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General information:

All reactions under standard conditions were carried out under argon and monitored by
thin-layer chromatography (TLC) on gel F,s4 plates. The silica gel (200-300 meshes) was used
for column chromatography, and light petroleum ether (bp. 60~90 °C), dichloromethane, and
ethyl acetate are used. All solvents were purified and dried by standard techniques. 'H and *C
NMR spectra were recorded in CDClj; solution or Acetone-d¢ solution on Bruker AM-400 MHz
or Varian Mercury-600 MHz instruments and spectral data were reported in ppm relative to
tetramethylsilane (TMS) as internal standard. Diastereoisomeric ratio was determined by 'H
NMR of the crude products. IR spectra were recorded on a Nicolet FT-170SX spectrometer.
Mass spectra (MS) were measured on spectrometer by direct inlet at 70 eV and signals were
given in m/z with relative intensity (%) in brackets. High-resolution mass spectral analysis
(HRMS) data were measured on the Bruker ApexIl by means of the ESI technique. The single
crystal X-ray analysis was performed on an Agilent SuperNova Eos diffractometer. The

substrates 1q, 1r, 1s, and 1w are known compounds.1

1. Experimental details for substrates and products

1.1 General procedure A: for the synthesis of allylic silyl ethers 1a-p and 1t-v:

Ph

Ph
OH OTMS
Ph imidazole, TMSCI Ph
CH2C|2, 0°Ctor.t.

13a la

Known allylic alcohol 13a (248 mg, 0.94 mmol) was dissolved in 8§ mL of dry CH,Cl, under
argon followed by addition of imidazole (255 mg, 3.76 mmol) and TMSCI (0.30 mL, 2.35
mmol) at 0 °C. The reaction mixture was then stirred at room temperature. After the substrate
disappeared completely (via thin-layer chromatography), the reaction mixture was quenched
with 2 mL of water at 0 °C. Then, the organic layer was separated and aqueous layer was
extracted with CH,Cl, (5 mL X 3). The combined organic layer was washed with brine (10 mL),
dried over anhydrous Na,SO4 and concentrated under vacuum. Purification of the residue by

column chromatography on silica gel (petroleum/EtOAc 150:1) provided the compound 1a (302
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mg, 96% yield) as a colorless oil. Allylic silyl ethers 1b-p and 1t-v were prepared in the similar

methods.

Ph

OTMS
Oxph

1a

'H NMR (400 MHz, CDCls, ppm): & 7.38-7.35 (m, 4H), 7.30-7.22 (m, 6H), 5.95 (dt, J = 2.0,
2.6 Hz, 1H), 2.17-2.13 (m, 2H), 1.80-1.76 (m, 2H), 1.58-1.50 (m, 4H), -0.15 (s, 9H); *C NMR
(100 MHz, CDCls, ppm): & 145.2, 141.3, 128.8, 127.3, 126.8, 123.7, 85.4, 26.1, 25.4, 23.0, 22.3,
1.8; IR (neat) 2928, 1250, 1070, 840, 703 cm’'; MS (EI) m/z(%) 336(M", 80), 255(70), 246(36),
73(100); HRMS (ESI) Calcd. for CjoH;o (M-TMSOH+H)': 247.1481, Found 247.1478.

Ph oTms
Ph

1b

Prepared according to general procedure A with petroleum/EtOAc = 150:1 as eluent to afford 1b
(92% vyield) as a colorless oil. '"H NMR (400 MHz, CDCls, ppm): & 7.37-7.35 (m, 4H),
7.30-7.21 (m, 6H), 5.80 (d, J = 2.0 Hz, 1H), 2.37 (dt, J = 2.4, 7.2 Hz, 2H), 2.16 (dt, J = 1.6, 6.8
Hz, 2H), 1.91-1.83 (m, 2H), -0.14 (s, 9H); *C NMR (100 MHz, CDCl;, ppm): 8 149.1, 145.3,
128.3, 127.7, 127.5, 126.9, 82.9, 33.4, 32.3, 24.0, 1.8; IR (neat) 2954, 2926, 1250, 1070, 840,
702 cm™; MS (EI) m/z(%) 322(M*, 13), 169(28), 158(30), 105(90), 85(45), 57(100); HRMS
(ESI) Calcd. for CigH;7 (M-TMSOH+H)": 233.1325, Found 233.1323.

OTMS
Ph
Ph

1c

Prepared according to general procedure A with petroleum/EtOAc = 200:1 (silica gel column
with triethylamine basification) as eluent to afford 1c (85% yield) as a colorless oil. "H NMR
(400 MHz, CDCl;, ppm): 6 7.44-7.41 (m, 4H), 7.35-7.26 (m, 6H), 6.21 (t, J = 6.8 Hz, 1H),
2.27-2.22 (m, 2H), 2.11-2.08 (m, 2H), 1.68-1.61 (m, 2H), 1.45-1.39 (m, 2H), 1.00-0.93 (m, 2H),

-0.15 (s, 9H); *C NMR (100 MHz, CDCls, ppm): 5148.4, 144.6, 129.1, 127.4, 127.2, 126.8,
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86.1, 32.7, 30.6, 28.2, 26.6, 26.5, 1.8; IR (neat) 2924, 1250, 1103, 840, 702 cm’; MS (EI)
m/z(%) 350(M", 15), 255(43), 105(100), 85(50), 71(70), 57(95); HRMS (ESI) Calcd. for CaoHa;
(M-TMSOH+H)": 261.1638, Found 261.1631.

OMe

OTMS

I I OMe

1d

Prepared according to general procedure A with petroleum/EtOAc = 50:1 as eluent to afford 1d
(83% vyield) as a colorless oil. '"H NMR (400 MHz, Acetone-ds, ppm): & 7.30-7.27 (m, 4H),
6.89-6.86 (m, 4H), 5.96 (t, J = 4.0 Hz, 1H), 3.79 (s, 6H), 2.13-2.11 (m, 2H), 1.79-1.77 (m, 2H),
1.54-1.52 (m, 4H), -0.15 (s, 9H); 3C NMR (100 MHz, Acetone-dg, ppm): & 158.7, 142.0,137.1,
129.8, 122.5, 112.6, 84.7, 54.6, 25.9, 25.0, 22.8, 22.2, 1.1; IR (neat) 2931, 1508, 1250, 1175,
1071, 882, 840 cm™; MS (EI) m/z(%) 396(M", 30), 315(50), 306(100), 121(25), 73(80), 57(60);
HRMS (ESI) Calcd. for C;Hy;0,(M-TMSOH+H)": 307.1693, Found 307.1687.

OTMS

. 0

Prepared according to general procedure A with petroleum/CH,Cl, = 18:1 as eluent to afford 1e

(78% yield) as a colorless oil. "H NMR (400 MHz, CDCls, ppm): & 7.90-7.79 (m, 8H), 7.60 (dd,
J=2.0, 8.4 Hz, 2H), 7.52-7.46 (m, 4H), 6.06 (t, J = 4.0 Hz, 1H), 2.22-2.21 (m, 2H), 1.93-1.92
(m, 2H), 1.63-1.59 (m, 4H), -0.08 (s, 9H); *C NMR (100 MHz, CDCls, ppm): & 142.7, 141.4,
132.8, 132.5, 128.4, 127.4, 127.4, 126.9, 125.9, 125.8, 124.4, 85.8, 26.1, 25.5, 23.1, 22.3, 2.0;
IR (neat) 2955, 2927, 1250, 1073, 952, 841,743 cm™'; MS (EI) m/z(%) 436(M", 35), 355(40),
346(30), 73(100); HRMS (ESI) Caled. for CyHp; (M-TMSOH+H)": 347.1794, Found
347.1785.
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Prepared according to general procedure A with petroleum/EtOAc = 20:1 as eluent to afford 1f
(81% yield) as a colorless oil. '"H NMR (400 MHz, CDCl;, ppm): & 6.96-6.89 (m, 2H), 6.78 (d,
J=8.4 Hz, 1H), 5.88 (s, 1H), 3.87 (s, 6H), 2.12-2.10 (m, 2H), 1.88-1.83 (m, 1H), 1.64 (s, 3H),
1.63-1.49 (m, 5H), 0.10 (s, 9H); *C NMR (100 MHz, CDCls;, ppm): & 148.2, 147.3, 143.1,
141.0, 120.5, 117.5, 110.1, 109.4, 79.1, 55.8, 55.7, 28.9, 25.3, 24.5, 22.9, 22.4, 2.1; IR (neat)
3426, 2931, 1510, 1256, 1119, 1000, 840 cm™; MS (EI) m/z(%) 334(M", 30), 319(80), 253(95),
73(100); HRMS (ESI) Calcd. for CoH3005Si;(M+Na)': 357.1856, Found 357.1851.

OTMS

19

Prepared according to general procedure A with petroleum/EtOAc = 200:1 as eluent to afford 1g
(92% yield) as a colorless oil. "H NMR (400 MHz, CDCls, ppm): § 7.30-7.15 (m, 5H), 5.90 (t, J
= 4.0 Hz, 1H), 2.15-1.89 (m, 4H), 1.75-1.46 (m, 10H), 1.29-1.18 (m, 2H), 1.04-0.95 (m, 1H),
0.84-0.63 (m, 2H), 0.10 (s, 9H); *C NMR (100 MHz, CDCl;, ppm): & 144.0, 139.5, 127.8,
126.7, 125.9, 123.6, 85.0, 44.7, 29.6 27.8, 26.9, 26.9, 26.7, 25.6, 25.5, 23.1, 22.4, 2.3; IR (neat)
2927, 2853, 1249, 1061, 880, 834, 753, 708 cm™; MS (EI) m/z(%) 342(M", <1), 259(100),
141(20), 73(90), 57(50), 55(45); HRMS (ESI) Calcd. for C9Hos(M-TMSOH+H)": 253.1951,
Found 253.1943.

S5



0\
(0]

OTMS|
SA

1h

Prepared according to general procedure A with petroleum/EtOAc = 100:1 as eluent to afford 1h
(83% yield) as a colorless oil. '"H NMR (400 MHz, Acetone-ds, ppm): & 6.88-6.86 (m, 2H),
6.83-6.80 (m, 1H), 6.02 (s, 2H), 5.88 (d, J = 0.8 Hz, 1H), 5.11 (s, 1H), 2.12-2.10 (m, 3H),
1.97-1.92 (m, 1H), 1.75-1.69 (m, 1H), 1.64-1.52 (m, 3H), 0.15 (s, 9H); *C NMR (100 MHz,
Acetone-de, ppm): 6 147.4, 146.4, 140.3, 137.8, 122.4, 119.2, 107.3, 106.4, 100.9, 78.2, 24.7,
23.0, 22.4, 22.4, -0.8; IR (neat) 2928, 1487, 1250, 1041, 886, 842 cm™'; MS (EI) m/z(%)
304(M°, 80), 274(30), 223(80), 115(35), 73(100), 57(35); HRMS (ESI) Calcd. for
C14H;50,(M-TMSOH+H)": 215.1067, Found 215.1062.

Q\Eﬂs

1i

Prepared according to general procedure A with petroleum/EtOAc = 150:1 as eluent to afford 1i
(95% yield) as a colorless oil. "H NMR (400 MHz, CDCls, ppm): & 5.73 (t, J = 3.6 Hz, 1H),
2.30-2.23 (m, 2H), 2.14-2.02 (m, 6H), 1.74-1.55 (m, 5H), 1.47-1.38 (m, 1H), 0.09 (s, 9H); *C
NMR (100 MHz, CDCl;, ppm): 6 139.5, 120.1, 79.1, 35.2, 25.2, 22.8, 22.8, 22.4, 13.3, 1.7; IR
(neat) 2925, 1250, 1128, 840 cm™'; MS (EI) m/z(%) 224(M", 15), 181(50), 73(100), 57(75),
55(80); HRMS (ESI) Calcd. for C;oH;s(M-TMSOH-+H)": 135.1168, Found 135.1170.

PhOTMS
Ph

1j

Prepared according to general procedure A with petroleum/EtOAc = 150:1 as eluent to afford 1j
(96% yield) as a colorless oil. "H NMR (400 MHz, CDCl;, ppm): & 7.47-7.44 (m, 4H), 7.36-28

(m, 6H), 5.35 (d, J= 1.6 Hz, 1H), 5.08 (s, 1H), 1.68 (s, 3H), -0.14 (s, 9H); *C NMR (100 MHz,
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CDCls, ppm): & 149.3, 144.3, 128.9, 127.5, 127.1, 113.1, 85.3, 20.4, 1.7; IR (neat) 2955, 2925,
1251, 1100, 839, 703 em™; MS (EI) m/z(%) 296(M*, 20), 281(40), 255(50), 85(50), 73(85),
57(100); HRMS (ESI) Calcd. for C6H;s(M-TMSOH+H)": 207.1168, Found 207.1165.

OTMS

Prepared according to general procedure A with petroleum/EtOAc = 150:1 as eluent to afford 1k

1k

(95% yield) as a colorless oil. '"H NMR (400 MHz, CDCl;, ppm): § 7.14 (s, 4H), 7.01 (s, 2H),
5.41 (d, J= 1.6 Hz, 1H), 5.13 (s, 1H), 2.40 (s, 12H), 1.78 (s, 3H), -0.06 (s, 9H); *C NMR (100
MHz, CDCls, ppm): & 149.6, 144.4, 136.6, 128.5, 126.8, 112.8, 85.4, 21.5, 20.6, 1.7; IR (neat)
2955, 2920, 1250, 1100, 838, 703 cm™; MS (EI) m/z(%) 352(M", 40), 337(68), 311(100),
247(20), 73(75); HRMS (ESI) Caled. for CooHa(M-TMSOH+H):263.1794, Found 263.1789.

Ph

OTMS
Ph Tﬁ< Ph

11

Prepared according to general procedure A with petroleum/CH,Cl, = 12:1 as eluent to afford 11
(83% yield) as a colorless oil. "H NMR (400 MHz, CDCls, ppm): & 7.44-7.41 (m, 4H),
7.29-7.22 (m, 6H), 7.15-7.06 (m, 3H), 7.02-6.98 (m, 2H), 5.47 (d, J = 1.6 Hz, 1H), 5.43 (d, J =
1.6 Hz, 1H), -0.24 (s, 9H); *C NMR (100 MHz, CDCls;, ppm): 5155.0, 144.8, 141.2, 129.2,
128.9, 127.4, 127.1, 127.0, 126.6, 117.3, 85.6, 1.7; IR (neat) 2955, 2925, 1251, 1072, 891, 839,
701 ecm™; MS (EI) m/z(%) 358(M", 1), 255(100), 133(20), 73(98); HRMS (ESI) Calcd. for
Cy1H17(M-TMSOH+H)": 269.1325, Found 269.1319.

o PhOTMS
LJ)< Ph
im

Prepared according to general procedure A with petroleum/EtOAc = 100:1 as eluent to afford

1m (97% yield) as a colorless oil. "H NMR (400 MHz, CDCl;, ppm): § 7.55-7.52 (m, 4H),
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7.47-7.37 (m, 6H), 479 (t, J = 4.0 Hz, 1H), 4.17 (t, J = 5.2 Hz, 2H), 2.26-2.21 (m, 2H),
2.03-1.97 (m, 2H), 0.15 (s, 9H); *C NMR (100 MHz, CDCls, ppm): & 155.7, 145.6, 128.1,
127.3, 126.8, 100.4, 83.0, 65.9, 22.0, 20.4, 1.9; IR (neat) 2953, 1248, 1160, 1068, 885, 839, 700
em'; MS (EI) m/z(%) 338(M", 20), 261(40), 248(45), 205(42), 105(30), 73(100); HRMS (ESI)

Calcd. for C,;H260,Si;(M+Na)": 361.1594, Found 361.1589.

Prepared according to general procedure A with petroleum/EtOAc = 200:1 as eluent to afford In
(94% yield) as a colorless oil. '"H NMR (400 MHz, CDCls;, ppm): & 7.40 (d, J = 8.8 Hz, 4H),
7.21 (d, J = 8.8 Hz, 4H), 4.62 (t, J = 4.0 Hz, 1H), 3.99 (t, J = 5.2 Hz, 2H), 2.09-2.04 (m, 2H),
1.87-1.80 (m, 2H), -0.01 (s, 9H); *C NMR (100 MHz, CDCl;, ppm): & 154.7, 144.2, 130.5,
129.9, 121.1, 101.1, 82.3, 66.0, 21.8, 20.3, 2.0; IR (neat) 2923, 1249, 1157, 1074, 844 cm™; MS
(ED) miz(%) 494(M", 10), 315(25), 235(25), 149(40), 97(55), 73(100); HRMS (ESI) Calcd. for
C3H;5Br,01(M-TMSOH+H)": 406.9464, Found 406.9455.

Prepared according to general procedure A with petroleum/EtOAc = 100:1 as eluent to afford 1o
(75% yield) as a colorless oil. '"H NMR (400 MHz, CDCls, ppm): & 7.56 (d, J = 8.0 Hz, 4H),
7.47 (d, J = 8.0 Hz, 4H), 4.61 (t, J = 4.0 Hz, 1H), 4.03 (t, J = 5.2 Hz, 2H), 2.11-2.07 (m, 2H),
1.90-1.83 (m, 2H), 0.02 (s, 9H); *C NMR (100 MHz, CDCls, ppm): & 154.3, 148.9, 129.3 (q, J
= 32.0 Hz), 128.3, 125.5, 124.5 (q, J = 3.7 Hz), 122.8, 101.9, 82.6, 66.1, 21.8, 20.3, 1.9; IR
(neat) 2929, 1326, 1165, 1129, 907, 845 cm™; MS (EI) m/z(%) 474(M", 10), 431(18), 384(25),
329(25), 73(100), 55(30); HRMS (ESI) Calcd. for CaH;sFsO;(M-TMSOH+H)": 385.1022,
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Found 385.1015.

Prepared according to general procedure A with petroleum/EtOAc = 10:1 as eluent to afford 1p
(90% vyield) as a colorless oil. '"H NMR (400 MHz, Acetone-ds, ppm): & 7.44-7.39 (m, 4H),
7.02-6.97 (m, 4H), 4.77 (t, J = 4.0 Hz, 1H), 4.16 (t, J = 5.2 Hz, 2H), 3.94 (s, 6H), 2.24-2.19 (m,
2H), 2.01-1.94 (m, 2H), 0.15 (s, 9H); *C NMR (100 MHz, Acetone-ds, ppm): & 158.6, 156.0,
137.9, 129.2, 112.3, 99.7, 82.4, 65.6, 54.5, 21.7, 20.0, 1.4; IR (neat) 2952, 1509, 1249, 1037,
840, 581 cm™; MS (EI) m/z(%) 398(M", 30), 315(60), 235(60), 135(45), 73(100); HRMS (ESI)
Calcd. for C,3H3004Si;(M+Na)': 421.1806, Found 421.1802.

Ph

OTMS

1t

Prepared according to general procedure A with petroleum/EtOAc = 150:1 as eluent to afford 1t
(93% vyield) as a colorless oil. 'H NMR (400 MHz, Acetone-ds, ppm): & 7.40-7.36 (m, 4H),
7.31-7.21 (m, 6H), 4.54 (t, J = 2.4 Hz, 1H), 4.44 (t, J = 9.2 Hz, 2H), 2.65 (dt, J = 9.2, 2.4 Hz,
2H), 0.03 (s, 9H); *C NMR (100 MHz, Acetone-ds, ppm): 5 161.2, 146.5, 128.4, 128.3, 127.9,
102.0, 90.8, 71.0, 30.6, 2.0; IR (neat) 2956, 1250, 1072, 885, 842, 700 cm™'; MS (EI) m/z(%)
324(M°, <1), 281(30), 255(50), 165(20), 105(50), 73(100); HRMS (ESI) Calcd. for
Ca0H240,S1;(M+H)": 325.1618, Found 325.1612.

Prepared according to general procedure A with petroleum/EtOAc = 150:1 as eluent to afford 1u

(91% yield) as a colorless oil. 'H NMR (400 MHz, Acetone-dg, ppm): 6 7.35 (dt, J= 6.4, 8.0 Hz,
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2H), 7.20-7.12 (m, 4H), 7.06-7.01 (m, 2H), 4.61 (t, J = 2.4 Hz, 1H), 4.49 (t, J = 9.2 Hz, 2H),
2.70 (dt, J = 9.2, 2.4 Hz, 2H), 0.07 (s, 9H); *C NMR (100 MHz, Acetone-dg, ppm): & 163.5,
160.0 (d, J = 231.2 Hz), 147.9 (d, J = 6.6 Hz), 129.4 (d, J = 8.1 Hz), 123.3 (d, J = 2.8 Hz),
114.1 (d, J=7.4 Hz), 113.8 (d, J = 5.3 Hz), 102.1, 79.0, 70.2, 29.6, 0.9; IR (neat) 2956, 1250,
1136, 844, 778 cm™'; MS (EI) m/z(%) 360(M", 15), 317(100), 270(30), 123(33), 73(90); HRMS
(ESI) Calcd. for C17H;3F,0;(M-TMSOH+H)": 271.0929, Found 271.0926.

o lDhOTMS
[ Wkph
1v

Prepared according to general procedure A with petroleum/EtOAc = 20:1 (silica gel column

with triethylamine basification) as eluent to afford 1v (80% yield) as a colorless oil. "H NMR
(400 MHz, Acetone-dg, ppm): 6 7.38-7.34 (m, 4H), 7.32-7.22 (m, 6H), 4.28 (d, J = 2.4 Hz, 1H),
4.10 (t, J = 2.0 Hz, 1H), 3.81 (q, J = 6.8 Hz, 2H), 1.22 (t, J = 6.8 Hz, 3H), -0.03 (s, 9H); *C
NMR (100 MHz, Acetone-ds, ppm): 6 164.6, 145.5, 128.1, 127.2, 126.9, 85.5, 83.4, 63.2, 13.7,
1.1; IR (neat) 3419, 1624, 1250, 1117, 1073, 839, 700 cm™; MS (EI) m/z(%) 326(M", <),
255(100), 239(10), 165(12), 105(15), 73(90); HRMS (ESI) Calcd. for CyH60,Si;(M+H)":
327.1775, Found 327.1768.

1.2 General procedure B: the azidation/1,2-migration reaction of allylic silyl ethers 1a-l:

P s NaNs (5.0 equiv) phi) pn{)
Ph Mn(OAc)3-2H,0 (3.0 equiv) S Ph, Ph
CH3CN : TFA (10: 1)
N3 N3
2a 2a'

1a TEMPO (0.1 equiv), 0 °C

Mn(OAc);:2H,0 (0.6 mmol) was dissolved in 1.5 mL of CH3CN under argon followed by
addition of NaNj; (1.0 mmol), TEMPO (0.02 mmol), then TFA (0.2 mL) was added at 0 °C.
After 10-20 min, 1a (0.2 mmol) in 0.5 mL of CH;CN was added at 0 °C, and the reaction
mixture was stirred at 0 °C under argon. When substrate 1a was disappeared on TLC (about 0.5
h), the reaction mixture was quenched with 1.0 mL of saturated aqueous NaHSOj3, then warmed
to room temperature, diluted with CH,Cl,, and extracted with CH,Cl, (5§ mL x 3). The

combined organic layer was washed with saturated aqueous Na,CO; and brine, dried over
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anhydrous Na,SO, and concentrated under vacuum. Purification of the residue by column
chromatography on silica gel (petroleum/CH,Cl, = 7:1-2:1) provided the pure products 2a and

2a’, respectively (52.7 mg, 86% total yield, d.r. = 6.3:1).

ehil
¥~ “Ph
N

3
2a

mp 101-104 °C; "H NMR (400 MHz, CDCls, ppm): 8 7.45-7.42 (m, 2H), 7.40-7.34 (m, 2H),
7.33-7.29 (m, 4H), 7.23-7.17 (m, 2H), 4.04 (s, 1H), 2.30 (t, J = 6.0 Hz, 2H), 2.18-2.09 (m, 1H),
2.02-1.94 (m, 1H), 1.77-1.66 (m, 1H), 1.50-1.35 (m, 3H); *C NMR (100 MHz, CDCl;, ppm): &
202.7, 138.8, 137.9, 131.0, 128.8, 128.4, 127.8, 127.8, 127.5, 65.2, 58.2, 31.6, 26.8, 22.3, 21.2;
IR (neat) 2935, 2106, 1680, 1253, 702 cm™; MS (EI) m/z(%) 305(M", 1), 209(2), 158(100),
105(90), 77(85); HRMS (ESI) Calcd. for C19H;oN30;(M+Na): 328.1420, Found 328.1414.

PhO
L
N

3
2a'

'H NMR (400 MHz, CDCL;, ppm): 8 7.45-7.35 (m, 6H), 7.31-7.20 (m, 4H), 4.56 (s, 1H),
2.44-2.33 (m, 2H), 2.21-2.11 (m, 1H), 1.97-1.93 (m, 1H), 1.64-1.47 (m, 3H), 1.10-0.97 (m, 1H);
13C NMR (100 MHz, CDCl;, ppm): & 204.0, 140.1, 137.7, 131.6, 129.3, 128.7, 128.0, 127.9,
126.9, 66.0, 58.7, 27.9, 27.7, 22.5, 20.1.

hil
7~ “Ph
N

3
2b

Prepared according to general procedure B with petroleum/CH,Cl, = 8:1-1:1 as eluent to afford
the pure products 2b and 2b’ as a colorless oil, respectively (0.5 h, 69% total yield, d.r. = 4.7:1).
"H NMR (400 MHz, CDCl;, ppm): & 7.57 (d, J = 1.2 Hz, 2H), 7.40-7.33 (m, 5H), 7.30-7.24 (m,
3H), 459 (d, J = 5.2 Hz, 1H), 2.54-2.45 (m, 1H), 2.34-2.27 (m, 1H), 2.15-2.10 (m, 1H),
2.01-1.81 (m, 2H), 1.73-1.68 (m, 1H); *C NMR (100 MHz, CDCls;, ppm): & 199.8, 140.0,
137.8, 131.8, 129.2, 128.8, 128.1, 127.5, 126.2, 69.8, 67.4, 34.0, 30.0, 20.6; IR (neat) 2956,
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2107, 1675, 1254, 757, 702 cm’™; MS (EI) m/z(%) 291(M*, <1), 263 (3), 144(60), 105(100),

77(45), 57(35); HRMS (ESI) Calcd. for C;sH;-N30;(M+Na)': 314.1264, Found 314.1264.

PhO
d* &
N

3
2b’

"H NMR (400 MHz, CDCls, ppm): & 7.61 (d, J = 7.2 Hz, 2H), 7.43-7.34 (m, 4H), 7.29-7.25 (m,
4H), 4.74 (t, J = 6.0 Hz, 1H), 2.76-2.67 (m, 1H), 2.32-2.24 (m, 1H), 2.21-2.12 (m, 1H),
2.04-1.94 (m, 1H), 1.83-1.73 (m, 1H), 1.71-1.60 (m, 1H); *C NMR (100 MHz, CDCLs, ppm): &
201.0, 138.1, 135.2, 132.3, 129.9, 128.9, 128.1, 127.7, 126.3, 68.0, 66.5, 32.5, 29.2, 21.0.

0

Ph »—pn
N3

2c

Prepared according to general procedure B with petroleum/CH,Cl, = 8:1-1:1 as eluent to afford
the pure products 2¢ and 2¢’ as a colorless oil, respectively (0.5 h, 84% total yield, d.r. = 3.2:1).
"H NMR (400 MHz, CDCls, ppm): 8 7.40-7.29 (m, 8H), 7.26-7.20(m, 2H), 4.21 (dd, J = 2.0,
8.0 Hz, 1H), 2.41-2.34 (m, 1H), 2.32-2.23 (m, 2H), 2.12-2.05 (m, 1H), 1.87-1.82 (m, 1H),
1.59-1.54 (m, 5H); *C NMR (100 MHz, CDCl;, ppm): & 201.7, 141.4, 138.2, 131.3, 128.9,
128.8, 128.0, 127.4, 127.4, 68.5, 61.5, 33.5, 29.5, 26.8, 22.7, 22.2; IR (neat) 2926, 2099, 1674,
1263, 1217, 702 cm™; MS (EI) m/z(%) 319(M", 1), 209(5), 105(100), 91(30), 77(45); HRMS
(ESI) Calcd. for Cy0H,;N3O;(M+Na)': 342.1577, Found 342.1570.

0

Ph Ph
N3

2c'

"H NMR (400 MHz, CDCls, ppm): & 7.44-7.33 (m, 8H), 7.27-7.21 (m, 2H), 4.57-4.54 (m, 1H),
2.48-2.43 (m, 2H), 2.15-2.08 (m, 2H), 1.79-1.75 (m, 1H), 1.63-1.533 (m, 3H), 1.47-1.43 (m,
1H), 1.19-1.16 (m, 1H); *C NMR (100 MHz, CDCls, ppm): § 202.7, 141.2, 137.4, 131.8, 129.1,
129.0, 128.0, 127.7, 127.1, 69.3, 62.0, 30.0, 29.3, 26.4, 22.1, 20.2.
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©\0Me

N3
2d

Prepared according to general procedure B with petroleum/EtOAc = 80:1-40:1 as eluent to
afford the pure products 2d (12.3 mg) and 2d’ (52.6 mg) as a colorless oil, respectively (0.5 h,
83% total yield, d.r. = 4.3:1). "H NMR (400 MHz, CDCls, ppm): & 7.44-7.40 (m, 2H), 7.35-7.27
(m, 2H), 6.95-6.91 (m, 2H), 6.75-6.71 (m, 2H), 3.82 (s, 3H), 3.78 (m, 4H), 2.41-2.35 (m, 1H),
2.30-2.19 (m, 2H), 2.07-1.99 (m, 1H), 1.79-1.77 (m, 1H), 1.53-1.43 (m, 2H), 1.36-1.27 (m, 1H);
BC NMR (100 MHz, CDCls, ppm): & 200.9, 162.0, 158.8, 131.9, 131.3, 130.0, 128.9, 114.2,
113.1, 66.7, 57.6, 55.3, 55.2, 32.9, 27.2, 23.3, 21.5; IR (neat) 2932, 2106, 1669, 1601, 1511,
1254, 1172, 1033, 734 cm™'; MS (EI) m/z(%) 365(M", 1), 294 (8), 246(4), 85(50), 71(70),
57(100), 55(55); HRMS (ESI) Calcd. for C5;H»3N303(M+Na)': 388.1632, Found 388.1623.

MeOQ,

(6]
e
N3
2d'

'"H NMR (400 MHz, CDCls, ppm): & 7.38 (d, J = 8.8 Hz, 2H), 7.32 (d, J = 8.4 Hz, 2H), 6.95 (d,

J=9.2Hz, 2H), 6.72 (d, J = 8.8 Hz, 2H), 4.48 (s, 1H), 3.83 (s, 3H), 3.78 (s, 3H), 2.39-2.35 (m,
2H), 2.23-2.14 (m, 1H), 1.95-1.92 (m, 1H), 1.63-1.59 (m, 1H), 1.55-1.46 (m, 2H), 1.10-0.97 (m,
1H); 3C NMR (100 MHz, CDCls, ppm): & 202.1, 162.1, 159.1, 132.6, 131.3, 130.0, 128.0,
114.6, 113.2, 66.2, 57.8, 55.3, 55.2, 28.6, 27.7, 22.6, 20.2.

(0]
2e

Prepared according to general procedure B with petroleum/CH,Cl, = 6:1-2:1 as eluent to afford
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the pure products 2e and 2e’ as a colorless oil, respectively (0.5 h, 91% total yield, d.r. = 3.8:1).
"H NMR (400 MHz, CDCls, ppm): & 8.01 (d, J = 0.8 Hz, 1H), 7.93-7.87 (m, 4H), 7.75 (d, J =
8.8 Hz, 1H), 7.68-7.60 (m, 3H), 7.57-7.53 (m, 3H), 7.52-7.40 (m, 2H), 4.20 (s, 1H), 2.51 (t,J =
6.0 Hz, 2H), 2.31-2.22 (m, 1H), 2.16-2.05 (m, 1H), 1.84-1.78 (m, 1H), 1.58-1.46 (m, 3H); *C
NMR (100 MHz, CDCls, ppm): 6 202.8, 136.9, 135.3, 134.4, 133.5, 132.6, 132.1, 129.6, 129.3,
128.6, 128.2, 127.8, 127.7, 127.6, 127.5, 127.1, 126.5, 126.5, 126.4, 125.9, 125.2, 65.8, 58.7,
32.0, 27.1, 22.6, 21.5; IR (neat) 2926, 2102, 1676, 1258, 1125, 741 cm'; MS (EI) m/z(%)
405(M", 5), 342(30), 255(10), 169(27), 85(44), 71(70), 57(100); HRMS (ESI) Calcd. for
Cy7H3N O (M-N,+H)': 378.1852, Found 378.1841.

'H NMR (400 MHz, CDCls, ppm): & 8.00-7.88 (m, 5H), 7.76-7.73 (m, 1H), 7.67-7.62(m, 3H),
7.56-7.48 (m, 3H),7.45-7.38 (m, 2H), 4.74 (s, 1H), 2.62-2.58 (m, 2H), 2.34-2.24 (m, 1H),
2.06-2.01 (m, 1H), 1.68-1.56 (m, 3H), 1.20-1.08 (m, 1H); *C NMR (100 MHz, CDCls, ppm): &
203.7, 137.8, 134.9, 134.6, 133.7, 132.8, 132.1, 130.1, 129.3, 129.1, 128.3, 128.0, 127.7, 127.5,
126.5, 126.5, 126.4, 126.4, 125.0, 124.4, 66.0, 58.9, 28.4, 27.6, 22.7, 20.2.

Prepared according to general procedure B with petroleum/EtOAc = 15:1-10:1 as eluent to
afford the pure product 2f and 2f" as a colorless oil, respectively (0.5 h, 67% total yield, d.r. =
6.1:1). "H NMR (400 MHz, CDCls, ppm): § 6.92 (dd, J = 2.4, 8.4 Hz, 1H), 6.86 (d, J = 8.8 Hz,
1H), 6.79 (d, J = 2.0 Hz, 1H), 4.52 (s, 1H), 3.88 (s, 3H), 3.87 (s, 3H), 2.32-2.28 (m, 1H),
2.14-2.12 (m, 1H), 2.11-1.96 (m, 4H), 1.87-1.78 (m, 1H), 1.69-1.54 (m, 2H), 1.48-1.35 (m, 2H);
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13C NMR (100 MHz, CDCls, ppm): & 208.0, 149.2, 148.3, 130.0, 120.0, 111.3, 110.7, 62.8,
58.3, 56.0, 55.8, 27.9, 26.0, 25.0, 21.1, 20.9; IR (neat) 2932, 2103, 1706, 1519, 1258, 1151,
1026 cm'; MS (EI) m/z(%) 303(M*, 25), 260(30), 232(45), 218(50), 151(100), 71(55), 57(90),

55(70); HRMS (ESI) Calcd. for C;gHaN;05(M+Na)': 326.1475, Found 326.1467.

(0]
/
0
N3
2 P

"H NMR (400 MHz, CDCls, ppm): 8 6.88-6.86 (m, 2H), 6.76 (S, 1H), 4.50 (s, 1H), 3.89 (s, 3H),
3.88 (s, 3H), 2.33-2.29 (m, 1H), 2.21 (dt, J = 3.2, 13.6 Hz, 1H 1H), 2.07-1.97 (m, 1H),
1.94-1.86 (m, 4H), 1.56-1.49 (m, 2H), 1.27-1.13 (m, 1H); *C NMR (100 MHz, CDCls, ppm): &
209.1, 149.3, 148.7, 132.0, 119.0, 111.4, 109.6, 64.1, 59.3, 56.0, 55.8, 27.4, 27.3, 25.7, 23.1,
20.0.

Prepared according to general procedure B with petroleum/CH,Cl, = 6:1-2:1 as eluent to afford
the pure products 2g and 2g' as a colorless oil, respectively (1.0 h, 61% total yield, d.r. = 2.5:1).
"H NMR (400 MHz, CDCls;, ppm): & 7.38-7.33 (m, 4H), 7.29-7.27 (m, 1H), 4.73 (s, 1H),
2.60-2.52 (m, 1H), 2.46-2.41 (m, 1H), 2.16-2.08 (m, 1H), 2.00-1.95(m, 1H), 1.84-1.75 (m, 1H),
1.66-1.55 (m, 5H), 1.47-1.41 (m, 1H), 1.39-1.27 (m, 3H), 1.18-0.98 (m, 5SH); *C NMR (100
MHz, CDCl;, ppm): 6 213.2, 137.1, 128.9, 127.9, 127.3, 62.3, 59.0, 45.7, 30.9, 29.8, 26.6, 25.9,
25.8, 25.6, 21.0, 20.6; IR (neat) 2932, 2361, 2104, 1702, 1259, 699 cm™; MS (EI) m/z(%)
311(M7, 6), 158(33), 149(30), 105(60), 83(65), 57(85), 55(100); HRMS (ESI) Calcd. for
C19HpsN30(M+Na)': 334.1890, Found 334.1885.
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N3
2g'

"H NMR (400 MHz, CDCls, ppm): 8 7.39-7.35 (m, 2H), 7.32-7.26 (m, 3H), 4.51 (d, J = 1.6 Hz,
1H), 2.44-2.34 (m, 2H), 2.26-2.18 (m, 1H), 2.13-2.07 (m, 1H), 1.95-1.82 (m, 2H), 1.72-1.62 (m,
2H), 1.55-1.34 (m, 5H), 1.24-1.07 (m, 4H), 0.86-0.82 (m, 1H), 0.77-0.73 (m, 1H); *C NMR
(100 MHz, CDCls, ppm): 8 214.5, 139.3, 128.7, 127.7, 126.9, 64.2, 60.0, 46.6, 31.6, 29.9, 27.6,
26.6, 25.6,25.6, 25.5,23.7, 20.2.

Prepared according to general procedure B with petroleum/EtOAc = 100:1-50:1 as eluent to
afford the pure products 2h and 2h’ as a colorless oil, respectively (0.5 h, 64% total yield, d.r. =
2.1:1). "H NMR (400 MHz, CDCls, ppm): & 9.52 (s, 1H), 6.85-6.80 (m, 2H), 6.75 (dd, J = 2.0,
8.4 Hz, 1H), 5.98 (s, 2H), 4.24 (dd, J = 3.2, 8.0 Hz, 1H), 2.20-2.12 (m, 1H), 1.99-1.75 (m, 4H),
1.57-1.43 (m, 3H); *C NMR (100 MHz, CDCls;, ppm): & 200.5, 148.6, 147.1, 130.5, 121.1,
108.7, 107.8, 101.4, 62.9, 56.9, 29.5, 27.1, 22.6, 21.4; IR (neat) 2926, 2101, 1719, 1245, 1041,
632 cm™; MS (EI) m/z(%) 273(M", 30), 216(60), 147(40), 135(100), 57(50); HRMS (ESI)
Calcd. for Ci4H;sN;O3(M-Ny+H)":246.1125, Found 246.1122.

H

O
-
Ny ]

(6]
2h'

"H NMR (400 MHz, CDCls, ppm): 8 9.22 (s, 1H), 6.85 (d, J = 8.0 Hz, 1H), 6.80 (d, J = 1.6 Hz,
1H) 6.76 (dd, J = 1.6, 8.0 Hz, 1H), 5.99 (s, 2H), 4.42 (s, 1H), 2.18-2.09 (m, 2H), 1.98-1.86 (m,
3H), 1.61-1.49 (m, 2H), 1.33-1.21 (m, 1H); *C NMR (100 MHz, CDCls, ppm): § 199.7, 148.5,

147.5, 130.0, 121.3, 108.7, 107.8, 101.4, 62.5, 57.7, 27.3, 25.8, 22.8, 19.6.
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N3

2i ©

Prepared according to general procedure B with petroleum/ CH,Cl, = 10:1-4:1 as eluent to
afford the pure products 2i and 2i’ as a colorless oil, respectively (0.5 h, 42% total yield, d.r. =
1.2:1). "H NMR (400 MHz, CDCls, ppm): & 3.33 (dd, J = 4.0, 11.2 Hz, 1H), 2.34-2.19 (m, 4H),
2.00-1.81 (m, 5H), 1.68-1.56 (m, 2H), 1.47-1.41 (m, 1H), 1.33-1.16 (m, 2H); *C NMR (100
MHz, CDCl;, ppm): 8 219.6, 64.9, 50.5, 39.7, 36.5, 32.9, 26.5, 24.1, 20.5, 18.7; IR (neat) 2931,
2099, 1733, 1260 cm™'; MS (EI) m/z(%) 193(M", 10), 142(58), 105(60), 97(58), 81(65), 69(83),
55(100); HRMS (ESI) Calcd. for CoH;sN;O;(M-Ny+H)":166.1226, Found 166.1225.

N3

8

2i©

'H NMR (400 MHz, CDCl;, ppm): & 3.70 (dd, J = 4.0, 11.6 Hz, 1H), 2.39-2.17 (m, 2H),
2.09-1.96 (m, 3H), 1.90-1.75 (m, 3H), 1.64-1.48 (m, 2H), 1.45-1.22 (m, 4H); *C NMR (100
MHz, CDCls, ppm): § 221.8, 63.7, 53.5, 38.4, 31.6, 27.7, 27.2, 24.3, 21.0, 19.0

O

N3/>%J\Ph
Ph

2j

Prepared according to general procedure B with petroleum/CH,Cl, = 6:1-2:1 as eluent to afford
2j as a colorless oil (0.5 h, 71% yield). The reaction was carried out at -10 °C. "H NMR (400
MHz, CDCl;, ppm): 8 7.50-7.47(m, 2H), 7.42-7.32 (m, 6H), 7.27-7.22 (m, 2H), 3.87 (d, J =
12.0 Hz, 1H), 3.62 (d, J = 12.0 Hz, 1H), 1.75 (s, 3H); *C NMR (100 MHz, CDCl;, ppm): &
201.8, 140.4, 135.7, 132.2, 129.6, 129.2, 128.1, 127.9, 126.4, 60.9, 55.1, 21.1; IR (neat) 2106,
1675, 1257, 975, 701 cm™'; MS (EI) m/z(%) 265(M", <1), 181(15), 118(88), 105(100), 77(100),

51(30); HRMS (ESI) Calcd. for CigH;sN;O;(M+Na)': 288.1107, Found 288.1107.
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2k

Prepared according to general procedure B with petroleum/CH,Cl, = 4:1-1:1 as eluent to afford
2k as a colorless oil (0.5 h, 84% yield). "H NMR (400 MHz, CDCls, ppm): & 7.10 (s, 2H), 7.05
(s, 1H), 6.98 (s, 1H), 6.95 (s, 2H), 3.92 (d, J = 12.0 Hz, 1H), 3.54 (d, J = 12.0 Hz, 1H), 2.32 (s,
6H), 2.21 (s, 6H), 1.71 (s, 3H); *C NMR (100 MHz, CDCl;, ppm): 5 202.5, 140.2, 138.6, 137.6,
136.3, 133.7, 129.4, 127.2, 124.1, 60.9, 55.0, 21.4, 21.2, 21.2; IR (neat) 2923, 2104, 1673, 1299,
1045, 703 cm™'; MS (EI) m/z(%) 321(M", <1), 247(10), 146(55), 133(100), 105(25), 91(30),
73(80); HRMS (ESI) Calcd. for C50H»3N30;(M+Na)': 344.1733, Found 344.1730.

Prepared according to general procedure B with petroleum/CH,Cl, = 4:1-1:1 as eluent to afford
21 as a colorless oil (0.5 h, 95% yield). "H NMR (400 MHz, CDCls, ppm): & 7.63 (dd, J = 1.2,
8.4 Hz, 2H), 7.46-7.32 (m, 11H), 7.27-7.32 (m, 2H), 4.21 (s, 2H); *C NMR (100 MHz, CDCl,
ppm): & 199.8, 139.0, 136.5, 132.0, 130.0, 129.3, 128.6, 127.8, 127.7, 64.9, 60.7; IR (neat) 2103,
1676, 1495, 1446, 1228, 701 cm™; MS (EI) m/z(%) 327(M", 1), 271(12), 243(10), 180(80),
165(60), 105(100), 77(65); HRMS (ESI) Calcd. for CpH;7N;0;(M+Na)": 350.1264, Found
350.1260.

1.3 General procedure C: the diazidation of allylic silyl ethers 1m-w:

Ph NaN; (5.0 equiv) Ph
OTMS 3 ) Nz [ Ph
(o) Ph Mn(OAc)3:2H,0 (3.0 equiv) X & OTMS
| CH3CN : TFA (10 1), 0°C
N3
1m 3m

Mn(OAc);:2H,0 (0.6 mmol) was dissolved in 1.5 mL of CH3CN under argon followed by
addition of NaNj; (1.0 mmol) and TFA (0.2 mL) at 0 °C. After 10-20 min, 1m (0.2 mmol) in

0.5 mL of CH;CN was added at 0 °C, and the reaction mixture was stirred at 0 °C under argon.
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When substrate 1m was disappeared on TLC (about 2 h), the reaction mixture was quenched
with 1.0 mL of saturated aqueous NaHSOs, then warmed to room temperature, diluted with
CH,Cl,, and extracted with CH,Cl, (5 mL x 3). The combined organic layer was washed with
saturated aqueous Na,CO; and brine, dried over anhydrous Na,SO, and concentrated under
vacuum. Purification of the residue by column chromatography on silica gel (petroleum/CH,Cl,

=10:1-4:1) provided the pure product 3m as a white crystalline solid (52.3 mg, 62% yield).

1.4 General procedure D: the semipinacol rearrangement reaction of 1,2-diazides 3m-w:

Ph Ph
o Ns | -Ph BF5Et,0 0"
NOTMS =————— 0
CH,Cly, 0°C orr.t.
N3 N3
3m 2m

To a solution of 3m (0.10 mmol, 42.2 mg) in CH,ClI, (2.0 mL) at 0 °C was added BF;Et,0
(0.2 mmol) under argon. The reaction was monitored by TLC until the substrate 3m disappeared
completely. The reaction mixture was quenched with 1.0 mL of water. Then, the organic layer
was separated and aqueous layer was extracted with CH,Cl, (2 mL x 3). The combined organic
layer was washed with brine (5 mL), dried over anhydrous Na,SO4 and concentrated under
vacuum. Purification of the residue by column chromatography on silica gel (petroleum/CH,Cl,

= 3:1) provided the compound 2m (27.0 mg, 88% yield) as a white crystalline solid.

Ph
Ph TMSO o Na| OTMS
Ph O Y~ "Ph
N3 N
N3 N3 N3

E
3q, 61%, d.r. > 20:1 3r, 45%, d.r. > 20:1 3s, 53%, d.r. > 20:1 3t, 82%, d.r. > 20:1 3u, 80%, d.r. >20:1
Ph Ts

Ng | .OTMS U N
r Ph I oTMms
N3 N3
3v, 62% 3w, 46%, d.r. > 20:1
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oNs Photms
o8
N

3m3

mp 110.0-112.8 °C; "H NMR (400 MHz, CDCls, ppm): § 7.78-7.75 (m, 2H), 7.71-7.68 (m, 2H),
7.42-7.40 (m, 3H), 7.34-7.32 (m, 3H), 4.31-4.27 (m, 1H), 4.08-4.01 (m, 1H), 3.19 (s, 1H),
2.31-2.12 (m, 2H), 2.01-1.97 (m, 1H), 1.64-1.59 (m,1H), -0.08 (s, 9H); *C NMR (100 MHz,
CDCls, ppm): & 1432, 142.6, 131.2, 129.1, 127.6, 127.5, 127.0, 126.9, 96.8, 88.1, 63.6, 56.0,
24.8,19.1, 1.8; IR (neat) 2115, 2101, 1252, 1070, 877, 703 cm’’; MS (EI) m/z(%) 422(M", <1),
255(100), 239(30), 165(35), 105(50), 73(95); HRMS (ESI) Calcd. for C51HagN¢O,Si;(M+Na)':
445.1779, Found 445.1770.

Ph

0] Eh
N

3
2m

mp 81.5-83.0 °C; "H NMR (400 MHz, CDCls, ppm): & 7.97 (d, J = 7.6 Hz, 2H), 7.48 (d, J = 7.6
Hz, 2H), 7.47-7.43 (m, 1H), 7.40-7.36 (m, 2H), 7.34-7.29 (m, 3H), 3.90-3.80 (m, 2H), 3.62-3.55
(m, 1H), 2.32-2.22 (m, 1H), 2.11-2.03 (m, 1H), 1.98-1.89 (m, 1H), 1.82-1.71(m, 1H); *C NMR
(100 MHz, CDCls, ppm): 8 199.5, 138.5, 135.2, 132.7, 130.2, 128.6, 128.2, 127.9, 126.2, 85.9,
64.7, 63.9, 24.7, 23.7; IR (neat) 2108, 1679, 1256, 1077, 701 cm™; MS (EI) m/z(%) 307(M",
<1), 202(50), 188(42), 160(40), 105(100), 77(95), 51(40); HRMS (ESI) Calcd. for
C1sH;sN30,(M+Na): 330.1213, Found 330.1207.

Prepared according to general procedure C with petroleum/CH,Cl, = 10:1-8:1 as eluent to
afford 3n as a colorless oil (2 h, 70% yield). '"H NMR (400 MHz, CDCl;, ppm): & 7.55 (d, J =
8.8 Hz, 2H), 7.50-7.43 (m, 4H), 7.38 (d, J = 8.8 Hz, 2H), 4.24-4.20 (m, 1H), 4.00-3.93 (s, 1H),
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3.09 (s, 1H), 2.24-2.02 (m, 2H), 1.97-1.93 (m, 1H), 1.60-1.55 (m, 1H), -0.14 (s, 9H); *C NMR
(100 MHz, CDCls, ppm): & 142.0, 141.4, 133.0, 130.7, 130.3, 130.1, 122.2, 122.0, 96.4, 87.5,
63.7, 55.8, 26.9, 19.0, 1.9; IR (neat) 2926, 2115, 1252, 1087, 1011, 884, 740 cm™; MS (EI)
miz(%) 580(M", 1), 308(100), 240(30), 149(40), 75(95), 55(90); HRMS (ESI) Calcd. for
C21Ha4BrN,0,Si;(M-Ny+H) : 553.0088, Found 553.0080.

Prepared according to general procedure D with petroleum/CH,Cl, = 6:1-1:1 as eluent to afford
2n as a colorless oil (76% yield). "H NMR (400 MHz, CDCl;, ppm): & 7.82 (dt, J = 2.0, 9.2 Hz,
2H), 7.66-7.44 (m, 4H), 7.34 (dt, J = 2.0, 8.8 Hz, 2H), 3.88-3.83 (m, 1H), 3.66-3.63 (m, 1H),
3.57-3.50 (m, 1H), 2.29-2.24 (m, 1H), 2.09-2.04 (m, 1H), 1.95-1.90 (m, 1H), 1.82-1.77 (m, 1H);
BC NMR (100 MHz, CDCls, ppm): & 198.1, 137.5, 133.4, 131.8, 131.8, 131.4, 128.3, 127.8,
122.7, 85.4, 64.4, 64.2, 24.6, 23.8; IR (neat) 2927, 2108, 1684, 1251, 1075, 813, 741 cm™; MS
(EI) m/z(%) 464(M", <1), 308(20), 185(40), 75(100), 57(60), 55(50); HRMS (ESI) Calcd. for
C3H;sBrN;0,(M+Na)": 487.9403, Found 487.9399.

Prepared according to general procedure C with petroleum/CH,Cl, = 10:1-8:1 as eluent to
afford 3o as a colorless oil (2 h, 70% yield). "H NMR (400 MHz, CDCl;, ppm): 6 7.79 (d, J =
8.0 Hz, 2H), 7.72 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.0 Hz, 2H), 7.54 (d, J = 8.4 Hz, 2H),
4.28-4.24 (m, 1H), 4.00 (dt, J = 2.4, 12.0 Hz, 1H), 3.16 (s, 1H), 2.26-2.05 (m, 2H), 2.01-1.96 (m,
1H), 1.63-1.59(m,1H), -0.13 (s, 9H); *C NMR (100 MHz, CDCl;, ppm): 5 146.9, 146.1, 131.4,

130.4, 130.1, 130.1, 129.8, 129.5, 129.1, 125.5, 125.4, 124.2, 124.2, 124,2, 124.0, 124.0, 122.8,
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122.7, 96.4, 87.6, 63.8, 55.8, 27.0, 19.0, 1.8; IR (neat) 2925, 2109, 1326, 1259, 1168, 882, 843,
800 cm’'; MS (EI) m/z(%) 558(M", 1), 392(30), 391(95), 299(55), 73(100), 57(45); HRMS
(ESI) Caled. for Co3HgFgN40,Si (M-Ny+H)': 531.1645, Found 531.1641.

Prepared according to general procedure D with petroleum/EtOAc = 150:1-130:1 as eluent to
afford 20 as a colorless oil (43% yield). "H NMR (400 MHz, CDCl;, ppm): & 8.03 (d, J = 8.4
Hz, 2H), 7.67-7.58 (m, 6H), 3.92-3.85 (m, 1H), 3.81-3.78 (m, 1H), 3.62-3.55 (m, 1H), 2.34-2.24
(m, 1H), 2.12-2.05 (m, 1H), 2.03-1.94 (m, 1H), 1.86-1.76 (m, 1H); *C NMR (150 MHz, CDCl;,
ppm): 8 198.4, 141.9, 137.6, 134.2, 134.0, 130.8, 130.5, 127.4, 126.7, 125.8, 125.8, 125.1, 85.7,
64.2, 64.0, 24.5, 23.4; IR (neat) 2926, 2111, 1691, 1169, 1326, 1130, 1069, 1018 cm™'; MS (EI)
m/z(%) 443(M’, <1), 270(30), 173(100), 145(70), 69(70), 55(50); HRMS (ESI) Calcd. for
CaoH;5FsN;O»(M-N,+H)": 416.1080, Found 416.1071.

OMe

Prepared according to general procedure C with petroleum/CH,Cl, = 5:1-1:1(3p) then
petroleum/EtOAc = 10:1 (2p) as eluent to afford 3p (0.5-2.0 h, 35% yield) and 2p (0.5-2.0 h,
40% yield) as a colorless oil. Compound 3p: "H NMR (400 MHz, CDCls, ppm): & 7.63 (dd, J =
2.0, 7.2 Hz, 2H), 7.52 (dd, J = 2.0, 6.8 Hz, 2H), 6.88 (d, J = 8.8 Hz, 2H), 6.78 (d, J = 9.2 Hz,
2H), 4.24-4.19 (m, 1H), 3.95 (dt, J = 2.4, 12.0 Hz, 1H), 3.85 (s, 3H), 3.83 (s, 3H), 3.05 (s, 1H),
2.25-2.04 (m, 2H), 1.94-1.90 (m, 1H), 1.57-1.52(m, 1H), -0.15 (s, 9H); *C NMR (100 MHz,
CDCls, ppm): & 158.9, 158.8, 135.3, 134.9, 132.6, 130.3, 112.3, 112.0, 97.0, 87.5, 63.6, 56.0,
55.1,55.1,24.8, 19.1, 1.8; IR (neat) 2955, 2113, 1608, 1252, 1038, 881, 842, 735 cm™'; MS (EI)
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miz(%) 482(M", 15), 235(25), 111(35), 94(45), 73(85), 57(100), 55(90); HRMS (ESI) Calcd.

for Co3H30N604Si;(M+Na)': 505.1990, Found 505.1984.

MeQ,

'©\0Me

N3

2p

Prepared according to general procedure D with petroleum/EtOAc = 50:1-30:1 as eluent to
afford 2p as a colorless oil (89% yield). "H NMR (400 MHz, CDCl;, ppm): & 8.03-8.00 (m, 2H),
7.41-7.27 (m, 2H), 6.90-6.86 (m, 2H), 6.81-6.76 (m, 2H), 3.89-3.79 (m, 7H), 3.67-3.52 (m, 2H),
2.33-2.22 (m, 1H), 2.10-2.02 (m, 1H), 1.95-1.80 (m, 1H), 1.79-1.75(m, 1H); *C NMR (100
MHz, CDCl;, ppm): 6 197.7, 163.1, 159.3, 132.8, 131.1, 127.9, 127.4, 113.9, 113.1, 85.6, 65.1,
63.9, 55.3,55.2, 24.8, 24.1; IR (neat) 2927, 2109, 1672, 1599, 1252, 1173, 1034, 825, 734 cm';
MS (EI) m/z(%) 367(M", 10), 315(15), 235(20), 135(25), 97(40), 73(60), 57(85), 55(100);
HRMS (ESI) Calcd. for Co0H,N304(M+Na)™: 390.1424, Found 390.1418.

TI\éSO
N3

3q

Prepared according to general procedure C with petroleum/CH,Cl, = 10:1-8:1 as eluent to
afford 3q as a colorless oil (9.0 equiv of TFA was added, 0.5 h, 61% yield). "H NMR (400 MHz,
CDCl;, ppm): 6 3.89 (t, J = 2.4 Hz, 1H), 3.84 (dd, J = 2.0, 9.6 Hz, 2H), 2.93-2.89 (m, 1H),
2.66-2.60 (m, 1H), 2.22-2.14 (m, 2H), 2.07-2.00 (m, 1H), 1.94-1.83 (m, 3H), 1.73-1.66 (m, 1H),
1.42-1.38 (m, 1H), 0.28 (s, 9H); *C NMR (100 MHz, CDCl;, ppm): & 93.5, 83.8, 63.1, 57.2,
33.3, 31.3, 25.4, 19.1, 13.4, 2.0; IR (neat) 2103, 1253, 1147, 844, 758 cm™'; MS (EI) m/z(%)
310(M7, <1), 143(35), 73(100), 55(20); HRMS (ESI) Caled. for Ci,Ha3N40,Si(M-Ny+H)':

283.1585, Found 283.1582.
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Prepared according to general procedure D with petroleum/EtOAc = 50:1 as eluent to afford 2q
as a colorless oil (87% yield). '"H NMR (400 MHz, CDCls, ppm): & 3.76-3.64 (m, 2H), 3.46
(dd, J=5.2, 12.0 Hz, 1H), 2.51-2.37 (m, 2H), 2.27-2.15 (m, 2H), 2.06-1.64 (m, 6H); *C NMR
(100 MHz, CDCls, ppm): 6 214.6, 77.9, 62.6, 59.8, 38.4, 35.8, 24.7, 23.6, 18.0; IR (neat) 2103,
1740, 1251, 1070 cm™'; MS (EI) m/z(%) 195(M", 5), 149(35), 123(37), 97(55), 73(85), 57(100),
55(90); HRMS (ESI) Calcd. for CoH 3N30,(M+H)": 196.1081, Found 196.1078.

Ph

TI%SO Ph
%N3
N

3r3

Prepared according to general procedure C with petroleum/CH,Cl, = 10:1-8:1 as eluent to
afford 3r as a colorless oil (9.0 equiv of TFA was added, 1.0 h, 45% yield). "H NMR (400 MHz,
CDCl;, ppm): 6 7.40 (dd, J = 1.2, 8.4 Hz, 2H), 7.30-7.17 (m, 6H), 7.13-7.08 (m, 1H), 7.06-7.01
(m, 1H), 3.74-3.69 (m, 2H), 3.67-3.60 (m, 1H), 3.54-3.49 (m, 2H), 3.14-3.07 (m, 2H), 2.04-1.96
(m, 1H), 1.89-1.76 (m, 2H), 1.35-1.30 (m, 1H), -0.09 (s, 9H); *C NMR (100 MHz, CDCl,
ppm): 8 150.4, 150.0, 128.3, 127.9, 126.4, 125.7, 125.4, 124.9, 93.2, 80.0, 62.9, 57.4, 47.1, 44.1,
43.5,25.1, 18.9, 1.7; IR (neat) 2926, 2104, 1252, 1117, 902, 843, 704 cm™'; MS (EI) m/z(%)
462(M’, <l), 255(15), 149(40), 97(40),71(55), 57(100), 55(90); HRMS (ESI) Calcd. for
C24H30N30,Si;(M-HN3+H)™: 420.2102, Found 420.2097.

)
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Prepared according to general procedure D with petroleum/EtOAc = 50:1 as eluent to afford 2r
as a colorless oil (81% yield). 'H NMR (400 MHz, CDCl;, ppm): & 7.32-7.28 (m, 2H),
7.25-7.20 (m, 7H), 7.29-7.09 (m, 1H), 3.86 (dt, J = 2.8, 12.0 Hz, 1H), 3.49-3.36 (m, 3H), 3.08
(d, J=14.0 Hz, 1H), 2.96 (d, J = 15.6 Hz, 1H), 2.80 (dd, J = 2.8, 14.0 Hz,, 1H), 2.40-2.29 (m,
1H), 2.02-1.97 (m, 1H), 1.76-1.57 (m, 2H); *C NMR (100 MHz, CDCls, ppm): & 213.6, 148.6,
146.7, 128.6, 128.1, 127.0, 126.4, 126.3, 126.0, 78.4, 62.2, 60.5, 53.2, 48.5, 48.1, 24.3, 23.6; IR
(neat) 2103, 1740, 1264, 1047, 752, 700 cm™'; MS (EI) m/z(%) 347(M", 1), 317(12), 149(27),
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111(30), 97(50), 73(70), 55(100); HRMS (ESI) Caled. for CHyN;0,Si;(M+Na)': 370.1526,
Found 370.1523.

Prepared according to general procedure C with petroleum/CH,Cl, = 12:1-10:1 as eluent to
afford 3s as a colorless oil (9.0 equiv of TFA was added, 1.0 h, 53% yield). "H NMR (400 MHz,
CDCl;, ppm): 6 3.96 (t, J = 2.8 Hz, 1H), 3.84-3.72 (m, 2H), 2.47 (td, J = 4.8, 8.8 Hz, 1H),
2.18-1.90 (m, 2H), 1.90-1.70 (m, 7H), 1.70-1.40 (m, 1H), 1.38-1.37 (m, 1H), 0.21 (s, 9H); *C
NMR (100 MHz, CDCls, ppm): 6 95.2, 92.2, 63.2, 57.3, 37.2, 36.3, 26.0, 24.2, 19.0, 2.2; IR
(neat) 2957, 2104, 1253, 1105, 912, 842 cm™; MS (EI) m/z(%) 324(M", 5), 157(40), 97(35),
73(100), 57(83), 55(95); HRMS (ESI) Calcd. for C;3H24N40,Si; (M-Ny+H)": 297.1741, Found
297.1737.

(0]
KOE)
N

3
2s

Prepared according to general procedure D with petroleum/EtOAc = 50:1-20:1 as eluent to
afford 2s as a colorless oil (60% yield). "H NMR (400 MHz, CDCls, ppm): & 3.82-3.78 (m, 1H),
3.25(td, J =3.2, 11.2 Hz, 1H), 3.05 (dd, J = 4.4, 11.2 Hz, 1H), 2.70 (td, J = 6.0, 12.8 Hz, 1H),
2.34-2.22 (m, 2H), 2.15-2.10 (m, 1H), 2.08-1.91 (m, 3H), 1.86-1.59 (m, SH); *C NMR (100
MHz, CDCl;, ppm): 8 211.1, 80.1, 63.3, 62.3, 39.9, 37.8, 27.5, 24.9, 23.8, 20.0; IR (neat) 2928,
2104, 1721, 1254, 1073, 990, 735 cm™'; MS (EI) m/z(%) 209(M*, 1), 149(30), 97(40), 73(90),
57(100), 55(98); HRMS (ESI) Calcd. for C;oH;sN3;0,(M+Na)': 232.1056, Found 232.1052.
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Prepared according to general procedure C with petroleum/CH,Cl, = 10:1-8:1 as eluent to

afford 3t as a colorless oil (1.0 h, 82% yield). "H NMR (400 MHz, CDCl;, ppm): & 7.71-7.65
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(m, 4H), 7.36-7.28 (m, 6H), 4.45-4.35 (m, 2H), 3.58 (s, 1H), 2.51 (m, 1H), 2.12-2.10 (m, 1H),
0.01 (s, 9H); IR (neat) 2107, 1252, 1105, 841, 703 cm™; MS (EI) miz(%) 408(M", <1),
255(100), 165(15), 105(20), 73(98); HRMS (ESI) Calcd. for C20H4NgO,Si;(M+Na)": 431.1622,
Found 431.1614.
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Prepared according to general procedure D with petroleum/EtOAc = 50:1 as eluent to afford 2t
as a colorless oil (70% yield). '"H NMR (400 MHz, CDCl;, ppm): & 8.05-8.04 (m, 2H),
7.71-7.68 (m, 2H), 7.50-7.46 (m, 1H), 7.42-7.34 (m, 4H), 7.33-7.28 (m, 1H), 4.64 (d, J =4.0 Hz,
1H), 4.38-4.27 (m, 2H), 2.07-1.92 (m, 2H); *C NMR (100 MHz, CDCl;, ppm): & 198.6, 139.0,
136.0, 132.8, 130.1, 128.9, 128.3, 127.9, 125.4, 96.3, 71.0, 67.7, 29.7; IR (neat) 2926, 2105,
1674, 1267, 1114, 752, 701 cm™'; MS (EI) m/z(%) 293(M", <1), 255(25), 188(50), 105(100),
77(90), 51(20); HRMS (ESI) Calcd. for C;7H;5sN30,(M+Na)': 316.1056, Found 316.1053.

Prepared according to general procedure C with petroleum/CH,Cl, = 10:1-8:1 as eluent to
afford 3u as a colorless oil (1.0 h, 80% yield). "H NMR (400 MHz, CDCl;, ppm): & 7.12-7.01
(m, 6H), 6.76-6.72 (m, 2H), 4.19 (t, J = 8.8 Hz, 1H), 4.08-4.05 (m, 1H), 2.27-2.25 (m, 1H),
1.88-1.86 (m, 1H), -0.22 (m, 9H); IR (neat) 2108, 1252, 1104, 1014, 843, 772 cm™; MS (EI)
m/z(%) 444(M", 1), 291(75), 73(100); HRMS (ESI) Calcd. for CoHF,N30,Si;(M-HN;+H)':
402.1444, Found 402.1436.
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Prepared according to general procedure D with petroleum/EtOAc = 50:1 as eluent to afford 2u
as a colorless oil (41% yield). '"H NMR (400 MHz, CDCls;, ppm): & 7.86-7.82 (m, 1H),
7.80-7.75 (m, 1H), 7.47-7.44 (m, 1H), 7.42-7.33 (m, 3H), 7.23-7.71 (m, 1H), 7.05-6.99 (m, 1H),
4.61 (d, J = 3.6 Hz, 1H), 4.38-4.28 (m, 2H), 2.08-2.01 (m, 1H), 2.00-1.95 (m, 1H); *C NMR
(100 MHz, CDCls, ppm): 6 197.2, 163.9 (d, Jz = 96.0 Hz), 161.4 (d, Jr = 96.0 Hz), 141.5 (d, Je
= 7.0 Hz), 137.6 (d, Jr = 7.0 Hz), 130.6 (d, Jr = 8.0 Hz), 129.6 (q, Jr = 7.0 Hz), 1259 (d, Jr =
3.0 Hz), 121.1 (d, Jg = 3.0 Hz), 120.0 (d, Jr = 21.0 Hz), 117.1(d, Jr = 23.0 Hz), 115.5 (d, Jr =
21.0 Hz), 112.8 (d, Je = 23.0 Hz), 95.9, 71.0, 68.0, 29.7; IR (neat) 2112, 1679, 1270, 1115, 775
cm™; MS (EI) m/z(%) 329(M", 1), 317(80), 270(30), 149(30), 123(50), 73(100), 57(90), 55(70);
HRMS (ESI) Calcd. for C7H;3F,N;O»(M-N,+H)': 302.0987, Found 302.0983.
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Prepared according to general procedure C with petroleum/CH,Cl, = 6:1-4:1 as eluent to afford

3v as a colorless oil (1.0 h, 62% yield). "H NMR (400 MHz, CDCls, ppm): & 7.57-7.53 (m, 2H),
7.49-7.45 (m, 2H), 7.30-7.23 (m, 6H), 4.03-3.94 (m, 1H), 3.82-3.71 (m, 2H), 3.16 (d, J = 13.6
Hz, 1H), 1.20 (t, J = 7.2 Hz, 3H), -0.1 (s, 9H); *C NMR (100 MHz, CDCl;, ppm): & 143.5,
143.0, 130.4, 128.8, 127.7, 127.5, 127.3, 127.3, 96.6, 86.3, 61.9, 54.9, 15.5, 1.7; IR (neat) 2977,
2120, 1105, 842, 702 cm™; MS (EI) m/z(%) 410(M", 1), 255(100), 239(10), 165(10), 73(70);

HRMS (EST) Caled. for CaoHagN30,Si,(M-HN3+H)": 368.1789, Found 368.1784.
o
Ph
r O\‘\)J\Ph
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Prepared according to general procedure D with petroleum/CH,Cl, = 1:1 as eluent to afford 2v
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as a colorless oil (86% yield). '"H NMR (400 MHz, CDCl;, ppm): 8 7.99 (d, J = 7.6 Hz, 2H),
7.55 (d, J=17.2 Hz, 2H), 7.46 (t, J = 7.6 Hz, 1H), 7.39 (t, J = 7.6 Hz, 2H), 7.34-7.29 (m, 3H),
4.19 (d, J = 13.6 Hz, 1H), 3.83-3.73 (m, 2H), 3.34-3.26 (m, 1H), 1.18 (t, J = 6.8 Hz, 3H); *C
NMR (100 MHz, CDCls, ppm): 6 199.7, 138.9, 134.1, 133.2, 130.1, 128.7, 128.2, 128.1, 125.3,
86.9, 60.7, 54.8, 15.1; IR (neat) 2102, 1676, 1246, 1112, 1075, 702 cm™; MS (EI) m/z(%)
295(M", <I), 239(12), 190(40), 105(100), 77(50); HRMS (ESI) Calcd. for
C17H7N;02(M-N,+H)": 268.1332, Found 268.1330.

TsN
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Prepared according to general procedure C with petroleum/EtOAc = 40:1-20:1 as eluent to
afford 3w as a colorless oil (9.0 equiv of TFA was added, 1.0 h, 46% yield). '"H NMR (400
MHz, CDCls, ppm): 6 7.86 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 3.90 (t, J = 7.2 Hz, 1H),
3.59-3.52 (m, 1H), 3.49-3.42 (m, 1H), 3.12-3.03 (m, 2H), 2.44 (s, 3H), 2.34-2.21 (m, 2H),
2.09-1.82 (m, 4H), 0.29 (s, 9H); *C NMR (100 MHz, CDCl;, ppm): § 143.8, 136.6, 129.5,
128.3, 89.7, 84.4, 68.9, 48.7, 33.6, 33.5, 26.9, 21.5, 13.8, 2.1; IR (neat) 2958, 2110, 1258, 1162,
1097, 846, 667 cm™; MS (EI) m/z(%) 449(M", 1), 317(35), 149(28), 95(37), 73(100), 57(77),
55(70); HRMS (ESI) Calcd. for C1sH27N70;S(M+Na)': 472.1558, Found 472.1552.
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Prepared according to general procedure D with petroleum/EtOAc = 10:1-6:1 as eluent to afford
2w as a colorless oil (90% yield). '"H NMR (400 MHz, CDCls, ppm): 8 7.79 (d, J = 8.4 Hz, 2H),
7.31 (d, J = 8.0 Hz, 2H), 3.87 (t, J = 6.4 Hz, 1H), 3.50-3.44 (m, 2H), 2.93-2.84 (m, 1H),
2.52-2.39 (m, 5H), 2.32-2.16 (m, 3H), 2.11-2.05 (m, 1H), 1.95-1.89 (m, 1H); *C NMR (100
MHz, CDCl;, ppm): 6 213.4, 143.6, 136.8, 129.5, 127.6, 74.3, 68.8, 45.7, 36.4, 35.7, 29.3, 21.5,
18.1; IR (neat) 2107, 1752, 1334, 1157, 666, 596, 548 cm™'; MS (EI) m/z(%) 334(M", 15),
149(30), 84(50), 73(75),57(100), 55(90); HRMS (ESI) Calcd. for C;sH;sN4O3S;(M+Na)':
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357.0992, Found 357.0985.
2. X-Ray ellipsoid plots of 2a, 3m and 2m

0O

F:’h
B~
N

2a

The structure of compound 2a was corroborated by single-crystal. The crystal structure has been
deposited at the Cambridge Crystallographic Data Centre and allocated the deposition number:

997264.

The structure of compound 3m was corroborated by single-crystal. The crystal structure has
been deposited at the Cambridge Crystallographic Data Centre and allocated the deposition

number: 997265.
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The structure of compound 2m was corroborated by single-crystal. The crystal structure has
been deposited at the Cambridge Crystallographic Data Centre and allocated the deposition
number: 997266.

3. Mechanistic studies
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Chemical Formula: CgH4gN4O
m/z: 198.15 (100.0%), 199.15 (11.5%)
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NaN; (5.0 equiv)
Mn(OAc)3-2H,0 (3.0 equiv)
CH3CN:TFA(10:1),0°C

OTMS

NaNj3 (5.0 equiv)

OTMS  Mn(OAc)s2H,0 (3.0 equiv)
CH,CN : TFA (10 : 1), 0°C

OMe 05h

2p, 40% yield

NaNj3 (5.0 equiv)
OTMS  Mn(OAC)s2H,0 (3.0 equiv).

O +
CH4CN : TFA (10: 1), 0°C N
OMe 20h OMe N
1p 3p, 35% yield 2p, 40% yield

Based on previous literatures,” electron-rich phenyl groups are prior to migrate in cationic
rearrangements, whereas electron-poor phenyl groups are prior to migrate in radical
rearrangements. In the course of our experiments, the substrate 1p with the more electron-rich
aryl groups could give 3p and rearrangement product 2p, whereas the substrate 10 with more
electron-deficient aryl groups did not give the rearrangement product 20. Additionally, while
the reaction time was extended to 2.0 h, the amount of 2p has not changed. Therefore, we also
ruled out the product 2p was got from 3p under the standard conditions. When the amount of
NaNj; was reduced (1.5 equiv), the yields of 3p and 2p were reduced but the ratio of 2p and 3p
was not changed. Considering the above results, we speculated that the diazidation reaction
might proceed through only one possible way with a cyclic oxonium intermediate.

Reference

1. The substrates 1q, 1r, 1s, and 1w, see: H. Shao, X.-M. Zhang, S.-H. Wang, F.-M. Zhang, Y.-Q.
Tu, C. Yang, Chem. Commun. 2014, 50, 5691.

2. (a) X. Liu, F. Xiong, X. Huang, L. Xu, P. Li, X. Wu, Angew. Chem. Int. Ed. 2013, 52, 6962;
(b) A. Studer, M. Bossart, Tetrahedron 2001, 57, 9649.

4. NMR spectra of substrates and products
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