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General Experimental Section

For product purification by flash column chromatography, silica gel (200~300
mesh) and petroleum ether (bp. 60~90 °C) are used. All solvents were purified and
dried by standard techniques, and distilled prior to use. All experiments were
conducted under an argon or nitrogen atmosphere in oven-dried or flame-dried
glassware with magnetic stirring, unless otherwise specified. All organic extracts
were dried over Na;S04 or MgS04, unless otherwise noted. IR spectra were recorded
on a Nicolet FT-170SX spectrometer as liquid film. 'H NMR and *3C NMR spectra
were taken on Bruker AM-400, AM-600 and Varian mercury 300 MHz spectrometer
with TMS as an internal standard and CDCl3 as solvent unless otherwise noted.
EI-MS was obtained on GC/MS QP-2010 SE, and ESI-MS was obtained on Bruker
esquire 6000 spectrometer. HRMS were determined on a Bruker Daltonics APEXII
47e FT-ICR spectrometer with ESI and APCI positive or negative ion mode. Melting
points were measured on Kofler hot stage and are uncorrected.

The following chemicals were purchased and used as received: NaHMDS (2.0 M, in
THF), DMA (99.8%, Superdry, with molecular sieves). 1,1-diarylpropenes can be

synthesized from corresponding arylbromides.
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General Procedure 1: The Synthesis of 1,1-diarylethylenes

a, nBuLi, MeCOClI, J\

THF, -78°C
Ar—Br > Ar Ar
b,PTSA+H->0,

toluene 45°C

In a 50 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with arylbromide (3.2 mmol) in THF (10 mL) was added dropwise a solution
of n-Buli in hexane (3.2 mmol, 2.0 mL, 1.6 M) at —=78°C. The reaction mixture was
stirred at this temperature for another 0.5 h followed by the addition of acetyl
chloride (1.5 mmol, 118 mg). The resulting mixture was stirred at —78°C for
additional 1.0 h, warmed up to room temperature for 5 h. After quenching with
aqueous saturated NHsCl (3.0 mL), the reaction mixture was extracted with ethyl
acetate, the combined organic phases were dried over NaySOa, filtered and
concentrated in vacuo. The crude tertiary alcohol product was dissolved in toluene
(5 mL) followed by addition of PTSAeH,0 (0.5 mmol, 95 mg). The mixture was heated
to 45°C for 6 h, then cooled down to room temperature, evaporated. Purification by
flash column chromatography on 200-300 mesh silica gel afforded 1,1-
diarylethylenes.

General Procedure 2: The Synthesis of 1,1-diarylethylenes

O a, THF, 0 C
Ar1)J\ + ARMOBT Tp bTSAH,0, Ar “Ar
toluene 45°C

In a 50 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with aryl ketone (2.0 mmol) in THF (8 mL) was added dropwise a solution of
ArMgBr in THF (2.0 mmol, 2.0 mL, 1.0 M) at 0°C. The reaction mixture was stirred at
this temperature for another 0.5 h, warmed up to room temperature for 4.0 h. After
guenching with aqueous saturated NH4Cl (1 mL), the reaction mixture was extracted
with ethyl acetate, the combined organic phases were dried over Na,SQg, filtered
and concentrated in vacuo. The crude tertiary alcohol product was dissolved in
toluene (5 mL) followed by addition of PTSA®H,0 (0.5 mmol, 95 mg). The mixture
was heated to 45°C for 6 h, then cooled down to room temperature, evaporated.
Purification by flash column chromatography on 200-300 mesh silica gel afforded

1,1-diarylethylenes.
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General Procedure 3: The Synthesis of N, N-dimethyl-4,4-diarylbutanamides

J\ NaHMDS ArN ~
> N
Ar~ "Ar DMA (0.5 M), 25°C |

Ar

In a 25 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with 1,1-diarylethylenes (1.0 mmol, 1.0 eq) in DMA (2.0 mL) at room
temperature, followed by the addition of NaHMDS (1.5 mmol, 1.5 eq, 2.0 M) in THF.
The reaction was allowed to stir further stirred for 3.0 h and quenched by the
addition of saturated aqueous NHaCl (1.5 mL). The crude residue was diluted with
EtOAc (50 mL) and washed with water (5 x 5 mL) and brine (5 mL), dried over Na;SOa.
The crude residue was purified through flash column chromatography on 200-300
mesh afforded N, N-dimethyl-4,4-diarylbutanamides.
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Characterization Data for substrates and products

ethene-1,1-diyldibenzene (1a)'%*

Physical state: white solid; Mp. 41-43 °C; TLC: Rf = 0.58 (petroleum ether/EtOAc =
50 : 1); IR (film): vmax = 3409, 3058, 3030, 2925, 1722, 1657, 1598, 1577, 1492, 1447,
1318, 1277, 1152, 1072, 1028, 941, 919, 762, 698, 638 cm™. 'H NMR (400 MHz,
CDCl3): § = 7.41 (s, 10 H), 5.54 (d, J = 2.8 Hz, 2H) ppm; 13C NMR (100 MHz, CDCls): 6 =
150.0, 141.4,128.2,128.1, 127.7, 114.3 ppm.

4,4'-(ethene-1,1-diyl)bis(methylbenzene) (1b)1%4

Physical state: white solid; Mp. 51-53 °C; TLC: Rf = 0.52 (petroleum ether/EtOAc =
20 : 1); IR (film): vmax = 3408, 3027, 2951, 2922, 2868, 1725, 1655, 1608, 1511, 1450,
1407, 1313, 1293, 1278, 1177, 1071, 1020, 927, 822, 750, 579 cm~; *H NMR (400
MHz, CDCls): & = 7.24-7.22 (m, 4H), 7.13=7.11 (m, 4H), 5.37 (s, 2H), 2.35 (s, 6H) ppm;
13C NMR (100 MHz, CDCl5): 6 = 149.7, 138.8, 137.4, 128.8, 128.1, 112.9, 21.1 ppm.

3,3'-(ethene-1,1-diyl)bis(methylbenzene) (1c)?

Physical state: colorless oil; TLC: Rf= 0.52 (petroleum ether/EtOAc = 20 : 1); IR (film):
vmax = 3430, 3018, 2923, 2867, 1648, 1510, 1455, 1409, 1397, 1265, 1139, 809, 733,
554 cm™%; 'H NMR (400 MHz, CDCl): 6 = 7.20-7.10 (m, 8H), 5.41 (s, 2H), 2.32 (s, 6H)
ppm; 13C NMR (100 MHz, CDCl3): & = 150.2, 141.6, 137.6, 128.9, 128.4, 128.0, 125.4,
114.0, 21.4 ppm.
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5,5'-(ethene-1,1-diyl)bis(1,3-di-tert-butylbenzene) (1d)

Physical state: white solid; Mp. 78-80 °C; TLC: Rf = 0.52 (petroleum ether/EtOAc =
20 : 1); IR (film): vmax = 3433, 2923, 2857, 1635, 1459, 1101, 1025, 700, 608 cm™; *H
NMR (400 MHz, CDCls): & = 7.38-7.37 (m, 2H), 7.22-7.21 (m, 4H), 5.48 (s, 2H), 1.31
(s, 36H) ppm; 13C NMR (100 MHz, CDCl3): & = 151.3, 150.1, 140.3, 122.7, 121.5, 112.9,
34.8, 31.5 ppm. HRMS (ESI): calcd. for C3oHas*™ [M+K]*: 443.3075, found: 443.3078.

MeO I I OMe

4,4'-(ethene-1,1-diyl)bis(methoxybenzene) (1e)3

Physical state: white solid; Mp. 135-137 °C; TLC: Ry = 0.31 (petroleum ether/EtOAc =
10 : 1); IR (film): vmax = 3422, 3053, 2954, 2926, 2854, 1647, 1606, 1574, 1510, 1463,
1377, 1293, 1264, 1251, 1182, 1168, 1151 1116, 1027, 896, 840, 740, 705, 506 cm™%;
1H NMR (400 MHz, CDCl3): 6 = 7.30-7.26 (m, 4H), 6.88—6.85 (m, 4H), 5.30 (s, 2H),
3.83 (s, 6H) ppm; 13C NMR (100 MHz, CDCls): & = 159.2, 148.9, 134.3, 129.4, 113.4,
111.7,55.3 ppm.

MeO l [ OMe

MeO OMe

4,4'-(ethene-1,1-diyl)bis(1,2-dimethoxybenzene) (1f)

Physical state: white solid; Mp. 87-89 °C; TLC: Rs= 0.31 (petroleum ether/EtOAc =4 :
1); IR (film): vimax = 3538, 3470, 3058, 3000, 2956, 2934, 2908, 2835,1724, 1642, 1600,
1579, 1513, 1463, 1415, 1337, 1310, 1253, 1220, 1173, 1140, 1125, 1026, 936, 891,
862, 813, 767, 734, 701, 683, 614, 579 cm™*; TH NMR (400 MHz, CDCl5): 6 = 6.94—
6.83 (m, 6H), 5.34 (s, 2H), 3.90 (s, 6H), 3.84 (s, 6H) ppm; 3C NMR (100 MHz, CDCl3): &

=149.2, 148.6, 148.3, 134.2, 120.8, 111.9, 111.2, 110.5, 55.7, 55.7 ppm. HRMS (ESI):
calcd. for C1gH2004* [M+H]*: 301.1434, found: 301.1433.
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1-(methoxymethoxy)-3-(1-phenylvinyl)benzene (1g)

Physical state: colorless oil; TLC: Rf= 0.32 (petroleum ether/EtOAc = 20 : 1); IR (film):
Vmax = 3409, 3056, 2955, 2926, 2851, 1599, 1575, 1485, 1462, 1444, 1324, 1266, 1226,
1199, 1153, 1080, 1017, 992, 923, 901, 778, 739, 700, 590 cm™}; *H NMR (400 MHz,
CDCl3): 6 = 7.35-7.22 (m, 6H), 7.03—6.95 (m, 3H), 5.46 (dd, J = 1.2, 4.4 Hz, 2H), 5.16 (s,
2H), 3.47 (s, 3H) ppm; 3C NMR (100 MHz, CDCls): & = 157.1, 149.7, 143.0, 141.2,
129.1, 128.2, 128.1, 127.7, 122.0, 116.4, 115.3, 114.5, 94.5, 56.0 ppm. HRMS (ESI):
calcd. for Ci6H1602* [M+H]*: 241.1223, found: 241.1225.

XS

5,5'-(ethene-1,1-diyl)bis(benzo[d][1,3]dioxole) (1h)

Physical state: white solid; Mp. 106—-108 °C; TLC: Rf = 0.43 (petroleum ether/EtOAc =
4 : 1); IR (film): vmax = 3405, 3075, 2956, 2899, 2778, 1735, 1726, 1648, 1601, 1502,
1487, 1442, 1351, 1304, 1240, 1226, 1103, 1075, 1039, 937, 905, 867, 815, 784, 759,
738, 672, 560, 525 cm™; *H NMR (400 MHz, CDCl3): & = 6.82-6.75 (m, 6H), 5.95 (s,
4H), 5.27 (s, 2H) ppm; 3C NMR (100 MHz, CDCls): 6 = 149.2, 147.4, 147.2, 135.8,
122.0, 112.5, 108.7, 107.9, 101.0 ppm. HRMS (ESI): calcd. for CicH1204 * [M+H]™:
269.0808, found: 269.0811.

2-(1-phenylvinyl)naphthalene (1i)'*

Physical state: white solid; Mp. 56-58 °C; TLC: Rf = 0.51 (petroleum ether/EtOAc =
20 : 1); IR (film): vmax = 3404, 3056, 2955, 2925, 2853, 1735, 1655, 1627, 1598, 1492,
1465, 1446, 1287, 1236, 1118, 1026, 897, 860, 820, 778, 749, 713, 698, 474 cm™L; H
NMR (400 MHz, CDCls): & = 7.84-7.78 (m, 4H), 7.49-7.33 (m, 8H), 5.57 (d, J = 16.4
Hz, 2H) ppm; 3C NMR (100 MHz, CDCls): & = 150.0, 141.5, 138.9, 133.3, 133.0, 128.4,
128.2,128.1,127.8,127.7,127.6, 127.3, 126.4, 126.2, 126.0, 114.8 ppm.
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4,4'-(ethene-1,1-diyl)bis(chlorobenzene) (1j)*3

Physical state: white solid; Mp. 83—85 °C; TLC: Rf = 0.51 (petroleum ether/EtOAc =
20 : 1); IR (film): vmax = 3404, 3097, 3081, 2954, 2924, 1914, 1817, 1670, 1607, 1590,
1489, 1398, 1322, 1106, 1093, 1011, 907, 836, 725, 611, 513, 488, 440 cm™; 'H NMR
(400 MHz, CDCls): & = 7.31-7.29 (m, 4H), 7.24-7.22 (m, 4H), 5.44 (s, 2H) ppm; 13C
NMR (100 MHz, CDClz): 6 = 147.9, 139.4, 133.8, 129.4, 128.4, 115.1 ppm.

JORSE

4,4'-(ethene-1,1-diyl)bis(fluorobenzene) (1k)%*3

Physical state: white solid; Mp. 45-47 °C; TLC: Rf = 0.51 (petroleum ether/EtOAc =
20 : 1); IR (film): vmax = 3404, 3047, 2954, 2925, 1661, 1602, 1509, 1324, 1226, 1156,
1098, 901, 840, 775, 554, 533 cm™; 'H NMR (400 MHz, CDCl3): § = 7.30-7.26 (m,
4H), 7.04-6.99 (m, 4H), 5.38 (s, 2H) ppm; 3C NMR (100 MHz, CDCl5): § = 163.8, 161.3,
148.0,137.3(d,J=4.0 Hz, 1C), 129.8, 129.7, 115.2, 115.0, 114.1 ppm.

SASH

1-(1-phenylvinyl)-3-(trifluoromethyl)benzene (11)*

Physical state: colorless oil; TLC: Rf = 0.45 (petroleum ether/EtOAc = 20 : 1); IR (film):
vmax = 3399, 3059, 3029, 2956, 2926, 1615, 1494, 1442, 1338, 1319, 1305, 1266, 1168,
1127, 1073, 903, 807, 777, 721, 699, 656, 592 cm™; *TH NMR (400 MHz, CDCl3): 6 =
7.62-7.56 (m, 2H), 7.51-7.42 (m, 2H), 7.36-7.30 (m, 5H), 5.55 (s, 1H), 5.50 (s, 1H)
ppm; 13C NMR (100 MHz, CDCl3): 6 = 148.9, 142.3, 140.6, 131.6, 130.7 (g, J = 32, 64
Hz, 1C), 128.7, 128.4, 128.2, 125.5, 125.0 (q, / = 4.0, 8.0 Hz, 1C), 124.5(q,/=4.0,7.0
Hz, 1C), 122.8, 115.7 ppm.

0
\
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2-(1-phenylvinyl)furan (1m)c

Physical state: yellow solid; Mp. 37-39 °C; TLC: Ry = 0.43 (petroleum ether/EtOAc =
10 : 1); IR (film): vimax = 3408, 3058, 3028, 2955, 2925, 2854, 1774, 1727, 1686, 1647,
1598, 1493, 1462, 1448, 1377, 1265, 1125, 1072, 1020, 886, 759, 737, 699, 596 cm™;
1H NMR (400 MHz, CDCls): § = 7.45-7.42 (m, 3H), 7.38-7.34 (m, 3H), 6.38 (dd, J =
2.0,3.6 Hz, 1H), 6.19 (d, /= 3.2 Hz, 1H), 5.75 (d, J = 1.2 Hz, 1H), 5.22 (d, /= 1.2 Hz, 1H)
ppm; 3C NMR (100 MHz, CDCl3): 6 = 154.0, 142.4, 139.5, 139.2, 128.3, 128.2, 128.0,
112.0, 111.2, 109.1 ppm. HRMS (ESI): calcd. for C12H100* [M+H]*: 171.0804, found:
171.0809.

s
\

2-(1-phenylvinyl)thiophene (1n)*¢

Physical state: yellow solid; Mp. 49-51 °C; TLC: Ry = 0.41 (petroleum ether/EtOAc =
10 : 1); IR (film): vmax = 3397, 3063, 2955, 2925, 2869, 2853, 1728, 1688, 1638, 1604,
1492, 1459, 1377, 1263, 1123, 1097, 1072, 1024, 800, 774, 741, 698 cm™; 'H NMR
(400 MHz, CDCl3): & = 7.45-7.42 (m, 2H), 7.37-7.34 (m, 3H), 7.23-7.21 (m, 1H), 6.98—
6.95 (m, 1H), 6.91-6.89 (m, 1H), 5.58 (s, 1H), 5.24 (s, 1H) ppm; *C NMR (100 MHz,
CDCl3): 6=144.8,143.4,141.1,128.3,128.2,128.1, 127.3, 126.5, 125.0, 113.6 ppm.

O
N~

N,N-dimethyl-4,4-diphenylbutanamide (2a)

Physical state: white solid; Mp. 81-83 °C; TLC: Rs= 0.33 (petroleum ether/EtOAc =4 :
1); IR (film): vmax = 3431, 2955, 2923, 2853, 2102, 1637, 1492, 1449, 1399, 1309,
1095, 1027, 740, 701, 610 cm~; *H NMR (400 MHz, CDCl3): & = 7.30-7.24 (m, 8H),
7.19-7.15 (m, 2H), 3.97 (t, J = 8.0 Hz, 1H), 2.92 (s, 3H), 2.83 (s, 3H), 2.43-2.38 (m, 2H),
2.27-2.23 (m, 2H) ppm; 13C NMR (100 MHz, CDCl3): & = 172.6, 144.5, 128.4, 127.8,
126.2, 50.5, 37.1, 35.3, 31.5, 30.7 ppm. HRMS (ESI): calcd. for CisH21NO*™ [M+H]™*:
268.1696, found: 268.1689.
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N,N-dimethyl-4,4-di-p-tolylbutanamide (2b)

Physical state: white solid; Mp. 71-73 °C; TLC: Rr = 0.35 (petroleum ether/EtOAc =4 :
1); IR (film): vmax = 3411, 3018, 2923, 2869, 1647, 1510, 1452, 1397, 1265, 1139,
1047, 1021, 809, 734, 554 cm™%; 'H NMR (400 MHz, CDCl3): § = 7.14-7.12 (m, 4H),
7.08-7.06 (m, 4H), 3.87 (t, J = 7.6 Hz, 1H), 2.91 (s, 3H), 2.82 (s, 3H), 2.39-2.33 (m, 2H),
2.28 (s, 6H), 2.25-2.22 (m, 2H) ppm; 3C NMR (100 MHz, CDCl3): § = 172.7, 141.7,
135.5, 129.1, 127.6, 49.7, 37.1, 35.3, 31.6, 30.8, 20.9 ppm. HRMS (ESI): calcd. for
C20H2sNO* [M+H]*: 296.2009, found: 296.2001.

N,N-dimethyl-4,4-di-m-tolylbutanamide (2c)

Physical state: white solid; Mp. 40-42 °C; TLC: Rr= 0.35 (petroleum ether/EtOAc =4 :
1); IR (film): vmax = 3435, 3021, 2924, 2868, 1648, 1604, 1587, 1488, 1457, 1397,
1265, 1138, 1097, 1054, 783, 753, 723, 703 cm™; 'H NMR (400 MHz, CDCl3): 6 =
7.17-7.13 (m, 2H), 7.06-7.04 (m, 4H), 6.98-6.96 (m, 2H), 3.87 (t, J = 7.6 Hz, 1H), 2.91
(s, 3H), 2.82 (s, 3H), 2.40-2.35 (m, 2H), 2.29 (s, 6H), 2.25-2.21 (m, 2H) ppm; 3C NMR
(100 MHz, CDCls): 6 =172.7, 144.5, 137.9, 128.6, 128.2, 168.9, 124.7, 50.4, 37.0, 35.3,
31.5, 30.7, 21.4 ppm. HRMS (ESI): calcd. for CyoH2sNO* [M+H]*: 296.2009, found:
296.2001.

4,4-bis(3,5-di-tert-butylphenyl)-N,N-dimethylbutanamide (2d)
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Physical state: white solid; Mp. 83-85 °C; TLC: Rr= 0.37 (petroleum ether/EtOAc =4 :
1); IR (film): vmax = 3412, 3056, 2961, 2905, 2867, 1650, 1596, 1477, 1460, 1393,
1362, 1264, 1248, 1200, 1136, 1079, 896, 875, 726, 713 cm™%; 'H NMR (400 MHz,
CDCl3): 6 = 7.23-7.22 (m, 2H), 7.14-7.13 (m, 4H) 3.92 (t, / = 8.0 Hz, 1H), 2.91 (s, 3H),
2.79 (s, 3H), 2.41-2.36 (m, 2H), 2.27-2.23 (m, 2H), 1.29 (s, 36H) ppm; 3C NMR (100
MHz, CDCl3): 6 = 173.1, 150.3, 143.4, 122.2, 119.9, 51.9, 37.2, 35.3, 34.8, 32.2, 32.0,
31.5 ppm. HRMS (ESI): calcd. for C3sHs3sNO* [M+H]*: 492.4200, found: 492.4201.

MeQO
QP
N/

OMe

4,4-bis(4-methoxyphenyl)-N,N-dimethylbutanamide (2e)

Physical state: colorless oil; TLC: Ry = 0.34 (petroleum ether/EtOAc = 2 : 1); IR (film):
vmax = 3409, 2954, 2925, 2869, 2852, 1640, 1610, 1582, 1510, 1462, 1398, 1378, 1301,
1247, 1177, 1144, 1112, 1089, 1034, 828, 737, 701, 556 cm™%; 'H NMR (400 MHz,
CDCl3): 6 = 7.16-7.14 (m, 4H), 6.82-6.80 (m, 4H), 3.87 (t, J = 7.6 Hz, 1H), 3.77 (s, 6H),
2.92 (s, 3H), 2.84 (s, 3H), 2.36-2.30 (m, 2H), 2.25-2.21 (m, 2H) ppm; 3C NMR (100
MHz, CDCls): 6 = 172.7, 157.8, 137.0, 128.7, 113.8, 55.2, 48.8, 37.1, 35.3, 31.6, 31.1
ppm. HRMS (ESI): calcd. for C20H2sNOs* [M+H]*: 328.1907, found: 328.1912.

MeO
P!
MeO N
MeO l

OMe

4,4-bis(3,4-dimethoxyphenyl)-N,N-dimethylbutanamide (2f)

Physical state: colorless oil; TLC: Rf = 0.28 (petroleum ether/EtOAc = 1 : 1); IR (film):
vmax = 3463, 3055, 2998, 2934, 2835, 1722, 1640, 1606, 1590, 1513, 1463, 1415, 1399,
1331, 1258, 1236, 1185, 1141, 1027, 915, 856, 807, 763, 733, 701, 649 cm™%; 'H NMR
(400 MHz, CDCl3): 6 = 6.80 (s, 4H), 6.75 (s, 2H), 3.88 (t, J = 8.0 Hz, 1H), 3.85 (s, 6H),
3.84 (s, 6H), 2.93 (s, 3H), 2.86 (s, 3H), 2.38-2.32 (m, 2H), 2.27-2.23 (m, 2H) ppm; 13C
NMR (100 MHz, CDCl3): 6 = 172.7, 148.8, 147.3,137.3, 119.5, 111.0, 110.9, 55.8, 49.6,
37.1, 35.3, 31.5, 31.0 ppm. HRMS (ESI): calcd. for CyoH29NOs* [M+H]*: 388.2118,
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found: 388.2117.

OMOM
o)
N~

4-(3-(methoxymethoxy)phenyl)-N,N-dimethyl-4-phenylbutanamide (2g)

Physical state: colorless oil; TLC: R = 0.46 (petroleum ether/EtOAc = 2 : 1); IR (film):
vmax = 3439, 3055, 3026, 2953, 2929, 1644, 1608, 1597, 1584, 1488, 1450, 1399, 1265,
1247, 1150, 1079, 1015, 992, 923, 787, 734, 702 cm™%; 'H NMR (400 MHz, CDCl3): &
= 7.30-7.24 (m, 4H), 7.21-7.15 (m, 2H), 6.92—6.85 (m, 3H), 5.13 (s, 2H), 3.94 (t, J =
8.0 Hz, 1H), 3.46 (s, 3H), 2.92 (s, 3H), 2.83 (s, 3H), 2.41-2.36 (m, 2H), 2.27-2.23 (m,
2H) ppm; 13C NMR (100 MHz, CDCls): 6 = 172.6, 157.4, 146.2, 144.3, 129.4, 128.5,
127.8,126.2,121.4, 116.2, 113.7, 94.5, 56.0, 50.5, 37.1, 35.3, 31.5, 30.7 ppm. HRMS
(ESI): calcd. for C20H2sNOs* [M+H]*: 328.1907, found: 328.1909.

o o)

8¢ )

0o N
L

-0

4,4-bis(benzo[d][1,3]dioxol-5-yl)-N,N-dimethylbutanamide (2h)

Physical state: white solid; Mp. 116-118 °C; TLC: Ry = 0.31 (petroleum ether/EtOAc =
2 : 1); IR (film): vmax = 3409, 2953, 2925, 1641, 1502, 1486, 1439, 1398, 1242, 1185,
1141, 1125, 1097, 1038, 931, 864, 807, 735 cm™; TH NMR (400 MHz, CDCl3): 6 =
6.71 (s, 6H), 5.89 (s, 4H), 3.81 (t, J = 7.6 Hz, 1H), 2.92 (s, 3H), 2.85 (s, 3H), 2.30-2.21
(m, 4H) ppm; 13C NMR (100 MHz, CDCls): § = 172.5, 147.7, 145.9, 138.7, 120.6, 108.1,
100.8, 49.8, 37.1, 35.4, 31.4, 30.9 ppm. HRMS (ESI): calcd. for C2oH21NOs * [M+H]*:
356.1492, found: 356.1483.
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N,N-dimethyl-4-(naphthalen-2-yl)-4-phenylbutanamide (2i)

Physical state: colorless oil; TLC: R = 0.29 (petroleum ether/EtOAc = 4 : 1); IR (film):
vmax = 3432, 3054, 3025, 2932, 1722, 1645, 1599, 1504, 1493, 1452, 1397, 1350, 1265,
1140, 1080, 1059, 951, 895, 858, 819, 746, 702, 556, 478 cm™; 'H NMR (400 MHz,
CDCl3): & = 7.78-7.70 (m, 4H), 7.44-7.32 (m, 3H), 7.30-7.23 (m, 4H), 7.17-7.13 (m,
1H), 4.13 (t, J = 7.6 Hz, 1H), 2.88 (s, 3H), 2.74 (s, 3H), 2.56-2.45 (m, 2H), 2.28-2.24 (m,
2H) ppm; 13C NMR (100 MHz, CDCls): § = 172.4, 144.3, 141.8, 133.4, 132.1, 128.4,
128.0, 127.9, 127.6, 127.4, 126.6, 126.2, 125.9, 125.8, 125.3, 50.4, 35.9, 35.2, 31.3,
30.4 ppm. HRMS (ESI): calcd. for C22H23sNO* [M+H]*: 318.1852, found: 318.1855.

4,4-bis(4-chlorophenyl)-N,N-dimethylbutanamide (2j)

Physical state: white solid; Mp. 62—-64 °C; TLC: Rs = 0.32 (petroleum ether/EtOAc =4 :
1); IR (film): vmax = 3303, 2956, 2924, 2856, 1778, 1630, 1490, 1460, 1415, 1399,
1267, 1211, 1177, 1091, 1077, 1012, 845, 826, 812, 624, 602, 529 cm~; 'H NMR
(400 MHz, CDCl3): 6 = 7.25-7.23 (m, 4H), 7.16-7.14 (m, 4H), 3.96 (t, J = 7.6 Hz, 1H),
2.92 (s, 3H), 2.84 (s, 3H), 2.37-2.32 (m, 2H), 2.23-2.20 (m, 2H) ppm; 3C NMR (100
MHz, CDCls): 6 = 172.0, 142.5, 132.1, 129.1, 128.6, 49.0, 37.0, 35.3, 31.0, 30.4 ppm.
HRMS (ESI): calcd. for C1gH19Cl,NO* [M+Na]*: 358.0736, found: 358.0740.

4,4-bis(4-fluorophenyl)-N,N-dimethylbutanamide (2k)

Physical state: colorless oil; TLC: Ry = 0.32 (petroleum ether/EtOAc = 4 : 1); IR (film):
vmax = 3409, 3044, 2926, 1640, 1603, 1507, 1411, 1400, 1223, 1158, 1100, 1080, 1014,
833, 576, 551 cm™%; 'H NMR (400 MHz, CDCls): § = 7.20-7.16 (m, 4H), 6.99-6.94 (m,
4H), 3.97 (t,J = 7.6 Hz, 1H), 2.92 (s, 3H), 2.84 (s, 3H), 2.37-2.32 (m, 2H), 2.24-2.20 (m,
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2H) ppm; 13C NMR (100 MHz, CDCls): & = 172.3, 162.6, 160.1, 140.0 (d, J = 4.0 Hz, 2C),
129.2, 129.1, 115.4, 115.2, 48.9, 37.0, 35.3, 31.1, 30.9 ppm. HRMS (ESI): calcd. for
C1gH19F2NO* [M+H]*: 304.1507 found: 304.1499.

CF3
o)
N~

N,N-dimethyl-4-phenyl-4-(3-(trifluoromethyl)phenyl)butanamide (2I)

Physical state: colorless oil; TLC: Rf = 0.32 (petroleum ether/EtOAc = 4 : 1); IR (film):
vmax = 3410, 3060, 3027, 2927, 1646, 1493, 1449, 1399, 1328, 1265, 1163, 1123, 1098,
1075, 899, 803, 705 cm™; *H NMR (400 MHz, CDCl5): § = 7.51 (s, 1H), 7.45-7.36 (m,
3H), 7.32-7.28 (m, 2H), 7.26-7.19 (m, 3H), 4.06 (t, J = 8.0 Hz, 1H), 2.92 (s, 3H), 2.83 (s,
3H), 2.45-2.39 (m, 2H), 2.26-2.22 (m, 2H) ppm; 3C NMR (100 MHz, CDCls): 6 = 172.2,
145.6, 143.4, 131.2, 130.7 (g, J = 19.0, 63.0 Hz, 1C), 128.9, 128.7, 127.9, 126.6, 126.1,
125.5, 124.5 (q, J = 3.0, 7.0 Hz, 1C), 123.1 (q, J = 4.0, 8.0 Hz, 1C), 122.8, 50.2, 37.0,
35.3, 31.1, 30.6 ppm. HRMS (ESI): calcd. for CigH20FsNO* [M+H]*: 336.1570, found:
336.1572.

4-(furan-2-yl)-N,N-dimethyl-4-phenylbutanamide (2m)

Physical state: yellow oil; TLC: Ry = 0.46 (petroleum ether/EtOAc = 2 : 1); IR (film):
vmax = 3428, 3112, 3027, 2929, 1719, 1645, 1493, 1453, 1399, 1352, 1265, 1145, 1080,
1010, 922, 803, 734, 701, 599, 532 cm™}; TH NMR (400 MHz, CDCl3): 6 = 7.32-7.28
(m, 3H), 7.25-7.21 (m, 3H), 6.29 (q, J = 2.0, 3.2 Hz, 1H), 6.11 (d, J = 3.2 Hz, 1H), 4.02 (t,
J=7.6 Hz, 1H), 2.92 (s, 3H), 2.85 (s, 3H), 2.48-2.38 (m, 1H), 2.28-2.21 (m, 3H) ppm;
13C NMR (100 MHz, CDCl3): 6 = 172.4, 157.4, 142.3, 141.5, 128.5, 127.8, 126.7, 110.0,
105.6, 44.5, 37.1, 35.4, 31.1, 30.0 ppm. HRMS (ESI): calcd. for CieH1sNO2* [M+H]*:
258.1489, found: 258.1490.
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N,N-dimethyl-4-phenyl-4-(thiophen-2-yl)butanamide (2n)

Physical state: yellow solid; Mp. 76-78 °C; TLC: Rf= 0.41 (petroleum ether/EtOAc = 2 :
1); IR (film): vmax = 3452, 3062, 3026, 2927, 1644, 1493, 1452, 1398, 1265, 1142,
1078, 1060, 1032, 852, 826, 700, 536 cm™'; *H NMR (400 MHz, CDCl3): § = 7.32—
7.26 (m, 4H), 7.23-7.19 (m, 1H), 7.14-7.13 (m, 1H), 6.92—6.85 (m, 2H), 4.22 (t, J = 7.6
Hz, 1H), 2.92 (s, 3H), 2.83 (s, 3H), 2.52-2.33 (m, 2H), 2.32-2.20 (m, 2H) ppm; 13C
NMR (100 MHz, CDCl3): 6 = 172.3, 148.8, 144.0, 128.5, 127.6, 126.6, 126.5, 123.9,
123.6, 46.0, 37.0, 35.3, 32.4, 31.2 ppm. HRMS (ESI): calcd. for C16H1sNOS * [M+H]*:
274.1260, found: 274.1262.

General Procedure 4: The Synthesis of 4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)
butan-1-amine (3)

OMe OMe
BnO
PP 1
MeO N -~ L-selectride MeO OH
| THF, 68%
MeO I OMe MeO l OMe
OBn OBn
20 3c

In a 10 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with 4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)-N,N-dimethylbutanamide-
anhydrous (20) (180 mg, 0.3 mmol, 1.0 eq) in THF (1.0 mL) cooled to 0 °C, followed
by the addition of L-selectride (0.6 mmol, 2.0 eq, 1.0 M) in THF (0.6 mL). the mixture
further stirred for 12 h and quenched by the addition of saturated agqueous NHa4Cl
(1.0 mL), the crude residue was diluted with EtOAc (80 mL), and washed with water
(3 x 6 mL) and brine (6 mL), dried over Na;SO4. The crude residue was purified by
flash column chromatography (petroleum ether: EtOAc = 4 : 1) on silica gel to afford
the desired 3 (114 mg, 68% yield). Physical state: colorless oil; TLC: R = 0.31
(petroleum ether/EtOAc =1 :1); *H NMR (400 MHz, CDCl3): 6 = 7.48-7.47 (m, 4H),
7.34-7.27 (m, 6H), 6.44 (s, 4H), 4.98 (s, 4H), 3.78 (s, 13H), 3.66 (t, J = 6.4 Hz, 2H),
2.08-2.02 (m, 2H), 1.58-1.50 (m, 2H) ppm; 3C NMR (100 MHz, CDCl3): § = 153.3,
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140.5, 137.9, 135.5, 128.4, 128.0, 127.7, 105.1, 74.9, 62.8, 56.2, 51.5, 32.3, 31.3 ppm.
HRMS (ESI): calcd. for CasH3s07* [M+Na]*: 581.2510, found: 581.2512.

S16



Total Synthesis of (-)-Sacidumlignan B

Br
a, nBuLi, Mecocl,  M€© OMe
MeO© OMe p, pTsA-H,O, toluene, ~ BNO OBn
OBn 45°C, 48% for 2 steps OMe OMe
3a 3b

In a 250 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with arylbromide (3a) (16.1 g, 50.0 mmol, 1.0 eq) in THF (80 mL) was added
dropwise a solution of n-Buli in hexane (33.0 mL, 53.0 mmol, 1.06 eq, 1.6 M) at —
78°C. The reaction mixture was stirred at this temperature for another 0.5 h
followed by the addition of acetyl chloride (1.57 g, 20.0 mmol, 0.4 eq). The resulting
mixture was stirred at —78°C for additional 1.0 h, warmed up to room temperature
for 8 h. After quenching with aqueous saturated NH4Cl (3 mL), the reaction mixture
was extracted with ethyl acetate (200 mL), the combined organic phases were dried
over NaySOg, filtered and concentrated in vacuo. The crude tertiary alcohol product
was dissolved in toluene (5 mL) followed by addition of PTSAe H,0 (1.90 g, 10.0
mmol, 0.2 eq). The mixture was heated to 45°C for 5 h, then cooled down to room
temperature, evaporated. Purification by flash column chromatography (petroleum
ether : ethyl acetate = 10 : 1 - 4 : 1) on 200-300 mesh silica gel afforded 5,5'-
(ethene-1,1-diyl)bis(2-(benzyloxy)-1,3-dimethoxybenzene) (3b) (6.1 g, 48% yield).
Physical state: colorless oil; TLC: R = 0.43 (petroleum ether/EtOAc = 4 : 1); IR (film):
vmax = 3400, 3057, 2959, 2930, 2859, 1654, 1581, 1500, 1461, 1413, 1335, 1265, 1237,
1214, 1176, 1129, 1027, 912, 896, 846, 738, 700 cm~%; 'H NMR (400 MHz, CDCl3): &
=7.51-7.49 (m, 4H), 7.36-7.25 (m, 6H), 6.55 (s, 4H), 5.40 (s, 2H), 5.06 (s, 4H), 3.78 (s,
12H) ppm; 13C NMR (100 MHz, CDCl3): & = 153.1, 150.0, 137.8, 136.9, 136.8, 128.4,
128.1,127.7, 113.2, 105.7, 74.9, 56.1 ppm. HRMS (ESI): calcd. for C32H3,06* [M+Na]*:
535.2091, found: 535.2084.

OMe
BnO
(o]
MeO OMe
O O NaHMDS _ MeO N~
BnO |
OMe OMe

oBn DMA, 25C,71%
MeO g OMe

OBn
3b 20
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In a 50 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with 5,5'-(ethene-1,1-diyl)bis(2-(benzyloxy)-1,3-dimethoxybenzene) (3b)
(10.0 mmol, 5.12 g, 1.0 eq) in DMA (20.0 mL) at room temperature, followed by the
addition of NaHMDS (7.0 mL, 15.0 mmol, 1.5 eq, 2.0 M) in THF. The reaction was
allowed to stir for 3.0 h and quenched by the addition of aqueous saturated NH4Cl
(1.5 mL). The crude residue was diluted with EtOAc (150 mL) and washed with water
(5 x 15 mL) and brine (15 mL), dried over Na;SOa4. The crude residue was purified
through flash column chromatography (petroleum ether : ethyl acetate=4:1 > 1:
1) on 200-300 mesh afforded 4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)-N,N-
dimethylbutan- amide (20) (4.26 g, 71% yield). Physical state: yellow oil; TLC: R; =
0.36 (petroleum ether/EtOAc = 1 : 2); IR (film): vmax = 3403, 3055, 2927, 2854, 1638,
1590, 1460, 1421, 1265, 1129, 739, 704 cm™; TH NMR (400 MHz, CDCl3): § = 7.48—
7.47 (m, 4H), 7.34-7.27 (m, 6H), 6.45 (s, 4H), 4.99 (s, 4H), 3.85 (t, J = 7.6 Hz, 1H), 3.78
(s, 12H), 2.94 (s, 3H), 2.84 (s, 3H), 2.36-2.30 (m, 2H), 2.25-2.22 (m, 2H) ppm; 13C
NMR (100 MHz, CDCl3): 6 = 172.6, 153.3, 140.0, 137.9, 135.3, 128.4, 128.0, 127.7,
105.0, 74.9, 56.1, 50.1, 37.1, 35.4, 31.3, 31.1 ppm. HRMS (ESI): calcd. for C3gHa1NO7*
[M+Na]*: 622.2775, found: 622.2769.

OMe OMe
BnO
O o BnO o
MeO N~ d, KOH, EtOH, H,O,  MeO O OH
—————————
| then HCI, 70°C.73%
MeO ! OMe MeO O OMe
OBn OBn
20 3c

In a 50 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with 4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)-N,N-dimethylbutan-amide
(20) (4.8 g, 8.0 mmol, 1.0 eq) in ethanol/H,0 =4 : 1 (20 mL) was added KOH (2.25 g,
40.0 mmol, 5.0 eq) at room temperature, warmed up to 70C for 7 d. the combined
organic phases were concentrated in vacuo, followed by the addition of 1 N aqueous
HCI. The reaction mixture was extracted with ethyl acetate (80 mL), and washed with
water (3 x 5 mL) and brine (5 mL) dried over Na;SOa. Purification by flash column
chromatography (petroleum ether: ethyl acetate =4 : 1 - 2 : 1) on 200-300 mesh
silica gel afforded 4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)-butanoic acid (3c)
(3.34 g, 73% yield). Physical state: colorless oil; TLC: R = 0.36 (petroleum
ether/EtOAc = 1: 1); IR (film): vmax = 3402, 3056, 2957, 2929, 2871, 1589, 1501, 1460,

1420, 1376, 1326, 1265, 1241, 1186, 1129, 1027, 738, 700 cm™}; TH NMR (400 MHz,
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CDCls): 6 = 7.48-7.46 (m, 4H), 7.34-7.27 (m, 6H), 6.43 (s, 4H), 4.98 (s, 4H), 3.78 (s,
13H), 2.32 (s, 4H) ppm; 3C NMR (100 MHz, CDCls): 6 = 178.5, 153.5, 139.4, 137.9,
135.7, 128.4, 128.1, 127.7, 105.1, 74.9, 56.2, 50.7, 32.3, 30.7 ppm. HRMS (ESI): calcd.
for C34H3s0s" [M+H]*: 573.2483, found: 573.2492.

Ph

OMe OBn
[\
BnO o HN O MeO OMe
C Y (e,
MeO OH . '
> MeO NI/\O
PivCl, NEt;, ﬁ(
DMAP, DCM, 90% o O
MeO OMe BnO
OBn OMe
3c 3d

In a 50 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with 4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)-butanoic acid (3c) (1.72 g,
3.0 mmol, 1.0 eq) in dichloromethane (20 mL) was added triethyl amine (727 mg, 7.2
mmol, 2.4 eq) and pivaloyl chloride (370 mg, 3.6 mmol, 1.2 eq) at room temperature
and stirred for 3 h at the same temperature. To the above reaction mixture (R)-4-
Phenyl-2-oxazolidione (267 g, 1.74 mol) and DMAP (40 mg) were added and heated
to 35°C. The reaction mixture was maintained for 8 h at 35°C. After cooling to room
temperature water (1.0 mL) was added, the reaction mixture was extracted with
ethyl acetate (80 mL), and washed with water (3 x 5 mL) and brine (5 mL) dried over
NazS0s. Purification by flash column chromatography (petroleum ether : ethyl
acetate = 4 : 1 - 2 : 1) on 200-300 mesh silica gel afforded (R)-3-(4,4-bis(4-
(benzyloxy)-3,5-dimethoxyphenyl)butanoyl)-4-phenyloxazolidin-2-one (3d) (1.93 g,
90% vyield). Physical state: yellow oil; TLC: Rs = 0.36 (petroleum ether/EtOAc = 2 : 1);
[a]?®p = —49 (c 1.0, acetone); IR (film): vmax = 3365, 3057, 2959, 2930, 2872, 1779,
1721, 1589, 1501, 1458, 1420, 1383, 1327, 1265, 1242, 1218, 1129, 1076, 1041, 1027,
738, 701 cm™; 'H NMR (400 MHz, CDCl3): & = 7.48-7.46 (m, 4H), 7.39-7.27 (m,
11H), 6.43 (s, 2H), 6.42 (s, 2H), 5.32 (dd, J = 3.6, 8.8 Hz, 1H), 4.98 (s, 2H), 4.97 (s, 2H),
4.64 (t,J = 9.2 Hz, 1H), 4.24 (dd, J = 3.6, 8.8 Hz, 1H), 3.83 (t, J = 7.6 Hz, 1H), 3.78 (s,
6H), 3.76 (s, 6H), 3.08-3.00 (m, 1H), 2.90-2.82 (m, 1H), 2.30 (dd, J = 7.6, 15.2 Hz, 2H)
ppm; 3C NMR (100 MHz, CDCl3): 6 = 172.5, 153.6, 153.3, 153.2, 139.7, 139.5, 139.1,
137.9, 137.8, 135.3, 135.2, 129.2, 128.7, 128.4, 128.3, 128.1, 127.7, 127.7, 125.8,
104.9, 104.8, 74.9, 69.9, 57.5, 56.1, 50.8, 34.1, 30.3 ppm. HRMS (ESI): calcd. for
Ca3Ha3sNOg* [M+Na]*: 740.2830, found: 740.2849.
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OBn

MeO OMe
(T o,

I/\O a, LDA, PhSeBr, THF

MeO N
O ~ b. MCPBA.DCM

o ©O 9
BRO for 2 steps 60%

OMe
3d

In a 250 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with (R)-3-(4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)butanoyl)-4-phenyl-
oxazolidin-2-one (3d) (1.43 g, 2.0 mmol, 1.0 eq) in THF (5 mL) was added dropwise a
solution of LDA in THF (5 mL, 2.4 mmol, 1.2 eq) at —78°C. The reaction mixture was
stirred at this temperature for another 1.0 h followed by the addition of
phenylselenyl bromide (566 mg, 2.4 mmol, 1.2 eq). The resulting mixture was stirred
at =78°C for additional 0.5 h, warmed up to room temperature for 8 h. After
guenching with aqueous saturated NH4Cl, the reaction mixture was extracted with
ethyl acetate, the combined organic phases were dried over Na;SOs, filtered and
concentrated in vacuo. The crude product was dissolved in DCM (5 mL) followed by
addition of mCPBA (259 mg, 1.5 mmol, 0.75 equiv) at room temperature for 15 min.
the reaction mixture was extracted with DCM (80 mL), and washed with water (3 x 5
mL) and brine (5 mL) dried over Na;SOas. Purification by flash column
chromatography (petroleum ether : ethyl acetate =4 :1 = 2 : 1) on 200-300 mesh
silica gel afforded (R,E)-3-(4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)but-2-enoyl)-4-
phenyloxazolidin-2-one (3e) (855 mg, 60% yield). Physical state: yellow oil; TLC: Ry =
0.35 (petroleum ether/EtOAc = 2: 1); [a]*p = =36 (c 1.0, acetone); IR (film): Vmax =
3370, 3058, 3032, 2956, 2926, 2870, 2854, 1779, 1688, 1631, 1589, 1501, 1459, 1419,
1378, 1327, 1264, 1240, 1195, 1127, 1015, 984, 913, 895, 837, 738, 698 cm™; H
NMR (400 MHz, CDCl3): 6 = 7.48-7.46 (m, 4H), 7.41-7.28 (m, 13H), 6.37 (s, 2H),
6.36 (s, 2H), 5.48 (dd, J = 4.0, 8.8 Hz, 1H), 4.99 (s, 2H), 4.98 (s, 2H), 4.77 (d, J = 8.4 Hz,
1H), 4.71 (t, J = 8.8 Hz, 1H), 4.31 (dd, J = 4.0, 9.2 Hz, 1H), 3.75 (s, 12H) ppm; 3C NMR
(100 MHz, CDCls): 6 = 164.6, 153.6, 153.5, 153.5, 150.7, 138.8, 137.7, 136.9, 136.8,
135.8,135.7,129.1,128.8,128.4,128.1,127.7, 126.1, 121.6, 105.6, 105.5, 74.9, 70.0,
57.8, 56.1, 54.0 ppm. HRMS (ESI): calcd. for CazH41NOo* [M+H]*: 716.2854, found:
716.2863.
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MeO OMe
() e,
h, CuBre SMe,, MeO

N
MeMgBr, 0°C, 75% O W(
(o) O

BnO

OMe

3f

In a 25 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with CuBreSMe; (206 mg, 1.0 mmol, 2.0 eq) in THF : SMe; (3 : 1) (4.0 mL) at
—45°C for additional 10 min, warmed up to 0°C for 0.5 h, followed by the addition
of (R E)-3-(4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)but-2-enoyl)-4-phenylo-xazo-
lidin-2-one (3e) (365 mg, 0.5 mmol) in THF (2 mL) at —=45°C. The reaction was allowed
to stir for 20 min, warmed up to room temperature for 8 h, and quenched by the
addition of aqueous saturated NH4Cl (1.5 mL). The crude residue was diluted with
EtOAc (50 mL) and washed with water (3 x 5 mL) and brine (5 mL), dried over Na;SOa.
The crude residue was purified through flash column chromatography (petroleum
ether : ethyl acetate =4 : 1 - 2 : 1) on 200-300 mesh afforded (R)-3-((R)-4,4-bis(4-
(benzyloxy)-3,5-dimethoxyphenyl)-3-methylbutan-oyl)-4-phenyloxazolidin-2-one (3f)
(278 mg, 75% yield). Physical state: yellow oil; TLC: R = 0.36 (petroleum ether/EtOAc
=2:1); [a]®*b = -31 (c 1.0, acetone); IR (film): vmax = 3396, 3056, 2959, 2928, 2872,
2855, 1781, 1701, 1590, 1500, 1459, 1421, 1383, 1325, 1265, 1243, 1189, 1130, 1076,
738, 700 cm™; 'H NMR (400 MHz, CDCl3): 6 = 7.48-7.45 (m, 4H), 7.34-7.25 (m, 9H),
7.21-7.20 (m, 2H), 6.53 (s, 2H), 6.51 (s, 2H), 5.08 (dd, J = 3.2, 8.8 Hz, 1H), 4.97-4.95
(m, 4H), 4.53 (t, J = 8.8 Hz, 1H), 4.14 (dd, J = 3.2, 8.8 Hz, 1H), 3.83 (s, 6H), 3.80 (s, 6H),
3.45 (d, J = 11.2 Hz, 1H), 3.25 (dd, J = 6.0, 16.4 Hz, 1H), 3.00-2.93 (m, 1H), 2.67 (dd, J
= 6.4, 16.4 Hz, 1H), 0.86 (d, J = 6.4, Hz, 3H) ppm; 3C NMR (100 MHz, CDCls): 6 =
172.3, 153.6, 153.4, 153.0, 139.4, 139.3, 139.0, 137.9, 135.4, 135.3, 129.0, 128.5,
128.3, 128.3, 128.1, 128.0, 127.7, 127.6, 125.8, 105.4, 104.9, 75.0, 74.9, 69.7, 59.7,
57.6, 56.1, 56.0, 40.3, 34.6, 19.9 ppm. HRMS (ESI): calcd. for CazHssNOo* [M+Na]*:
754.2987, found: 754.2995.
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OBn OBn

MeO OMe MeO OMe
O Ph,, O Ph,,
[\ _NaHMDS, CHyl, S
MeO N\( THF, -45°C, 66%  MeO N\(
O o] 0 0O o)

BnO BnO
OMe OMe

3f 39

In a 25 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with (R)-3-((R)-4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)-3-methyl-butan-
yl)-4-phenyloxazolidin-2-one (3f) (365 mg, 0.5 mmol, 1.0 eq) in THF (2.0 mL) at -45°C,
followed by the addition of NaHMDS (0.37 mL, 0.75 mmol, 1.5 eq, 2.0 M) in THF. The
reaction mixture was stirred at this temperature for another 1.0 h followed by the
addition of methyl iodide (106 mg, 0.75 mmol, 1.5 eq). The reaction was allowed to
stir for 20 min, warmed up to room temperature for 8 h and quenched by the
addition of aqueous saturated NH4Cl (1.0 mL). The crude residue was diluted with
EtOAc (50 mL) and washed with water (3 x 5 mL) and brine (5 mL), dried over Na;SOa.
The crude residue was purified through flash column chromatography (petroleum
ether : ethyl acetate =4 : 1 - 2 : 1) on 200-300 mesh afforded (4R)-3-((35)-4,4-bis(4-
(benzyloxy)-3,5-dimethoxyphenyl)-2,3-dimethylbutanoyl)-4-phenyloxazolidin-2-one
(3g) (dr = 94 : 6) (245 mg, 66% yield). Physical state: yellow oil; TLC: Rf = 0.36
(petroleum ether/EtOAc = 2 : 1); [a]*b = =28 (c 1.0, acetone); IR (film): vmax = 3400,
3056, 2957, 2925, 2854, 1777, 1701, 1590, 1494, 1460, 1421, 1378, 1324, 1264, 1198,
1131, 1076, 1027, 740, 703 cm~%; 'H NMR (400 MHz, CDCl3): & = 7.49-7.47 (m, 4H),
7.34-7.25 (m, 9H), 7.14-7.12 (m, 2H), 6.56 (s, 4H), 5.01-4.91 (m, 4H), 4.79 (dd, J =
2.8, 8.8 Hz, 1H), 4.47 (t, J = 8.8 Hz, 1H), 4.04 (dd, J = 2.4, 8.8 Hz, 1H), 3.88 (s, 6H), 3.83
(s, 7H), 3.41 (d, J = 10.8 Hz, 1H), 3.04—2.94 (m, 1H), 1.01 (d, J = 6.8 Hz, 3H), 0.89 (d, J
= 6.4, Hz, 3H) ppm; 13C NMR (100 MHz, CDCl3): § = 176.4, 153.4, 153.1, 152.5, 140.0,
139.6, 138.3, 137.9, 137.8, 135.4, 135.0, 128.9, 128.3, 128.3, 128.2, 128.1, 128.0,
127.7, 127.6,125.5, 106.5, 105.0, 75.0, 74.9, 69.7, 60.8, 57.6, 56.2, 55.8, 40.8, 37.9,
16.4, 15.5 ppm. HRMS (ESI): calcd. for CasHazNOo* [M+Na]*: 768.3143, found:
768.3149.
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In @ 25 mL round-bottom flask equipped with stir bar under H2 (1 atm )
atmosphere was charged with (4R)-3-((35)-4,4-bis(4-(benzyloxy)-3,5-
dimethoxyphenyl)-2,3-dimethyl- butanoyl)-4-phenyloxazolidin-2-one (3g) (150 mg,
0.2 mmol, 1.0 eq) in THF : water (4:1, 1.9 mL) (2 mL) was added d added 30%
aqueous Hy0; (0.3 mL), followed by the addition of 0.5 M aqueous LiOH (3.0 mL) at
0°C. After 30 min, the mixture was stirred at room temperature for 10 h. After
dilution with water, the aqueous layer was acidified by the addition of 1 N aqueous
HCl and extracted with EtOAc. The reaction mixture was extracted with ethyl acetate,
the combined organic phases were dried over Na;SO., filtered and concentrated in
vacuo. The crude product was dissolved in THF (2 mL) followed by addition of LAH
(259 mg, 1.5 mmol, 0.75 equiv) at 0°C for 15 min. the reaction mixture was
extracted with EtOAc (30 mL), and washed with water (3 x 3 mL) and brine (3 mL)
dried over Na;SOs. Purification by flash column chromatography (petroleum ether :
ethyl acetate =2 : 1 - 1 : 1) on 200-300 mesh silica gel afforded (3S5)-4,4-bis(4-
(benzyloxy)-3,5-dimethoxyphenyl)-2,3-dimethylbutan-1-ol (3h) (87 mg, 74% yield).
Physical state: colorless oil; TLC: Rf = 0.32 (petroleum ether/EtOAc = 1 : 1); [a]?®p = —
26 (c 1.0, acetone); IR (film): vmax = 3437, 3061, 3031, 2957, 2925, 2871, 1590, 1501,
1458, 1420, 1377, 1324, 1377, 1324, 1264, 1242, 1219, 1187, 1128, 1029, 1015, 987,
912, 847, 737, 698, 601, 529 cm™; 'H NMR (400 MHz, CDCl3): & = 7.48-7.45 (m, 4H),
7.34-7.27 (m, 6H), 6.55 (s, 2H), 6.51 (s, 2H), 4.97 (s, 2H), 4.96 (s, 2H), 3.81 (s, 12H),
3.50-3.47 (m, 3H), 2.60-2.56 (m, 1H), 1.76-1.68 (m, 1H), 0.77 (d, J = 6.8 Hz, 3H), 0.68
(d, J = 6.8, Hz, 3H) ppm; 13C NMR (100 MHz, CDCl3): & = 153.4, 153.3, 128.4, 128.3,
128.0, 127.7, 105.1, 74.9, 66.8, 57.1, 56.2, 36.1, 36.0, 11.8, 9.8 ppm. HRMS (ESI):
calcd. for C36H4207* [M+H]*: 587.3003, found: 587.3015.
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In a 25 mL round-bottom flask equipped with stir bar under Ar atmosphere was
charged with (35)-4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)-2,3-dimethylbu-tan-1-
ol (3h) (59 mg, 0.1 mmol, 1.0 eq) in DCM (2.0 mL) at 0°C, followed by the addition of
DMP (64 mg, 0.15 mmol, 1.5 eq). The reaction mixture was stirred at this
temperature for another 2.0 h. The crude residue was diluted with DCM (30 mL) and
washed with water (3 x 3 mL) and brine (3 mL), dried over Na;SOa. The crude residue
was purified through flash column chromatography (petroleum ether : ethyl acetate
=4 :1 - 2 : 1) on 200-300 mesh afforded (35)-4,4-bis(4-(benzyloxy)-3,5-
dimethoxyphenyl)-2,3-dimethylbutanal (3i) (53 mg, 91% vyield). Physical state:
colorless oil; TLC: Ry = 0.55 (petroleum ether/EtOAc = 1 : 1); [a]®*p = —-26 (c 1.0,
acetone); IR (film): vmax = 3409, 3062, 3030, 2958, 2930, 2872, 2838, 1721, 1589,
1501, 1456, 1420, 1376, 1326, 1242, 1220, 1187, 1130, 1012, 914, 847, 735, 697 cm~
114 NMR (400 MHz, CDCl3): & = 9.65 (s, 1H), 7.71-7.45 (m, 4H), 7.35-7.27 (m, 6H),
6.54 (s, 2H), 6.53 (s, 2H), 4.97 (s, 4H), 3.83 (s, 6H), 3.82 (s, 6H), 3.51 (d, / = 11.6 Hz,
1H), 2.97-2.92 (m, 1H), 2.38-2.32 (m, 1H), 1.07 (d, J = 7.2, Hz, 3H), 0.71 (d, J = 6.4, Hz,
3H) ppm; ¥C NMR (100 MHz, CDCl3): § = 205.3, 153.7, 153.5, 139.0, 138.9, 137.8,
137.7, 135.8, 135.6, 128.4, 128.3, 128.0, 127.7, 105.0, 104.8, 74.9, 56.7, 56.2, 56.2,
47.9, 35.8, 13.7, 6.7 ppm. HRMS (ESI): calcd. for C3sHa007* [M+H]*: 585.2847, found:
585.2836.

OBn OMe
MeO OMe HO:“:

O 10% Pd/C, O‘

H,, EtOH, rt MeO :

MeO H™PTSA, toluene, -

O o rt, 83%, for 2 steps
BnO MeO OMe

OMe OH

3i 3j

In a 10 mL round-bottom flask equipped with stir bar under Ar atmosphere was
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charged with (4R)-3-((35)-4,4-bis(4-(benzyloxy)-3,5-dimethoxyphenyl)-2,3-dim-ethyl-
butanoyl)-4-phenyloxazolidin-2-one (3g) (29 mg, 0.05 mmol, 1.0 eq) in EtOH (1.0 mL)
followed by the addition of Pd/C (10.0 mg) at room temperature for 5 h. The
reaction mixture was filtered and concentrated in vacuo. he crude tertiary alcohol
product was dissolved in toluene (5 mL) followed by addition of PTSAe H,O (5.0 mg,
0.025 mmol, 0.5 eq) at room temperature for 2 h. Purification by flash column
chromatography (petroleum ether : ethyl acetate =6 : 1 - 4 : 1) on 200-300 mesh
silica gel afforded (-)-Sacidumlignan B (3j) (16 mg, 83% yield). Physical state:
colorless solid; Mp. 128-130 °C; TLC: Rf= 0.31 (petroleum ether/EtOAc = 2 : 1); [a]*°p
= =29 (c 0.6, acetone); IR (film): vmax = 3436, 3049, 2959, 2934, 2840, 1612, 1516,
1496, 1460, 1424, 1360, 1320, 1304, 1267, 1242, 1214, 1114, 1098, 1065, 1036, 932,
912, 888, 852, 767, 735, 701, 666, 582 cm™!; 'TH NMR (400 MHz, CDCl3): § = 6.45 (s,
1H), 6.35 (s, 1H), 6.30 (s, 2H), 5.43 (s, 1H), 5.34 (s, 1H), 3.88 (s, 3H), 3.79 (s, 3H), 3.78
(s, 6H), 3.61 (d, J = 3.2 Hz, 1H), 2.40-2.34 (m, 1H), 1.82 (s, 3H), 1.07 (d, J = 6.8, Hz, 3H)
ppm; 3C NMR (100 MHz, CDCls): 6 = 146.7, 145.9, 142.4, 139.1, 137.0, 136.6, 132.9,
126.7, 120.8, 114.9, 108.0, 104.3, 61.2, 56.1, 51.7, 41.9, 22.5, 18.7 ppm. *H NMR
(400 MHz, acetone-ds): & = 7.28 (s, 1H), 6.93 (s, 1H), 6.49 (s, 1H), 6.46 (d, J = 1.2 Hz,
1H), 6.42 (s, 1H), 3.81 (s, 3H), 3.74 (s, 3H), 3.70 (s, 6H), 3.66 (d, J = 2.8 Hz, 1H), 2.40
(dg, J=2.8, 6.8,9.6 Hz, 1H), 1.82 (d, J = 0.8, Hz, 3H), 1.05 (d, J = 6.8, Hz, 3H) ppm; 13C
NMR (100 MHz, acetone-ds): 6 = 148.5, 148.0, 144.2, 139.3, 139.0, 137.3, 135.3,
127.4, 121.6, 116.3, 109.6, 106.2, 61.1, 56.7, 52.2, 42.7, 22.9, 19.1 ppm. HRMS (ESI):
calcd. for C22H2606" [M+H]*: 387.1802, found: 387.1801.
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