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General Procedure for the Reaction of Cgy with Diols 1a—o.

Firstly, Cgo (0.05 mmol) was dissolved in anhydrous chlorobenzene (7 mL) by
sonication, then iron salt (0.15 mmol FeCl, for 1a-g, 1i, 1k, 11, 1n and 10; 0.15 mmol
FeCl; for 1h; 0.10 mmol FeCl; for 1j and 1m), the hypervalent iodine(IlI) reagent
(0.075 mmol/0.075 mmol PIDA/PIFA for 1a—e, 1g-i, 1k, 11 and 1n; 0.15 mmol PIDA
for 1f and 10; 0.10 mmol PIDA for 1j and 1m) and diol (0.25 mmol for 1a—f, 1k—o;
0.50 mmol for 1g and 1i; 0.10 mmol for 1h; 0.15 mmol for 1j) were added. After
being stirred at the designated reaction time and temperature, then the reaction
mixture was directly separated on a silica gel column with CS,/CH,Cl, or CS,/EtOAc
as the eluent. The desired product 2 was obtained along with recovered Ce.

By following the general procedure, the reaction of Ce (36.0 mg, 0.05 mmol) with 1a
(14 pL, 0.25 mmol), FeCl, (19 mg, 0.15 mmol), PIDA (24 mg, 0.075 mmol) and
PIFA (33 mg, 0.075 mmol) in anhydrous CB (7 mL) at 100 °C for 1 h afforded 2a'"
(14.9 mg, 38%) and recovered Ce (20.3 mg, 56%): amorphous brown solid. 'H NMR
(400 MHz, CS,/CDCl3) 6 4.99 (s, 4H).

By following the general procedure, the reaction of Cgo (36.1 mg, 0.05 mmol) with 1b
(18 pL, 0.25 mmol), FeCl, (20 mg, 0.15 mmol), PIDA (25 mg, 0.075 mmol) and
PIFA (34 mg, 0.075 mmol) in anhydrous CB (7 mL) at 100 °C for 1 h afforded 2b!"
(19.8 mg, 50%) and recovered Ceo (10.1 mg, 28%): amorphous brown solid."H NMR
(400 MHz, CS,/CDCl3) 8 5.06-5.02 (m, 4H), 2.68-2.61 (m, 2H).

By following the general procedure, the reaction of Cep (36.0 mg, 0.05 mmol) with 1c
(23 pL, 0.25 mmol), FeCl, (19 mg, 0.15 mmol), PIDA (24 mg, 0.075 mmol) and
PIFA (32 mg, 0.075 mmol) in anhydrous CB (7 mL) at 100 °C for 1 h afforded 2c!!
(15.5 mg, 38%) and recovered Cgo (14 mg, 39%): amorphous brown solid. '"H NMR
(400 MHz, CS,/CDCl3) 6 5.40-5.31 (m, 1H), 5.15 (td, J = 12.8, 2.0 Hz, 1H), 4.87
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(ddd, J = 12.8, 4.6, 2.0 Hz, 1H), 2.82-2.70 (m, 1H), 2.31 (dq, J = 14.4, 2.0 Hz, 1H),
1.74 (d, J = 6.0 Hz, 3H).

By following the general procedure, the reaction of Cg (36.0 mg, 0.05 mmol) with 1d
(22 pL, 0.25 mmol), FeCl, (19.2 mg, 0.15 mmol), PIDA (24 mg, 0.075 mmol) and
PIFA (32 mg, 0.075 mmol) in anhydrous CB (7 mL) at 100 °C for 1 h afforded 2d
(16.3 mg, 40%) and recovered Ce (14.1 mg, 39%): amorphous brown solid. 'H NMR
(400 MHz, CS,/CDCls, broad peaks due to ring flipping) & 4.98-4.73 (br s, 2H), 4.73-
4.64 (m, 2H), 3.00-2.80 (br s, 1H), 1.41-1.24 (br s, 3H); °C NMR (100 MHz,
CS,/CDCl;, —60 °C) 8 150.71, 148.31, 148.13, 146.18, 146.15, 145.80, 145.78, 145.74,
145.54, 145.11, 145.01, 144.98, 144.80, 144.74, 144.40, 144.22, 144.17, 142.20,
142.17, 141.94, 141.92, 141.51, 141.34, 140.98, 140.27, 139.05, 138.91, 138.47,
135.67, 91.60 (sp>-C of Cg), 53.76, 35.70, 11.48; FT-IR v/em™ (KBr) 2925, 2863,
1457, 1430, 1389, 1168, 1124, 1089, 1024, 980, 909, 598, 526, 501; UV-vis (CHCI5)
Amax/m 259, 318, 415; HRMS (MALDI-TOF) m/z calcd for C¢4HgO» [M+] 808.0519,
found 808.0545.

By following the general procedure, the reaction of Cep (36.0 mg, 0.05 mmol) with 1e
(32 uL, 0.25 mmol), FeCl, (19 mg, 0.15 mmol), PIDA (24 mg, 0.075 mmol) and
PIFA (32.3 mg, 0.075 mmol) in anhydrous CB (7 mL) at 100 °C for 1 h afforded 2e
(8.9 mg, 21%) and recovered Ceqo (15 mg, 42%): amorphous brown solid. 'H NMR
(300 MHz, CS,/CDCl3) & 5.40-5.28 (m, 1H), 3.37 (dd, /= 15.8, 7.7 Hz, 1H), 3.01 (dd,
J=15.8, 4.4 Hz, 1H), 1.93 (s, 3H), 1.91 (s, 3H), 1.87 (d, J = 6.6 Hz, 3H); °C NMR
(100 MHz, CS,/CDCl3) 6 152.92, 152.78, 152.57, 151.60, 148.54, 146.52, 146.46,
146.42, 146.16, 146.12, 145.94, 14591, 145.84, 145.80, 145.41, 145.35, 145.28,
145.24, 145.08, 145.03, 144.90, 144.82, 142.69, 142.67, 142.64, 142.63, 142.60,
142.35, 141.59, 141.56, 141.52, 141.51, 141.46, 141.39, 141.28, 139.53, 139.51,
139.42, 139.38, 136.79, 136.62, 136.33, 136.19, 88.75 (sp>-C of Cg), 88.49 (sp>-C of
Ceo), 80.65, 74.66, 43.56, 31.62, 30.91, 23.93; FT-IR v/em™ (KBr) 2969, 2922, 2860,
1434, 1368, 1152, 1061, 953, 573, 526; UV-vis (CHCI3) Amax/nm (log €) 258, 318,
415; HRMS (MALDI-TOF) m/z calcd for C¢sH 2,0, [M+] 836.0832, found 836.0810.
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By following the general procedure, the reaction of Cep (36.1 mg, 0.05 mmol) with 1f
(23 uL, 0.25 mmol), FeCl, (19.8 mg, 0.15 mmol) and PIDA (49.7 mg, 0.15 mmol) in
anhydrous CB (7 mL) at 100 °C for 1 h afforded 2f (9.3 mg, 23%) and recovered Cq
(24.2 mg, 68%): amorphous brown solid. 'H NMR (300 MHz, CS,/CDCls, broad
peaks due to ring flipping) 6 5.70-4.54 (br s, 4H), 2.51-2.30 (br s, 4H); 3C NMR (100
MHz, CS,/CDCl;, —60 °C) 8 150.63, 149.97, 148.10, 146.14, 146.08, 145.83, 145.79,
145.74, 145.53, 145.38, 145.07, 144.84, 144.82, 144.56, 144.19, 144.07, 142.22,
142.13, 142.07, 141.93, 141.85, 141.46, 141.15, 141.13, 140.83, 139.14, 139.09,
137.93, 135.32, 87.26 (sp’-C of Cqo), 69.21, 27.81; FT-IR v/cm™ (KBr) 2921, 2867,
1461, 1431, 1372, 1221, 1127, 1091, 1071, 976, 526; UV-vis (CHCI3) Amax/nm (log €)
259, 318, 415; HRMS (MALDI-TOF) m/z calcd for Ce4sHgO, [M'] 808.0519, found
808.0491.

By following the general procedure, the reaction of Cg (36.0 mg, 0.05 mmol) with 1g
(52 pL, 0.5 mmol), FeCl, (19 mg, 0.15 mmol), PIDA (24 mg, 0.075 mmol) and PIFA
(32 mg, 0.075 mmol) in anhydrous CB (7 mL) at 100 °C for 1 h afforded 2g (8.1 mg,
20%) and recovered Cgo (19.6 mg, 54%): amorphous brown solid. 'H NMR (400 MHz,
CS,/CDCl;) & 5.06-5.01 (m, 4H), 2.32-2.26 (m, 6H); C NMR (100 MHz,
CS,/CDCls,) & 151.25, 148.56, 146.51, 146.20, 145.95, 145.52, 145.47, 145.29,
144.78, 142.59, 142.57, 142.34, 141.58, 141.54, 139.47, 137.36, 89.18 (sp’-C of Cq),
71.20, 29.93, 26.31; FT-IR v/iem™ (KBr) 2916, 2867, 1508, 1463, 1430, 1180, 1124,
1095, 1041, 601, 573, 565, 526; UV-vis (CHCl3) Amax/nm (log ¢) 257, 316, 415;
HRMS (MALDI-TOF) m/z calcd for C¢sH ;002 [M+] 822.0675, found 822.0699.

By following the general procedure, the reaction of Ceo (37.0 mg, 0.05 mmol) with 1h
(10 pL, 0.10 mmol), FeCl; (30 mg, 0.15 mmol), PIDA (25.5 mg, 0.075 mmol) and
PIFA (32.8 mg, 0.075 mmol) in anhydrous CB (7 mL) at 130 °C for 2.5 h afforded 2h
(4.0 mg, 10%) and recovered Cgo (19 mg, 53%): amorphous brown solid. 'H NMR
(400 MHz, CS,/CDCl3) 8 4.99 (s, 8H); *C NMR (75 MHz, CS2/DMSO-dq) & 148.30,
148.11, 146.16, 145.84, 145.81, 145.13, 144.97, 144.85, 144.40, 142.26, 142.18,
141.90, 141.38, 141.06, 139.24, 137.40, 86.68 (sp’-C of Cg), 60.91; FT-IR v/em™
(KBr) 2969, 2923, 2869, 1511, 1462, 1428, 1265, 1182, 1132, 1092, 1007, 942, 897,
846, 768, 694, 663, 594, 568, 527, 497; UV-vis (CHCl3) Amax/nm (log €) 257, 318, 423;
HRMS (MALDI-TOF) m/z calcd for Cs,H40, [M-OC,H,]" 780.0206, found 780.0173.
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By following the general procedure, the reaction of Cep (36.0 mg, 0.05 mmol) with 1i
(62 mg, 0.50 mmol), FeCl, (19.3 mg, 0.15 mmol), PIDA (24 mg, 0.075 mmol) and
PIFA (32 mg, 0.075 mmol) in anhydrous CB (7 mL) at 100 °C for 1 h afforded 2i (6.9
mg, 17%) and recovered Cgo (19.5 mg, 54%): amorphous brown solid. "H NMR (400
MHz, CS,/C¢Ds) & 5.36 (t, J = 5.0 Hz, 4H), 2.47-2.36 (m, 8H). °C NMR (100 MHz,
CS,/CeDg) & 152.59, 149.37, 147.32, 147.01, 146.75, 146.35, 146.29, 146.10, 145.62,
143.43, 143.20, 142.37, 142.33, 140.24, 137.99, 90.12 (sp>-C of Cg), 69.29, 31.24,
20.99; FT-IR v/em™ (KBr) 2925, 2866, 1510, 1428, 1182, 1122, 1098, 1066, 963, 598,
569, 526; UV-vis (CHCIl3) Amax/nm (log €) 258, 317, 415; HRMS (MALDI-TOF) m/z
caled for CggH1,0, [M'] 836.0832, found 836.0863.

By following the general procedure, the reaction of Ce (36.0 mg, 0.05 mmol) with 1j
(41 mg, 0.15 mmol), FeCls (16.3 mg, 0.10 mmol), and PIDA (33.3 mg, 0.10 mmol) at
100 °C for 2 h afforded 2j (12.7 mg, 25% ) and recovered Ceo (19.7 mg, 55%):
amorphous brown solid. "H NMR (300 MHz, CDCls) 6 6.11 (d, J = 3.6 Hz, 1H), 5.49-
541 (m, 1H), 5.16 (dd, J = 11.8, 7.0 Hz, 1H), 5.00 (dd, J = 11.8, 7.0 Hz, 1H), 4.96
(dd, J=17.6, 3.0 Hz, 1H), 4.71 (d, /= 3.6 Hz, 1H), 4.20 (d, /= 3.0 Hz, 1H), 1.93-1.83
(m, 2H), 1.81-1.69 (m, 2H), 1.69-1.61 (m, 4H), 1.51-1.41 (m, 2H); *C NMR (100
MHz, CS,/CDCl;) 6 148.90, 148.71, 148.54, 148.49, 148.39, 148.26, 146.57, 146.54,
146.51, 146.25, 146.22, 146.19, 146.16, 146.08, 145.65, 145.50, 145.39, 145.31,
145.20, 145.18, 145.15, 144.81, 144.72, 142.67, 142.65, 142.62, 142.57, 142.30,
142.23, 141.83, 141.81, 141.74, 141.72, 141.70, 141.65, 141.62, 139.68, 139.65,
139.59, 139.56, 138.57, 138.47, 137.27, 137.07, 112.55, 105.04, 87.11 (sp’-C of Cq),
87.04 (sp>-C of Cg), 84.01, 82.22, 81.86, 68.40, 64.53, 58.60, 36.90, 36.12, 25.35,
24.29, 24.02; FT-IR v/em™ (KBr) 2928, 2859, 1451, 1437, 1366, 1159, 1121, 1087,
1023, 935, 839, 753, 709, 562, 526; UV-vis (CHCl3) Amax nm (log €) 258, 317, 423;
HRMS (MALDI-TOF) m/z calcd for C73H06 [M'] 992.1254, found 992.1295.

By following the general procedure, the reaction of Cg (36.0 mg, 0.05 mmol) with 1k
(65.5 mg, 0.25 mmol), FeCl, (19.1 mg, 0.15 mmol), PIDA (24 mg, 0.075 mmol) and
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PIFA (31.8 mg, 0.075 mmol) at 80 °C for 1.5 h afforded 2k (11.3 mg, 23% ) and
recovered Ceo (19.8 mg, 55%): brown amorphous solid. "H NMR (400 MHz, CDCl;)
0 6.04 (d, J = 3.6 Hz, 1H), 5.68 (d, J = 3.0 Hz, 1H), 5.29 (dt, J = 8.4, 6.6 Hz, 1H),
5.11(dd, J=11.8, 7.0 Hz, 1H), 4.98 (dd, J = 8.4, 3.0 Hz, 1H), 4.90 (dd, J=11.8, 6.2
Hz, 1H), 4.60 (d, J = 3.6 Hz, 1H), 1.91 (s, 3H), 1.66 (s, 3H), 1.39 (s, 3H); °C NMR
(100 MHz, CS,/CDCls) 6 168.43, 148.62, 148.59, 148.19, 148.14, 147.75, 146.66,
146.65, 146.58, 146.34, 146.33, 146.25, 146.11, 145.70, 145.55, 145.45, 145.44,
145.33, 145.25, 145.20, 145.15, 144.90, 144.82, 144.80, 144.77, 142.77, 142.75,
142.71, 142.70, 142.64, 142.63, 142.38, 142.36, 142.33, 142.25, 142.06, 141.91,
141.82, 141.77, 141.64, 141.16, 140.93, 139.79, 139.75, 139.68, 139.56, 138.49,
138.32, 137.40, 137.07, 112.44, 105.31, 87.31 (sp’-C of Cg), 86.88 (sp>-C of Ceo),
83.56, 81.21, 75.53, 67.99, 64.86, 26.90, 26.30, 20.35; FT-IR v/cm™ (KBr) 2980,
2922, 1751, 1460, 1429, 1373, 1220, 1160, 1093, 1029, 935, 528; UV-vis (CHCls)
Jmax nm (log &) 257, 318, 424; HRMS (MALDI-TOF) m/z caled for C7;H07 [M']
980.0891, found 980.0889.

By following the general procedure, the reaction of Cep (36.3 mg, 0.05 mmol) with 11
(56 mg, 0.25 mmol), FeCl, (19 mg, 0.15 mmol), PIDA (23.5 mg, 0.075 mmol) and
PIFA (32 mg, 0.075 mmol) at 100 °C for 2 h afforded 21 (13.3 mg, 28% ) and
recovered Ceo (7 mg, 19%): brown amorphous solid. '"H NMR (400 MHz, CDCls) &
5.02 (d, J=3.6 Hz, 1H), 4.99 (dd, J = 12.0, 10.4 Hz, 1H), 4.88 (dd, J=10.4, 9.2 Hz,
1H), 4.99 (dd, /= 12.0, 4.8 Hz, 1H), 4.64 (ddd, /= 10.4, 10.4, 4.8 Hz, 1H), 4.09 (t, J
=9.2 Hz, 1H), 3.76 (s, 3H), 3.66 (s, 3H), 3.64 (s, 3H), 3.49 (dd, J= 9.2, 3.6 Hz, 1H);
C NMR (100 MHz, CDCl;) & 151.09, 150.90, 149.06, 148.99, 148.96, 148.30,
146.90, 146.81, 146.55, 146.51, 146.47, 146.45, 146.26, 146.24, 145.83, 145.73,
145.70, 145.69, 145.54, 145.50, 145.43, 145.42, 145.10, 145.06, 144.98, 144.89,
144.87, 144.80, 142.89, 142.86, 142.84, 142.83, 142.62, 142.56, 142.55, 142.11,
142.05, 141.93, 141.72, 141.69, 141.14, 140.05, 139.77, 139.72, 139.60, 139.26,
138.64, 136.36, 136.13, 98.20, 91.72 (sp>-C of Cg), 91.54 (sp>-C of Ceo), 84.67,
81.99, 81.65, 72.67, 66.83, 62.01, 59.86, 55.67; FT-IR v/em™' (KBr) 2922, 2818, 1455,
1437, 1378, 1192, 1088, 1052, 967, 911, 769, 528; UV-vis (CHCI3) Amax nm (log &)
257, 318, 423; HRMS (MALDI-TOF) m/z caled for CeoH;606 [M+] 940.0941, found
940.0979.

By following the general procedure, the reaction of Cgy (36.2 mg, 0.05 mmol) with
1m (78.7 mg, 0.25 mmol), FeCl; (16.1 mg, 0.10 mmol), and PIDA (32 mg, 0.10

S6



mmol) at 80 °C for 3 h afforded 2m (8.5 mg, 17%) and recovered Ce (12.1 mg, 33%):
brown amorphous solid. '"H NMR (400 MHz, CDCl3) 6 6.51 (d, J = 3.6 Hz, 1H), 6.03
(t, J=9.8 Hz, 1H), 5.37 (dd, /= 9.8, 3.6 Hz, 1H), 5.11 (t, J=9.8 Hz, 1H), 5.02 (td, J
= 11.6, 1.4 Hz, 1H), 4.95-4.85 (m, 2H), 2.36 (s, 3H), 2.10 (s, 3H), 1.90 (s, 3H); "°C
NMR (100 MHz, CDCls) & 170.17, 170.13, 169.39, 150.68, 150.17, 149.04, 149.03,
147.97, 147.93, 146.94, 146.89, 146.63, 146.59, 146.57, 146.52, 146.44, 146.33,
146.28, 145.79, 145.77, 145.70, 145.57, 145.55, 145.35, 145.15, 145.03, 144.93,
144.88, 144.83, 144.71, 144.29, 142.99, 142.95, 142.94, 142.92, 142.89, 142.66,
142.62, 142.53, 142.13, 142.08, 142.04, 141.76, 141.61, 141.12, 141.09, 139.92,
139.81, 139.77, 139.67, 139.00, 138.91, 136.61, 136.17, 91.68 (sp’-C of Cg), 91.58
(sp>-C of Cgo), 89.54, 81.28, 71.90, 70.23, 69.98, 69.22, 21.25, 21.12, 20.74; FT-IR
viem™ (KBr) 2954, 1755, 1427, 1370, 1212, 1138, 1064, 1012, 979, 935, 773, 731,
599, 526, 484; UV-vis (CHCIl3) Amax nm (log €) 257, 318, 424; HRMS (MALDI-TOF)
m/z caled for C7,H 1609 [M'] 1024.0789, found 1024.0766.

By following the general procedure, the reaction of Cg (36.0 mg, 0.05 mmol) with 1n
(58.5 mg, 0.25 mmol), FeCl, (19 mg, 0.15 mmol), PIDA (24.5 mg, 0.075 mmol), and
PIFA (33 mg, 0.075 mmol) at 120 °C for 1.5 h afforded 2n (12.6 mg, 26% ) and
recovered Cep (8.8 mg, 24%): brown amorphous solid. 'H NMR (400 MHz, CDCl;) ¢
5.15 (s, 1H), 5.12-5.03 (m, 2H), 4.91 (dd, J=12.4, 5.2 Hz, 1H), 4.71 (dd, /= 7.6, 5.2
Hz, 1H), 4.57-4.49 (m, 1H), 4.41 (d, J = 5.2 Hz, 1H), 3.61 (s, 3H), 1.43 (s, 3H), 1.40
(s, 3H); C NMR (100 MHz, CDCl3) & 151.03, 150.90, 149.28, 149.02, 148.99,
148.38, 146.96, 146.93, 146.91, 146.59, 146.57, 146.53, 146.44, 146.31, 145.78,
145.75, 145.72, 145.52, 145.45, 145.33, 145.15, 145.10, 145.00, 144.94, 144.90,
142.94, 14291, 142.90, 142.87, 142.83, 142.65, 142.60, 142.17, 142.12, 142.01,
141.75, 141.71, 141.07, 140.94, 139.97, 139.77, 139.59, 139.18, 138.43, 136.47,
136.34, 109.80, 98.48, 91.83 (sp>-C of Cs0), 91.56 (sp’-C of Ceo), 82.56, 76.57, 76.34,
72.45, 65.01, 55.50, 27.55, 26.59; FT-IR v/em™ (KBr) 2990, 2982, 1454, 1432, 1376,
1218, 1126, 1086, 1029, 977, 903, 853, 776, 600, 562, 526, 479; UV-vis (CHCl3) Amax
nm (log ¢) 258, 318, 422; HRMS (MALDI-TOF) m/z calcd for C;0H;6O¢ [M+]
952.0941, found 952.0908.

By following the general procedure, the reaction of Cgy (36.0 mg, 0.05 mmol) with 1o
(149 mg, 0.25 mmol), FeCl, (18.9 mg, 0.15 mmol), and PIDA (48.3 mg, 0.15 mmol)
at 100 °C for 2 h afforded 20 (9.7 mg, 15% ) and recovered Cg (18.4 mg, 51%):
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brown amorphous solid. "H NMR (400 MHz, CDCls) 0 6.35 (d, J = 3.6 Hz, 1H), 5.86
(d, J = 3.6 Hz, 1H), 5.73 (dd, J = 10.6, 8.0 Hz, 1H), 5.68 (dd, J = 10.0, 9.2 Hz, 1H),
531 (d, J = 13.6 Hz, 1H), 5.18 (dd, J = 10.0, 3.6 Hz, 1H), 5.15 (dd, J = 10.0, 3.6 Hz,
1H), 5.01 (dd, J = 13.6, 1.6 Hz, 1H), 4.77 (d, J = 8.0 Hz, 1H), 4.57 (dd, J = 12.0, 2.0
Hz, 1H), 4.29 (dd, J= 12.0, 4.4 Hz, 1H), 4.21-4.14 (m, 2H), 4.09 (dd, J=10.0, 9.2 Hz,
1H), 2.53 (s, 3H), 2.25 (s, 3H), 2.20 (s, 3H), 2.14 (s, 3H), 2.07 (s, 3H), 1.86 (s, 3H);
BC NMR (100 MHz, CDClL3) & 170.91, 170.80, 170.55, 170.24, 169.30, 169.24,
151.06, 150.80, 149.00, 148.98, 148.10, 147.87, 146.97, 146.93, 146.90, 146.63,
146.60, 146.52, 146.46, 146.41, 146.36, 146.23, 145.81, 145.78, 145.76, 145.71,
145.51, 145.26, 145.16, 145.15, 144.85, 144.82, 144.77, 144.72, 144.69, 142.97,
142.89, 142.88, 142.62, 142.60, 142.54, 142.34, 142.31, 142.24, 142.09, 141.68,
141.52, 141.02, 140.94, 139.85, 139.67, 139.58, 139.21, 138.95, 136.98, 136.58,
101.65, 93.23 (sp’-C of Cyo), 92.45 (sp>-C of Cg), 89.35, 77.88, 75.61, 73.39, 72.93,
71.94, 71.23, 69.67, 69.54, 61.89, 21.53, 21.19, 21.08, 21.04, 20.99, 20.75; FT-IR
viem™ (KBr) 1750, 1429, 1367, 1219, 1150, 1046, 936, 907, 769, 744, 682, 601, 561,
528; UV-vis (CHCI3) Amax nm (log €) 257, 318, 424; HRMS (MALDI-TOF) m/z caled
for C73H2006 [M'] 1312.1634, found 1312.1649.

Reference

(1) Li, F.-B.; You, X.; Liu, T.-X.; Wang, G.-W. Org. Lett. 2012, 14, 1800.
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"H NMR (400 MHz, CS,/CDCL) of 2¢
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130 NMR (100 MHz, CS,/CDCly) of compound Ze at =60 °C
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Expanded *C NMR (100 MHz, CS,/CDCl,) of 2¢
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HC NMR (100 MHz, CSy/CDCIy) of compound 2f at =60 °C
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"H NMR (400 MHz, CS,/CDCL,) of 2g
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Expanded “C NMR (100 MHz, CS,/CDCl;) of 2g
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'H NMR (400 MHz, CS,/C¢Dy) of 2i
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Expanded “C NMR (100 MHz, CS,/C¢D;) of 2i
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Expanded 'H NMR (300 MHz, CDCL,) of 2j
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"H NMR (400 MHz, CS,/CDCL) of 2k
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3C NMR (100 MHz, CS,/CDCl;) of 2k
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Expanded *C NMR (100 MHz, CS,/CDCl,) of 2k
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NMR (400 MHz CDCl) of 21
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Expanded *C NMR (100 MHz, CDCl,) of 21
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Expanded *C NMR (100 MHz, CDCI,) of 21
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Expanded '"H NMR (400 MHz, CDCl;) of 2m
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Expanded *C NMR (100 MHz, CDCI,) of 2m

TLTI0ST—

BLY0ET—

E6EBIT—

SETOLT—
BT OLT—

BEMm

169.6

69.8

170.

170

162"

oL
f43:
5L8°
286"
SRT—
ERT—

ZE0
18T

PSE

98¢
Leg
oLL
oL

08g
6ZE

695
L8s
€9
Z68
9ge

£E6°
996"

0g0”
BrO"

PRI —

PPT—
YET~_
prT—
yrT—"

qRT—
285"

SPI~

ERT—
TERT—

CET—
aed

L3
.wwauw
TFE"
91¢"

EES:
mwauuu

AET—=
,mw.ﬂ\
-1 A

AP T~
AFT—

YT~
LFT—"

6FT
m:v

148.5 148.0 147.5 147.0 146.5 146.0 145.5 145 144.5 ©Em

149.0

Expanded *C NMR (100 MHz, CDCl;) of 2m

89T 9T —

S09°9€T—

T16°8ET—
LE6 8ET—

PLOTBET~
TLL 6ET~—
L0 6ET—"
£26°6ET—"

P60 TP~
8TT 1P 1"

LO9 THT—
09L° TP T—

8£0°2HT~_
¥80°ZPT—
zeT Zo1~"

S22l
on‘N¢HUUH
199" ZF T~
188721
916 ZHT~X
LE6°2FT
996" 271

ppm

opL 0z—

TeT 18—
0sg 1e—

B8LE 69—
FeZ 0L—

968 TL—

SHB 9L
L& zot LL—
— o8bTLL—

08g 18—

T
141

T
142

9£5" 68—

L3 LS 16~
~ 8LYTET

—
—_—

)

-

Ppm

Ppm

91 90 89 88 87 86 85 84 83 82 8l 80 79 78 77 6 5 74 I3 12 71

92

S29



"H NMR (400 MHz, CDCI;) of 2n
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3C NMR (100 MHz, CDCL) of 2n
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Expanded *C NMR (100 MHz, CDCl;) of 2n
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Expanded '"H NMR (400 MHz, CDCL) of 20
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The NOESY of 21

HAME 106L15_NOE150313
EXPFNO 2
B VTRV PR i ppm  rroCHG 1
Date_ 20150313
16 47 5 3 M3 M2M1 2 Time 23.04
INSTRUM spect
PROBHD 5 mm PABBO EB-
A 0 ~3.4 ng.PRQG noe;ﬁg.;.
2 {]D@ ﬁﬂj ‘B P SOLVENT cDe13
A NS 64
05 "
M o po @ 3.6 cam 2994.012 He
M2 0 FIDRES 1.461920 Hz
P F a0 0.3420660 sec
BG 101
M3 ﬂ@ﬂ & 3. oW 167.000 usec
g d DE 6.50 usec
p TE 300.0 K
Do 0.00015045 sec
Dl 1.90865898 sec
4.0 o= 0.30000001 sec
4 dm@ 0 D ] 0.00033400 sec
Lgp muc 18
" Pl 13.00 usec
PL1 ~2.00 dB
BLIW 22.29400063 W
SFO1 400,2316431 MHz
—4.4 HDQo 1
D 256
sFOL 400.2316 MHz
FIDRES 11.695359 Hz
0 S 7.481 ppm
i ﬁi o Wic 'gl F4.6  rovooe States-TPPT
5 51 1024
v 5F 400.2300113 MHz
N WoW QSINE
1 L 55B 2
7 mﬁ ] 00 48 3 0.00 He
4 il I w GB 0
» N
51 1
6 ! b & 90 F5.0 mcz States-TPPI
1 o (W =F 400.2300113 MHz
WDW QSINE
558 2
L 1B 0.00 Hz
T T T T T T T T T 5.2 GB 0
5.0 4.8 4.6 4.4 4.2 4.0 38 3.6 34 ppm

As a representative example, the NOSEY spectrum of 21 was employed to
confirm the stereochemistry. The chemical shift and coupling constant of H-1 at 5.02
ppm (d, J = 3.6 Hz, 1H) agreed with the configuration of the a-isomer, and the cross
peak A in its NOESY spectrum was also consistent with the a-isomer. For the B-
isomer, the coupling constant of H-1 is generally in 7-9 Hz (Michigami, K.; Hayashi,
M. Tetrahedron 2013, 69, 4221), which did not correlate with the "H NMR spectrum
of 21. Then, the peak at 3.49 ppm (dd, J = 9.2, 3.6 Hz, 1H) was assigned to H-2 on the
basis of coupling constant. The three methoxy groups were assigned according to a
recent report (Matwiejuk, M.; Thiem, J. Chem. Commun. 2011, 47, 8379).
Subsequently, the chemical shifts and stereochemistry of rest protons were assigned
according to the "H NMR and NOESY spectra of 21, and were labeled in the NOESY

spectrum.
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O0—6.7
501
. QO
y O\n4 /5 \
o
N/

M-3 M-2
H-1,5.02 (d, J=3.6 Hz, 1H) H-2,3.49 (dd, J=9.2, 3.6 Hz, 1H)
H-3,4.09 (t,J=9.2 Hz, 1H) H-4, 4.88 (dd, J= 10.4, 9.2 Hz, 1H)

H-5,4.64 (ddd, /=104, 10.4,4.8 Hz, 1H) | H-6,4.99 (dd, J=12.0, 10.4 Hz, 1H)

H-7,4.99 (dd, J = 12.0, 4.8 Hz, 1H) M-3, 3.76 (s, 3H)

M-2, 3.66 (s, 3H) M-1, 3.64 (s, 3H)

Table S1: Half-wave Reduction Potentials of Compounds 2a—o0 and Ce"

Compd E, E, Es

Ceo ~1.080 1.473 1.934
2a ~1.102 ~1.484 ~1.990
zb ~1.119 ~1.501 ~2.032
2c “1.122 ~1.505 2,036
2d “1.121 1.508 2,043
Ze ~1.139 ~1.529 -2.075
2f ~1.133 ~1.513 2,048
2¢’ 1,135 1518 2,054
2h ~1.106 ~1.492 ~2.014
20 1.138 1518 2,044
2j -1.107 -1.510 —2.052
2k 1.083 ~1.473 ~1.977
21 ~1.109 ~1.500 2,019
2m ~1.074 1.469 ~1.981
2n ~1.106 1.491 2,001
20 ~1.080 ~1.483 2.024

“Potential in V versus a ferrocene/ferrocenium couple. Experimental conditions: 0.1
mM of 2a—0/Cg and 0.1 M of "BuyNCIO4 in anhydrous ODCB; reference electrode,
SCE; working electrode, Pt; auxiliary electrode, Pt wire; scanning rate, 20 mV s
bsaturated solution.
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Cyclic Voltammogram of Compound 2a (scanning rate: 20 mV s™)
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Cyclic Voltammogram of Compound 2b (scanning rate: 20 mV s™)
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Cyclic Voltammogram of Compound 2¢ (scanning rate: 20 mV s™')
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Cyclic Voltammogram of Compound 2d (scanning rate: 20 mV s™)
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Cyclic Voltammogram of Compound 2e (scanning rate: 20 mV s™)
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Cyclic Voltammogram of Compound 2f (scanning rate: 20 mV s™)
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Cyclic Voltammogram of Compound 2i (scanning rate: 20 mV s™)
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