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General. All reactions that required anhydrous conditions were carried by standard
procedures under nitrogen atmosphere. Commercially available reagents were used as
received. The solvents were dried by distillation over the appropriate drying reagents.
Infrared spectra were recorded on a TENSOR 27 FT-IR spectrophotometer and
reported in wave numbers (cm™). 'H and C NMR spectra were recorded on Varian
(400 MHz) spectrometer. Chemical shifts (8) are reported in ppm relative to TMS (6
0.00) for the '"H NMR and to chloroform (8 77.0), dimethylsulfoxide (8 39.5) and
methanol (8 49.0) for the *C NMR measurements. High resolution mass spectra were
obtained on a UltiMate 3000 spectrometer. Reactions were followed with TLC
(0.254mm silica gel 60-F plates). Visualization was accomplished with UV light.
Flash chromatography separations were performed on 200-300 mesh silica gel.

Compounds 1a-z, 1aa'"* and 2" were synthesized according to literature known

procedures.
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(28,35)-2-(2-Hydroxynaphthalen-1-yl)-3-phenyl-2,3-dihydrobenzofuran-5-ol (3a)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1a (49.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3a as a white solid (68 mg, 96% yield). mp 132.0-133.0 °C;
[a]h -103.2 (¢ 0.5, CHCl3, 98% ee); IR (KBr): 3407, 2925, 1760, 1476, 1259, 1050,
750 cm™; 'TH NMR (400 MHz, CD;0D) & 7.85 — 7.79 (m, 1H), 7.76 — 7.71 (m, 1H),
7.68 (d, J=8.9 Hz, 1H), 7.28 — 7.15 (m, 5H), 7.10 — 7.01 (m, 3H), 6.76 (d, J = 8.5 Hz,
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1H), 6.74 — 6.69 (m, 1H), 6.54 (d, J = 10.6 Hz, 1H), 6.46 (d, J = 2.0 Hz, 1H), 5.07 (d,

J=10.6 Hz, 1H); °C NMR (100 MHz, CD;0D) & 155.2, 154.4, 152.9, 143.1, 134.2,

132.9, 131.5, 130.6, 129.9, 129.5, 129.5, 128.0, 127.3, 124.6, 123.7, 118.7, 116.7,

116.1, 113.1, 110.8, 88.4, 56.5; HRMS (ESI) caled for CosHi303Na m/z [M + Na]':

377.1148; found: 377.1150; HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 30/70,

flow rate 0.8 mL/min, A = 230 nm): t; (minor) = 8.4 min, t; (major) = 11.7 min.
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No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 8.332 17.604 81.462 49.74 58.29 n.a.
2 11.565 17.790 58.301 50.26 41.71 na.
Total: 35.394 139.763 100.00 100.00
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Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 8432 0.881 4.700 1.10 1.99 n.a.
2 11715 79503 232 056 98 90 98 01 na
Total: 80.384 236.756 100.00 100.00
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(28,3R)-3-(2-Chlorophenyl)-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzofura

n-5-ol (3b)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1b (56.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3b as a white solid (62 mg, 80% yield). mp 137.0-138.0 °C;
[a]r -186.6 (¢ 1.0, CHCls, 90% ee); IR (KBr): 3393, 2926, 2229, 1468, 1190, 813,
744 cm™; "H NMR (400 MHz, CD;OD) & 7.89 (d, J= 8.0 Hz, 1H), 7.75 (d, J= 7.7 Hz,
1H), 7.69 (d, J = 8.9 Hz, 1H), 7.43 — 7.20 (m, 6H), 7.03 (d, /= 8.9 Hz, 1H), 6.76 (dd,
J=17.5,8.1 Hz, 2H), 6.44 (d, J = 18.4 Hz, 2H), 5.74 (s, 1H); °C NMR (100 MHz,
CD;0D) 6 155.2, 154.7, 153.2, 140.1, 136.5, 134.3, 134.2, 132.1, 131.8, 131.6, 130.6,
130.0, 129.7, 128.8, 127.3, 124.3, 123.7, 118.6, 116.5, 112.7, 111.1, 87.9, 51.8;
HRMS (ESI) calcd for Cy4H7ClO3Na m/z [M + Na]+: 411.0758; found: 411.0769;
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230

nm): t; (minor) = 6.2 min, t, (major) = 7.4 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 6.182 32.804 179.834 50.27 54.72 n.a.
2 7.382 32457 148.801 49.73 45.28 n.a.
Total: 65.261 328.635 100.00 100.00
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Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 6.199 1.738 9.753 4.99 6.24 n.a.
2 7.399 33.079 146.453 95.01 93.76 n.a.
Total: 34.816 156.206 100.00 100.00
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(28,3R)-3-(2-Bromophenyl)-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzofura
n-5-ol (3¢)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1¢ (65.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3¢ as a white solid (83 mg, 96% yield). mp 86.0-87.0 °C; [a]h
-157.8 (¢ 1.0, CHCl;, 88% ee); IR (KBr): 3424, 2924, 1626, 1462, 1374, 1192, 853,
816 cm™; 1H NMR (400 MHz, CDCls): & 7.85 (s, 1H), 7.73 (dd, J=11.9, 8.5 Hz, 2H),
7.52 (d,J=6.3 Hz, 1H), 7.38 (s, 1H), 7.29 (s, 1H), 7.20 (d, J = 7.7 Hz, 1H), 7.16 (d, J
= 8.9 Hz, 1H), 7.14 — 7.08 (m, 1H), 7.04 — 6.97 (m, 1H), 6.93 (dd, J = 15.7, 8.6 Hz,
2H), 6.76 (dd, J = 8.6, 1.9 Hz, 1H), 6.52 (s, 1H), 6.39 (d, J = 10.6 Hz, 1H), 5.56 (d, J
= 10.6 Hz, 1H), 4.77 (s, 1H); °C NMR (100 MHz, CDCl3) & 153.9, 152.2, 151.3,
139.2, 132.9, 132.5, 132.0, 130.6, 129.4, 129.0, 128.9, 128.5, 128.1, 126.1, 123.0,
121.1, 1194, 1154, 1134, 112.2, 111.2, 99.9, 90.9, 54.5; HRMS (ESI) calcd for
Cp4H,7BrOsNa m/z [M + Na]': 455.0253; found: 455.0249. HPLC (Daicel Chiralpak
IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, 4 = 230 nm): t; (minor) = 6.4 min,

ty (major) = 7.7 min.

S6



vuv T
500
400
5
<
E
o 3004
e
g
2
& 2004
1004
04
_so—l T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 15.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 6.465 64.370 328.461 48.86 53.36 n.a.
2 7.799 67.366 287.098 51.14 46.64 n.a.
Total: 131.736 615.559 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 6.449 12.906 73.158 6.01 7.80 na
2 7.749 201.887 865.031 93.99 9220 na
Total: 214.793 938.189 100.00 100.00
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2-((25,35)-5-Hydroxy-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzofuran-3-yl

)benzonitrile (3d)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1d (54.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3d as a white solid (72 mg, 95% yield). mp 198.0-199.0 °C;
[a]n +77.4 (c 1.0, CHCls, 96% ee); IR (KBr): 3387, 2926, 1624, 1462, 1209, 814,
740 cm™; "H NMR (400 MHz, DMSO-D¢) & 9.82 (s, 1H), 8.98 (s, 1H), 7.90 — 7.67 (m,
5H), 7.57 (s, 1H), 7.46 (t, J = 7.4 Hz, 1H), 7.35 (t, J= 7.5 Hz, 1H), 7.27 (t,J = 7.2 Hz,
1H), 7.10 (d, J = 8.8 Hz, 1H), 6.80 (d, J = 8.5 Hz, 1H), 6.70 (d, /= 7.9 Hz, 1H), 6.57
(s, 1H), 6.36 (s, 1H), 5.47 (s, 1H);"*C NMR (100 MHz, DMSO-Dy) & 154.0, 152.5,
152.0, 145.2, 133.8, 132.6, 130.7, 130.0, 129.0, 128.6, 128.1, 126.5, 122.6, 122.6,
1179, 117.0, 115.6, 114.4, 111.5, 110.0, 85.4, 54.9; HRMS (ESI) calcd for
CysH7NO;3;Na m/z [M + Na]: 402.1101; found: 402.1099. HPLC (Daicel Chiralpak
IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, 4 = 230 nm): t; (minor) = 8.7 min,

t> (major) = 10.2 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 8.732 54.241 192.302 49.58 55.16 n.a.
2 10.232 55.162 156.294 5042 4484 n.a.
Total: 109.403 348.596 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 8.715 1.762 7.253 1.72 248 n.a.
2 10.199 100.568 284.728 98.28 97.52 n.a.
Total: 102.330 291.981 100.00 100.00
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(25,35)-3-(3-Bromophenyl)-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzofura
n-5-ol (3e)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1e (65.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3e as a white solid (79 mg, 91% yield). mp 102.0-103.0 °C;
[a]r -131.6 (c 0.5, CHCl3, 90% ee); IR (KBr): 3447, 2922, 1624, 1461, 1370, 1182,
579 cm™; "H NMR (400 MHz, CD;OD) & 7.86 — 7.79 (m, 1H), 7.77 (d, J = 7.5 Hz,
1H), 7.71 (d, J = 8.9 Hz, 1H), 7.41 — 7.32 (m, 1H), 7.31 — 7.21 (m, 3H), 7.16 (t, J =
7.8 Hz, 1H), 7.05 (dd, J = 8.2, 3.6 Hz, 2H), 6.82 — 6.66 (m, 2H), 6.48 (d, /= 10.6 Hz,
2H), 5.05 (d, J = 10.6 Hz, 1H); °C NMR (100 MHz, CD;0D) & 155.2, 154.6, 153.1,
1459, 134.2, 132.3, 132.0, 131.7, 131.3, 131.1, 130.7, 130.0, 128.5, 127.4, 124.5,
123.8, 123.5, 118.7, 116.5, 116.4, 113.0, 111.0, 88.1, 56.3; HRMS (ESI) calcd for
Cp4H,7BrOsNa m/z [M + Na]': 455.0253; found: 455.0241; HPLC (Daicel Chiralpak
IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, 4 =230 nm): t; (minor) = 10.1 min,

t> (major) = 11.7 min.
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No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % na.
1 10.699 58.251 224.150 50.89 53.73 n.a.
2 12.515 56.224 193.024 49.11 46.27 n.a.
Total: 114.475 417174 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 10.082 2.706 12.375 4.98 6.24 n.a.
2 11.749 51.622 185.975 95.02 93.76 n.a.
Total: 54.328 198.350 100.00 100.00

S1

1




OH

-
F
Coy

(25,35)-3-(4-Fluorophenyl)-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzofura
n-5-ol (3f)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1f (53.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3f as a white solid (71 mg, 95% yield). mp 160.0-161.0 °C;
[a]h -197.2 (¢ 1.0, CHCIl3, 91% ee); IR (KBr): 3447, 2922, 2365, 1628, 1458, 1190,
817, 530 cm™; "H NMR (400 MHz, CDCl3) § 7.80 — 7.70 (m, 3H), 7.20 (dd, J = 14.2,
8.3 Hz, 2H), 7.01 — 6.99 (m, 3H), 6.94 (d, J = 8.6 Hz, 2H), 6.90 (d, J = 9.5 Hz, 1H),
6.76 (dd, J = 8.5, 1.9 Hz, 1H), 6.52 (d, J = 1.6 Hz, 1H), 6.38 (d, J = 10.9 Hz, 1H),
4.82 (d, J = 10.9 Hz, 1H), 4.61 (d, J = 2.6 Hz, 1H); °C NMR (100 MHz, CDCl;) &
162.3 (d, J = 246.6 Hz), 153.9, 152.0, 151.3, 135.2 (d, J = 3.3 Hz), 132.5, 131.8,
130.6, 130.3 (d, /= 8.8 Hz), 128.9, 128.5, 126.3, 123.1, 121.7, 119.6, 115.9, 115.6 (d,
J=11.6 Hz), 113.8, 112.4, 111.2, 90.9, 55.9; HRMS (ESI) calcd for C,4H;7FO3Na
m/z [M + Na]: 395.1054; found: 395.1056; HPLC (Daicel Chiralpak IA,
i-PrOH/hexane = 30/70, flow rate 1.0 mL/min, A = 230 nm): t; (minor) = 6.0 min, t;

(major) = 8.0 min.
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No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 6.049 33.744 192.652 49.12 56.97 n.a.
2 8.099 34.959 145531 50.88 43.03 n.a.
Total: 68.703 338.183 100.00 100.00
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Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAL % % n.a.
1 6.032 1.315 8.253 441 6.50 n.a.
2 8.049 28.473 118.808 95.59 93.50 n.a.
Total: 29.788 127.060 100.00 100.00
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(25,35)-3-(4-Chlorophenyl)-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzofura
n-5-ol (3g)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1g (56.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3g as a white solid (70 mg, 90% yield). mp 161.0-162.0 °C;
[a]h -97.2 (¢ 1.0, CHCls, 91% ee); IR (KBr): 3392, 2956, 2923, 1624, 1487, 1271,
1190, 1085, 814, 739 cm™; "H NMR (400 MHz, CDCls) & 7.73 (t, J = 8.8 Hz, 3H),
7.24 —7.19 (m, 3H), 7.17 (d, J = 8.8 Hz, 1H), 7.10 — 7.02 (m, 3H), 6.94 (d, J = 8.4 Hz,
2H), 6.76 (dd, J = 8.4, 1.6 Hz, 1H), 6.50 (s, 1H), 6.39 (d, /= 10.8 Hz, 1H), 4.81 (d, J
= 10.8 Hz, 1H), 4.66 (s, 1H); >C NMR (100 MHz, CDCl3) § 153.8, 152.0, 151.3,
138.1, 133.5, 132.2, 131.7, 130.7, 130.1, 129.0, 128.9, 128.5, 126.4, 123.2, 121.7,
119.5, 115.6, 113.7, 112.3, 111.2, 90.7, 56.0; HRMS (ESI) calcd for C,4H;7CIOsNa
m/z [M + Na]: 411.0758; found: 411.0749; HPLC (Daicel Chiralpak IA,
i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, 4 = 230 nm): t; (minor) = 13.0 min, t,

(major) = 17.3 min,.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mALU*min mAL % % n.a.
1 13.265 47.586 170.119 49.55 57.50 n.a.
2 17.682 48.452 125.765 50.45 4250 n.a.
Total: 96.037 295.885 100.00 100.00
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Integration Results
Mo. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mALU*min mALl % % n.a.
1 12.965 1924 7.761 4.39 6.51 n.a.
2 17.282 41.903 111.387 95.61 93.49 n.a.
Total: 43.827 119.149 100.00 100.00
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(25,35)-3-(4-Bromophenyl)-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzofura
n-5-o0l (3h)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1h (65.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3h as a yellow solid (79 mg, 91% yield). mp 158.0-159.0 °C;
[a]h -126.8 (c 0.5, CHCl3, 92% ee); IR (KBr): 3134, 2924, 1626, 1462, 1371, 1269,
1192, 811, 750 cm™; "H NMR (400 MHz, CDCls) & 7.73 (t, J = 7.9 Hz, 3H), 7.37 (d,
J=28.3Hz, 2H), 7.22 (t,J= 7.5 Hz, 1H), 7.16 (d, J = 8.9 Hz, 1H), 7.08 (t, /= 7.3 Hz,
1H), 7.03 — 6.88 (m, 4H), 6.76 (dd, J = 8.5, 2.1 Hz, 1H), 6.49 (d, J= 1.6 Hz, 1H), 6.39
(d, J=10.8 Hz, 1H), 4.80 (d, J = 10.8 Hz, 1H), 4.76 (s, 1H); °C NMR (100 MHz,
CDCls) 6 153.8, 152.0, 151.3, 138.6, 132.1, 132.0, 131.7, 130.7, 130.4, 128.9, 128.5,
126.4,123.2,121.7, 121.6, 119.5, 115.6, 113.8, 112.3, 111.2, 90.6, 56.1; HRMS (ESI)
calcd for Co4H 7BrOsNa m/z [M + Na]™: 455.0253; found: 455.0257; HPLC (Daicel
Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230 nm): t; (minor)

= 6.1 min, t; (major) = 8.2 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 6.049 14.924 82.003 50.65 57.55 n.a.
2 8.165 14.542 60.491 49.35 4245 n.a.
Total: 29.466 142.493 100.00 100.00
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Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 6.065 2.729 16.408 3.96 5.79 n.a.
2 8.215 66.194 266.780 96.04 94.21 na.
Total: 68.923 283.188 100.00 100.00
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Methyl 4-((2S5,35)-5-hydroxy-2-(2-hydroxynaphthalen-1-yl)
-2,3-dihydrobenzofuran-3-yl)benzoate (3i)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1i (61.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3i as a white solid (67 mg, 81% yield). mp 120.0-121.0 °C;
[a]h -97.6 (¢ 0.5, CHCls, 90% ee); IR (KBr): 3421, 2956, 2924, 2365, 1699, 1681,
1462, 1283, 1191, 815, 748 cm™; 'H NMR (400 MHz, CDCl;) 6 7.90 (d, J = 8.3 Hz,
2H), 7.77 - 7.67 (m, 3H), 7.18 (m, 4H), 7.01 (t, J= 7.2 Hz, 1H), 6.94 (dd, J = 8.5, 3.5
Hz, 2H), 6.78 (dd, J = 8.5, 2.3 Hz, 1H), 6.50 (d, J= 1.7 Hz, 1H), 6.45 (d, /= 10.7 Hz,
1H), 5.00 (s, 1H), 4.90 (d, J = 10.7 Hz, 1H), 3.90 (s, 3H); ’C NMR (100 MHz,
CDCl): 6 166.9, 153.9, 152.1, 151.5, 145.1, 132.0, 131.7, 130.7, 130.1, 129.4, 128.9,
128.8, 128.6, 126.4, 123.2, 121.6, 119.5, 115.7, 113.8, 112.4, 111.2, 90.4, 56.6, 52.2;
HRMS (ESI) calcd for CysH0OsNa m/z [M + Na]+: 435.1203; found: 435.1191;
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230

nm): t; (minor) = 7.4 min, t, (major) = 9.3 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 7.449 10.955 53.137 50.37 56.10 n.a.
2 9.315 10.794 41.581 49.63 43.90 na.
Total: 21.748 94.717 100.00 100.00
2400 73 fengwang #146 [manipulated] yh-559-2-ia UV_VIS_2 WVL:240 nm
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Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 7432 16225 94224 4 86 7.50 na
2 9316 317.826 1161.846 95.14 92.50 na
Total: 334.051 1256.070 100.00 100.00
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4-((25,35)-5-Hydroxy-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzofuran-3-yl
)benzonitrile (3j))

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1j (54.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3j as a white solid (73 mg, 97% yield). mp 130.0-131.0 °C;
[a]h -95.2 (¢ 1.0, CHCls, 90% ee); IR (KBr): 3398, 2926, 2229, 1464, 1198, 813, 746,
558 cm™; '"H NMR (400 MHz, CDCl3) & 7.74 (t, J = 8.6 Hz, 2H), 7.57 (s, 1H), 7.52 (d,
J=28.1Hz, 2H), 7.23 (dt, J=17.0, 2.9 Hz, 3H), 7.16 (d, J = 8.9 Hz, 1H), 7.06 (m, 1H),
6.95 (d, J=8.7 Hz, 2H), 6.79 (dd, J = 8.6, 2.6 Hz, 1H), 6.52 — 6.46 (m, 1H), 6.39 (d, J
=10.8 Hz, 1H), 5.08 (s, 1H), 4.92 (d, J = 10.8 Hz, 1H); >C NMR (100 MHz, CDCl;)
0 153.8, 152.2, 151.5, 145.3, 132.6, 131.6, 131.1, 130.9, 129.6, 128.9, 128.7, 128.5,
126.5,123.3,121.3,119.4, 118.6, 116.0, 113.4, 112.2, 111.4, 90.0, 56.6; HRMS (ESI)
calcd for C,sH7NO3Na m/z [M + Na]": 402.1101; found: 402.1095; HPLC (Daicel
Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230 nm): t; (minor)

= 6.2 min, t; (major) = 8.7 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 6.265 15.019 76.497 50.44 58.05 n.a.
2 8.632 14.755 55.279 49.56 41.95 n.a.
Total: 29.773 131.776 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU”min mAU % % n.a.
1 6.232 3.238 17.698 5.26 7.76 n.a.
2 8.682 58.345 210.430 94.74 92.24 na.
Total: 61.583 228.128 100.00 100.00
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(28,35)-2-(2-Hydroxynaphthalen-1-yl)-3-(4-(trifluoromethyl)phenyl)-2,3-dihydro
benzofuran-5-ol (3k)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1k (63.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3k as a white solid (71 mg, 84% yield). mp 167.0-168.0 °C;
[a]h -195.4 (¢ 1.0, CHCIl3, 93% ee); IR (KBr): 3408, 2954, 2924, 1622, 1463, 1325,
1170, 1124, 1076, 813 cm™; 'H NMR (400 MHz, CDCl3) & 7.71 (dd, J = 20.8, 10.9
Hz, 3H), 7.49 (d, J= 7.7 Hz, 2H), 7.23 (dd, J = 13.8, 6.1 Hz, 3H), 7.16 (d, /= 9.0 Hz,
1H), 7.04 — 7.00 (m, 1H), 6.95 (d, J = 8.5 Hz, 1H), 6.87 (d, /= 8.4 Hz, 1H), 6.77 (d, J
= 7.0 Hz, 1H), 6.50 (s, 1H), 6.42 (d, J=10.8 Hz, 1H), 4.90 (d, /= 10.8 Hz, 1H), 4.75
(s, 1H); °C NMR (100 MHz, CDCl3) & 153.8, 152.2, 151.4, 143.8, 131.8, 131.7,
130.8, 129.2, 128.9, 128.6, 126.3, 125.8 (dd, J = 7.2, 3.6 Hz), 123.3, 122.7, 121.5,
119.5, 115.8, 113.6, 112.3, 111.3, 90.5, 56.5; HRMS (ESI) calcd for C,sH,7F303Na
m/z [M + Na]: 445.1022; found: 445.1020; HPLC (Daicel Chiralpak IA,
i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230 nm): to(minor) = 5.4 min,

ti(major) = 7.0 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 5432 18.830 117.283 50.75 55.52 n.a.
2 7.066 18.276 93.946 49.25 44.48 na.
Total: 37.106 211.229 100.00 100.00
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Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % na.
1 5415 2.609 18.967 3.64 B n.a.
2 7.032 68.997 350.587 96.36 94.87 na.
Total: 71.606 369.553 100.00 100.00
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(28,35)-2-(2-Hydroxynaphthalen-1-yl)-3-(4-nitrophenyl)-2,3-dihydrobenzofuran-
5-o0l (31)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 11 (58.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 31 as a white solid (67 mg, 84% yield). mp 116.0-117.0 °C;
[a]h -314.8 (c 0.5, CHCl3, 87% ee); IR (KBr): 3447, 2958, 2924, 2361, 1622, 1460,
1376, 1192, 819 cm™; '"H NMR (400 MHz, CD;0D) & 8.13 (d, J = 8.7 Hz, 2H), 7.87
(d, J=8.0 Hz, 1H), 7.77 (d, /= 6.8 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 7.35 — 7.23 (i,
4H), 7.03 (d, J = 8.8 Hz, 1H), 6.76 (m, 2H), 6.52 (d, J = 10.8 Hz, 1H), 6.47 (s, 1H),
5.22 (d, J=10.8 Hz, 1H); >C NMR (100 MHz, CD;0D) & 155.1, 154.6, 153.3, 151.1,
148.5, 134.1, 131.8, 131.5, 130.8, 130.6, 130.0, 127.5, 124.7, 124.5, 123.9, 118.6,
116.8, 116.1, 113.0, 111.2, 87.9, 56.5; HRMS (ESI) calcd for C,4H;7NOsNa m/z [M +
Na]™: 422.0999; found: 422.0994; HPLC (Daicel Chiralpak IA, i-PrOH/hexane =

30/70, flow rate 0.8 mL/min, 4 = 230 nm): t; (minor) = 6.9 min, t, (major) = 8.9 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a
1 6.865 42.736 214.445 49.79 56.86 n.a.
2 8.899 43.089 162.707 50.21 43.14 na.
Total: 85.825 377.152 100.00 100.00
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Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 6.882 12.662 67.812 6.48 8.87 n.a.
2 8.865 182.796 696.670 93.52 91.13 n.a.
Total: 195.457 764.482 100.00 100.00
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(25,35)-2-(2-Hydroxynaphthalen-1-yl)-3-(p-tolyl)-2,3-dihydrobenzofuran-5-ol
(3m)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1m (52.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3m as a white solid (63 mg, 85% yield). mp 135.0-136.0 °C;
[a]n -201.2 (c 0.5, CHCl;, 87% ee); IR (KBr): 3392, 2956, 2924, 1624, 1485, 1271,
1192, 959, 926, 813, 743, 527 cm™; "H NMR (400 MHz, CDCls) & 7.87 (s, 1H), 7.72
(t,J=9.0 Hz, 2H), 7.23 — 7.13 (m, 2H), 7.08 — 6.98 (m, 5H), 6.93 (d, J = 8.8 Hz, 2H),
6.74 (d, J= 7.6 Hz, 1H), 6.52 (s, 1H), 6.42 (d, /= 10.4 Hz, 1H), 4.78 (d, J = 10.4 Hz,
1H), 4.59 (s, 1H), 2.33 (s, 3H); °C NMR (100 MHz, CDCls) § 153.8, 152.0, 151.2,
137.3, 136.5, 133.1, 131.9, 130.4, 129.5, 128.9, 128.6, 128.4, 126.1, 123.0, 122.0,
119.6, 1153, 114.2, 112.5, 111.0, 91.2, 56.3, 21.1; HRMS (ESI) calcd for
CsH2003Na m/z [M + Na]': 391.1305; found: 391.1299; HPLC (Daicel Chiralpak IA,
i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, 4 = 230 nm): t; (minor) = 10.8 min, t;

(major) = 14.3 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 10.899 39.948 160.069 50.04 56.95 n.a.
2 14.332 39.885 121.021 49.96 43.05 na.
Total: 79.833 281.090 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 10.849 2.807 11.933 6.4 8.71 n.a.
2 14.282 40.700 125.130 93.55 91.29 n.a.
Total: 43.507 137.062 100.00 100.00
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(25,35)-3-(4-(Tert-butyl)phenyl)-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzo
furan-5-ol (3n)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1n (61.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3n as a white solid (78 mg, 95% yield). mp 125.0-126.0 °C;
[a]h -304.8 (c 0.5, CHCl3, 90% ee); IR (KBr): 3394, 2961, 2918, 1624, 1485, 1269,
1223, 1188, 912, 813, 739 cm™'; "H NMR (400 MHz, CDCl;) & 8.02 (s, 1H), 7.69 (dd,
J=12.8, 8.5 Hz, 2H), 7.26 — 7.20 (m, 2H), 7.19 — 7.12 (m, 2H), 7.00 (d, J = 8.4 Hz,
2H), 6.94 — 6.88 (m, 2H), 6.77 (d, J= 8.4 Hz, 1H), 6.72 (dd, J = 8.8, 2.0 Hz, 1H), 6.54
(d, J=1.6 Hz, 1H), 6.36 (d, J = 10.8 Hz, 1H), 4.76 (d, /= 10.8 Hz, 1H), 4.77 (s, 1H),
1.29 (s, 9H); °C NMR (100 MHz, CDCl3) & 153.8, 151.9, 151.3, 150.7, 136.2, 132.9,
131.8, 130.4, 128.8, 128.4, 128.3, 125.8, 125.7, 123.0, 122.0, 119.6, 115.2, 114.0,
112.6, 111.0, 91.4, 56.2, 34.5, 31.3; HRMS (ESI) calcd for C3H»cO3Na m/z [M +
Na]™: 433.1774; found: 433.1769; HPLC (Daicel Chiralpak IA, i-PrOH/hexane =

30/70, flow rate 0.8 mL/min, 4 = 230 nm): t; (minor) = 5.5 min, t; (major) = 7.9 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 5.499 11.492 72.331 49.61 59.45 n.a.
2 7.982 11.673 49.336 50.39 40.55 na.
Total: 23.165 121.666 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU”min mAU % % na.
1 5.482 2.856 18.550 5.11 7.46 n.a.
2 7.932 53.027 230.208 94.89 92.54 n.a.
Total: 55.884 248.758 100.00 100.00
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(28,3R)-3-(2,4-Difluorophenyl)-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzof
uran-5-ol (30)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 10 (57.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 30 as a white solid (76 mg, 97% yield). mp 162.0-163.0 °C;
[a]r -170.2 (¢ 1.0, CHCls, 91% ee); IR (KBr): 3395, 2926, 1622, 1504, 1190, 969,
814, 745 cm™; "H NMR (400 MHz, CDCl3) & 7.80 (s, 1H), 7.72 (dd, J = 8.4, 4.2 Hz,
2H), 7.31 — 7.18 (m, 2H), 7.15 (d, J = 8.9 Hz, 1H), 7.08 (ddd, J = 16.1, 11.8, 4.9 Hz,
2H), 6.92 (d, J = 8.6 Hz, 1H), 6.86 (td, J = 8.0, 1.6 Hz, 1H), 6.73 (ddd, J = 8.6, 2.6,
0.7 Hz, 1H), 6.62 (ddd, J = 10.4, 9.0, 2.5 Hz, 1H), 6.53 — 6.43 (m, 2H), 5.11 (d, J =
10.8 Hz, 1H), 4.80 (s, 1H); °C NMR (100 MHz, CDCl3) & 162.4 (dd, J = 249.3, 12.0
Hz), 161.4 (dd, J = 251.1, 11.8 Hz), 153.8, 151.9, 151.3, 131.7, 131.6, 130.8 (d, J =
5.4 Hz), 130.7, 128.9, 128.7, 126.4, 123.1, 122.4 (dd, J = 13.2, 3.9 Hz), 121.0, 119.5,
115.5,113.6, 111.9 (dd, J = 21.3, 3.7 Hz), 111.9, 111.2, 104.1 (t, J = 25.6 Hz), 89.3,
49.4; HRMS (ESI) caled for CyyH;6F2O3Na m/z [M + Na]+: 413.0960; found:
413.0953; HPLC (Daicel Chiralpak 1A, i-PrOH/hexane = 20/80, flow rate 0.8 mL/min,

A =230 nm): t;(minor) = 8.5 min, t;(major) = 11.5 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 8.415 137.210 546.459 48.11 57.52 n.a.
2 11.449 148.017 403.566 51.89 42.48 na.
Total: 285.227 950.025 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 8.465 8.653 39.864 463 717 n.a.
2 11.482 178.338 516.285 95.37 92.83 na.
Total: 186.991 556.149 100.00 100.00
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(28,3R)-3-(2,4-Dichlorophenyl)-2-(2-hydroxynaphthalen-1-yl)-2,3-dihydrobenzof
uran-5-ol (3p)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1p (63.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3p as a white solid (84 mg, 99% yield). mp 121.0-122.0 °C;
[a]r -126.0 (¢ 1.0, CHCls, 90% ee); IR (KBr): 3395, 2926, 1468, 1268, 1190, 813,
749 cm™; '"H NMR (400 MHz, CDCls) & = 7.80 (s, 1H), 7.70 (dd, J=13.9, 7.1, 4H),
7.42 (dd, J=17.8, 10.5, 2H), 7.32 (t, J=7.4, 1H) , 7.22 — 7.11 (m, 4H), 7.04 — 6.96 (m,
1H), 6.96 — 6.89 (m, 2H), 6.47 (d, J/=10.9, 2H); *C NMR (100 MHz, CDCls) & 153.8,
151.5, 149.1, 139.3, 136.0, 133.7, 131.9, 130.5, 128.8, 128.8, 128.6, 128.4, 127.7,
127.6, 126.2, 125.4, 123.1, 121.8, 119.5, 115.1, 114.1, 111.6, 90.8, 56.5; HRMS (ESI)
calcd for C,4H6C1,03Na m/z [M + Na]™: 445.0369; found: 445.0375; HPLC (Daicel
Chiralpak 1A, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A =230 nm): t;(minor) =

5.8 min, ty(major) = 6.8 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 5749 14.480 84.283 46.49 51.88 n.a.
2 6.815 16.663 78.172 53.51 48.12 n.a.
Total: 31.143 162.455 100.00 100.00
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Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 5765 1.362 8.126 52 6.34 n.a.
2 6.799 24425 120.149 94.72 93.66 na.
Total: 25.787 128.276 100.00 100.00
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Methyl 6-hydroxy-5-((25,35)-5-hydroxy-3-phenyl-2,3-dihydrobenzofuran-2-yl)
-2-naphthoate (3q)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1q (61.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3q as a white solid (72 mg, 87% yield). mp 182.0-183.0 °C;
[a]f -71.2 (¢ 1.0, acetone-Dg, 99% ee); IR (KBr): 3406, 2926, 2511, 1700, 1622,
1479, 1288, 1203, 966, 814, 748, 698 cm™; "H NMR (400 MHz, CD;0D) & 8.49 (d, J
=2 Hz, 1H), 7.88 (d, J = 8.8 Hz, 1H), 7.84 (d, /= 8.8 Hz, 1H), 7.79 (dd, /=9.2, 2.0
Hz, 1H), 7.29 — 7.20 (m, 3H), 7.12 (d, J = 8.8 Hz, 1H), 7.09 (dd, J = 7.8, 1.5 Hz, 2H),
6.76 (d, J = 8.8 Hz, 1H), 6.72 (ddd, J = 8.6, 2.5, 0.7 Hz, 1H), 6.50 (d, J = 10.8 Hz,
1H), 6.45 (d, J = 2 Hz, 1H), 5.02 (d, J = 10.8 Hz, 1H), 3.91 (s, 3H); °*C NMR (100
MHz, CDs;0OD) § 168.8, 157.6, 154.4, 153.1, 142.9, 136.9, 133.1, 133.0, 132.8, 129.6,
129.6, 128.1, 126.4, 125.3, 1249, 119.8, 117.2, 116.2, 113.2, 110.9, 88.1, 56.7, 52.5;
HRMS (ESI) calcd for CysH0OsNa m/z [M + Na]+: 435.1203; found: 435.1199;
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230

nm): t; (minor) = 6.1 min, t, (major) = 8.2 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 6.166 12.973 73.048 49.10 55.43 n.a.
2 8.316 13.450 58.742 50.90 4457 na.
Total: 26.423 131.790 100.00 100.00
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Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a
1 6.115 1.726 11.384 069 114 na
2 8.249 248.020 986.746 99.31 98.86 n.a
Total: 249.745 998.131 100.00 100.00
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(25,35)-2-(6-Bromo-2-hydroxynaphthalen-1-yl)-3-phenyl-2,3-dihydrobenzofuran

-5-0l (3r)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1r (65.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3r as a yellow solid (83 mg, 96% yield). mp 142.0-143.0 °C;
[a]h -38.8 (¢ 1.0, CHCls, 94% ee); IR (KBr): 3447, 2956, 2922, 2852, 1622, 1460,
1373, 573 cm™'; "TH NMR (400 MHz, CDCls) & 7.97 (s, 1H), 7.84 (d, J = 2.0 Hz, 1H),
7.64 (d, J= 8.8 Hz, 1H), 7.31 — 7.27 (m, 2H), 7.25 — 7.22 (m, 1H), 7.20 (d, J = 8.8 Hz,
1H), 7.09 (d, J = 6.4 Hz, 2H), 7.03 (dd, J=9.2, 2.0 Hz, 1H), 6.94 (d, /= 8.4 Hz, 1H),
6.76 (dd, J = 8.6, 2.4 Hz, 1H), 6.69 (d, J=9.2 Hz, 1H), 6.53 (d, J=2.4 Hz, 1H), 6.34
(d, J=10.8 Hz, 1H), 4.78 (d, J = 10.8 Hz, 1H), 4.54 (s, 1H); °C NMR (100 MHz,
CDCls) 6 154.2, 151.9, 151.4, 139.1, 132.7, 130.4, 130.3, 130.0, 129.6, 129.2, 129.0,
128.8, 127.8, 123.6, 120.8, 116.7, 115.5, 114.2, 112.5, 111.1, 91.1, 56.7; HRMS (ESI)
calcd for Co4H 7BrOsNa m/z [M + Na]™: 455.0253; found: 455.0247; HPLC (Daicel
Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230 nm): t; (minor)

= 5.8 min, t; (major) = 7.5 min.
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Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 5815 18.564 110.008 51.70 56.93 n.a.
2 7.565 17.342 83.232 48.30 43.07 n.a.
Total: 35.906 193.239 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 5.815 3.052 18.245 3.03 3.93 n.a.
2 7.549 97.766 445476 96.97 96.07 na.
Total: 100.817 463.721 100.00 100.00
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(25,35)-2-(2-Hydroxy-6-phenylnaphthalen-1-yl)-3-phenyl-2,3-dihydrobenzofuran
-5-0l (3s)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1s (64.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3s as a white solid (84 mg, 98% yield). mp 164.0-165.0 °C;
[a]h -209.8 (¢ 1.0, CHCls, 92% ee); IR (KBr): 3397, 2926, 1601, 1462, 1191, 814,
754 cm™; "H NMR (400 MHz, CD;0D) & 7.99 (d, J= 1.2 Hz, 1H), 7.90 (d, /= 9.2 Hz,
1H), 7.76 (d, J = 8.8 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H), 7.54 (dd, J = 9.0, 1.6 Hz, 1H),
7.41 (t,J=7.6 Hz, 2H), 7.30 (d, /= 7.2 Hz, 1H), 7.27 — 7.17 (m, 3H), 7.10 (d, /= 6.4
Hz, 2H), 7.06 (d, J = 8.8 Hz, 1H), 6.77 (d, J = 8.4 Hz, 1H), 6.73 (dd, J = 8.6, 2.2 Hz,
1H), 6.54 (d, J = 10.6 Hz, 1H), 6.47 (s, 1H), 5.09 (d, J= 10.6 Hz, 1H); >C NMR (100
MHz, CDs;OD) § 155.4, 154.5, 153.0, 143.1, 142.1, 136.5, 133.4, 133.0, 131.9, 131.0,
129.8, 129.6, 129.6, 128.1, 128.0, 127.9, 127.5, 126.6, 125.2, 119.3, 116.8, 116.2,
113.2, 110.8, 88.4, 56.7; HRMS (ESI) calcd for C30H2,03Na m/z [M + Na]": 453.1461;
found: 453.1472; HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8

mL/min, 4 =230 nm): t; (minor) = 6.6 min, t, (major) = 9.4 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 6.449 243.088 1294.162 48.40 59.06 n.a.
2 9.316 259.147 897.035 51.60 40.94 n.a.
Total: 502.235 2191.197 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % %. n.a.
1 6.582 14.400 82.052 3.78 5.80 n.a.
2 9416 366.223 1333.285 96.22 94.20 n.a.
Total: 380.623 1415.337 100.00 100.00
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(25,35)-2-(2-Hydroxy-6-methylnaphthalen-1-yl)-3-phenyl-2,3-dihydrobenzofura
n-5-ol (3t)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1t (52.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3t as a white solid (59 mg, 80% yield). mp 163.0-164.0 °C;
[a]h -219.4 (¢ 1.0, CHCIl3, 90% ee); IR (KBr): 3408, 2926, 1771, 1489, 1246, 1059,
748 cm™'; "H NMR (400 MHz, CDCls) & 7.75 (s, 1H), 7.63 (d, J = 8.8 Hz, 1H), 7.46 (s,
1H), 7.27 (d, J = 7.6 Hz, 1H), 7.22 (d, /= 6.0 Hz, 2H), 7.11 (dd, J=10.1, 8.4 Hz, 3H),
6.91 (d, J = 8.6 Hz, 1H), 6.81 (dd, J = 21.8, 8.8 Hz, 2H), 6.73 (dd, J = 8.5, 1.9 Hz,
1H), 6.49 (s, 1H), 6.40 (d, J = 10.7 Hz, 1H), 4.80 (d, J = 10.7 Hz, 1H), 4.72 (s, 1H),
2.35 (s, 3H); °C NMR (100 MHz, CDCls) & 153.1, 152.1, 151.2, 139.6, 132.9, 132.4,
130.0, 129.8, 129.1, 128.8, 128.8, 128.3, 127.6, 127.5, 121.8, 119.6, 115.3, 114.0,
112.5, 111.0, 91.2, 56.6, 21.0; HRMS (ESI) calcd for C;sH0O3Na m/z [M + Na]':
391.1305; found: 391.1296; HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 30/70,

flow rate 0.8 mL/min, 4 = 230 nm): t; (minor) = 9.0 min, t; (major) = 12.8 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 9.016 20.754 96.496 50.10 57.99 n.a.
2 12.732 20.672 69.897 49.90 42.01 n.a.
Total: 41.426 166.393 100.00 100.00
2200 1] fengwang #172 [manipulated] yh-585-2-ia UV_VIS_1 WVL:230 nm
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Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAUmin mAU % Yo n.a.
1 9032 27 819 139.116 492 743 na
2 12.766 537.977 1733.766 95.08 92.57 n.a.
Total: 565.796 1872.883 100.00 100.00
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(25,35)-2-(6-Ethyl-2-hydroxynaphthalen-1-yl)-3-phenyl-2,3-dihydrobenzofuran-
5-0l (3u)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1u (55.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3u as a white solid (70 mg, 92% yield). mp 125.0-126.0 °C;
[a]h -191.2 (¢ 1.0, CHCls, 90% ee); IR (KBr): 3397, 2926, 1605, 1487, 1188, 814,
700 cm™'; "H NMR (400 MHz, CDCls) & 7.72 (s, 1H), 7.66 (d, J= 8.9 Hz, 1H), 7.48 (s,
1H), 7.28 — 7.20 (m, 3H), 7.15 — 7.08 (m, 3H), 6.91 (d, J = 8.6 Hz, 1H), 6.88 (dd, J =
8.8, 1.7 Hz, 1H), 6.82 (d, J = 8.8 Hz, 1H), 6.75 — 6.70 (m, 1H), 6.51 — 6.48 (m, 1H),
6.41 (d, J=10.7 Hz, 1H), 4.81 (d, /= 10.6 Hz, 1H), 4.68 (s, 1H), 2.66 (q, /= 7.6 Hz,
2H), 1.22 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCl3) § 153.1, 152.0, 151.2,
139.7, 138.8, 132.8, 130.1, 130.0, 129.1, 128.8, 128.8, 127.5, 127.3, 126.1, 121.9,
119.5, 115.3, 114.1, 112.5, 111.0, 91.1, 56.6, 28.3, 15.3; HRMS (ESI) calcd for
Cy6H203Na m/z [M + Na]': 405.1461; found: 405.1470; HPLC (Daicel Chiralpak IA,
i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230 nm): t; (minor) = 9.0 min, t,

(major) = 12.8 min.
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Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 8.666 43.070 205.139 49.68 57.02 n.a.
2 12.032 43.626 154.645 50.32 42.98 n.a
Total: 86.696 359.784 100.00 100.00
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Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mALU*min mAU % % n.a.
1 9.032 27.819 139.116 4.92 7.43 n.a.
2 12.766 537.977 1733.766 95.08 92.57 n.a.
Total: 565.796 1872.883 100.00 100.00
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(25,39)-2-(2-Hydroxy-6-(trimethylsilyl)naphthalen-1-yl)-3-phenyl-2,3-dihydrobe
nzofuran-5-ol (3v)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1v (64.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3v as a white solid (82 mg, 96% yield). mp 117.0-118.0 °C;
[a]h -249.0 (¢ 1.0, CHCls, 93% ee); IR (KBr): 3397, 2926, 1618, 1470, 1190, 840,
754 cm™; '"H NMR (400 MHz, CDCl3) § 7.85 (s, 1H), 7.72 (d, J = 8.9 Hz, 1H), 7.28 —
7.21 (m, 3H), 7.18 — 7.07 (m, 4H), 6.91 (dd, J = 8.5, 5.4 Hz, 2H), 6.73 (dd, J = 8.5,
2.1 Hz, 1H), 6.50 (d, J= 1.7 Hz, 1H), 6.43 (d, /= 10.6 Hz, 1H), 4.82 (d, /= 10.5 Hz,
1H), 0.26 (s, 9H); °C NMR (100 MHz, CDCl3) & 154.0, 152.0, 151.2, 139.7, 134.4,
134.3, 132.8, 132.1, 130.7, 130.3, 128.8, 128.7, 128.4, 127.6, 121.1, 119.4, 1154,
114.0, 112.5, 111.0, 91.0, 56.6, -1.2; HRMS (ESI) calcd for C;7;H26S103Na m/z [M +
Na]™: 449.1543; found: 449.1542; HPLC (Daicel Chiralpak IA, i-PrOH/hexane =

30/70, flow rate 0.8 mL/min, 4 = 230 nm): t; (minor) = 4.9 min, t, (major) = 6.5 min.
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No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4915 169.691 1116.432 49 84 56.11 n.a.
2 6.482 170.751 873.355 50.16 43.89 n.a.
Total: 340.442 1989.787 100.00 100.00
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Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 4915 11.841 83.803 3.45 474 n.a.
2 6.482 331.859 1684.494 96.55 95.26 n.a.
Total: 343.700 1768.297 100.00 100.00

S45




OH

O_""ph

TfO l ! OH

7-Hydroxy-8-((28,35)-5-hydroxy-3-phenyl-2,3-dihydrobenzofuran-2-yl)naphthal

en-2-yl trifluoromethanesulfonate (3w)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1w (79.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3w as a white solid (86 mg, 86% yield). mp 180.0-181.0 °C;
[a]h -287.8 (¢ 1.0, CHCls, 95% ee); IR (KBr): 3387, 2926, 1626, 1460, 1211, 883,
695 cm™; "H NMR (400 MHz, CDCls) & 8.16 (s, 1H), 7.76 (dd, J = 8.9, 3.2 Hz, 2H),
7.30 (m, 4H), 7.12 (dd, J=7.9, 1.3 Hz, 2H), 7.07 (dd, J = 8.9, 2.3 Hz, 1H), 6.95 (d, J
= 8.6 Hz, 1H), 6.80 — 6.74 (m, 1H), 6.66 (d, J = 2.1 Hz, 1H), 6.58 — 6.51 (m, 1H),
6.26 (d, J = 11.0 Hz, 1H), 4.78 (d, J = 11.0 Hz, 1H), 4.64 (s, 1H); °C NMR (100
MHz, CDCls) & 155.4, 151.7, 151.5, 147.7, 138.8, 132.5, 132.3, 130.8, 130.4, 129.1,
128.6, 128.3, 127.7, 121.1, 116.5, 115.5, 114.2, 114.1, 112.5, 111.2, 91.2, 56.7,
HRMS (ESI) calcd for CysH7F306SNa m/z [M + Na]+: 525.0590; found: 525.0587;
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 20/80, flow rate 0.8 mL/min, A = 230

nm): t; (minor) = 7.4 min, t, (major) = 8.4 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 7.365 115.638 534.978 4940 52.28 n.a.
2 8.315 118.446 488.372 50.60 47.72 n.a.
Total: 234.084 1023.351 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 7.415 9.210 47.620 2.65 3.42 n.a.
2 8.365 338.185 1342.802 97.35 96.58 na.
Total: 347.395 1390.422 100.00 100.00
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Methyl 7-hydroxy-8-((25,35)-5-hydroxy-3-phenyl-2,3-dihydrobenzofuran-2-yl)
-2-naphthoate (3x)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1x (61.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3x as a white solid (78 mg, 95% yield). mp 171.0-172.0 °C;
[a]h -388.8 (¢ 1.0, CHCls, 95% ee); IR (KBr): 3383, 2926, 1695, 1458, 1199, 815,
736 cm™; '"H NMR (400 MHz, CDCls) & 8.26 (s, 1H), 7.80 — 7.70 (m, 3H), 7.63 (s,
1H), 7.30 (d, J = 8.9 Hz, 1H), 7.24 — 7.19 (m, 3H), 7.10 — 7.03 (m, 2H), 6.94 (d, J =
8.6 Hz, 1H), 6.77 (dd, J = 8.3, 2.3 Hz, 1H), 6.55 (d, J= 1.6 Hz, 1H), 6.48 (d, /= 10.8
Hz, 1H), 5.09 (s, 1H), 4.75 (d, J = 10.9 Hz, 1H), 3.77 (s, 3H); "C NMR (100 MHz,
CDCl) 8 167.1, 154.6, 151.7, 138.8, 132.8, 130.9, 130.9, 130.2, 128.9, 128.8, 128.6,
127.5,127.3, 124.9, 122.6, 122.2, 116.1, 115.3, 115.1, 112.5, 111.1, 91.1, 57.0, 51.9;
HRMS (ESI) calcd for CysH0OsNa m/z [M + Na]+: 435.1203; found: 435.1195;
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230

nm): t; (minor) = 7.6 min, t, (major) = 11.4 min.
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Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 7.599 18.775 89.094 49.77 60.76 n.a.
2 11.565 18 949 57532 5023 39.24 na
Total: 37.725 146.625 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 7.565 19.585 102.752 2.57 4.36 n.a.
2 11.432 742 968 2254 813 97.43 95.64 n.a.
Total: 762.5562 2357.564 100.00 100.00
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(25,35)-2-(7-Bromo-2-hydroxynaphthalen-1-yl)-3-phenyl-2,3-dihydrobenzofuran

-5-0l (3y)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1y (65.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3y as a white solid (78 mg, 90% yield). mp 175.0-176.0 °C;
[a]h -358.0 (¢ 1.0, CHCls, 93% ee); IR (KBr): 3424, 2955, 2924, 2858, 1618, 1456,
1375, 1199, 831, 739, 698 cm™; "H NMR (400 MHz, CDCl3) § 7.97 (s, 1H), 7.83 (d, J
=2.1 Hz, 1H), 7.63 (d, /= 8.9 Hz, 1H), 7.30 — 7.21 (m, 3H), 7.19 (d, J = 8.9 Hz, 1H),
7.08 (dd, J=8.0, 1.4 Hz, 2H), 7.02 (dd, J=9.2, 2.1 Hz, 1H), 6.93 (d, /= 8.6 Hz, 1H),
6.75 (ddd, J= 8.6, 2.7, 0.9 Hz, 1H), 6.69 (d, J=9.2 Hz, 1H), 6.52 (dd, J= 2.6, 1.0 Hz,
1H), 6.33 (d, J = 10.9 Hz, 1H), 4.77 (d, J= 10.9 Hz, 1H), 4.66 (s, 1H); >C NMR (100
MHz, CDCls) & 154.2, 151.8, 151.4, 139.1, 132.6, 130.3, 130.3, 130.0, 129.6, 129.2,
129.0, 128.7, 127.8, 123.6, 120.8, 116.7, 1154, 114.2, 112.5, 111.1, 91.0, 56.7,
HRMS (ESI) calcd for Cy4H7BrOsNa m/z [M + Na]+: 455.0253; found: 455.0242.
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230

nm): t; (minor) = 6.4 min, t; (major) = 8.0 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % %. n.a.
1 6.349 20.933 116.137 49.33 55.44 n.a.
2 7.949 21.503 93.340 50.67 44 56 n.a.
Total: 42.436 209.477 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 6.382 3.651 23.310 3.32 4.66 na.
2 7.982 106.371 477.386 96.68 95.34 n.a.
Total: 110.023 500.696 100.00 100.00
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(25,35)-2-(2-Hydroxy-7-phenylnaphthalen-1-yl)-3-phenyl-2,3-dihydrobenzofuran
-5-0l (3z)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1z (64.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3z as a white solid (82 mg, 95% yield). mp 197.0-198.0 °C;
[a]n +50.2 (c 1.0, acetone-Dg, 92% ee); IR (KBr): 3382, 2926, 1623, 1462, 1198, 818,
758 cm™'; "H NMR (400 MHz, CD;0D) & 8.04 (s, 1H), 7.80 (d, J = 8.4 Hz, 1H), 7.70
(d, J=8.8 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.35 - 7.17 (m, 8H), 7.12 (d, J = 7.2 Hz,
2H), 7.06 (d, J = 8.8 Hz, 1H), 6.78 (s, 2H), 6.62 (d, J=9.2 Hz, 1H), 6.50 (s, 1H), 5.01
(d, J=9.2 Hz, 1H); °C NMR (100 MHz, CD;0D) & 155.3, 154.6, 153.1, 144.0, 142.0,
139.4, 134.3, 132.7, 131.1, 130.5, 129.9, 129.7, 129.6, 129.4, 128.2, 128.0, 127.8,
122.7, 122.7, 118.9, 118.2, 116.5, 113.3, 110.9, 88.3, 57.2; HRMS (ESI) calcd for
C30H20;3Na m/z [M + Na]': 453.1461; found: 453.1467; HPLC (Daicel Chiralpak IA,
i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230 nm): t; (minor) = 7.0 min, t;

(major) = 10.1 min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU”min mAU % % n.a.
1 6.999 93.367 463.292 49.64 59.07 n.a.
2 10.049 94723 321.040 50.36 40.93 n.a.
Total: 188.091 784.332 100.00 100.00
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Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU”min mAU % % n.a.
1 7.049 9.526 49.806 3.79 5.69 n.a.
2 10.082 241.788 824 974 96.21 94.31 n.a.
Total: 251.315 874.780 100.00 100.00
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(25,35)-2-(2-Hydroxynaphthalen-1-yl)-3,6-diphenyl-2,3-dihydrobenzofuran-5-ol
(3aa)

To a stirred solution of 2b (44.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1a (49.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3aa as a white solid (77 mg, 90% yield). mp 122.0-123.0 °C;
[a]r -193.4 (c 1.0, CHCIl3, 94% ee); IR (KBr): 3397, 2926, 1700, 1603, 1460, 1184,
813, 738, 700 cm™; "H NMR (400 MHz, CDCl3) & 7.70 (t, J = 8.3 Hz, 4H), 7.39 (t, J
=17.5 Hz, 2H), 7.30 (d, /= 7.4 Hz, 1H), 7.21 (dt, J= 5.9, 4.8 Hz, 5H), 7.18 — 7.09 (m,
2H), 6.99 (t, J = 7.7 Hz, 1H), 6.94 — 6.88 (m, 2H), 6.53 — 6.40 (m, 2H), 4.85 (d, J =
10.9 Hz, 1H); *C NMR (100 MHz, CDCl3) & 153.7, 151.5, 149.1, 139.4, 135.9, 133.7,
131.9, 130.5, 128.8, 128.8, 128.6, 128.4, 128.4, 127.7, 127.6, 126.2, 125.4, 123.1,
121.9, 119.5, 115.1, 114.1, 111.6, 90.8, 56.5; HRMS (ESI) calcd for C3y0H»,0O3Na m/z
[M + Na]': 453.1461; found: 453.1468; HPLC (Daicel Chiralpak IA, i-PrOH/hexane
= 20/80, flow rate 0.8 mL/min, A = 230 nm): t; (minor) = 9.2 min, t, (major) = 9.8

min.
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU %. %. n.a.
1 9.182 73.377 283.146 49.34 52.10 n.a.
2 9.815 75.343 260.299 50.66 47.90 n.a.
Total: 148.720 543.445 100.00 100.00
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Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU”*min mAU % % n.a.
1 9.165 9.004 41.067 3.01 3.90 n.a.
2 9.799 290.549 1012.203 96.99 96.10 n.a.
Total: 299.554 1053.270 100.00 100.00
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(25,35)-4-Chloro-2-(2-hydroxynaphthalen-1-yl)-3-phenyl-2,3-dihydrobenzofuran
-5-0l (3ab)

To a stirred solution of 2¢ (34.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1a (49.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3ab as a white solid (74 mg, 96% yield). mp 140.0-141.0 °C;
[a]r -180.4 (¢ 0.5, CHCls, 90% ee); IR (KBr): 3406, 2926, 1601, 1468, 1192, 814,
745 cm™; "H NMR (400 MHz, CDCl3) § 7.72 (dd, J = 11.1, 8.7 Hz, 2H), 7.43 (s, 1H),
7.30 — 7.24 (m, 2H), 7.20 (dd, J = 15.1, 7.2 Hz, 2H), 7.15 (d, J = 8.9 Hz, 1H), 7.06
(ddd, J=18.6, 11.5, 4.1 Hz, 4H), 6.94 (d, J = 8.7 Hz, 1H), 6.72 (d, J = 1.0 Hz, 1H),
6.45 (d, J = 10.8 Hz, 1H), 5.33 (s, 1H), 4.83 (d, J = 10.7 Hz, 1H); *C NMR (100
MHz, CDCls) & 153.6, 151.8, 147.1, 139.0, 132.2, 131.8, 130.7, 128.9, 128.7, 128.5,
127.7,126.3, 123.2, 121.9, 119.5, 119.1, 113.8, 112.9, 110.8, 91.2, 56.2; HRMS (ESI)
calcd for Co4H1703CINa m/z [M + Na]': 411.0758; found: 411.0756; HPLC (Daicel
Chiralpak ID, i-PrOH/hexane = 10/90, flow rate 0.8 mL/min, A = 230 nm): t; (minor)

=19.0 min, t; (major) = 23.1 min.

S56



VUV
700+
600
500
2
'3 400
c
@©
5
@ 300
<
200 11-11.392 - 13.065
13- 18.065
100 14 -22.949
0+ : T T ' T
-50_ r T T T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 28.0
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU”*min mAU % % n.a.
1 11.399 78.451 169.763 24.84 31.67 n.a.
2 13.065 77.371 169.568 24.50 31.64 n.a.
3 18.065 80.194 118.946 25.39 2219 n.a.
4 22.949 79.791 77.698 25.27 14.50 n.a.
Total: 315.807 535.976 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU”min mAU % % n.a.
1 11.749 6.875 14.537 1.48 3.36 n.a.
2 13.799 6.800 12.490 1.47 2.89 na.
3 18.965 24.761 37.399 S5 8.65 n.a.
4 23.065 424726 368.076 91.70 85.10 n.a.
Total: 463.162 432.502 100.00 100.00
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(2S,35)-4-Bromo-2-(2-hydroxynaphthalen-1-yl)-3-phenyl-2,3-dihydrobenzofuran

-5-0l (3ac)

To a stirred solution of 2d (45.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1a (49.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 72 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3ac as a white solid (79 mg, 92% yield). mp 138.0-139.0 °C;
[a]h -63.6 (c 0.5, CHCl3, 86% ee, 10:1 dr); IR (KBr): 3397, 2926, 1603, 1466, 1190,
811, 745, 696 cm™; '"H NMR (400 MHz, CDCl3) & 7.72 (dd, J = 11.5, 8.7 Hz, 2H),
7.43 (s, 1H), 7.29 — 7.25 (m, 2H), 7.24 — 7.17 (m, 3H), 7.15 (d, J = 8.9 Hz, 1H), 7.09
(dd, J=7.8, 1.6 Hz, 2H), 7.03 (ddd, /= 8.2, 6.8, 1.3 Hz, 1H), 6.94 (d, /= 8.6 Hz, 1H),
6.73 (d, J=1.2 Hz, 1H), 6.45 (d, J=10.8 Hz, 1H), 5.29 (s, 1H), 4.81 (d, /= 10.8 Hz,
1H); *C NMR (100 MHz, CDCls) & 153.6, 152.1, 148.0, 138.9, 137.2, 133.1, 131.8,
130.7, 128.9, 128.7, 128.5, 127.7, 126.3, 123.2, 121.9, 119.5, 113.8, 113.5, 112.7,
109.0, 91.2, 56.2; HRMS (ESI) calcd for C,4H;703BtNa m/z [M + Na]": 455.0253;
found: 455.0252; HPLC (Daicel Chiralpak ID, i-PrOH/hexane = 10/90, flow rate 0.8

mL/min, A =230 nm): t; (minor) = 20.9 min, t, (major) = 23.4 min.

S58



LUV
700+
600+
5004
2
‘» 400
2
©
g
2 300
<
2004
11-12.032 1215615
100
13-20.715 423,915
o 1 ] | | -
_50_ r T T T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 28.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 12.032 79.021 155.772 29.67 37.04 n.a.
2 15.615 81.639 140.121 30.66 33.31 na.
3 20.715 53.490 71.073 20.09 16.90 n.a.
4 23.915 52.157 53.640 19.59 12.75 n.a.
Total: 266.306 420.606 100.00 100.00
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 12.099 14.878 33.376 3.09 7.06 n.a.
2 15.732 27.957 41.990 5.80 8.89 n.a.
2 20.899 31.304 41.740 6.49 8.83 n.a.
4 23.432 407.913 355.340 84.62 75.21 n.a.
Total: 482.053 472.445 100.00 100.00

S59




(25,35)-2-(2-Hydroxy-5,6,7,8-tetrahydronaphthalen-1-yl)-3-phenyl-2,3-dihydrob
enzofuran-5-ol (3ad)

To a stirred solution of 2a (26.0 mg, 0.24 mmol, 1.2 eq) and catalyst 4e (14.0 mg,
0.02 mmol, 0.1 eq) in dry DCM (2.0 mL) at —20 °C was added 1ad (50.0 mg, 0.20
mmol, 1.0 eq) in one portion, the mixture was stirred 120 h in Schlenk flask under Ar
atmosphere. The solvent was removed under reduced pressure, the residue was
purified by flash column chromatography (petroleum ether/EtOAc=5:1) to yield the
corresponding product 3ad as a white solid (68 mg, 95% yield). mp 177.0-178.0 °C;
[a]h -104.8 (c 0.5, CHCls, 95% ee); IR (KBr): 3422, 2926, 1601, 1460, 1190, 812,
746 cm™; "H NMR (400 MHz, acetone-Dg) & 7.83 (d, J = 30.3 Hz, 2H), 7.37 — 7.23
(m, 3H), 7.23 — 7.16 (m, 2H), 6.87 (d, J = 8.3 Hz, 1H), 6.73 — 6.63 (m, 3H), 6.44 (s,
1H), 6.02 (d, J = 10.6 Hz, 1H), 4.98 (d, J = 10.5 Hz, 1H), 2.61 (dt, J = 23.4, 5.8 Hz,
3H), 2.12 (dd, J = 16.7, 6.8 Hz, 1H), 1.58 (dddd, J = 19.3, 16.0, 7.4, 2.2 Hz, 4H); "*C
NMR (100 MHz, acetone-Dg) 6 155.1, 154.0, 152.7, 142.7, 137.6, 133.0, 131.0, 129.4,
129.3, 129.2, 127.8, 123.2, 115.5, 114.9, 112.7, 110.4, 88.8, 55.7, 30.2, 27.1, 23.9,
23.5; HRMS (ESI) calcd for Co4H2,03Na m/z [M + Na]": 381.1461; found: 381.1455;
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 230

nm): t; (minor) = 6.0 min, t, (major) = 11.2 min.
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|UUUj =
875
750
] 1-6.065
625
%? ]
8 5005
5 ]
.E 4
S ]
§ 375: 12-11.199
250
125
0 ' T
-so-l T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 13.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 6.065 113.787 660.425 49.94 65.42 n.a.
2 11.199 114.052 349.104 50.06 34.58 na.
Total: 227.839 1009.529 100.00 100.00
250U = -
2000
= ' 2-11.182
2 1500 |
£ J
P J
g J
.g 4
@ 1000
< |
500
1 |1-6.065
-50:l T T ; T T T L 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0|
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 6.065 13.147 92171 258 5.83 na.
2 11.182 496.613 1487.784 97.42 9417 na.
Total: 509.760 1579.955 100.00 100.00
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Figure S1. X-ray structure of 3h
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