2H), 1.63 (d, J = 1.3 Hz, 3H).
13C NMR (151 MHz, CDCl3) & 143.8, 143.3, 142.8, 141.0, 131.0, 128.7, 127.6, 127.1, 125.3, 120.5,
119.9, 119.4, 88.8, 84.9, 60.6, 60.0, 36.8, 25.3. HRMS (ESI-TOF) m/z: [M + H]* calcd for
CisH15N6":315.1353, found 315.1353.

(3,4-Diazidobut-1-yn-1-yl) benzene (2ad)

N3
N3
=

2ad . . -
a The title compound was isolated (27.6 mg, 65%) as a colorless liquid after flash

chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCls) § 7.52 — 7.47 (m,
2H), 7.35 (m, 3H), 4.49 (t, J = 5.7 Hz, 1H), 3.53 — 3.50 (m, 2H). 3C NMR (151 MHz, CDCls) § 132.2,
129.4, 128.6, 121.4, 89.2, 81.2, 54.7, 53.4. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C10HgN6*:213.0883, found 213.0883.

1-Bromo-4-(3,4-diazidobut-1-yn-1-yl) benzene (2ae)

Br

2ae The title compound was isolated (43.6 mg, 75%) as a yellow liquid after

flash chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCl3) § 7.48 (d, J =
8.5 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 4.47 (t, J = 5.7 Hz, 1H), 3.52 — 3.49 (m, 2H). *C NMR (151 MHz,
CDCls) § 133.5, 131.9, 123.8, 120.2, 88.1, 82.4, 54.5, 53.3. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C10HsBrNs*:290.9988, found 290.9994.

1-(3,4-Diazidobut-1-yn-1-yl)-4-(trifluoromethyl) benzene (2af)
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FsC

2af . . -
a The title compound was isolated (29.1 mg, 52%) as a colorless liquid

after flash chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCl3) § 7.60 (d,
J=1.3Hz, 4H), 451 (t, J = 5.6 Hz, 1H), 3.53 (d, J = 5.6 Hz, 2H). *C NMR (151 MHz, CDCls) 5 132.4,
126.3, 125.4 (d, J = 4.0 Hz), 125.1, 87.7, 83.7, 54.5, 53.2. *F NMR (376 MHz, CDCls) § -63.00. HRMS
(ESI-TOF) m/z: [M + H]* calcd for C11HgF3sNg*:281.0757, found 281.0757.
N-(2,3-Diazido-2-methylpropyl)-4-methyl-N-(3-phenylprop-2-yn-1-yl) benzenesulfonamide (2ag)

2ag The title compound was isolated (48.3 mg, 57%) as a white solid after flash

chromatography on silica gel (Hexane/EtOAc = 60:1). *H NMR (600 MHz, CDCls) 6 7.76 (dd, J = 8.4,
2.2 Hz, 2H), 7.26 — 7.20 (m, 5H), 7.05 — 6.98 (m, 2H), 4.51 — 4.45 (m, 1H), 4.43 — 4.38 (m, 1H), 3.42 (d,
J=14.3 Hz, 1H), 3.40 — 3.34 (m, 1H), 2.83 (dd, J = 4.7, 2.1 Hz, 1H), 2.67 (dd, J = 4.7, 2.2 Hz, 1H), 2.33
(d, J=2.2 Hz, 3H), 1.45 (d, J = 2.2 Hz, 3H). *3C NMR (151 MHz, CDCl3) § 143.8, 136.1, 131.6, 129.7,
128.5, 128.2, 127.9, 122.3, 86.0, 81.8, 55.8, 51.8, 51.2, 38.8, 21.6, 19.1. HRMS (ESI-TOF) m/z: [M +
H]* calcd for CaoH22N70,S*:424.1150, found 424.1153.

(1,2-Diazidoethyl) benzene (3a)

N3
N3

3 . . -
a The title compound was isolated (26.7 mg, 71%) as a colorless liquid after flash

chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.43 (dd, J = 8.1,
6.3 Hz, 2H), 7.41 — 7.38 (m, 1H), 7.37 — 7.33 (m, 2H), 4.68 (dd, J = 8.5, 4.8 Hz, 1H), 3.58 — 3.40 (m,
2H). 3C NMR (151 MHz, CDCls) § 136.4, 129.1 (two peaks overlap), 127.0, 65.5, 56.0. HRMS (ESI-
TOF) m/z: [M + H]* calcd for CgHgNs*:189.0883, found 189.0885.
1-(1,2-Diazidoethyl)-4-methylbenzene (3b)
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Me

3b The title compound was isolated (29.9 mg, 74%) as a colorless liquid after flash

chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.24 (d, J = 1.6
Hz, 4H), 4.65 (dd, J = 8.5, 4.9 Hz, 1H), 3.55 — 3.40 (m, 2H), 2.39 (s, 3H). **C NMR (151 MHz, CDCls)
& 139.0, 133.3, 129.8, 126.9, 65.4, 559, 21.2. HRMS (ESI-TOF) m/z: [M + H]* calcd for
CqH11N6*:203.1040, found 203.1042.

4-(1,2-Diazidoethyl) benzonitrile (3c)

N3
N3

3 . . -
¢ The title compound was isolated (26.8 mg, 63%) as a colorless liquid after flash

chromatography on silica gel (Hexane/EtOAc = 80:1). *H NMR (600 MHz, CDCls) § 7.72 — 7.67 (m,
2H), 7.47 (d, J = 8.1 Hz, 2H), 4.73 (dd, J = 7.5, 5.2 Hz, 1H), 3.52 — 3.45 (m, 2H). **C NMR (151 MHz,
CDCl3) & 141.7, 132.9, 127.8, 118.2, 113.0, 64.8, 55.8. HRMS (ESI-TOF) m/z: [M + H]* calcd for
CqHsN7*:214.0836, found 214.0842.

(2,3-Diazidopropyl) benzene (3d)

N3
N3

3d The title compound was isolated (27.1 mg, 67%) as a colorless liquid after flash

chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCls3) § 7.40 — 7.30 (m,
3H), 7.24 — 7.20 (m, 2H), 3.72 (dd, J = 7.0, 3.9, 1.0 Hz, 1H), 3.40 (dd, J = 12.8, 4.0, 1.0 Hz, 1H), 3.29
(dd, J =127, 6.9, 1.1 Hz, 1H), 2.88 (d, J = 7.1 Hz, 2H). **C NMR (151 MHz, CDCls) § 136.5, 129.4,
129.0, 127.3, 63.0, 54.0, 38.1. HRMS (ESI-TOF) m/z: [M + H]* calcd for CoH11Ns*:203.1040, found
203.1043.

1-(2,3-Diazidopropyl)-4-methoxybenzene (3e)

mN3
N
MeO 3

3¢ The title compound was isolated (32.5 mg, 70%) as a colorless liquid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) § 7.15-7.10
(m, 2H), 6.87 (d, J = 8.6 Hz, 2H), 3.80 (s, 3H), 3.67 (qd, J = 7.0, 3.9 Hz, 1H), 3.38 (dd, J = 12.7, 3.9 Hz,
1H), 3.27 (dd, J = 12.7, 6.9 Hz, 1H), 2.82 (d, J = 7.0 Hz, 2H). 3C NMR (151 MHz, CDCls) & 158.8,
130.4, 128.3, 114.3, 63.2, 55.4, 53.9, 37.2. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C10H13Ns0*:233.1145, found 233.1142.

(1,2-Diazido-1-cyclopropylethyl) benzene (3f)
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3 The title compound was isolated (27.4 mg, 60%) as a colorless liquid after flash

chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCl3) & 7.52 — 7.48 (m,
2H), 7.46 — 7.41 (m, 2H), 7.39 — 7.34 (m, 1H), 3.84 — 3.67 (m, 2H), 1.39 (m, 1H), 0.72 — 0.61 (m, 2H),
0.60 —0.43 (m, 2H).*C NMR (151 MHz, CDCls) § 138.6, 128.7, 128.4, 127.0, 68.9, 59.1, 18.1, 1.9, 1.6.
HRMS (ESI-TOF) m/z: [M + H]* calcd for C11H13N¢*:229.1196, found 229.1196.
1,2-Diazido-6-bromohexane (3g)

N3

N
Br/\/\/\/ 3

39 The title compound was isolated (32.0 mg, 65%) as a colorless liquid after

flash chromatography on silica gel (Hexane/EtOAc = 150:1). *H NMR (600 MHz, CDCls) § 3.50 — 3.45
(m, 1H), 3.45 — 3.39 (m, 3H), 3.34 (dd, J = 12.7, 7.2 Hz, 1H), 1.90 (m, 2H), 1.64 — 1.53 (m, 4H). 3C
NMR (151 MHz, CDCl3) 6 61.9, 54.9, 33.2, 32.3, 31.0, 24.6. HRMS (ESI-TOF) m/z: [M + H]* calcd for
CsH12BrNe*:247.0301, found 247.0312.

6,7-Diazido-1-methoxyheptan-2-one (3h)

0 N,

Mew I~ AN
0O 3

h . . -
3 The title compound was isolated (33.9 mg, 75%) as a colorless liquid

after flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCls) & 3.67
(s, 3H), 3.50 — 3.44 (m, 1H), 3.41 (dd, J = 12.7, 4.1 Hz, 1H), 3.33 (dd, J = 12.6, 7.3 Hz, 1H), 2.36 (t, J =
7.3 Hz, 2H), 1.79 (m, 1H), 1.70 (m, 1H), 1.63 — 1.49 (m, 2H). *3C NMR (151 MHz, CDCls) § 173.5, 61.8,
54.9, 51.8, 33.5, 31.2, 21.4. HRMS (ESI-TOF) m/z: [M + H]* calcd for CgH1sNgO,*:227.1251, found
227.1250.

1,2-Diazidododecane (3i)

N3

C10H21)\/N3

3 The title compound was isolated (24.7 mg, 49%) as a colorless liquid after flash

chromatography on silica gel (Hexane/EtOAc = 150:1). *H NMR (600 MHz, CDCls) 6 3.45 (dt, J = 12.6,
6.5 Hz, 1H), 3.38 (dd, J = 12.8, 4.1 Hz, 1H), 3.31 (dd, J = 12.8, 7.5 Hz, 1H), 1.60 — 1.50 (m, 2H), 1.44
(9, J=7.0 Hz, 1H), 1.39 — 1.20 (m, 15H), 0.88 (t, J = 7.0 Hz, 3H). ¥*C NMR (151 MHz, CDCls;) § 62.2,
55.0, 32.0, 31.9, 29.7, 29.6, 29.5, 29.4, 29.4, 26.0, 22.8, 14.2. HRMS (ESI-TOF) m/z: [M + H]* calcd for
C12H25N6":253.2135, found 253.2135.

1,2-Diazido-4-bromo-2-methylbutane (3j)
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Me

Br:
\/\l/\N3

N3

3 The title compound was isolated (37.1 mg, 80%) as a colorless liquid after flash

chromatography on silica gel (Hexane/EtOAc = 150:1). *H NMR (600 MHz, CDCls) & 3.47 — 3.36 (m,
2H), 3.34 (d, J = 2.9 Hz, 2H), 1.81 (m, 2H), 1.37 (d, J = 2.9 Hz, 3H). °C NMR (151 MHz, CDCl3) §
62.5,59.2, 46.8, 36.2, 21.5. [M + H]* calcd for CsH10BrNs*:233.0145, found 233.0153.
2,3-Diazidohexyl acetate (3k)

o) N
Me)LO/W\Me
N3
3k

The title compound was isolated (19.9 mg, 44%) as a colorless liquid
after flash chromatography on silica gel (Hexane/EtOAc = 150:1). *H NMR (600 MHz, CDCl3) 6 4.33 —
4.21 (m, 2H), 3.66 (dt, J = 8.2, 4.3 Hz, 1H), 3.34 (dt, J = 8.9, 4.6 Hz, 1H), 2.12 (s, 3H), 1.74 — 1.66 (m,
1H), 1.63 (m, 1H), 1.53 (m, 1H), 1.44 (m, 1H), 0.98 (t, J = 7.4 Hz, 3H). 3C NMR (151 MHz, CDCl3) &
170.6, 64.4,63.2,61.8,33.1, 20.8, 19.5, 13.8. [M + H]* calcd for CgH15NgO,*:227.1251, found 227.1251.
(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl 4,5-diazidopentanoate (3I)

S
PN N3

3l The title compound was isolated (36.1 mg, 56%) as a colorless liquid

after flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCls) § 4.69
(m, 1H), 3.55 (m, 1H), 3.47 — 3.30 (m, 2H), 2.43 (m, 2H), 1.96 (m, 1H), 1.86 (m, 2H), 1.78 — 1.70 (m,
1H), 1.67 (m, 2H), 1.47 (m, 1H), 1.36 (m, 1H), 1.10 — 0.92 (m, 2H), 0.89 (dd, J = 6.8, 4.4 Hz, 6H), 0.87
—0.82 (m, 1H), 0.75 (dd, J = 6.9, 2.2 Hz, 3H). *C NMR (151 MHz, CDCls) § 172.1, 74.7, 61.3, 55.0,
47.1, 41.0 (two peaks overlap), 34.3, 31.5, 30.7, 27.2, 26.4, 23.5, 22.1, 20.8, 16.4. [M + H]* calcd for
CisH27Ns02*:323.2190, found 323.2197.
((5R,5aS,8aS,8bR)-2,2,7,7-tetramethyltetrahydro-5H-bis([1,3]dioxolo)[4,5-b:4",5"-d]pyran-5-
yhmethyl 4,5-diazidopentanoate (3m)

N3
OMN3
(0]
X%
O7k
3m

The title compound was isolated (40.0 mg, 47%) as a colorless
liquid after flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600 MHz, CDCls) &
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5.52 (dd, J=5.0, 1.9 Hz, 1H), 4.60 (dt, J = 7.9, 2.2 Hz, 1H), 4.31 (dt, J = 4.9, 2.2 Hz, 1H), 4.29 — 4.25
(m, 1H), 4.24 — 4.19 (m, 2H), 4.01 (m, 1H), 3.60 (m, 1H), 3.44 (m, 1H), 3.36 — 3.30 (m, 1H), 2.49 (t, J
=7.1 Hz, 2H), 1.91 - 1.84 (m, 1H), 1.74 (m, J = 14.1, 9.1, 7.0, 2.1 Hz, 1H), 1.49 (d, J = 2.3 Hz, 3H),
1.43 (d, J = 1.7 Hz, 3H), 1.31 (dd, J = 4.0, 1.8 Hz, 6H). *3C NMR (151 MHz, CDCls) § 172.4, 109.8,
108.8,96.4,71.1, 70.8, 70.4, 65.9, 63.8, 60.9, 54.9, 30.4, 27.2, 26.1, 26.0, 25.0, 24.5. [M + H]* calcd for
C17H27NsO7*:427.1936, found 427.1933.
(35,85,9S,10R,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-yl 4,5-
diazidopentanoate (3n)

3n

The title compound was isolated (46.4 mg,
42%) as a white solid after flash chromatography on silica gel (Hexane/EtOAc = 100:1). *H NMR (600
MHz, CDCls) 6 5.94 —5.71 (m, 1H), 5.15 — 4.94 (m, 2H), 2.47 — 2.39 (m, 2H), 2.39 — 2.34 (m, 3H), 2.07
—-1.92 (m, 2H), 1.87 (dd, J = 15.3, 11.8, 7.5 Hz, 3H), 1.65 — 1.55 (m, 3H), 1.55 — 1.45 (m, 3H), 1.42 —
1.22 (m, 8H), 1.14 (dd, J = 32.2, 16.5, 7.4, 3.0 Hz, 8H), 1.07 — 0.96 (m, 5H), 0.90 (dd, J = 14.0, 6.4, 2.6
Hz, 4H), 0.86 (dd, J=5.8, 2.9 Hz, 5H), 0.76 — 0.61 (m, 3H). *C NMR (101 MHz, CDCl3) § 172.6, 145.5,
136.8,121.4,119.3,115.7,73.8,73.2,64.1,58.4,56.1, 55.7, 50.6, 48.8, 43.4, 43.2, 42.4, 39.6, 36.9, 36.3,
35.9,33.9,29.1, 28.2, 24.0, 23.0, 22.7, 19.4, 18.9, 18.6, 12.1. [M + H]* calcd for C3,Hs3sNgO,*:553.4225,
found 553.4225.

3,4-Bis(azidomethyl)-3-methyl-1-tosylpyrrolidine (4a’)

Ts
N

P
N3 N3

4a The title compound was isolated as a colorless liquid after flash chromatography

on silica gel (Hexane/EtOAc = 50:1).*H NMR (600 MHz, CDCl3) § 7.75 - 7.69 (m, 2H), 7.35 (d, J = 7.6
Hz, 2H), 3.56 — 3.47 (m, 1H), 3.39 — 2.93 (m, 7H), 2.44 (d, J = 1.8 Hz, 3H), 2.13 — 1.99 (m, 1H), 1.05
(s, 1H), 0.87 (s, 2H). **C NMR (101 MHz, CDCls) § 144.0, 133.5, 133.4, 129.9 (two peaks overlap),
127.6 (two peaks overlap), 58.5, 57.5, 57.0, 55.0, 50.6, 50.4, 50.3, 49.8, 46.6, 44.5, 44.4, 43.0, 22.4, 21.7,
17.5. HRMS (ESI-TOF) m/z: [M + H]* calcd for C14H20N70,*:350.1394, found 350.1394.
5-(Azidomethyl)-5-methyl-2-phenyl-4,5-dihydrooxazole (4b’)
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4b’ The title compound was isolated as a colorless liquid after flash chromatography on silica

gel (Hexane/EtOAc = 10:1). *H NMR (600 MHz, CDCls) § 7.96 (dd, J = 7.8, 1.5 Hz, 2H), 7.59 — 7.54
(m, 1H), 7.47 (t, J = 7.7 Hz, 2H), 3.52 — 3.40 (m, 2H), 2.46 (d, J = 35.4 Hz, 2H), 1.26 (s, 3H). *C NMR
(101 MHz, CDCls) 8 177.9, 134.3, 132.9, 128.9, 128.7, 56.2, 43.8, 34.5, 18.6. HRMS (ESI-TOF) m/z:
[M + H]* caled for C11H13N4O*:217.1084, found 217.1082.
Di-tert-butyl (4-phenylbut-3-ene-1,2-diyl)(E)-dicarbamate (5)
NHBoc
A NHBoc

5 The title compound was isolated (59.4 mg, 82%) as a white solid after
flash chromatography on silica gel (Hexane/EtOAc = 20:1). *H NMR (400 MHz, CDCl3) § 7.39 — 7.27

(m, 4H), 7.26 — 7.20 (m, 1H), 6.57 (dd, J = 16.0, 1.5 Hz, 1H), 6.08 (dd, J = 16.0, 6.1 Hz, 1H), 5.01 (s,
1H), 4.86 (s, 1H), 4.37 (s, 1H), 3.34 (s, 2H), 1.45 (s, 9H), 1.44 (d, J = 3.6 Hz, 9H). 3C NMR (101 MHz,
CDCls) 6 155.8,136.6, 131.6, 128.7, 127.9, 127.5, 126.6, 79.8, 44.7, 28.5, 28.5. HRMS (ESI-TOF) m/z:
[M + H]* calcd for CaoH31N204*:363.2278, found 363.2280.

(E)-1,1'-(4-phenylbut-3-ene-1,2-diyl) bis(4-phenyl-1H-1,2,3-triazole) (6)

The title compound was isolated (75.2 mg, 90%) as a white solid after

flash chromatography on silica gel (Hexane/EtOAc = 5:1). 'H NMR (600 MHz, DMSO-ds) & 8.80 (d, J
= 1.8 Hz, 1H), 8.56 (d, J= 1.7 Hz, 1H), 7.88 — 7.80 (m, 2H), 7.79 — 7.71 (m, 2H), 7.54 — 7.47 (m, 2H),
7.46 — 7.39 (m, 4H), 7.36 (td, J = 7.6, 5.9 Hz, 3H), 7.32 (dd, J = 8.9, 7.0, 1.9 Hz, 3H), 6.85 — 6.69 (m,
2H), 6.10 — 6.02 (m, 1H), 5.27 — 5.13 (m, 2H). '*C NMR (151 MHz, DMSO-d) & 146.5, 146.3, 135.3,
134.8, 130.5 (two peaks overlap), 129.0, 128.9, 128.8, 128.6, 128.0, 126.8, 125.2, 125.1, 123.7, 122.0,
120.6, 62.2, 52.6. HRMS (ESI-TOF) m/z: [M + H]" caled for C26H23Ne":419.1979, found 419.1983.

(E)-1,1'-((4-Phenylbut-3-ene-1,2-diyl) bis(5-methyl-1H-1,2,3-triazole-1,4-diyl))bis(ethan-1-one) (7)
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0O
Me
B
N NW
Me
Me
7

The title compound was isolated (47.6 mg, 63%) as a white solid
after flash chromatography on silica gel (Hexane/EtOAc = 3:1). 'H NMR (600 MHz, CDCl3) § 7.38 —
7.32 (m, 5H), 6.62 (d, J=15.8 Hz, 1H), 6.44 (dd, J=15.9, 7.9 Hz, 1H), 5.86 (td, J = 8.8, 5.0 Hz, 1H),
5.19 (dd, J=14.0, 9.9 Hz, 1H), 4.85 (dd, J = 14.0, 5.0 Hz, 1H), 2.65 (dd, J= 9.6, 1.0 Hz, 6H), 2.47 (dd,
J =28, 1.0 Hz, 6H). ®*C NMR (151 MHz, CDCl;) & 194.2, 194.1, 143.7, 143.4, 138.1, 137.6, 136.5,
134.6, 129.4, 129.0, 127.0, 121.9, 60.1, 49.9, 27.9 (two peaks overlap), 8.9, 8.7. HRMS (ESI-TOF) m/z:
[M + H]" caled for C20H23N¢0>:379.1877, found 379.1875.

Tetraethyl (4-phenylbut-3-ene-1,2-diyl) (E)-bis(phosphoramidate) (8)

o\‘P(OEt)Z
|
HN

X NH

|
(Et0),Pxq

8 The title compound was isolated (73.8 mg, 85%) as a white solid after flash

chromatography on silica gel (Hexane/EtOAc = 1:1). 'H NMR (600 MHz, DMSO-dc) & 7.40 (d, J= 7.6
Hz, 2H), 7.33 (t, /= 7.6 Hz, 2H), 7.23 (t, J= 7.3 Hz, 1H), 6.52 (d, /= 15.9 Hz, 1H), 6.23 (dd, J = 16.0,
6.6 Hz, 1H), 5.06 (t, /= 10.6 Hz, 1H), 4.89 (dt,J=11.7,7.1 Hz, 1H), 3.89 (d, J=22.0, 7.2 Hz, 8H), 3.68
(d, J=7.7 Hz, 1H), 2.96 (m, 1H), 2.82 (m, 1H), 1.23 — 1.14 (m, 12H). '*C NMR (151 MHz, DMSO-ds)
5 136.8, 129.9, 128.6, 127.4, 126.2, 61.2 (two peaks overlap), 54.4, 16.0 (two peaks overlap). 3'P NMR
(162 MHz, DMSO-dg) 6 9.61, 8.45. HRMS (ESI-TOF) m/z: [M + H]" calcd for CisH33N206P2":435.1808,
found 435.1811.

2-(1,2-Diazidoethyl)-3-phenyloxirane (9)

o)

N3
N3

9 The title compound was isolated (41.9 mg, 91%) as a colorless liquid after

flash chromatography on silica gel (Hexane/EtOAc = 100:1). 'H NMR (600 MHz, CDCl3) § 7.36 (dg, J
=13.5,7.1 Hz, 3H), 7.28 (dd, J = 7.6, 3.9 Hz, 2H), 3.98 (s, 1H), 3.68 (t, J = 5.6 Hz, 1H), 3.57 (td, J =
11.6,9.9,4.7 Hz, 1H), 3.52 (d, /= 6.1 Hz, 1H), 3.47 (dd, J=12.9, 6.9 Hz, 1H), 3.15 (dd, /=23.4,5.5
Hz, 1H). 3*C NMR (101 MHz, CDCls) & 135.7, 135.6, 128.9, 128.8 (two peaks overlap), 125.8, 125.7,
62.1, 62.0, 619, 60.8, 56.9, 56.5, 52.1, 51.9. HRMS (ESI-TOF) m/z: [M + H]" caled for
Ci0H11N¢O":231.0989, found 231.0989.
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2,3,4-Triazido-1-phenylbutan-1-ol (10)

OH Nj
N3

N3

10 The title compound was isolated (32.2 mg, 59%) as a colorless liquid after

flash chromatography on silica gel (Hexane/EtOAc = 50:1). 'H NMR (600 MHz, CDCl;) & 7.43 (dt, J =
21.8, 8.0 Hz, 5H), 4.76 (dd, J= 5.1, 1.8 Hz, 1H), 3.89 (td, J= 6.1, 5.1, 1.9 Hz, 1H), 3.68 (dt, /= 13.0,
2.7 Hz, 1H), 3.57 (m, 1H), 3.27 (td, J = 7.3, 3.8 Hz, 1H), 2.35 (s, 1H). *C NMR (151 MHz, CDCl;) &
134.4, 1294, 129.2, 128.6, 73.0, 67.0, 62.2, 51.9. HRMS (ESI-TOF) m/z: [M + H]" caled for
CioHi12NoO":274.1159, found 274.1159.

S$20



Zhang, Zhang and You et al. Supporting Information

The synthetic applications
3.0 mmol scale reaction

In a 20 mL undivided electrolysis cell, 1a (392.1 mg, 3 mmol), 4-Iodobenzotrifluoride (163.1 mg, 0.6
mmol), NaN3 (260.1 mg, 4 mmol), "BusNBF4 (0.1 M), K3PO4 (636.8 mg, 0.3 mmol) and a magnetic
stirring bar were added under air. Then MeCN (10 mL) and H>O (5 mL) were added. The tube was
installed by a graphite plate (20 x 10 x 0.1 mm?) as anode and Pt plate (20 x 10 x 0.5 mm?) as cathode.
The distance of the electrodes is around 1 cm. The mixture was stirred at room temperature for 15 minutes
to fully dissolve the supporting electrolyte and then electrolyzed under a constant current of 15 mA for
7 h. The solvent was removed in vacuo, the crude product was purified by column chromatography on

silica gel to give the product 2a in 71% yield (0.61 g).

Transformation of products

Ph
'Y
N
N = N N=N
Z '\)-Ph
N N3 4 Cul (5 mol%), Et;N (10 mol%) _ N N
MeCN, 40 °C, Ny, 12h
5, 90% yield

2a

Prepared according to a previous reported method?. In a 10-mL schlenk tube, 2a (42.8 mg, 0.2 mmol),
phenylacetylene (51.0 mg, 0.5 mmol, 2.5 equiv), Cul (1.9 mg, 0.01 mmol, 5 mol%), Et:N (2.1 mg, 0.02
mmol, 10 mol%), MeCN (2 mL) and a magnetic stirring bar were added under N». The schlenk tube was
transferred to an oil bath at 40 °C. The reaction mixture was stirred at 40 °C for 12 h and the resulting
solution was partitioned between EtOAc and H;0, the aqueous layer was extracted with EtOAc and
washed with H»O. The organic layers were combined, dried over MgSQ,. The crude product was purified
by column chromatography on silica gel with a mixture of n-hexane and EtOAc (3:1) as eluent, obtained
white solid product 5.

0
Me
N3 / N‘N
A N3 4+ j\/ﬁ\ K,CO5 (20 mol%) Me™ “N” r,\1=N 0
Me Me DMF, 40°C,20 h S NW
Me
Me
2a 6, 63% yield

Prepared according to a previous reported method?. In a 10-mL schlenk tube, 2a (42.8 mg, 0.2 mmol),
acetylacetone (80.0 mg, 0.8 mmol, 4.0 equiv), K2COs3 (5.5 mg, 0.04 mmol, 20 mol%), DMF (2 mL) and
a magnetic stirring bar were added under N». The schlenk tube was transferred to an oil bath at 40 °C.
The reaction mixture was stirred at 40 °C for 20 h and the resulting solution was partitioned between
EtOAc and H0, the aqueous layer was extracted with EtOAc and washed with H,O. The organic layers
were combined, dried over MgSQ,. The crude product was purified by column chromatography on silica
gel with a mixture of n-hexane and EtOAc (1:1) as eluent, obtained white solid product 6.
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Osp(oEt),
Nj HN
X Ng 4+  EtOS, OFt .~ S
Ot toluene, 80 °C, 12 h NH
(EtO),P,
o)
2a 7, 85% yield

Prepared according to a previous reported method?. In a 10-mL schlenk tube, 2a (42.8 mg, 0.2 mmol),
P(OEt)3 (99.6 mg, 0.6 mmol, 3.0 equiv), toluene (2 mL) and a magnetic stirring bar were added under
air. The schlenk tube was transferred to an oil bath at 80 °C. The reaction mixture was stirred at 80 °C
for 12 h and the resulting solution was partitioned between EtOAc and H»O, the aqueous layer was
extracted with EtOAc and washed with H2O. The organic layers were combined, dried over MgSQO4. The
crude product was purified by column chromatography on silica gel with a mixture of »n-hexane and
EtOAcC (1:1) as eluent, obtained yellow solid product 7.

N3 1) PPh; (2.2 equiv), H,0 (5.0 equiv) NHBoc
A N3 THF, 0-22 °C - X NHBoc
2) Boc,0 (3.0 equiv)
THF, 22 °C
2a 8, 82% yield

Prepared according to a previous reported method*. In a 10-mL schlenk tube, 2a (42.8 mg, 0.2 mmol),
PPh3 (115.3 mg, 0.44 mmol, 2.2 equiv), H,O (18 mg, 1.0 mmol, 5.0 equiv), THF (2 mL) and a magnetic
stirring bar were added under air. The reaction mixture was stirred at room temperature for 5 h and added
Boc,0 (130.8 mg, 0.6 mmol, 3.0 equiv) to the schlenk tube. Continue the reaction for 10 h, the resulting
solution was partitioned between EtOAc and H;0, the aqueous layer was extracted with EtOAc and
washed with H»O. The organic layers were combined, dried over MgSQ,. The crude product was purified
by column chromatography on silica gel with a mixture of n-hexane and EtOAc (5:1) as eluent, obtained
yellow solid product 8.

N3 0

X Nj N,

m-CPBA (1.5 equiv) -
DCM, rt, 20 h N,

2a 9, 91% yield, 1:1 d.r.

Prepared according to a previous reported method®. In a 10-mL schlenk tube, 2a (42.8 mg, 0.2 mmol),
m-CPBA (51.8 mg, 0.3 mmol, 1.5 equiv), DCM (2 mL) and a magnetic stirring bar were added under air.
The reaction mixture was stirred at room temperature for 20 h and the resulting solution was partitioned
between EtOAc and H0O, the aqueous layer was extracted with EtOAc and washed with H,O. The
organic layers were combined, dried over MgSO.. The crude product was purified by column
chromatography on silica gel with a mixture of n-hexane and EtOAc (50:1) as eluent, obtained colorless
liquid product 9.
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O NaN; (2.0 equiv) OH N,
Ns _NH,CI (1.0 equiv) _ Na
Ns DMF, 90 °C, 10 h N,
7 10, 59% yield, 3:1 d.r.

Prepared according to a previous reported method®. In a 10-mL schlenk tube, 7 (46.0 mg, 0.2 mmol),
NaNj3 (26.0 mg, 0.4 mmol, 2.0 equiv), NH4Cl (10.7 mg, 0.2 mmol, 1.0 equiv), DMF (2 mL) and a
magnetic stirring bar were added under air. The schlenk tube was transferred to an oil bath at 90 °C. The
reaction mixture was stirred at 90 °C for 10 h and the resulting solution was partitioned between EtOAc
and H.0, the aqueous layer was extracted with EtOAc and washed with H,O. The organic layers were
combined, dried over MgSO.. The crude product was purified by column chromatography on silica gel
with a mixture of n-hexane and EtOAc (10:1) as eluent, obtained yellow liquid product 10.
Mechanistic studies
Radical clocks

Ts

Me Ts standard conditions N
}\/,{j\/\ + NaNj > ‘we
N3 N3

4a 4a’

47% yield, 2:1 d.r.

In an undivided electrolysis cell, 4a (53.0 mg, 0.2 mmol), 4-iodobenzotrifluoride (10.9 mg, 0.04 mmol),
NaNs (78.0 mg, 1.2 mmol) "BusNBF4 (0.1 M), K3PO4 (42.4 mg, 0.2 mmol) and a magnetic stirring bar
were added under air. Then MeCN (2.1 mL) and H,O (0.9 mL) were added. The tube was installed by a
graphite plate (20 x 10 x 0.1 mm?) as anode and Pt plate (20 x 10 x 0.5 mm?) as cathode. The distance
of the electrodes is around 1 cm. The mixture was stirred at rt for 15 min to fully dissolve the supporting
electrolyte and then electrolyzed under a constant current of 10 mA until the complete consumption of
the starting materials which was monitored by TLC. The solvent was removed in vacuo, and the crude
residue was purified via column chromatography to afford the desired product 4a’ in 47% yield (32.8
mg) with 2:1 dr.

Carbocation trap

) /—( +  NaN Without Arl N=<O
>—NH Me 3 “standard conditions X
Ph Ng

Me
4b 4b' N.D.

In an undivided electrolysis cell, 4b (35.0 mg, 0.2 mmol), NaN3 (78.0 mg, 1.2 mmol) "BusNBF;4 (0.1
M), K3POj4 (42.4 mg, 0.2 mmol) and a magnetic stirring bar were added under air. Then MeCN (2.1 mL)
and H>O (0.9 mL) were added. The tube was installed by a graphite plate (20 x 10 x 0.1 mm?) as anode
and Pt plate (20 x 10 x 0.5 mm?) as cathode. The distance of the electrodes is around 1 cm. The mixture
was stirred at rt for 15 min to fully dissolve the supporting electrolyte and then electrolyzed under a
constant current of 10 mA until the complete consumption of the starting materials which was monitored

by TLC. Without any product 4b’ was detected.
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Ph
standard conditions N=<
> O

Ko

Me

o)
>—NH Me + NaNg
PH

4b 4b’', 46% yield

In an undivided electrolysis cell, 4b (35.0 mg, 0.2 mmol), 4-iodobenzotrifluoride (10.9 mg, 0.04
mmol), NaN3 (78 mg, 1.2 mmol) "BusNBF4 (0.1 M), K3PO4 (42.4 mg, 0.2 mmol) and a magnetic stirring
bar were added under air. Then MeCN (2.1 mL) and H>O (0.9 mL) were added. The tube was installed
by a graphite plate (20 x 10 x 0.1 mm?®) as anode and Pt plate (20 x 10 x 0.5 mm?) as cathode. The
distance of the electrodes is around 1 cm. The mixture was stirred at rt for 15 min to fully dissolve the
supporting electrolyte and then electrolyzed under a constant current of 10 mA until the complete
consumption of the starting materials which was monitored by TLC. The solvent was removed in vacuo,
and the crude residue was purified via column chromatography to afford the desired product 4b” in 46%
yield (19.9 mg).

Radical trap
BHT (5.0 equiv.) N3
AN+ NaNg ) >
Ph standard conditions Ph/\/\/Ng,
1a 2a, 57% yield

In an undivided electrolysis cell, 1a (39.2 mg, 0.3 mmol), BHT (330.5 mg, 1.5 mmol), 4-
iodobenzotrifluoride (10.9 mg, 0.04 mmol), NaN3 (117.0 mg, 1.8 mmol) "BusNBF4 (0.1 M), K3PO4 (63.7
mg, 0.3 mmol) and a magnetic stirring bar were added under air. Then MeCN (2.1 mL) and H»O (0.9
mL) were added. The tube was installed by a graphite plate (20 x 10 x 0.1 mm?®) as anode and Pt plate
(20 x 10 x 0.5 mm?) as cathode. The distance of the electrodes is around 1 cm. The mixture was stirred
at rt for 15 min to fully dissolve the supporting electrolyte and then electrolyzed under a constant current
of 10 mA until the complete consumption of the starting materials which was monitored by TLC. The
solvent was removed in vacuo, and the crude residue was purified via column chromatography to afford
the desired product 2a in 57% yield.

Cyclic voltammetry data
The CV studies showed that the oxidation potential of 4-iodobenzotrifluoride was lower than that

of NaN3; medium (Figure S1). Therefore, the oxidation of 4-iodobenzotrifluoride took place first.
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IUPAC Convention

0.0006

diene 1a
NaN,

0.0005

—— 4-lodobenzotrifluoride

0.0004

0.0003

Current/ A

0.0002

0.0001

0.0000

-0.0001

0.0 0.5 1.0 1.5 2.0 2.5
Potential applied / V (vs Ag/AgCl)

Figure S1: Cyclic voltammetry of diene 1a (0.1 mmol, black line), NaN3 (0.1 mmol, red line) and
4-iodobenzotrifluoride (0.1 mmol, blue line). CV conditions: MeCN/H,O (7:3) as solvent,
"BuuNBF; (0.1 M) as electrolyte, platinum working electrode, platinum counter electrode, silver
wire as reference electrode, 0.1 V/s.

The CV studies showed that the oxidation potential of 4-iodoanisole was lower than that of NaN3
medium (Figure S2). Therefore, the oxidation of 4-lodoanisole took place first.
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IUPAC Convention
0.0005 alkene 1a'
—— NaN;,
0.0004 —— 4-|lodoanisole
0.0003
g 137V
¥ 0.0002
g
= |
O 0.0001
0.0000
-0.0001
-0.0002
0.0 0.5 1.0 15 2.0 25

Potential applied / V (vs Ag/AgCl)

Figure S2: Cyclic voltammetry of alkene 1a’ (0.1 mmol, black line), NaN3 (0.1 mmol, red line) and 4-
iodoanisole (0.1 mmol, blue line). CV conditions: MeCN/H,0 (7:3) as solvent, "BusNBF4 (0.1 M) as
electrolyte, platinum working electrode, platinum counter electrode, silver wire as reference electrode,
0.1 VI/s.
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NMR spectra

'H NMR of 2a (600 MHz, CDCls)
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'H NMR of 2b (600 MHz, CDCl;)
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19F NMR of 2b (377 MHz, CDCls)
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'H NMR of 2¢ (600 MHz, CDCls)
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'H NMR of 2d (600 MHz, CDCl;)
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'H NMR of 2e (600 MHz, CDCls)
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'H NMR of 2f (600 MHz, CDCl;)
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'H NMR of 2g (600 MHz, CDCls)
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'H NMR of 2h (600 MHz, CDCl;)

Le'e

—— L0V

PhJ{

Ph

2h

% 6

£1 (ppm)

13C NMR of 2h (101 MHz, CDCl5)

TwLys —
1€%9 —

S6'9L
G_RFW
LELL

96°0C1
c_.mw_/

N3

R r————

Ph{

Ph

2h

£1 (ppm)

S36



Zhang, Zhang and You et al. Supporting Information

'H NMR of 2i (600 MHz, CDCl3)
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'H NMR of 2j (600 MHz, CDCl;)
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'H NMR of 2k (600 MHz, CDCl;)
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19F NMR of 2k (376 MHz, CDCls)
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'H NMR of 21 (600 MHz, CDCl3)
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'H NMR of 2m (600 MHz, CDCls)
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'H NMR of 2n (600 MHz, CDCl;)
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'"H NMR of 20 (600 MHz, CDCls)
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'H NMR of 2p (600 MHz, CDCls)
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'H NMR of 2q (600 MHz, CDCl;)
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'H NMR of 2s (600 MHz, CDCls)
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'"H NMR of 2t (600 MHz, CDCl;)
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'H NMR of 2u (600 MHz, CDCl;)
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'"H NMR of 2v (600 MHz, CDCls)
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'H NMR of 2w (600 MHz, CDCl3)
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19F NMR of 2w (376 MHz, CDCls)
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19F NMR of 2y (376 MHz, CDCl3)

=
54
ol
2

Me Nj
/ N3
FsC
2o To b " lo 20 Bo “h0 5o 60 70 80 5o 100 110 -120 130 140 150 160 170 180 190 300 310 -2

f1 (ppm)

S56



Zhang, Zhang and You et al. Supporting Information

'H NMR of 2z (600 MHz, CDCls)
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'H NMR of 2aa (600 MHz, CDCls)
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'H NMR of 2ab (600 MHz, CDCl;)
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'H NMR of 2ac (600 MHz, CDCl;)
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'H NMR of 2ad (600 MHz, CDCl;)
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'H NMR of 2ae (600 MHz, CDCl;)
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'H NMR of 2af (600 MHz, CDCls)
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19F NMR of 2af (376 MHz, CDCls)
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'H NMR of 2ag (600 MHz, CDCls)
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'H NMR of 3a (600 MHz, CDCls)
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'H NMR of 3b (600 MHz, CDCl;)
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'H NMR of 3d (600 MHz, CDCl;)
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'H NMR of 3e (600 MHz, CDCls)
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'H NMR of 3f (600 MHz, CDCl;)
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'H NMR of 3g (600 MHz, CDCls)
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'H NMR of 3h (600 MHz, CDCl;)
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'H NMR of 3i (600 MHz, CDCl3)
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'H NMR of 3k (600 MHz, CDCls)
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'H NMR of 31 (600 MHz, CDCl3)

3l

Fooz

Feo

oot

£1 (ppm)

13C NMR of 31 (151 MHz, CDCls)

LOTLT —

3l

£1 (ppm)

S77



Zhang, Zhang and You et al. Supporting Information

'H NMR of 2m (600 MHz, CDCls)
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'H NMR of 2n (600 MHz, CDCl;)
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'H NMR of 4a’ (600 MHz, CDCls)
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'H NMR of 4b’ (600 MHz, CDCls)
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'H NMR of 5 (600 MHz, CDCl)
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'H NMR of 6 (600 MHz, DMSO-ds)

L o

Lo €9°021
$6'1T1
1L€Tl
L2 1r°sel o
LTSTT
787921 1
66'LTT |
£€0°821
19'821 1
Fa LLSTI A
M Tsiz ¥6'8TT
96821
ke 9r0eT
75081 7
- wvel f
—= 1901 ¢ £esel
HATIEN
€sop1 7

£1 (ppm)

3C NMR of 6 (151 MHz, DMSO-ds)

£1 (ppm)

S83




Zhang, Zhang and You et al. Supporting Information

'H NMR of 7 (600 MHz, CDCl)
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'H NMR of 8 (600 MHz, DMSO-ds)
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3P NMR of 8 (162 MHz, DMSO-ds)
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'H NMR of 9 (600 MHz, CDCls)
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'"H NMR of 10 (600 MHz, CDCls)
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