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1. General information

Unless otherwise noted, all reagents and solvents were purchased from commercial suppliers
and used without further purification. Column chromatography was performed on silica gel. NMR
spectra were recorded on Bruker AVANCE III (400 MHz) spectrometers. CDCl; was used for the
NMR analysis with tetramethyl silane as the internal standard. Chemical shifts were reported
upfield to TMS (0.00 ppm) for 'H NMR and relative to CDCl; (77.0 ppm) for 13C NMR. HPLC
analyses were performed on a Waters 2489 series instrument with chiral column OD-H, IA-H,
AD-H, IC-H and OJ-H. Optical rotations were measured using an MCP-500. HRMS spectra were
acquired on an Agilent 6210 ESI/TOF mass spectrometer.

2. General procedure for the synthesis of racemic 1,3-diarylpropan-1-ols

o) NaBH,4, MeOH, 0 °C OH

Ar MAW Pd/C, AcOH, NaBH, Ar )\/\Ar"

To a solution of chalcone derivative (0.25 mmol) in methanol (2 mL) was added NaBH, (38

mg, 1 mmol) at 0 °C. The mixture was stirred at 0 °C until the reaction was completed (monitored
by TLC). Then Pd/C (26.5 mg, 0.25 mmol, 10%), AcOH (1 mL) and NaBH, (38 mg, 1 mmol)
were added and stirred at 0 °C for 5 min. Pd/C was removed by filtration, the solvent was
concentrated under reduced pressure. The residue was purified by thin layer chromatography to

yield racemic 1,3-diphenylpropan-1-ol.

3. General procedure for the asymmetric hydrofunctionalisation of aryl alkynes

P o 1)50% HsPO; (1.0 equiv.), 110 °C, 24 h OH
Z. X o
Ar A" H  2) (RR)-10 (0.5 mol%), CTAB (20 mol%), Ar A
HCOONa (5 equiv.), H,0 (1 mL), 50 °C, 6 h | Phe Y
; Ph
(RR)-10

Under nitrogen atmosphere, alkyne (0.5 mmol), aldehyde (0.6 mmol) and 50% H;PO; (82 mg,
0.5 mmol in H,O) were added to a 10 mL Schlenk tube. The reaction mixture was stirred at 110
°C for 24 h. Then (R,R)-10 (1.9 mg, 0.5 mol%), CTAB (36.4 mg, 0.1 mol), HCOONa (170 mg, 2.5
mmol) and H,O (1 mL) were added, the reaction mixture was stirred at 50 °C for 12 h. Then water
(2 mL) was added and extracted with EtOAc, the combined organic layer was dried over Na,SO4
and concentrated under reduced pressure. The residue was further purified by thin layer

chromatography to afford desired product.



4. Gram-scale synthesis

OH
1) 50%H3PO3 (1.0 equiv.), 110°C, 24 h -
) (R,R)-Cat. 10 (0.05 mol%),
13 1.02 2a 1.7 CTAB (20 mol%), HCOONa (5 equiv.), 3a,157¢
a, 1. a, 1. 1.
9 9 H,0 (10 mL), 50 °C, 12 h 74% yield, 98% ee
OH
1) 50%H3P03 (1.0 equiv.), 110°C, 24 h B
) (R,R)-Cat. 10 (0.01 mol%),
CTAB (20 mol%), HCOONa (5 equiv.),
1a, 2.04 2a, 2.54 3a,2.88¢g
g 9 H,0 (10 mL), 50 °C, 24 h 68% yield, 98% ee

S/C = 2 000: Under nitrogen atmosphere, phenylacetylene (1la, 1.02 g, 10 mmol),
benzaldehyde (2a, 1.27 g, 12 mmol) and 50% H;PO; (1.64 g, 10 mmol in H,O) were added to a 50
mL Schlenk tube. The reaction mixture was stirred at 110 °C for 24 h. Then (R,R)-10 (3.8 mg,
0.05 mol%), CTAB (0.73 g, 2 mmol), HCOONa (3.40 g, 50 mmol) and H,O (10 mL) were added.
the reaction mixture was stirred at 50 °C for 12 h. Then water (10 mL) was added and extracted
with EtOAc. the combined organic layer was dried over Na,SO,4 and concentrated under reduced
pressure. The residue was further purified by silica gel column chromatography to afford chiral 4-
phenyl-2-oxazolidanone 3a with 74% yield and 98% ee.

S/C = 10 000: Under nitrogen atmosphere, phenylacetylene (1a, 2.04 g, 20 mmol),
benzaldehyde (2a, 2.54 g, 24 mmol) and 50% H;PO; (3.28 g, 20 mmol in H,0) were added to a 50
mL Schlenk tube. The reaction mixture was stirred at 110 °C for 24 h. Then (R,R)-10 (1.5 mg,
0.01 mol%), CTAB (1.46 g, 4 mmol), HCOONa (6.80 g, 100 mmol) and H,O (10 mL) were added,
the reaction mixture was stirred at 50 °C for 24 h. Then water (20 mL) was added and extracted
with EtOAc. the combined organic layer was dried over Na,SO,4 and concentrated under reduced
pressure. The residue was further purified by silica gel column chromatography to afford chiral 4-

phenyl-2-oxazolidanone 3a with 68% yield and 98% ee.

5. Synthetic transformations of chiral secondary alcohol products

OH Br ) Cul, Ne_zOMel
H 2-aminopyridine, diglyme
o~
100 °C, 24 h

3

97% ee 55% yield, 93% ee
Cul, NaOMe Cl
2-aminopyridine, diglyme \©\/j
o
100°C, 24 h
Cl
(R)-BW683C
93% ee 46% yield, 92% ee

Synthesis of chiral chroman 6'°

To a solution of 4d (145 mg, 0.5 mmol, 97% ee) in anhydrous diglyme (2 mL) was added
Cul (9.5 mg, 0.05 mmol), NaOMe (40.5 mg, 0.75 mmol) and 2-aminopyridine (9.4 mg, 0.1 mmol).
The mixture was stirred at 100 °C for 24 h and then quenched with water, extracted with EtOAc.



The organic phase was dried over Na,SOy, evaporated under reduced pressure and the residue was

purified by silica gel column chromatography to afford chiral chroman 6 as a yellow oil (57.8 mg,

55% yield, 93% ce): LD = +30.4 (¢ = 1.0, CHCl): "H NMR (400 MHz, CDCly) 6 7.46 - 727 (m,
5H), 7.14 — 7.06 (m, 2H), 6.92 — 6.84 (m, 2H), 5.06 — 5.02 (m, 1H), 3.02 — 2.93 (m, 1H), 2.81 — 2.74
(m, 1H), 2.22 — 2.15 (m, 1H), 2.12 — 2.02 (m, 1H); 3C NMR (100 MHz, CDCl3) J 155.1, 141.7,
129.5, 128.5, 127.8, 127.3, 126.0, 121.8, 120.3, 116.9, 77.7, 29.9, 25.0; HPLC (Chiralcel TA-H
column, n-hexane, 0.4 mL/min; 220 nm): tg = 27.0 min (minor), 28.9 min (major).
Synthesis of (R)-BW683C!°

To a solution of 5d (89.5 mg, 0.25 mmol, 93% ee) in anhydrous diglyme (1 mL) was added
Cul (4.8 mg, 0.025 mmol), NaOMe (20.3 mg, 0.375 mmol) and 2-aminopyridine(4.7 mg, 0.05
mmol). The mixture was stirred at 100 °C for 24 h and then quenched with water, extracted with
EtOAc. The organic phase was dried over Na,SO,, evaporated under reduced pressure and the

residue was purified by silica gel column chromatography to afford (R)-BW683C as a white solid

(32.0 mg, 46% yield, 92% ee): {15 = 13.8 (c = 1.0, CHCly): "H NMR (400 MHz, CDCls) 5 7.37
—7.31 (m, 4H), 7.11 — 7.01 (m, 2H), 6.83 — 6.75 (m, 1H), 5.01 (dd, J = 10.1, 2.5 Hz, 1H), 2.99 —
2.90 (m, 1H), 2.78 — 2.71 (m, 1H), 2.21 — 2.15 (m, 1H), 2.06 — 1.96 (m, 1H); '3C NMR (100
MHz, CDCl3) ¢ 153.4, 139.7, 133.7, 129.0, 128.7, 127.4, 127.3, 125.2, 123.2, 118.2, 77.1, 29.4,
24.8; HPLC (Chiralcel IA-H column, n-hexane : isopropanol =99 : 1 (v/v); 1.0 mL/min; 220 nm):

tg = 6.3 min (minor), 7.1 min (major).

6. Analytical data of chiral alcohols
(R)-1,3-diphenylpropan-1-ol' (3a, known compound)
OH

25

Colorless oil, 85.9 mg, 81% yield, 98% ee; [a] D =+37.0 (c = 1.0, CHCL3); "TH NMR (400 MHz,
CDCl3) 6 7.35-7.16 (m, 10H), 4.67 (dd, J= 7.8, 5.4 Hz, 1H), 2.78 — 2.62 (m, 2H), 2.17 — 1.97 (m,
3H); 3C NMR (100 MHz, CDCl3) 6 144.5, 141.7, 128.5, 128.4, 128.4, 127.6, 125.9, 125.8, 73.8,
40.4, 32.0; HPLC (Chiralcel OD-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0 mL/min;

220 nm): tg = 17.0 min (minor), 20.1 min (major).

(R)-3-phenyl-1-(o-tolyl)propan-1-ol® (3b, known compound)
OH

25

Colorless oil, 81.4 mg, 72% yield, 99% ee; la]p = +108.2 (¢ = 1.0, CHCI;); '"H NMR (400 MHz,



CDCls) 6 7.48 (d, J = 9.2 Hz, 1H), 7.30 — 7.07 (m, 8H), 4.91 (dd, J = 8.3, 4.4 Hz, 1H), 2.87 — 2.68 (m,
2H), 2.22 (s, 3H), 2.10 — 1.93 (m, 2H), 1.81 (s, 1H); 13C NMR (100 MHz, CDCl;) J 142.7, 141.8,
134.4, 130.4, 128.4, 128.4, 127.2, 126.3, 125.8, 125.1, 69.9, 39.4, 32.3, 18.9; HPLC (Chiralcel
AD-H column, n-hexane : isopropanol =99 : 1 (v/v); 1.0 mL/min; 220 nm): tg = 29.6 min (minor),

32.5 min (major).

(R)-1-(2-methoxyphenyl)-3-phenylpropan-1-ol! (3¢, known compound)

S0 oH

25

Colorless oil, 66.6 mg, 55% yield, 78% ce; [HD = +29.8 (¢ = 1.0, CHCIy); 'H NMR (400 MHz,
CDCl3) § 7.31 — 7.15 (m, 7H), 6.95 (t, J = 7.5 Hz, 1H), 6.88 (d, J = 8.2 Hz, 1H), 4.88 (dd, J = 8.0, 5.1
Hz, 1H), 3.83 (s, 3H), 2.87 — 2.79 (m, 1H), 2.72 — 2.64 (m, 2H), 2.20 — 2.05 (m, 2H); 3C NMR (100
MHz, CDCl3) 6 156.6, 142.1, 132.2, 128.4, 128.3, 128.3, 127.0, 125.7, 120.7, 110.5, 70.7, 55.2,
38.6, 32.3; HPLC (Chiralcel IB-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0 mL/min;

220 nm): tg = 10.3 min (minor), 12.6 min (major).

(R)-1-(2-fluorophenyl)-3-phenylpropan-1-ol' (3d, known compound)
F OH

25

Yellow oil, 74.8 mg, 65% yield, 75% ce; (9D = 421.0 (¢ = 1.0, CHCy); "H NMR (400 MHz,
CDCly) 8 7.46 (td, J="7.5, 1.9 Hz, 1H), 7.28 — 7.12 (m, 7H), 7.04 — 6.99 (m, 1H), 5.02 (dd, J= 7.7, 5.3
Hz, 1H), 2.81 — 2.65 (m, 2H), 2.13 — 2.03 (m, 3H); 3C NMR (100 MHz, CDCl;) & 159.8 (d, J =
245.4 Hz), 141.6, 131.4 (d, J = 13.2 Hz), 128.9 (d, J = 8.3 Hz), 128.4, 128.4, 127.3 (d, J = 4.5 Hz),
125.9, 124.3 (d, J= 3.5 Hz), 115.3 (d, J = 21.9 Hz), 67.9 (d, J = 2.4 Hz), 39.4, 32.0; HPLC (Chiralcel
IA-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 9.1 min (minor),

10.1 min (major).

(R)-1-(3-fluorophenyl)-3-phenylpropan-1-ol® (3e, known compound)
OH

ACRR®
25

Yellow oil, 64.4 mg, 56% yield, 96% ce; LD = +12.0 (¢ = 1.0, CHCIs); '"H NMR (400 MHz,
CDCls) 6 7.32 — 7.25 (m, 3H), 7.21 — 7.17 (m, 3H), 7.10 — 7.05 (m, 2H), 6.96 (td, J = 8.4, 2.7 Hz, 1H),
4.68 (dd, J = 7.9, 5.2 Hz, 1H), 2.78 — 2.63 (m, 2H), 2.12 — 1.96 (m, 3H); 3C NMR (100 MHz,



CDCly) § 162.9 (d, J = 246.0 Hz), 147.3 (d, J = 6.6 Hz), 141.5, 130.0 (d, J = 8.1 Hz), 128.4, 128.4,
1259, 121.4 (d, J=2.8 Hz), 114.4 (d, /= 21.2 Hz), 112.8 (d, J = 21.7 Hz), 73.2, 40.4, 31.9; HPLC
(Chiralcel IA-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220 nm): tz = 10.5

min (minor), 12.4 min (major).

(R)-3-phenyl-1-(p-tolyl)propan-1-ol' (3f, known compound)
OH

25
Colorless oil, 90.4 mg, 80% yield, 98% ee; [a]p — +36.8 (¢ = 1.0, CHCl3); "TH NMR (400 MHz,

CDCl3) 6 7.28 — 7.13 (m, 9H), 4.61 (dd, J = 7.7, 5.5 Hz, 1H), 2.75 — 2.59 (m, 2H), 2.33 (s, 3H),
2.15 — 1.95 (m, 3H); 13C NMR (100 MHz, CDCl;) J 141.8, 141.5, 137.3, 129.1, 128.4, 128.3,
125.9, 125.8, 73.7, 40.3, 32.0, 21.1; HPLC (Chiralcel OD-H column, n-hexane : isopropanol = 95
5 (v/v); 1.0 mL/min; 220 nm): tg = 15.0 min (minor), 18.2 min (major).

(R)-1-(4-ethylphenyl)-3-phenylpropan-1-ol (3g, unknown compound)
OH

25

Yellow oil, 90.1 mg, 75% yield, 99% ee; [a] D =+28.2 (¢ = 1.0, CHCl3); '"H NMR (400 MHz,
CDCl3) 6 7.29 — 7.15 (m, 9H), 4.64 (dd, J= 7.8, 5.5 Hz, 1H), 2.77 — 2.61 (m, 4H), 2.15 — 1.95 (m, 3H),
1.23 (t, J = 7.6 Hz, 3H); BC NMR (100 MHz, CDCl3) J 143.7, 141.8, 141.8, 128.4, 128.3, 128.0,
125.9, 125.8, 73.7, 40.3 , 32.1, 28.5, 15.6;, HRMS (ESI) Calculated for C;5sH,yNO, [M+Na]*
263.1406; found 263.1405; HPLC (Chiralcel OJ-H column, n-hexane : isopropanol = 95 : 5

(v/v); 1.0 mL/min; 220 nm): tg = 12.0 min (major), 16.2 min (minor).

(R)-1-(4-isopropylphenyl)-3-phenylpropan-1-ol* (3h, known compound)
OH

25

Yellow oil, 101.7 mg, 80% yield, 99% ee; laly — +40.0 (¢ = 1.0, CHCl;); 'H NMR (400 MHz,
CDCl3) 6 7.29 — 7.15 (m, 9H), 4.64 (dd, J= 7.9, 5.4 Hz, 1H), 2.93 — 2.84 (m, 1H), 2.78 — 2.61 (m, 2H),
2.15 - 1.94 (m, 3H), 1.24 (d, J = 6.9 Hz, 6H); 3C NMR (100 MHz, CDCl;) ¢ 148.3, 141.9, 141.8,
128.4, 128.3, 126.5, 125.9, 125.7, 73.7, 40.3, 33.8, 32.1, 24.0; HPLC (Chiralcel IB-H column, n-

hexane : isopropanol =95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 8.3 min (minor), 9.7 min (major).



(R)-1-(4-(tert-butyl)phenyl)-3-phenylpropan-1-ol' (3i, known compound)
OH

25

Yellow oil, 111.3 mg, 83% yield, >99% ee; [e]p — +27.6 (¢ = 1.0, CHCl3); 'TH NMR (400 MHz,
CDCl;) 6 7.38 = 7.15 (m, 9H), 4.64 (dd, J= 7.9, 5.4 Hz, 1H), 2.79 — 2.62 (m, 2H), 2.17 — 1.99 (m, 2H),
1.95 (s, 1H), 1.31 (s, 9H); 3C NMR (100 MHz, CDCl;) 6 150.6, 141.8, 141.5, 128.4, 128.3, 125.8,
125.6, 125.4, 73.6, 40.2, 34.5, 32.1, 31.3; HPLC (Chiralcel OJ-H column, n-hexane : isopropanol =
95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 10.2 min (major), 15.6 min (minor).

(R)-1-(4-methoxyphenyl)-3-phenylpropan-1-ol! (3j, known compound)
OH

\O
25

Colorless oil, 89.6 mg, 74% yield, 98% ce; %D = +29.6 (¢ = 1.0, CHCLy); 'H NMR (400 MHz,
CDCls) 6 7.29 — 7.16 (m, 7H), 6.90 — 6.86 (m, 2H), 4.62 (dd, J = 7.7, 5.7 Hz, 1H), 3.80 (s, 3H), 2.75 —
2.59 (m, 2H), 2.16 — 1.96 (m, 2H), 1.91 (s, 1H); 3C NMR (100 MHz, CDCl;) 6 159.0, 141.8, 136.6,
128.4,128.3,127.2,125.8, 113.8, 73.4, 55.3, 40.3, 32.1; HPLC (Chiralcel AD-H column, n-hexane :
isopropanol =95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 19.6 min (major), 22.0 min (minor).

(R)-1-(4-fluorophenyl)-3-phenylpropan-1-ol' (3k, known compound)
OH

F
25

Yellow oil, 78.2 mg, 68% yield, 92% ee; [a] D =+16.6 (c = 1.0, CHCl3); '"H NMR (400 MHz,
CDCLy) 6 7.31 — 6.99 (m, 9H), 4.65 (dd, J = 7.8, 5.4 Hz, 1H), 2.75 — 2.60 (m, 2H), 2.13 — 1.95 (m,
3H).; 3C NMR (100 MHz, CDCl3) d 162.1 (d, J = 245.4 Hz), 141.5, 140.2 (d, J = 3.2 Hz), 128.4,
128.4, 127.5 (d, J= 8.0 Hz), 125.9, 115.3 (d, J = 21.3 Hz), 73.1, 40.5, 31.9; HPLC (Chiralcel IA-H
column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 10.6 min (minor), 12.0

min (major).



(R)-1-(4-chlorophenyl)-3-phenylpropan-1-ol! (31, known compound)
OH

CI
25

Colorless oil, 96.0 mg, 78% yield, 95% ee; lalp — +17.0 (¢ = 1.0, CHCIl;); '"H NMR (400 MHz,
CDCl3) 6 7.33 = 7.16 (m, 9H), 4.64 (dd, /= 7.8, 5.3 Hz, 1H), 2.75 — 2.60 (m, 2H), 2.15 — 1.95 (m, 3H);
13C NMR (100 MHz, CDCl;) § 143.0, 141.4, 133.2, 128.6, 128.4, 128.4, 127.3, 125.9, 73.1, 40.4,
31.9; HPLC (Chiralcel OD-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220

nm): tg = 17.9 min (minor), 22.1 min (major).

(R)-1-(4-bromophenyl)-3-phenylpropan-1-ol' (3m, known compound)
OH

Br
25

Colorless oil, 114.6 mg, 79% yield, 95% ee; lalp — +15.2 (¢ = 1.0, CHCl;); '"H NMR (400 MHz,
CDCl3) 6 7.47 — 7.43 (m, 2H), 7.29 — 7.15 (m, 7H), 4.62 (dd, /= 7.9, 5.3 Hz, 1H), 2.73 — 2.60 (m, 2H),
2.12 - 1.93 (m, 3H); 13C NMR (100 MHz, CDCl;) 6 143.5, 141.4, 131.5, 128.4, 128.4, 127.6, 125.9,
121.3, 73.1, 40.4, 31.8; HPLC (Chiralcel OD-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0

mL/min; 220 nm): tg = 19.3 min (minor), 23.8 min (major).

(R)-3-phenyl-1-(4-(trifluoromethyl)phenyl)propan-1-ol! (3n, known compound)
OH

F3C
25

Yellow oil, 50.4 mg, 36% yield, 95% ece; el — +10.4 (¢ = 1.0, CHCl;); "TH NMR (400 MHz,
CDCls) 6 7.60 (d, J = 8.1 Hz, 2H), 7.45 (d, J = 8.0 Hz, 2H), 7.30 — 7.18 (m, 5H), 4.75 (dd, J = 8.0, 5.1
Hz, 1H), 2.79 — 2.65 (m, 2H), 2.15 — 1.97 (m, 3H); 3C NMR (100 MHz, CDCl;) J 148.5, 141.3,
129.7 (q, J = 32.3 Hz), 128.5, 128.4, 126.1, 126.0, 125.4 (q, J = 3.8 Hz), 124.3 (q, J = 272.0 Hz), 73.1,
40.5, 31.8; HPLC (Chiralcel IB-H column, n-hexane : isopropanol =95 : 5 (v/v); 1.0 mL/min; 220

nm): tg = 10.6 min (minor), 11.9 min (major).

(R)-3-phenyl-1-(thiophen-2-yl)propan-1-ol' (30, known compound)
OH

~

\_s



25
Colorless oil, 89.4 mg, 82% yield, 99% ee; (%D = +18.0 (¢ = 1.0, CHCL,); 'H NMR (400 MHz,

CDCly) 6 7.30 — 7.17 (m, 6H), 6.97 — 6.95 (m, 2H), 4.91 (dd, J = 7.6, 5.7 Hz, 1H), 2.79 — 2.66 (m, 2H),
2.24 —2.08 (m, 3H); 3C NMR (100 MHz, CDC]l;) J 148.5, 141.4, 128.5, 128.4, 126.6, 125.9, 124.6,
123.9, 69.5, 40.7, 32.0; HPLC (Chiralcel OD-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0
mL/min; 220 nm): tg = 17.7 min (minor), 24.5 min (major).
(R)-1-phenyl-3-(o-tolyl)propan-1-ol® (4a, known compound)

OH

25

Colorless oil, 82.5 mg, 73% yield, 98% ee; [a] D - +42.0 (¢ = 1.0, CHCIl;); '"H NMR (400 MHz,
CDCl3) 6 7.37 —7.25 (m, 5H), 7.14 — 7.06 (m, 4H), 4.71 (dd, J= 7.8, 5.3 Hz, 1H), 2.78 — 2.57 (m, 2H),
2.25 (s, 3H), 2.11 — 1.92 (m, 3H); 3C NMR (100 MHz, CDCl;) § 144.5, 140.0, 135.9, 130.2, 128.7,
128.5, 127.6, 126.0, 125.9, 125.9, 74.2, 39.2, 29.4, 19.2; HPL.C (Chiralcel OD-H column, n-hexane :

isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 17.2 min (minor), 19.3 min (major).

(R)-3-(2-fluorophenyl)-1-phenylpropan-1-ol? (4b, known compound)
OH F

25

Yellow oil, 79.4 mg, 69% vield, 97% ce; [4D = +36.8 (¢ = 1.0, CHCIy); "H NMR (400 MHz,
CDCly) 6 7.37 — 7.24 (m, 5H),7.20 — 7.13 (m, 2H), 7.04 — 6.95 (m, 2H) , 4.68 (dd, J = 8.0, 5.2 Hz, 1H),
2.83 — 2.65 (m, 2H), 2.14 — 1.97 (m, 3H); 13C NMR (100 MHz, CDCL;) § 161.1 (d, J = 244.7 Hz),
144.4, 130.6 (d, J=5.1 Hz), 128.6, 128.5, 127.6, 127.6, 127.5, 125.9, 115.2 (d, /= 22.3 Hz), 73.8, 39.1,
25.5 (d, J = 2.4 Hz); HPLC (Chiralcel OD-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0

mL/min; 220 nm): tg = 12.5 min (minor), 13.1 min (major).

(R)-3-(2-chlorophenyl)-1-phenylpropan-1-0l° (4¢, known compound)
OH cl

25

Colorless oil, 91.0 mg, 74% yield, 95% ee; [e]D — +40.6 (¢ = 1.0, CHCl;); '"H NMR (400 MHz,
CDCl3) 6 7.37 = 7.12 (m, 9H), 4.71 (dd, J= 7.8, 5.3 Hz, 1H), 2.93 — 2.85 (m, 1H), 2.80 — 2.73 (m, 1H),
2.14 - 1.99 (m, 3H); 13C NMR (100 MHz, CDCl;) J 144.3, 139.4, 133.9, 130.4, 129.5, 128.5, 127.6,
127.4, 126.8, 125.9, 73.9, 38.7, 30.0; HPLC (Chiralcel OD-H column, n-hexane : isopropanol = 95
5 (v/v); 1.0 mL/min; 220 nm): tg = 14.8 min (minor), 17.8 min (major).



(R)-3-(2-bromophenyl)-1-phenylpropan-1-ol® (4d, known compound)
OH Br

25

Colorless oil, 120.4 mg, 83% yield, 97% ce; 9D = 138.4 (¢ = 1.0, CHCl5):; 'H NMR (400 MHz,
CDCLy) 6 7.54 — 7.49 (m, 1H), 7.37 — 7.18 (m, 7H), 7.07— 7.01 (m, 1H), 4.71 (dd, J = 7.7, 5.4 Hz, 1H),
2.92-2.72 (m, 2H), 2.12 — 1.98 (m, 3H); 13C NMR (100 MHz, CDCl;) & 144.3, 141.1, 132.8, 130.4,
128.5, 127.6, 127.6, 127.4, 125.9, 124.4, 73.9, 38.8, 32.5; HPLC (Chiralcel OJ-H column, n-hexane

: isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 15.3 min (major), 16.9 min (minor).

(R)-1-phenyl-3-(m-tolyl)propan-1-ol3 (4e, known compound)
OH

25

Colorless oil, 90.5 mg, 80% yield, 98% ce; (%D = +37.8 (¢ = 1.0, CHCLy); 'H NMR (400 MHz,
CDCl3) 8 7.35 — 7.23 (m, 5H), 7.18 — 7.13 (m, 1H), 7.00 — 6.97 (m, 3H), 4.67 (dd, J= 7.8, 5.3 Hz, 1H),
2.74 — 2.58 (m, 2H), 2.31 (s, 3H), 2.17 — 1.96 (m, 3H); 3C NMR (100 MHz, CDCl;) 6 144.6, 141.7,
137.9, 129.2, 128.5, 128.3, 127.6, 126.6, 125.9, 125.4, 73.9, 40.5, 31.9, 21.4; HPLC (Chiralcel OD-H
column, r-hexane : isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 13.5 min (minor), 16.7

min (major).

(R)-3-(3-methoxyphenyl)-1-phenylpropan-1-ol? (4f, known compound)
OH

O\
25

Yellow oil, 61.7 mg, 51% yield, 98% ce; (9D = +31.4 (¢ = 1.0, CHCIy); "H NMR (400 MHz,
CDCly) 6 7.34 — 7.17 (m, 6H), 6.79 — 6.71 (m, 3H), 4.67 (dd, J = 7.9, 5.3 Hz, 1H), 3.77 (s, 3H), 2.75 —
2.59 (m, 2H), 2.16 — 1.96 (m, 3H); 13C NMR (100 MHz, CDCl;) 6 159.6, 144.5, 143.4, 129.3, 128.5,
127.6,125.9,120.8, 114.1, 111.1, 73.8, 55.1, 40.3, 32.1; HPLC (Chiralcel OD-H column, n-hexane :
isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 26.6 min (minor), 34.2 min (major).

(R)-1-phenyl-3-(p-tolyl)propan-1-ol® (4g, known compound)
OH

10



25
Colorless oil, 75.8 mg, 67% yield, 98% ce; %D = +18.6 (c = 1.0, CHCL,); 'H NMR (400 MHz,

CDCl3) 6 7.37 - 7.25 (m, 1H), 7.08 (s, 4H), 4.67 (dd, J= 7.8, 5.4 Hz, 1H), 2.73 — 2.58 (m, 2H), 2.31 (s,
3H), 2.19 — 1.93 (m, 3H); 13C NMR (100 MHz, CDCls) J 144.6, 138.6, 135.3, 129.0, 128.5, 128.3,
127.6, 125.9, 73.9, 40.5, 31.6, 21.0; HPLC (Chiralcel OD-H column, n-hexane : isopropanol = 95 :

5 (v/v); 1.0 mL/min; 220 nm): tg = 12.7 min (major), 15.4 min (minor).

(R)-3-(4-(tert-butyl)phenyl)-1-phenylpropan-1-ol® (4h, known compound)
OH

25

Colorless oil, 93.9 mg, 70% yield, 96% ee; lalp — +25.8 (¢ = 1.0, CHCl;); '"H NMR (400 MHz,
CDCl3) 6 7.36 — 7.24 (m, 7H), 7.14 — 7.09 (m, 2H), 4.68 (dd, J = 7.8, 5.4 Hz, 1H), 2.75 — 2.58 (m, 2H),
2.16 — 1.96 (m, 3H), 1.30 (s, 9H); 3C NMR (100 MHz, CDCl;) § 148.6, 144.6, 138.6, 128.5, 128.0,
127.6, 125.9, 125.2, 73.9, 40.4, 34.3, 31.5, 31.4; HPLC (Chiralcel IB-H column, n-hexane :

isopropanol = 98 : 2 (v/v); 1.0 mL/min; 220 nm): tg = 12.1 min (major), 12.9 min (minor).

(R)-3-(4-chlorophenyl)-1-phenylpropan-1-ol® (4i, known compound)
OH

CI
25

Colorless oil, 9.7 mg, 81% yield, 98% ce; [F1D = +19.2 (¢ = 1.0, CHCIy); 'H NMR (400 MHz,
CDCls) 6 7.36 — 7.25 (m, 7H), 7.13 — 7.08 (m, 2H), 4.65 (dd, J = 7.9, 5.3 Hz, 1H), 2.75 — 2.59 (m, 2H),
2.14 — 1.93 (m, 3H); 3C NMR (100 MHz, CDCl;)  144.4, 140.2, 131.5, 129.8, 128.6, 128.4, 127.7,
125.9, 73.7, 40.3, 31.3; HPLC (Chiralcel OD-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0

mL/min; 220 nm): tg = 12.9 min (major), 14.5 min (minor).

(R)-3-(4-bromophenyl)-1-phenylpropan-1-ol3 (4j, known compound)
OH

Br
25

Colorless oil, 116.0 mg, 80% yield, 99% ee; la]p = +17.2 (¢ = 1.0, CHCl;); '"H NMR (400 MHz,
CDCl3) 6 7.40 — 7.26 (m, 7H), 7.07 — 7.03 (m, 2H), 4.65 (dd, J="7.9, 5.3 Hz, 1H), 2.73 — 2.57 (m, 2H),
2.13 - 1.93 (m, 3H); 3C NMR (100 MHz, CDCls) J 144.3, 140.7, 131.4, 130.2, 128.5, 127.7, 125.8,
119.5, 73.6, 40.2, 31.4; HPLC (Chiralcel OJ-H column, n-hexane : isopropanol = 95 : 5 (v/v); flow

11



rate = 1.0 mL/min; 220 nm): tg = 19.2 min (major), 21.6 min (minor).

(R)-1-phenyl-3-(4-(trifluoromethyl)phenyl)propan-1-ol? (4k, known compound)
OH

CF3
25

Colorless oil, 82.6 mg, 59% yield, 96% ee; [e]D — +23.8 (¢ = 1.0, CHCl;); '"H NMR (400 MHz,
CDCly) 0 7.52 (d, J = 8.0 Hz, 2H), 7.36 — 7.25 (m, 7H), 4.67 (dd, /= 7.9, 5.3 Hz, 1H), 2.84 — 2.68 (m,
2H), 2.17 - 1.97 (m, 3H); 3C NMR (100 MHz, CDCl;) § 145.9, 144.3, 128.7, 128.6, 128.1, 127.8,
125.8, 125.3 (q, J = 4.0 Hz), 124.3 (q, J = 270 Hz), 73.7, 40.0, 31.8; HPLC (Chiralcel FLM-H
column, n-hexane : isopropanol = 98 : 2 (v/v); 1.0 mL/min; 220 nm): tg = 19.1 min (major), 22.8

min (minor).

(R)-3-(naphthalen-2-yl)-1-phenylpropan-1-ol*® (41, known compound)
OH

25

Yellow oil, 85.2 mg, 65% yield, 96% ce; [4D = 43.6 (¢ = 1.0, CHCly); TH NMR (400 MHz,
CDCls) 6 7.76 (dd, J = 14.6, 7.9 Hz, 3H), 7.61 (s, 1H), 7.45 — 7.38 (m, 2H), 7.34 — 7.23 (m, 6H), 4.68
(dd, J=17.9, 5.3 Hz, 1H), 2.92 — 2.77 (m, 2H), 2.24 — 2.02 (m, 3H); 1*C NMR (100 MHz, CDCL;) ¢
144.5, 139.2, 133.6, 132.0, 128.5, 127.9, 127.6, 127.6, 127.4, 127.3, 126.4, 125.9, 125.9, 125.1, 73.8,
40.3, 32.1; HPLC (Chiralcel OJ-H column, n-hexane : isopropanol = 85 : 15 (v/v); 1.0 mL/min;

220 nm): tg = 18.5 min (major), 22.5 min (minor).

(R)-3-(naphthalen-1-yl)-1-phenylpropan-1-0l° (4m, known compound)

25
Yellow oil, 89.1 mg, 68% yield, 96% ee; el - +48.0 (¢ = 1.0, CHCIl;); 'H NMR (400 MHz,

CDCl3) 6 7.97 = 7.91 (m, 1H), 7.84 — 7.80 (m, 1H), 7.69 (d, J= 6.8 Hz, 1H), 7.48 — 7.41 (m, 2H), 7.36
—7.24 (m, 7H), 4.74 (dd, J= 1.8, 5.2 Hz, 1H), 3.25 - 3.18 (m, 1H), 3.11 — 3.03 (m, 1H), 2.26 — 2.08 (m,
3H); 13C NMR (100 MHz, CDCI;) d 144.5, 138.0, 133.9, 131.8, 128.7, 128.5, 127.6, 126.6, 125.9,
125.9, 125.8, 125.5, 125.4, 123.7, 74.1, 39.8, 29.1; HPLC (Chiralcel OD-H column, n-hexane :
isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 32.2 min (minor), 36.9 min (major).

(R)-1,3-di-p-tolylpropan-1-ol* (5a, known compound)

12



OH
25

Colorless oil, 90.1 mg, 75% yield, 97% ee; [a]D - +15.2 (¢ = 1.0, CHCl;); '"H NMR (400 MHz,
CDCly) 6 7.24 —7.21 (m, 2H), 7.14 (d, J = 8.4 Hz, 2H), 7.07 (s, 4H), 4.62 (dd, J = 7.7, 5.5 Hz, 1H),
2.70 — 2.56 (m, 2H), 2.33 (s, 3H), 2.30 (s, 3H), 2.12 — 1.93 (m, 3H); 3C NMR (100 MHz, CDCl;) ¢
141.6, 138.7, 137.2, 135.2, 129.1, 129.0, 128.3, 125.9, 73.7, 40.4, 31.6, 21.1, 21.0; HPLC (Chiralcel
OD-H column, n-hexane : isopropanol =95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 12.1 min (major),

13.7 min (minor).

(R)-3-(4-fluorophenyl)-1-(p-tolyl)propan-1-ol' (5b, known compound)

OH
JORA SN
25

Yellow oil, 90.3 mg, 74% yield, 98% ce; [HD = +27.4 (¢ = 1.0, CHCIy); "H NMR (400 MHz,
CDCl3) 6 7.22 — 7.08 (m, 6H), 6.97 — 6.91 (m, 2H), 4.59 (dd, J = 7.8, 5.5 Hz, 1H), 2.72 — 2.56 (m, 2H),
2.33 (s, 3H), 2.12 — 1.90 (m, 3H); *C NMR (100 MHz, CDCl;) 6 161.2 (d, J = 243.2 Hz), 141.5,
137.4 (d, J=3.2 Hz), 137.3, 129.7 (d, J= 7.8 Hz), 129.2, 125.8, 115.0 (d, /= 21.1 Hz), 73.5, 40.4, 31.2,
21.1; HPLC (Chiralcel OJ-H column, n-hexane : isopropanol =95 : 5 (v/v); 1.0 mL/min; 220 nm):

tg = 15.1 min (major), 18.2 min (minor).

(R)-3-(4-chlorophenyl)-1-(p-tolyl)propan-1-ol” (5¢, known compound)

OH
L,
]25

Colorless oil, 100.1 mg, 77% yield, 98% ee; la]p = +18.8 (¢ = 1.0, CHCl;); '"H NMR (400 MHz,
CDCly) § 7.24 — 7.08 (m, 8H), 4.60 (dd, J = 7.8, 5.5 Hz, 1H), 2.72 — 2.56 (m, 2H), 2.34 (s, 3H), 2.12 —
2.03 (m, 1H), 1.99 — 1.90 (m, 2H); 3C NMR (100 MHz, CDCls) 6 141.4, 140.2, 137.4, 131.4, 129.8,
129.2, 128.4, 125.8, 73.5, 40.2, 31.4, 21.1; HPLC (Chiralcel OD-H column, n-hexane : isopropanol
=97 :3 (v/v); 1.0 mL/min; 220 nm): tg = 17.1 min (major), 18.5 min (minor).

(R)-3-(2-bromo-5-chlorophenyl)-1-(4-chlorophenyl)propan-1-ol (5d, unknown

compound)

13



Cl

25
Colorless oil, 136.0 mg, 76% yield, 93% ee; o] — +21.4 (¢ = 1.0, CHCl;); '"H NMR (400 MHz,

CDCl;) 6 7.47 — 7.40 (m, 1H), 7.35 — 7.26 (m, 4H), 7.19 (d, /= 2.6 Hz, 1H), 7.03 (dd, J = 8.4, 2.6 Hz,
1H), 4.69 (dd, J = 7.8, 5.1 Hz, 1H), 2.87 — 2.67 (m, 2H), 2.12 — 1.92 (m, 3H); 3C NMR (100 MHz,
CDCly) 0 142.7, 142.6, 133.8, 133.4, 133.3, 130.2, 128.7, 127.8, 127.2, 122.2, 73.0, 38.5, 32.3; HPLC
(Chiralcel OD-H column, n-hexane : isopropanol = 95 : 5 (v/v); 1.0 mL/min; 220 nm): tg = 11.1

min (minor), 11.7 min (major).
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8. HRMS spectra of 3g

OH
Na

3g
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T: FTMS + p ESI Full ms [100.0000-1500.0000]
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9. HPLC spectra of chiral alcohols

OH

oo,

Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Peak Ret Time[min] Area % Area Height
1 16.982 7961334 49.78 313551
2 20.232 8032529 50.22 239690
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Peak Ret Time[min] Area % Area Height
1 17.008 179694 0.97 9973
2 20.087 18403209 99.03 277064
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l3b

Chiralcel AD-H column, n-hexane/isopropanol = 99 : 1 (v/v), 1.0 mL/min, 220 nm, 30 °C
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l3c

Chiralcel IB-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel IA-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel IA-H column, n-hexane/isopropanol = 95

: 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OJ-H column, n-hexane/isopropanol = 95
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Chiralcel IB-H column, n#-hexane/isopropanol =95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OJ-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel AD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel IA-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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31
Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel IB-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C

0.60 .
] N
7 0
0.50 N
- Aun
040
D 030
< ]
020
0.10]
O-m: [ ‘ [ ‘ [ ‘ [ [ ‘ [
0.00 500 10.00 15.00 20.00
m[m|
Peak Ret Time[min] Area % Area Height
1 14.676 10788816 49.56 489300
2 17.821 10982317 50.44 421915
0.30
025
020
2 015]
< ]
010 )
] ©
: N
0.05- <
- Aunl
O@ A |
[ [ [ [ ‘ [ [ [ [ ‘ [ [ [ [ ‘ [ [ [
0.00 500 10.00 15.00 20.00
m[m]
Peak Ret Time[min] Area % Area Height
1 14.763 171048 2.59 8650
2 17.763 6443081 97.41 241733

67




70,

Chiralcel OJ-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C

] o
1 A
0701 ©
060+
0.50+
D 040
T
0.30+
020+
0.10
000 AN
0.00 200 400 600 800 1000 1200 00 1600 1800 2000
(]|
Peak Ret Time[min] Area % Area Height
1 12.596 13677958 50.04 711241
2 15.401 13655448 49.96 627257
1.20-
1.00
080
2 ]
< o060
0.40-|
] ©
f 5
0.20 M
: —
0.00|
0.00 200 400 600 800 1000 1200 00 1600 1800 2000
oad
Peak Ret Time[min] Area % Area Height
1 12.740 22039388 99.20 1200956
2 15.416 177932 0.80 11491

71




Chiralcel IB-H column, n-hexane/isopropanol = 98 : 2 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OJ-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel FLM-H column, n-hexane/isopropanol = 98 : 2 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OJ-H column, n-hexane/isopropanol = 85 : 15 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OJ-H column, n-hexane/isopropanol = 95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol = 97 : 3 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel OD-H column, n-hexane/isopropanol =95 : 5 (v/v), 1.0 mL/min, 220 nm, 30 °C
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Chiralcel IA-H column, n-hexane, 0.4 mL/min, 220 nm, 30 °C
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Chiralcel IA-H column, n-hexane/isopropanol =99 : 1 (v/v), 1.0 mL/min, 220 nm, 30 °C
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