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1. General information
Unless otherwise stated, all regents were purchased from commercial suppliers and used without

purifications. 2-(phenyl(tosyl)methyl)phenols!!! and pyrazolin-5-ones!?]

were synthesized
according to the known method. All reactions were carried out in glassware. Reactions were
monitored by TLC on silica gel precoated on glass plates, and spots were visualized with UV light
at 254nm. Flash column chromatography was performed on silica-gel.'H and '3C NMR were
recorded in CDCl; on Bruker AVANCE III (500 MHz). TMS served as internal standard (d= 0
ppm) for '"H NMR and CDCIl; was used as internal standard (d= 77.0 ppm) for *C NMR;
High-resolution electrospray ionization mass spectra (HR-ESI-MS) were recorded on an Agilent
6545 Q-TOF LCMS spectrometer equipped with an ESI source and controlled by using
MassHunter software. Specific rotations were performed on a Rudolph Autopol IV automatic
polarimeter. Chiral HPLC analyses were performed using Agilent 1260 chromatography.
Chiralpak IA, IC, ID, and OD-H columns were purchased from Daicel Chemical Industries
(Shanghai, China).
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2. General procedure for the synthesis of 3
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To a test tube were added catalyst IVb (0.05 mmol, 5 mol%), K.COs3 (1.2 equiv., 0.12 mmol), the
substituted 2-(phenyl(tosyl)methyl)phenol 1 or 4 (0.1 mmol) and pyrazolin-5-ones 2 (1.2 equiv.,
0.12 mmol), 1.5 mL DCE and 0.5 mL H>O were then added through syringe. The resulting
mixture was stirred at room temperature for 12 h. Then it was extracted with CH>Cl,, and the
organic layer was concentrated under reduced pressure. The crude product was purified by flash
chromatography to afford the product. The stereoselectivities were determined by Chiral HPLC
using a Chiralpak IA, IC, ID, or AD-H column.

3. Characterization data of product 3
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-methyl-2-phenyl-2,4-dih
ydro-3H-pyrazol-3-one (3aa)

MeO

Compound was isolated as a white solid (93% yield) after flash column chromatography on
silica-gel. '"H NMR (500 MHz, CDCl3) § 7.70 (d, J = 8.1 Hz, 1H), 7.44 (dd, J = 26.6, 7.8 Hz, 4H),
7.31 (t, J=17.9 Hz, 2H), 7.23 (t, J = 7.4 Hz, 2H), 7.15 (dq, J = 23.1, 7.6 Hz, 7H), 6.92 (t, J = 8.1
Hz, 1H), 6.81 (d, J = 8.0 Hz, 1H), 6.15 (s, 1H), 5.19 (s, 1H), 3.88 (s, 3H), 3.41 (d, J = 13.6 Hz,
1H), 3.14 (d, J = 13.6 Hz, 1H), 2.22 (s, 3H). *C NMR (126 MHz, CDCl;) 8 174.47, 161.62,
146.27, 143.71, 139.26, 137.50, 134.94, 129.24, 128.85, 128.56, 128.48, 128.15, 127.23, 127.09,
125.29, 124.49, 123.94, 120.14, 119.21, 109.33, 63.78, 56.00, 46.78, 40.82, 15.16. [a]p> =32 (c =
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1.0 in CH2Cl). The enantiomers were analyzed by HPLC using Daicel Chiralpak IA column at

254 nm (n-hexane/i-PrOH = 70/30), 1.0 mL/min; Major enantiomer: tg = 7.56 min, minor
enantiomer: tg = 11.13 min. 97:3 dr, 99% ee. HRMS (ESI) calcd for C3;H23sN,O3Na m/z [M + Na]":
499.1992, found: 499.1988.
(R)-4-benzyl-4-((S)-(2-hydroxy-4-methoxyphenyl)(phenyl)methyl)-5-methyl-2-phenyl-2,4-dih
ydro-3H-pyrazol-3-one (3ba)

OH Ph O

MeO
Compound was isolated as a white solid (84% yield) after flash column chromatography on
silica-gel. 'H NMR (500 MHz, CDCl3) 8 7.69 — 7.65 (m, 1H), 7.46 — 7.43 (m, 1H), 7.38 (d,J = 8.5
Hz, 1H), 7.28 (dd, J = 3.1, 2.0 Hz, 6H), 7.14 (dd, J = 4.3, 2.3 Hz, 5H), 7.07 (dd, J = 6.7, 3.0 Hz,
3H), 6.46 (dd, J = 8.6, 2.6 Hz, 1H), 6.40 (s, 1H), 4.88 (s, 1H), 3.60 (s, 3H), 3.37 (d, J = 13.7 Hz,
1H), 3.02 (d, J = 13.6 Hz, 1H), 2.29 (s, 3H). 3*C NMR (126 MHz, CDCls) 8§ 175.95, 163.25,
160.16, 155.71, 138.81, 136.63, 134.22, 130.53, 129.13, 129.06, 128.66, 128.62, 128.50, 128.39,
128.23, 128.14, 127.33, 127.26, 126.10, 125.49, 120.69, 106.31, 65.36, 55.04, 46.98, 41.24, 15.16.
[a]p® = 74 (¢ = 1.0 in CH2Cly). The enantiomers were analyzed by HPLC using Daicel Chiralpak
AD-H column at 254 nm (n-hexane/i-PrOH = 85/15), 1.0 mL/min; Major enantiomer: tr = 48.4
min, minor enantiomer: tr = 12.7 min. 56:44 dr, 90% ee. HRMS (ESI) calcd for C31H2sN>O3Na
m/z [M + Na]": 499.1992, found: 499.1992.
(R)-4-benzyl-4-((S)-(3-ethoxy-2-hydroxyphenyl)(phenyl)methyl)-5-methyl-2-phenyl-2,4-dihy
dro-3H-pyrazol-3-one (3ca)

OH Ph O

EtO

Compound was isolated as a colorless oil (80% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) 6 7.68 (dd, J = 8.1, 1.3 Hz, 1H), 7.44 (ddd, J = 25.7, 8.4,
1.2 Hz, 4H), 7.33 — 7.29 (m, 2H), 7.22 (t,J = 7.3 Hz, 2H), 7.17 — 7.10 (m, 7H), 6.89 (t, /= 8.1 Hz,
1H), 6.79 (dd, /= 8.1, 1.4 Hz, 1H), 6.14 (s, 1H), 6.01 (s, OH), 5.19 (s, 1H), 4.12 (dd, J=12.7, 7.0
Hz, 2H), 3.41 (d, J=13.6 Hz, 1H), 3.14 (d, /= 13.6 Hz, 1H), 2.22 (s, 3H), 1.46 (t,J = 7.0 Hz, 3H).
3C NMR (126 MHz, CDCl3) & 174.46, 161.59, 145.50, 143.79, 139.29, 137.52, 134.97, 129.23,
128.87, 128.54, 128.46, 128.14, 127.20, 127.07, 125.26, 124.45, 123.77, 120.12, 119.17, 110.16,
64.56, 63.77, 46.78, 40.82, 15.16, 14.91. [a]p® = 25 (c = 1.0 in CH,Cl,). The enantiomers were
analyzed by HPLC using Daicel Chiralpak ID column at 254 nm (n-hexane/i-PrOH = 70/30), 0.7
mL/min; Major enantiomer: tg = 10.68 min, minor enantiomer: tr = 43.44 min. 88:12 dr, 99% ee.
HRMS (ESI) caled for C32H30N203Na m/z [M + Na]*: 513.2149, found: 513.2140.
(R)-4-benzyl-4-((S)-(4-bromo-2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-methyl-2-phen
yl-2,4-dihydro-3H-pyrazol-3-one (3da)

OH Ph O
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Compound was isolated as a white solid (96% yield) after flash column chromatography on
silica-gel. '"H NMR (500 MHz, CDCl3) 8 7.94 (d, J= 2.0 Hz, 1H), 7.44 (d, J = 7.7 Hz, 2H), 7.38 (d,
J="1.3Hz, 2H), 7.32 (t, /= 7.9 Hz, 2H), 7.24 (t, J = 7.3 Hz, 2H), 7.17 (dt, J = 23.2, 7.8 Hz, 7H),
6.92 (d,J=2.2 Hz, 1H), 6.16 (s, 1H), 5.11 (s, 1H), 3.85 (s, 3H), 3.41 (d, /= 13.5 Hz, 1H), 3.07 (d,
J =13.5 Hz, 1H), 2.20 (s, 3H). 3C NMR (126 MHz, CDCls) & 174.32, 161.22, 146.92, 142.94,
138.52, 137.33, 134.67, 129.22, 128.76, 128.63, 128.60, 128.21, 127.50, 127.21, 126.47, 126.19,
125.50, 120.36, 113.00, 111.33, 63.64, 56.27, 46.64, 40.73, 15.09. [a]p? = 54 (¢ = 1.0 in CH2Cl,).
The enantiomers were analyzed by HPLC using Daicel Chiralpak IA column at 254 nm

(n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tr = 18.60 min, minor enantiomer: tr
= 34.63 min. 98:2 dr, 97% ee. HRMS (ESI) calcd for C31H27N203Na m/z [M + Na]™: 577.1097,
found: 577.1099.
(R)-4-benzyl-4-((S)-(3-fluoro-2-hydroxyphenyl)(phenyl)methyl)-5-methyl-2-phenyl-2,4-dihyd
ro-3H-pyrazol-3-one (3ea)

OH Ph

0
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Compound was isolated as white solid (92% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) & 7.73 (dd, J = 8.1, 1.3 Hz, 1H), 7.45 (dd, J = 8.7, 1.2 Hz,
2H), 7.41 — 7.36 (m, 2H), 7.35 — 7.28 (m, 2H), 7.20 — 7.08 (m, 6H), 6.91 (dd, J = 9.6, 8.2 Hz, 3H),
6.82 (dd, J = 8.1, 1.3 Hz, 1H), 5.17 (s, 1H), 3.89 (s, 3H), 3.41 (d, J = 13.6 Hz, 1H), 3.09 (d, J =
13.6 Hz, 1H), 2.23 (s, 3H). '*C NMR (126 MHz, CDCl3) & 174.77, 161.84, 151.59 (d, J = 237.5 Hz),
142.30 (d, J = 13.9 Hz), 138.44, 137.06, 134.37, 129.13, 128.61, 128.59 (d, J = 5.3 Hz), 128.57,
128.23, 127.50, 127.49 (d, J = 2.4), 127.28, 127.09, 125.69, 120.36, 119.67 (d, J = 7.4 Hz), 114.39
(d, J=18.3 Hz), 64.13, 47.99, 40.80, 15.07. [a]p?® = 65 (c = 1.0 in CH,Cl,). The enantiomers were
analyzed by HPLC using Daicel Chiralpak IA column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0
mL/min; Major enantiomer: tg = 15.28 min, minor enantiomer: trg = 32.80 min. 95:5 dr, 88% ee.
HRMS (ESI) caled for C30H25FN202Na m/z [M + Na]*: 487.1792, found: 487.1791.
(R)-4-benzyl-4-((S)-(4-fluoro-2-hydroxyphenyl)(phenyl)methyl)-5-methyl-2-phenyl-2,4-dihyd
ro-3H-pyrazol-3-one (3fa)

Compound was isolated as a white solid (93% yield) after flash column chromatography on
silica-gel. 'TH NM R (500 MHz, CDCI3) 8 9.08 (s, 1H), 7.51 — 7.46 (m, 1H), 7.29 — 7.22 (m, 9H),
7.16 (dd, J = 4.0, 2.5 Hz, 4H), 7.07 (dd, J = 6.5, 3.0 Hz, 2H), 6.63 (td, J = 8.3, 2.6 Hz, 1H), 6.56
(dd, J=10.1, 2.2 Hz, 1H), 4.90 (s, 1H), 3.34 (d, J = 13.6 Hz, 1H), 3.01 (d, J= 13.6 Hz, 1H), 2.30
(s, 3H). *C NMR (126 MHz, CDCls) § 175.84, 163.07, 5 162.90 (d, J = 246.2 Hz), 155.97 (d,J =
11.3 Hz), 138.28, 136.45, 133.97, 133.35 (d, J= 9.5 Hz), 129.05, 128.57 (d, J = 19.8 Hz), 128.30,
127.49, 127.45, 126.35, 120.92, 120.48 (d, J = 2.9 Hz), 107.05 (d, J = 21.1 Hz), 65.16, 49.94,
41.09, 15.11. [a]p® = 102 (c = 1.0 in CH>Cly). The enantiomers were analyzed by HPLC using
Daicel Chiralpak TA column at 254 nm (n-hexane/i-PrOH = 85/15), 0.7 mL/min; Major



enantiomer: tg = 17.6 min, minor enantiomer: tg = 8.2 min. 72:28 dr, 94% ee. HRMS (ESI) calcd
for C30H2sFN2O2Na m/z [M + Na]*: 487.1792, found: 487.1792.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-(trifluoromethyl)phenyl)(phenyl)methyl)-5-methyl-2-pheny
1-2,4-dihydro-3H-pyrazol-3-one (3ga)

OH Ph
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Compound was isolated as a white solid (80% yield) after flash column chromatography on
silica-gel. 'H NMR (500 MHz, CDCI3) § 7.75 — 7.66 (m, 3H), 7.51 — 7.47 (m, 2H), 7.42 — 7.36 (m,
3H), 7.36 — 7.27 (m, 4H), 7.20 — 7.15 (m, 2H), 7.14 (q, J = 1.3 Hz, 2H), 7.10 — 7.07 (m, 2H), 6.90
(t,J=7.9 Hz, 1H), 5.90 (s, 1H), 5.16 (s, 1H), 3.34 (d, /= 13.4 Hz, 1H), 3.00 (d, J= 13.4 Hz, 1H),
2.18 (s, 3H). 3C NMR (126 MHz, CDCl3) & 174.24, 161.56, 150.21, 137.28, 137.02, 134.26,
132.58, 129.15, 128.68, 128.24, 128.23, 127.30, & 125.56 (q, J = 4.66 Hz), 5 124.40 (q, J = 273.17
Hz), 120.94, 119.96, 8 116.44 (q, J = 29.23 Hz), 62.69, 46.91, 42.01, 14.71. [a]p®* =19 (¢ = 1.0 in
CH:Cl,). The enantiomers were analyzed by HPLC using Daicel Chiralpak AD-H column at 254
nm (n-hexane/i-PrOH = 85/15), 1.0 mL/min; Major enantiomer: tg = 8.0 min, minor enantiomer:
tr = 5.0 min. 72:28 dr, 94% ee. HRMS (ESI) calcd for C31H2sF3N2O2Na m/z [M + Na]*: 537.1760,
found: 487.1759.
(R)-4-benzyl-4-((S)-(2-hydroxyphenyl)(phenyl)methyl)-5-methyl-2-phenyl-2,4-dihydro-3H-p
yrazol-3-one (3ha)

Compound was isolated as a white solid (73% yield) after flash column chromatography on
silica-gel. 8 'H NMR (500 MHz, DMSO-ds) 6 9.82 (s, 1H), 7.67 (d, J = 7.3 Hz, 2H), 7.45 (d, J =
7.6 Hz, 2H), 7.36 — 7.30 (m, 7H), 7.16 — 7.08 (m, 7H), 6.61 (t, J = 8.0 Hz, 1H), 5.13 (s, 1H), 3.30
(d, J=13.3 Hz, 1H), 2.94 (d, J = 13.2 Hz, 1H), 2.15 (s, 3H). 3C NMR (126 MHz, DMSO-ds) &
174.34, 162.39, 154.11, 138.40, 137.29, 134.98, 130.92, 129.02, 128.81, 128.76, 128.26, 127.98,
127.69, 126.98, 126.76, 126.20, 125.03, 119.18, 119.06, 115.47, 62.48, 46.15, 40.81, 14.41. [a]p*®
=24 (c = 1.0 in CH2Cl,). The enantiomers were analyzed by HPLC using Daicel Chiralpak 1A
column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tg = 31.2 min,
minor enantiomer: tr = 12.4 min. 64:36 dr, 84% ee. HRMS (ESI) calcd for C3oH26N202Na m/z [M
+ Na]*: 469.1886, found: 487.1885.

(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(m-tolyl)methyl)-5-methyl-2-ph
enyl-2,4-dihydro-3H-pyrazol-3-one (3ia)



OH: o
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Compound was isolated as white solid (94% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) 6 7.50 (dd, J = 8.2, 1.4 Hz, 1H), 7.35 (d, J = 7.6 Hz, 2H),
7.19 (t, J = 7.9 Hz, 2H), 7.07 (d, J = 8.4 Hz, 2H), 7.03 — 6.96 (m, 7H), 6.86 (d, J = 7.4 Hz, 1H),
6.78 (t, J = 8.1 Hz, 1H), 6.67 (dd, J = 8.1, 1.3 Hz, 1H), 6.01 (s, 1H), 5.02 (s, 1H), 3.76 (s, 3H),
3.25 (d, J = 13.6 Hz, 1H), 3.03 (d, J = 13.5 Hz, 1H), 2.10 (s, 3H), 2.08 (s, 3H). *C NMR (126
MHz, CDCl3) 8 174.49, 161.70, 146.17, 143.60, 139.18, 137.98, 137.50, 134.97, 129.42, 129.21,
128.53, 128.34, 128.11, 127.98, 127.03, 125.80, 125.23, 124.41, 123.97, 120.09, 119.14, 109.23,
63.62, 55.96, 46.73, 40.69, 21.42, 15.11. [a]p® = 4 (¢ = 1.0 in CH2Cl,). The enantiomers were
analyzed by HPLC using Daicel Chiralpak AD-H column at 254 nm (n-hexane/i-PrOH = 90/10),
1.0 mL/min; Major enantiomer: tg = 20.67 min, minor enantiomer: tr = 49.90 min. 96:4 dr, 99%
ee. HRMS (ESI) caled for C30H32N20O3Na m/z [M + Na]*: 513.2149, found: 513.2148.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(p-tolyl)methyl)-5-methyl-2-phenyl-2,4-dih
ydro-3H-pyrazol-3-one (3ja)

MeO

Compound was isolated as colorless oil (94% yield) after flash column chromatography on
silica-gel. 'H NMR (500 MHz, CDCI3) § 7.53 — 7.45 (m, 4H), 7.34 — 7.30 (m, 2H), 7.18 — 7.13 (m,
3H), 7.12 (d, J = 2.7 Hz, 4H), 6.91 — 6.78 (m, 4H), 6.21 (s, 1H), 5.87 (s, 1H), 3.89 (s, 3H), 3.82 (s,
3H), 3.40 (d, J = 13.6 Hz, 1H), 3.26 (d, J = 13.6 Hz, 1H), 2.17 (s, 3H). *C NMR (126 MHz,
CDCl3) 6 174.72, 162.30, 156.59, 146.14, 144.08, 137.59, 135.06, 129.26, 129.04, 128.50, 128.25,
128.16, 128.00, 126.93, 125.06, 124.61, 124.02, 120.69, 119.94, 118.74, 111.13, 109.14, 63.48,
55.94, 55.80, 40.85, 37.94, 14.77. [a]p® = -13 (¢ = 1.0 in CH,Cl,). The enantiomers were
analyzed by HPLC using Daicel Chiralpak IA column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0
mL/min; Major enantiomer: tg = 21.00 min, minor enantiomer: trg = 25.16 min. 96:4 dr, 99% ee.
HRMS (ESI) caled for C30H3:N2O3Na m/z [M + Na]*: 513.2149, found: 513.2141.
(R)-4-benzyl-4-((R)-(2-hydroxy-3-methoxyphenyl)(2-methoxyphenyl)methyl)-5-methyl-2-phe
nyl-2,4-dihydro-3H-pyrazol-3-one (3ka)

MeO




Compound was isolated as a colorless oil (91% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) 6 7.64 (d, J = 8.0 Hz, 1H), 7.48 (dd, J = 8.5, 1.2 Hz, 2H),
7.34 —7.28 (m, 4H), 7.17 — 7.09 (m, 6H), 7.04 (d, J= 7.9 Hz, 2H), 6.91 (t, J = 8.1 Hz, 1H), 6.80
(dd, J=8.1, 1.4 Hz, 1H), 6.14 (s, 1H), 5.16 (s, 1H), 3.88 (s, 3H), 3.39 (d, J = 13.6 Hz, 1H), 3.16 (d,
J = 13.6 Hz, 1H), 2.26 (s, 3H), 2.22 (s, 3H). 3*C NMR (126 MHz, CDCls) & 174.49, 161.73,
146.20, 143.57, 137.50, 136.77, 136.22, 134.94, 129.19, 129.16, 128.65, 128.52, 128.09, 127.02,
125.21, 124.66, 123.81, 120.08, 119.15, 109.19, 63.75, 55.95, 46.40, 40.83, 20.91, 15.16. [a]p®® =
4 (¢ = 1.0 in CH2Cl). The enantiomers were analyzed by HPLC using Daicel Chiralpak 1A
column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tg = 29.36 min,
minor enantiomer: tr = 32.49 min. 93:7 dr, 99% ee. HRMS (ESI) calcd for C32H30N2O4Na m/z [M
+ Na]*: 529.2098, found: 529.2095.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(3-methoxyphenyl)methyl)-5-methyl-2-phe
nyl-2,4-dihydro-3H-pyrazol-3-one (3la)

©/OM6
OH O
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Compound was isolated as colorless oil (93% yield) after flash column chromatography on
silica-gel. 'H NMR (500 MHz, CDCl3) 8 7.65 (d, J= 7.8 Hz, 1H), 7.50 (d, J= 7.7 Hz, 2H), 7.31 (t,
J=17.9Hz, 2H), 7.17 - 7.08 (m, 7H), 7.01 — 6.95 (m, 2H), 6.91 (t, /= 8.1 Hz, 1H), 6.80 (d,/=7.3
Hz, 1H), 6.72 (dd, J = 8.1, 2.1 Hz, 1H), 6.14 (s, 1H), 5.16 (s, 1H), 3.88 (s, 3H), 3.64 (s, 3H), 3.37
(d, J = 13.5 Hz, 1H), 3.15 (d, J = 13.5 Hz, 1H), 2.22 (s, 3H). 3C NMR (126 MHz, CDCls) §
174.44, 161.67, 159.51, 146.19, 143.64, 140.81, 137.52, 134.84, 129.41, 129.20, 128.52, 128.10,
127.06, 125.18, 124.27, 123.87, 121.15, 119.92, 119.17, 114.33, 112.85, 109.29, 63.61, 55.97,
55.00, 46.69, 40.83, 15.13. [a]p?® = -3 (¢ = 1.0 in CH,Cl,). The enantiomers were analyzed by
HPLC using Daicel Chiralpak IA column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min;
Major enantiomer: tg = 20.28 min, minor enantiomer: tg = 36.74 min. 95:5 dr, 99% ee. HRMS
(ESI) calcd for C3,H30N204Na m/z [M + Na]*: 529.2098, found: 529.2093.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(4-methoxyphenyl)methyl)-5-methyl-2-phe
nyl-2,4-dihydro-3H-pyrazol-3-one (3ma)

OMe

0O

MeO \\“\/N _Ph

Compound was isolated as a colorless oil (93% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) 8 7.64 (d, J = 8.0 Hz, 1H), 7.48 (dd, J = 8.5, 1.2 Hz, 2H),
7.34 — 7.28 (m, 4H), 7.17 — 7.09 (m, 6H), 7.04 (d, /= 7.9 Hz, 2H), 6.91 (t, J = 8.1 Hz, 1H), 6.80
(dd,J=8.1, 1.4 Hz, 1H), 6.14 (s, 1H), 5.16 (s, 1H), 3.88 (s, 3H), 3.39 (d, /= 13.6 Hz, 1H), 3.16 (d,
J = 13.6 Hz, 1H), 2.26 (s, 3H), 2.22 (s, 3H). 3*C NMR (126 MHz, CDCls) & 174.51, 161.74,
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158.57, 146.22, 143.52, 137.47, 134.96, 131.30, 129.87, 129.16, 128.52, 128.10, 127.02, 125.22,
124.83, 123.69, 120.05, 119.16, 113.80, 109.18, 63.94, 55.94, 55.09, 45.93, 40.76, 15.16. [a]p®® =
4 (c = 1.0 in CH2Clb). The enantiomers were analyzed by HPLC using Daicel Chiralpak AD-H
column at 254 nm (n-hexane/i-PrOH = 80/20), 0.7 mL/min; Major enantiomer: tg = 30.42 min,
minor enantiomer: tg = 51.01 min. 87:13 dr, 99% ee. HRMS (ESI) calcd for C3;H30N>O4Na m/z
[M + Na]*: 529.2098, found: 529.2093.
(R)-4-((R)-benzo[d][1,3]dioxol-4-yl(2-hydroxy-3-methoxyphenyl)methyl)-4-benzyl-5-methyl-
2-phenyl-2,4-dihydro-3H-pyrazol-3-one (3na)

2

|
J\N/Ph
=N

MeO

Compound was isolated as a colorless oil (83% yield) after flash column chromatography on
silica-gel. '"H NMR (500 MHz, CDCl3) 8 7.70 (dd, J = 8.1, 1.3 Hz, 1H), 7.50 — 7.43 (m, 2H), 7.34
—7.30 (m, 2H), 7.14 (dt, J= 7.6, 4.8 Hz, 4H), 7.09 (dd, J= 7.4, 2.1 Hz, 2H), 6.95 — 6.86 (m, 3H),
6.80 (dd, J = 8.1, 1.2 Hz, 1H), 6.66 (d, J = 8.1 Hz, 1H), 6.14 (s, 1H), 5.85 (dd, J= 113, 1.5 Hz,
2H), 5.10 (s, 1H), 3.88 (s, 3H), 3.37 (d, J = 13.5 Hz, 1H), 3.09 (d, /= 13.6 Hz, 1H), 2.24 (s, 3H).
3C NMR (126 MHz, CDCl3) & 174.43, 161.65, 147.58, 146.59, 146.22, 143.51, 137.43, 134.86,
132.97, 129.16, 128.56, 128.54, 128.11, 127.05, 125.29, 124.65, 123.56, 122.04, 120.11, 119.25,
109.33, 109.28, 108.08, 100.92, 63.88, 55.95, 46.27, 40.78, 15.18. [a]p?* = 6 (¢ = 1.0 in CH>Cl,).
The enantiomers were analyzed by HPLC using Daicel Chiralpak IA column at 254 nm

(n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tr = 31.82 min, minor enantiomer: tr
= 52.97 min. 88:12 dr, 97% ee. HRMS (ESI) calcd for C3;H2sN>OsNa m/z [M + Na]*: 543.1890,
found: 543.1886.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(3-(trifluoromethoxy)phenyl)methyl)-5-met
hyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (30a)

©/OCF3
OH 0

|
J\/N/Ph

MeO

Compound was isolated as colorless oil (81% yield) after flash column chromatography on
silica-gel. '"H NMR (500 MHz, CDCl3) & 7.74 (dd, J = 8.2, 1.4 Hz, 1H), 7.48 — 7.40 (m, 2H), 7.36
(d, /=79 Hz, 1H), 7.31 (t, J= 8.0 Hz, 2H), 7.25 (dd, /= 17.4, 9.4 Hz, 2H), 7.15 (q, J = 6.4, 4.7
Hz, 4H), 7.10 (dd, J= 7.3, 2.0 Hz, 2H), 7.05 (d, /= 8.2 Hz, 1H), 6.94 (t, J = 8.1 Hz, 1H), 6.83 (dd,
J=28.1, 1.3 Hz, 1H), 6.13 (s, 1H), 5.19 (s, 1H), 3.89 (s, 3H), 3.41 (d, J=13.6 Hz, 1H), 3.08 (d, J =
13.6 Hz, 1H), 2.22 (s, 3H). *C NMR (126 MHz, CDCls) § 174.12, 161.16, 149.10, 146.30, 143.72,
141.54, 137.29, 134.62, 129.74, 129.17, 128.53, 128.20, 127.19, 127.09, 125.39, 123.67, 123.54,
121.73, 120.37 (q, J = 257.3 Hz), 120.02, 119.53, 119.43, 109.56, 63.68, 55.97, 46.18, 40.69,
15.06. [a]p® = 35 (¢ = 1.0 in CH,Cl,). The enantiomers were analyzed by HPLC using Daicel
Chiralpak IA column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tr =
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13.75 min, minor enantiomer: tr = 19.64 min. 98:2 dr, 99% ee. HRMS (ESI) calcd for
C32H27F3N204Na m/z [M + Na]*: 583.1815, found: 583.1809.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(4-(trifluoromethoxy)phenyl)methyl)-5-met
hyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (3pa)

OCF,

0]

MeO \\”\/N _Ph

Compound was isolated as a colorless oil (89% yield) after flash column chromatography on
silica-gel. 'H NMR (500 MHz, CDCls) & 7.78 (dd, J = 8.2, 1.4 Hz, 1H), 7.42 (t, J=9.1 Hz, 4H),
7.31 (t,J=8.0 Hz, 2H), 7.18 — 7.13 (m, 4H), 7.13 — 7.10 (m, 2H), 7.07 (d, J = 8.2 Hz, 2H), 6.95 (t,
J=28.1Hz, 1H), 6.83 (dd, J=8.1, 1.4 Hz, 1H), 6.14 (s, 1H), 5.19 (s, 1H), 3.90 (s, 3H), 3.43 (d, J =
13.6 Hz, 1H), 3.06 (d, J = 13.6 Hz, 1H), 2.24 (s, 3H). 3C NMR (126 MHz, CDCls) § 174.26,
161.29, 148.24, 146.32, 143.70, 137.85, 137.26, 134.75, 130.23, 129.15, 128.60, 128.22, 127.18,
125.50, 123.97, 123.69, 120.73, 120.36 (q, J = 257.3 Hz), 120.14, 119.40, 109.50, 63.80, 55.98,
45.79, 40.52, 15.08. [a]p®® = 32 (¢ = 1.0 in CH,Cl,). The enantiomers were analyzed by HPLC
using Daicel Chiralpak TA column at 254 nm (n-hexane/i-PrOH = 90/10), 0.7 mL/min; Major
enantiomer: tg = 22.70 min, minor enantiomer: tg = 25.78 min. 96:4 dr, 99% ee. HRMS (ESI)
calcd for C3H27N20sNa m/z [M + Na]*: 583.1815, found: 583.1808.
(R)-4-benzyl-4-((S)-(4-fluorophenyl)(2-hydroxy-3-methoxyphenyl)methyl)-5-methyl-2-phenyl
-2,4-dihydro-3H-pyrazol-3-one (3qa)

O]

MeO “\\“\/N’Ph

Compound was isolated as a white solid (95% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) § 7.73 (dd, J= 8.1, 1.3 Hz, 1H), 7.45 (dd, J = 8.7, 1.2 Hz,
2H), 7.41 — 7.36 (m, 2H), 7.35 — 7.28 (m, 2H), 7.20 — 7.08 (m, 6H), 6.91 (dd, J = 9.6, 8.2 Hz, 3H),
6.82 (dd, J = 8.1, 1.3 Hz, 1H), 5.17 (s, 1H), 3.89 (s, 3H), 3.41 (d, J = 13.6 Hz, 1H), 3.09 (d, J =
13.6 Hz, 1H), 2.23 (s, 3H). *C NMR (126 MHz, CDCl;) § 174.34, 161.84 (d, J = 246.2 Hz),161.45,
8146.27, 143.61, 137.34, 135.01 (d, J = 3.4 Hz), 134.80, 130.40 (d, J= 8.0 Hz), 129.14, 128.59, 128.17,
127.12, 125.38, 124.30, 123.64, 120.03, 119.31, 115.27 (d, J = 21.2 Hz), 109.37, 63.87, 55.96, 45.79,
40.63, 15.09. [a]p® = 39 (¢ = 1.0 in CH2Cly). The enantiomers were analyzed by HPLC using
Daicel Chiralpak ID column at 254 nm (n-hexane/i-PrOH = 70/30), 1.0 mL/min; Major
enantiomer: tg = 12.82 min, minor enantiomer: tg = 50.63 min. 93:7 dr, 99% ee. HRMS (ESI)
calcd for C31H27FN2O3Na m/z [M + Na]*: 517.1898, found: 517.1984.
(R)-4-benzyl-4-((S)-(4-chlorophenyl)(2-hydroxy-3-methoxyphenyl)methyl)-5-methyl-2-pheny
1-2,4-dihydro-3H-pyrazol-3-one (3ra)



Cl

MeO

Compound was isolated as a white solid (93% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) & 7.68 (dd, J= 8.2, 1.4 Hz, 1H), 7.46 (dd, J = 8.6, 1.2 Hz,
2H), 7.36 — 7.30 (m, 4H), 7.22 - 7.16 (m, 3H), 7.16 — 7.12 (m, 3H), 7.10 (dd, /= 7.4, 2.1 Hz, 2H),
6.92 (t, J = 8.1 Hz, 1H), 6.81 (dd, J = 8.1, 1.4 Hz, 1H), 6.13 (s, 1H), 5.16 (s, 1H), 3.89 (s, 3H),
3.40 (d, J=13.6 Hz, 1H), 3.10 (d, J = 13.6 Hz, 1H), 2.22 (s, 3H). '*C NMR (126 MHz, CDCls) &
174.24, 161.36, 146.26, 143.62, 137.81, 137.32, 134.68, 133.09, 130.15, 129.15, 128.60, 128.17,
127.15, 125.41, 123.98, 123.60, 120.03, 119.34, 109.44, 63.65, 55.97, 45.95, 40.69, 15.10. [a]p?
=11 (c = 1.0 in CHCl,). The enantiomers were analyzed by HPLC using Daicel Chiralpak ID
column at 254 nm (n-hexane/i-PrOH = 70/30), 1.0 mL/min; Major enantiomer: tg = 20.00 min,
minor enantiomer: tr = 24.35 min. 95:5 dr, 99% ee. HRMS (ESI) caled for C31H27CIN2O3Na m/z
[M + Na]*: 533.1602, found: 533.1596.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(2-(trifluoromethyl)phenyl)methyl)-5-meth
yl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (3sa)

©0F3
OH 0o

MeO . J\N/ph

Compound was isolated as a white solid (89% yield) after flash column chromatography on
silica-gel. '"H NMR (500 MHz, CDCl3)$ 7.67 (d, J = 7.7 Hz, 1H), 7.56 (dd, J = 11.2, 7.6 Hz, 3H),
7.41(t,J=7.7Hz, 1H), 7.37-7.31 (m, 3H), 7.17 (t, J= 7.3 Hz, 1H), 7.09 (q, J = 5.8, 5.2 Hz, 5H),
6.84 (h,J=7.3 Hz, 3H), 6.17 (s, 1H), 5.72 (s, 1H), 3.93 (s, 3H), 3.55 (d, /= 13.4 Hz, 1H), 3.34 (d,
J =13.3 Hz, 1H), 2.07 (s, 3H). 3C NMR (126 MHz, CDCls) & 173.89, 161.48, 146.16, 143.80,
138.81, 137.54, 134.28, 132.16, 129.47, 128.69, 128.63, 128.27 (q, J = 29.5 Hz), 127.95, 127.33,
127.14, 126.83 (q, J = 6.3 Hz), 125.20, 124.88, 121.42, 124.21 (q, J = 274.8 Hz), 119.65, 118.21,
109.43, 63.17, 56.05, 41.96, 41.84, 14.45. [a]p®® = -125 (¢ = 1.0 in CH2Cl,). The enantiomers
were analyzed by HPLC using Daicel Chiralpak IA column at 254 nm (n-hexane/i-PrOH = 90/10),
1.0 mL/min; Major enantiomer: tr = 8.55 min, minor enantiomer: tg = 10.94 min. 99:1 dr, 99% ee.
HRMS (ESI) caled for C3,Ha7F3N>O3Na m/z [M + Na]™: 567.1866, found: 567.1859.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(3-(trifluoromethyl)phenyl)methyl)-5-meth
yl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (3ta)

OH @)

MeO - ”\/N’Ph
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Compound was isolated as white solid (92% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCI3) & 7.75 (dd, J = 8.2, 1.3 Hz, 1H), 7.68 (s, 1H), 7.62 (d, J =
8.3 Hz, 1H), 7.48 — 7.41 (m, 3H), 7.36 — 7.29 (m, 3H), 7.16 (q, J = 6.4, 5.1 Hz, 4H), 7.11 (dd, J =
7.4,2.0 Hz, 2H), 6.95 (t, /= 8.1 Hz, 1H), 6.83 (dd, J= 8.1, 1.4 Hz, 1H), 6.15 (s, 1H), 5.25 (s, 1H),
3.89 (s, 3H), 3.43 (d, J = 13.6 Hz, 1H), 3.10 (d, J = 13.6 Hz, 1H), 2.22 (s, 3H). *C NMR (126
MHz, CDCl3) ¢ 174.11, 161.15, 146.29, 143.72, 140.30, 137.23, 134.63, 132.04, 130.73 (q, J =
32.0 Hz), 129.16, 128.97, 128.56, 128.22, 127.20, 125.70 (q, J = 3.8 Hz), 125.45, 124.12 (q, J =
3.7 Hz), 123.90 (q, J = 272.5 Hz), 123.58, 123.55, 120.04, 119.47, 109.58, 63.63, 55.97, 46.32,
40.54, 15.03. [a]p® = 20 (¢ = 1.0 in CH2Cly). The enantiomers were analyzed by HPLC using
Daicel Chiralpak TA column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major
enantiomer: tg = 13.37 min, minor enantiomer: tg = 18.64 min. 97:3 dr, 99% ee. HRMS (ESI)
calcd for C33H27F3N20O3Na m/z [M + Na]™: 567.1866, found: 567.1856.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(4-(trifluoromethyl)phenyl)methyl)-5-meth
yl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (3ua)

CF,

MeO

Compound was isolated as a colorless oil (90% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) 6 7.72 (dd, J = 8.1, 1.4 Hz, 1H), 7.50 (q, J = 8.4 Hz, 4H),
7.46 —7.40 (m, 2H), 7.36 — 7.29 (m, 2H), 7.19 — 7.13 (m, 4H), 7.11 (dd, J= 7.4, 2.0 Hz, 2H), 6.94
(t,J=28.1 Hz, 1H), 6.83 (dd, J= 8.1, 1.4 Hz, 1H), 6.14 (s, 1H), 5.25 (s, 1H), 3.89 (s, 3H), 3.43 (d,
J=13.5Hz, 1H), 3.10 (d, J= 13.6 Hz, 1H), 2.23 (s, 3H). *C NMR (126 MHz, CDCl3) § 174.14,
161.19, 146.31, 143.73, 143.36, 137.25, 134.57, 129.17, 129.41 (q, J = 32.6 Hz), 128.63, 128.22,
127.23, 125.41 (q, J = 3.7 Hz), 123.98 (q, J = 272.7 Hz), 123.69, 123.54, 120.07, 119.44, 109.60,
63.52, 55.99, 46.32, 40.66, 15.09. [a]p? = 21 (¢ = 1.0 in CH,Cl,). The enantiomers were analyzed
by HPLC using Daicel Chiralpak IA column at 254 nm (n-hexane/i-PrOH = 95/5), 1.0 mL/min;
Major enantiomer: tg = 28.40 min, minor enantiomer: tg = 30.18 min. 97:3 dr, 98% ee. HRMS
(ESI) calcd for C3,H27F3N203Na m/z [M + NaJ*™: 567.1866, found: 567.1860.
(R)-4-benzyl-4-((S)-(3,5-bis(trifluoromethyl)phenyl)(2-hydroxy-3-methoxyphenyl)methyl)-5-
methyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (3va)

MeO

Compound was isolated as a colorless oil (95% yield) after flash column chromatography on
silica-gel. 'H NMR (500 MHz, CDCls) & 7.88 (s, 2H), 7.83 (d, J = 8.1 Hz, 1H), 7.71 (s, 1H), 7.43
(d, J=17.7 Hz, 2H), 7.32 (t, J = 7.9 Hz, 2H), 7.19 — 7.14 (m, 4H), 7.10 (dd, J = 7.1, 2.3 Hz, 2H),
6.99 (t, J = 8.1 Hz, 1H), 6.86 (dd, J = 8.2, 1.3 Hz, 1H), 6.14 (s, 1H), 5.30 (s, 1H), 3.91 (s, 3H),
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3.46 (d, J=13.6 Hz, 1H), 3.05 (d, J= 13.7 Hz, 1H), 2.23 (s, 3H). *C NMR (126 MHz, CDCl;) &
173.81, 160.71, 146.38, 143.78, 141.94, 137.00, 134.39, 131.71 (q, J = 33.4 Hz) 129.14, 129.01 (q,
J = 2.65 Hz), 128.58, 128.34, 127.35, 125.64, 123.26, 123.08 (q, J = 273.42 Hz), 122.72,
121.23-121.41 (m), 119.96, 119.86, 109.93, 63.54, 56.02, 46.06, 40.33, 14.97. [0]p>* = 15 (¢ = 1.0
in CH2Clb). The enantiomers were analyzed by HPLC using Daicel Chiralpak IA column at 254

nm (n-hexane/i-PrOH = 95/5), 1.0 mL/min; Major enantiomer: tg = 12.09 min, minor enantiomer:
tr = 15.96 min. 97:3 dr, 99% ee. HRMS (ESI) caled for Ci3sHxsFsN2OsNa m/z [M + Na]*:
635.1740, found:635.1729.
(R)-4-((S)-[1,1'-biphenyl]-4-yl(2-hydroxy-3-methoxyphenyl)methyl)-4-benzyl-5-methyl-2-phe
nyl-2,4-dihydro-3H-pyrazol-3-one (3wa)

Ph

MeO

Compound was isolated as white solid (90% yield) after flash column chromatography on
silica-gel. 'TH NMR (500 MHz, CDCl3) § 7.73 (d, J = 7.9 Hz, 1H), 7.52 (d, J = 7.4 Hz, 2H), 7.48
(dd, J=17.5,4.3 Hz, 6H), 7.41 (t,J= 7.6 Hz, 2H), 7.32 (t, /= 7.9 Hz, 3H), 7.15 (p, J=7.0, 6.3 Hz,
6H), 6.95 (t, J=28.1 Hz, 1H), 6.82 (d, /= 7.7 Hz, 1H), 6.17 (s, 1H), 5.24 (s, 1H), 3.90 (s, 3H), 3.43
(d, J = 13.5 Hz, 1H), 3.17 (d, J = 13.6 Hz, 1H), 2.27 (s, 3H). 3C NMR (126 MHz, CDCls) §
174.44, 161.63, 146.26, 143.67, 140.52, 139.98, 138.26, 137.45, 134.88, 129.21, 128.65, 128.57,
128.15, 127.19, 127.13, 127.09, 126.94, 125.32, 124.38, 123.87, 120.15, 119.26, 109.34, 63.76,
55.98, 46.39, 40.78, 15.20. [a]p® = -51 (¢ = 1.0 in CH2Cl;). The enantiomers were analyzed by
HPLC using Daicel Chiralpak IA column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min;
Major enantiomer: tg = 25.44 min, minor enantiomer: tg = 24.17 min. 95:5 dr, 99% ee. HRMS
(ESI) calcd for C37H3,N>03Na m/z [M + Na]*: 575.2305, found: 575.2296.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(naphthalen-1-yl)methyl)-5-methyl-2-phen
yl-2,4-dihydro-3H-pyrazol-3-one (3xa)

OH
. .\\\”\/N/Ph

N

MeO

Compound was isolated as white solid (91% yield) after flash column chromatography on
silica-gel. '"H NMR (500 MHz, CDCl;) 5 8.42 (d, J = 8.6 Hz, 1H), 7.82 (d, J = 7.8 Hz, 1H), 7.73 (d, J
= 8.2 Hz, 1H), 7.66 — 7.60 (m, 2H), 7.57 — 7.52 (m, 2H), 7.47 (d, J= 7.2 Hz, 1H), 7.37 (t, J= 7.2 Hz,
2H), 7.35 - 7.31 (m, 1H), 7.22 — 7.11 (m, 7H), 6.86 — 6.75 (m, 2H), 6.37 (s, 1H), 6.08 (s, 1H), 3.91 (s,
3H), 3.54 (d, J=13.2 Hz, 1H), 3.38 (d, J = 13.2 Hz, 1H), 1.96 (s, 3H). *C NMR (126 MHz, CDCl3) §
174.34, 161.93, 145.88, 143.26, 137.67, 136.43, 134.42, 134.04, 131.77, 129.42, 128.93, 128.61,
127.96, 127.95, 127.11, 126.64, 125.54, 125.37, 125.23, 125.15, 123.88, 123.01, 122.70, 119.83,
118.82, 109.31, 62.75, 55.98, 41.80, 41.47, 14.60. [a]p?® = -182 (¢ = 1.0 in CH,Cl,). The
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enantiomers were analyzed by HPLC using Daicel Chiralpak IA column at 254 nm
(n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tg = 20.70 min, minor enantiomer: tr
= 27.63 min. 98:2 dr, 99% ee. HRMS (ESI) calcd for C3sH30N203Na m/z [M + Na]™: 549.2153,
found: 549.2149.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(naphthalen-2-yl)methyl)-5-methyl-2-phen
yl-2,4-dihydro-3H-pyrazol-3-one (3ya)

OHI

”\
MeO RN P
N /I\l/ h

N

Compound was isolated as white solid (95% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCls) & 7.83 (s, 1H), 7.78 — 7.74 (m, 1H), 7.73 — 7.67 (m, 2H),
7.63 (dd, J= 8.1, 1.2 Hz, 1H), 7.54 (dd, J = 8.6, 1.9 Hz, 1H), 7.50 (dd, J = 8.6, 1.1 Hz, 2H), 7.43
(dt, J=6.2, 3.4 Hz, 2H), 7.36 — 7.31 (m, 2H), 7.19 — 7.13 (m, 6H), 6.91 (t, J = 8.1 Hz, 1H), 6.80
(dd, J=8.1, 1.4 Hz, 1H), 6.18 (s, 1H), 5.38 (s, 1H), 3.88 (s, 3H), 3.45 (d, /= 13.4 Hz, 1H), 3.27 (d,
J =13.6 Hz, 1H), 2.22 (s, 3H). '3C NMR (126 MHz, CDCl3) § 174.43, 161.68, 146.20, 143.65,
137.47, 136.97, 134.77, 133.29, 132.45, 129.26, 128.58, 128.17, 128.12, 127.92, 127.40, 127.25,
127.10, 127.09, 126.02, 125.83, 125.31, 124.25, 124.06, 120.14, 119.18, 109.33, 63.50, 55.97,
46.91, 40.99, 15.18. [a]p®® = -75 (¢ = 1.0 in CH2Cly). The enantiomers were analyzed by HPLC
using Daicel Chiralpak TA column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major
enantiomer: tg = 29.37 min, minor enantiomer: trg = 32.88 min. 94:6 dr, 99% ee. HRMS (ESI)
calcd for C35H30N203Na m/z [M + Na]*: 549.2153, found: 549.2148.
(R)-4-benzyl-4-((5)-1-(2-hydroxy-3-methoxyphenyl)-3-phenylprop-2-yn-1-yl)-5-m
ethyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (3za)

on I

0]
MeO ’\\\“\/N/Ph

N

Compound was isolated as a colorless oil (78% yield) after flash column chromatography on
silica-gel. '"H NMR (500 MHz, CDCl3) § 7.50 (d, J = 7.7 Hz, 2H), 7.40 — 7.37 (m, 2H), 7.30 —
7.27 (m, SH), 7.23 — 7.16 (m, 7H), 6.89 (t, J= 8.0 Hz, 1H), 6.80 (dd, J= 8.0, 1.4 Hz, 1H), 6.17 (s,
1H), 5.03 (s, 1H), 3.86 (s, 3H), 3.52 (d, J = 13.7 Hz, 1H), 3.35 (d, /= 13.7 Hz, 1H), 2.51 (s, 3H).
3C NMR (126 MHz, CDCl3) & 173.21, 160.71, 146.69, 143.35, 137.42, 134.90, 131.63, 129.20,
128.51, 128.28, 128.24, 128.21, 127.15, 125.11, 122.82, 122.75, 121.53, 119.77, 119.53, 110.35,
86.75, 84.53, 63.96, 56.06, 39.20, 35.43, 15.88. [a]p?® = -47 (¢ = 1.0 in CH2Cl,). The enantiomers
were analyzed by HPLC using Daicel Chiralpak ID column at 254 nm (n-hexane/i-PrOH = 60/40),
0.7 mL/min; Major enantiomer: tg = 14.92 min, minor enantiomer: tg = 42.04 min. 80:20 dr, 86%
ee. HRMS (ESI) caled for C37H30N203Na m/z [M + Na]*™: 573.2149, found: 573.2140.
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(R)-4-benzyl-4-((S)-1-(2-hydroxy-3-methoxyphenyl)ethyl)-5-methyl-2-phenyl-2,4-dihydro-3H
-pyrazol-3-one (3Aa)
OH =

”\
MeO WY

N

Compound was isolated as a colorless oil (40% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3)  7.64 (d, J = 8.6 Hz, 2H), 7.35 — 7.32 (m, 3H), 7.17 - 7.13
(m, 5H), 7.06 — 7.02 (m, 2H), 6.95 (t, J = 8.0 Hz, 1H), 6.13 (s, 1H), 3.92 (s, 3H), 3.91 (q, /= 8.0
Hz 1H), 3.12 (d, /= 13.7 Hz, 1H), 2.98 (d, J= 13.7 Hz, 1H), 2.30 (s, 3H), 1.25 (d, /= 7.3 Hz, 3H).
3C NMR (126 MHz, CDCl3) & 174.36, 162.29, 146.19, 143.73, 137.65, 135.52, 128.99, 128.60,
128.14, 127.04, 126.90, 125.02, 122.74, 119.56, 119.34, 109.27, 64.19, 56.02, 38.99, 16.07, 14.87,
14.65. [a]p® = 94 (¢ = 1.0 in CH,Cl,). The enantiomers were analyzed by HPLC using Daicel
Chiralpak ID column at 254 nm (n-hexane/i-PrOH = 80/20), 1.0 mL/min; Major enantiomer: tr =
20.56 min, minor enantiomer: tg = 13.33 min. 60:40 dr, 90% ee. HRMS (ESI) caled for
CasH26N,O3Na m/z [M + Na]*: 437.1836, found: 437.1828.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-methyl-2-(p-tolyl)-2,4-di
hydro-3H-pyrazol-3-one (3ab)

OH Ph ﬁ\
=N

Compound was isolated as a white solid (85% yield) after flash column chromatography on
silica-gel. 'H NMR (500 MHz, CDCl3) & 7.68 (dd, J = 8.2, 1.3 Hz, 1H), 7.42 — 7.38 (m, 2H), 7.30
(d, J=8.4Hz, 2H), 7.22 (t, J= 7.4 Hz, 2H), 7.19 - 7.16 (m, 1H), 7.15 — 7.08 (m, 7H), 6.90 (t, J =
8.1 Hz, 1H), 6.80 (dd, J = 8.1, 1.3 Hz, 1H), 5.16 (s, 1H), 3.89 (s, 3H), 3.39 (d, J = 13.5 Hz, 1H),
3.11 (d, J = 13.6 Hz, 1H), 2.32 (s, 3H), 2.20 (s, 3H). '*C NMR (126 MHz, CDCls) & 174.29,
161.45, 146.24, 143.66, 139.26, 135.04, 135.00, 134.97, 129.24, 129.12, 128.84, 128.47, 128.13,
127.20, 127.06, 124.48, 123.96, 120.25, 119.18, 109.27, 63.65, 55.99, 46.75, 40.76, 20.98, 15.15.
[a]p® = 34 (c = 1.0 in CH2Cly). The enantiomers were analyzed by HPLC using Daicel Chiralpak
ID column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tr = 26.31 min,
minor enantiomer: tr = 52.49 min. 97:3 dr, 97% ee. HRMS (ESI) calcd for C3;H30N2O3Na m/z [M
+ Na]*":513.2149, found: 513.2139.
(R)-4-benzyl-2-(2-ethylphenyl)-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)meth
yl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one (3ac)

OH Ph O

MeO

Compound was isolated as a colorless oil (77% yield) after flash column chromatography on
silica-gel. 'H NMR (500 MHz, CDCls) 8 7.95 (d, J = 8.1 Hz, 1H), 7.54 — 7.48 (m, 2H), 7.29 (t,J =
7.4 Hz, 2H), 7.26 — 7.22 (m, 4H), 7.21 — 7.16 (m, 4H), 7.03 (td, /= 7.5, 1.9 Hz, 1H), 6.94 (t, J =
8.1 Hz, 1H), 6.82 (dd, J = 8.1, 1.3 Hz, 1H), 6.29 (dd, J = 7.9, 1.2 Hz, 1H), 6.26 (s, 1H), 5.18 (s,
1H), 3.89 (s, 3H), 3.44 (d, J = 13.5 Hz, 1H), 3.03 (d, J=13.5 Hz, 1H), 2.38 (s, 3H), 1.87 (qd, J =
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7.6, 4.4 Hz, 2H), 0.94 (t, J = 7.6 Hz, 3H). 3*C NMR (126 MHz, CDCls) 8 174.82, 160.90, 146.50,
143.85, 141.09, 138.87, 135.13, 135.08, 129.85, 129.49, 128.46, 128.37, 128.35, 128.34, 127.24,
127.14, 126.55, 125.92, 124.90, 123.89, 119.35, 109.36, 63.58, 56.00, 46.75, 40.40, 23.27, 15.51,
14.07. [a]p® = 55 (¢ = 1.0 in CH,Cl,). The enantiomers were analyzed by HPLC using Daicel
Chiralpak IC column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tr =
16.39 min, minor enantiomer: tg =21.40. 97:3 dr, 99% ee. HRMS (ESI) calcd for C33H3,N203Na
m/z [M + Na]*: 527.2305, found: 527.2297.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-2-(4-methoxyphenyl)-5-m
ethyl-2,4-dihydro-3H-pyrazol-3-one (3ad)

OMe
MeO

Compound was isolated as a white solid (93% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) 8 7.71 (d, J = 8.1 Hz, 1H), 7.44 — 7.39 (m, 2H), 7.28 — 7.21
(m, 4H), 7.21 — 7.10 (m, 6H), 6.91 (t, J = 8.1 Hz, 1H), 6.85 — 6.82 (m, 2H), 6.80 (dd, /=8.1, 1.2
Hz, 1H), 5.17 (s, 1H), 3.88 (s, 3H), 3.78 (s, 3H), 3.11 (d, J = 13.5 Hz, 1H), 2.21 (s, 3H). *C NMR
(126 MHz, CDCls) 6 174.22, 161.41, 157.36, 146.28, 143.69, 139.27, 135.01, 130.71, 129.29,
128.88, 128.46, 128.14, 127.22, 127.08, 124.51, 123.94, 122.28, 119.19, 113.84, 109.29, 63.59,
55.99, 55.43, 46.71, 40.69, 15.15. [a]p? = 36 (¢ = 1.0 in CH,Cl,). The enantiomers were analyzed
by HPLC using Daicel Chiralpak IC column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min;
Major enantiomer: tr = 25.55 min, minor enantiomer: tr =41.21. 97:3 dr, 99% ee. HRMS (ESI)
calcd for C33H30N204Na m/z [M + Na]*: 529.2098, found: 529.2091.
(R)-4-benzyl-2-(3-bromophenyl)-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-met
hyl-2,4-dihydro-3H-pyrazol-3-one (3ae)

MeO

Compound was isolated as a colorless oil (78% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) 8 7.70 (t, J = 1.9 Hz, 1H), 7.60 (d, J = 8.1 Hz, 1H), 7.52
(ddd, J = 8.2, 2.1, 1.0 Hz, 1H), 7.38 — 7.34 (m, 2H), 7.27 — 7.15 (m, 5H), 7.14 — 7.11 (m, 3H),
7.06 (dd, J=17.2,2.3 Hz, 2H), 6.91 (t,J = 8.1 Hz, 1H), 6.81 (dd, J= 8.1, 1.3 Hz, 1H), 6.08 (s, 1H),
5.17 (s, 1H), 3.89 (s, 3H), 3.37 (d, J = 13.6 Hz, 1H), 3.14 (d, J = 13.6 Hz, 1H), 2.21 (s, 3H)."3C
NMR (126 MHz, CDCls) & 174.53, 162.10, 146.21, 143.61, 139.06, 138.60, 134.65, 129.86,
129.12, 128.72, 128.53, 128.17, 127.95, 127.30, 127.18, 124.18, 123.72, 122.30, 122.20, 119.19,
117.85, 109.30, 63.94, 55.99, 46.64, 40.86, 15.17. [a]p®® = 27 (¢ = 1.0 in CH,Cl,). The
enantiomers were analyzed by HPLC using Daicel Chiralpak ID column at 254 nm
(n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tg = 21.93 min, minor enantiomer: tr
= 75.67 min. 96:4 dr, 99% ee. HRMS (ESI) calcd for C3;H27BrN,OsNa m/z [M + Na]":
577.1097, found: 577.1090.
(R)-4-benzyl-2-(4-bromophenyl)-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)me
thyl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one (3af)
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Br
MeO

Compound was isolated as a white solid (85% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCls) 4 7.61 (d, J = 8.1 Hz, 1H), 7.41 (s, 4H), 7.37 — 7.34 (m,
2H), 7.24 — 7.16 (m, 3H), 7.12 (dd, J = 5.2, 1.9 Hz, 3H), 7.07 — 7.04 (m, 2H), 6.90 (t, J = 8.1
Hz, 1H), 6.80 (dd, J = 8.1, 1.4 Hz, 1H), 6.08 (s, 1H), 5.16 (s, 1H), 3.89 (s, 3H), 3.37 (d, J =
13.5 Hz, 1H), 3.13 (d, J = 13.6 Hz, 1H), 2.20 (s, 3H). *C NMR (126 MHz, CDCl3) & 174.44,
162.05, 146.23, 143.64, 139.09, 136.54, 134.73, 131.57, 129.14, 128.76, 128.52, 128.16,
127.30, 127.16, 124.23, 123.73, 121.08, 119.20, 118.03, 109.31, 63.92, 56.00, 46.66, 40.82,
15.19. [a]p?®> = 40 (¢ = 1.0 in CH2Cl,). The enantiomers were analyzed by HPLC using Daicel
Chiralpak IA column at 254 nm (n-hexane/i-PrOH = 90/10), 0.7 mL/min; Major enantiomer:
tr = 10.36 min, minor enantiomer: tg = 9.70 min. 89:11 dr, 98% ee. HRMS (ESI) calcd for
C31H27BrN,O3Na m/z [M + Na]*: 577.1097, found: 577.1094.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-methyl-2-(perfluorophe
nyl)-2,4-dihydro-3H-pyrazol-3-one (3ag)

F

F
o)
| F
‘\\_LN

N F

OH Ph

MeO

Compound was isolated as white solid (95% yield) after flash column chromatography on
silica-gel. 'H NMR (500 MHz, CDCl3) & 7.68 (dd, J = 8.2, 1.3 Hz, 1H), 7.42 — 7.38 (m, 2H), 7.30
(d, J=8.4Hz, 2H), 7.22 (t, J= 7.4 Hz, 2H), 7.19 - 7.16 (m, 1H), 7.15 — 7.08 (m, 7H), 6.90 (t, J =
8.1 Hz, 1H), 6.80 (dd, J = 8.1, 1.3 Hz, 1H), 5.16 (s, 1H), 3.89 (s, 3H), 3.39 (d, J = 13.5 Hz, 1H),
3.11 (d, J = 13.6 Hz, 1H), 2.32 (s, 3H), 2.20 (s, 3H). '*C NMR (126 MHz, CDCl3) & 174.74,
163.37, 146.23, 144.64 — 144.43 (m), 143.63,142.54 — 142.34 (m), 140.27 — 140.00 (m), 138.80 —
138.56 (m), 138.59, 136.88 — 136.45 (m), 134.13, 129.36, 128.84, 128.62, 128.38, 124.08, 123.54,
119.39, 111.91 — 111.53 (m), 109.37, 62.74, 55.97, 46.66, 40.78, 15.35. [a]p®® =1 (¢ = 1.0 in
CH:Cl,). The enantiomers were analyzed by HPLC using Daicel Chiralpak ID column at 254 nm

(n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tg = 10.46 min, minor enantiomer: tr
= 37.30 min. 99:1 dr, 99% ee. HRMS (ESI) calcd for C3;H23FsN2O3Na m/z [M + Na]*: 589.1521,
found: 589.1511.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-methyl-2-(naphthalen-2-
yD)-2,4-dihydro-3H-pyrazol-3-one (3ah)

OH Ph

MeO

j\N OQ

Compound was isolated as a white solid (94% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCls) 8 8.05 (d, J= 2.0 Hz, 1H), 7.84 — 7.78 (m, 3H), 7.73 — 7.67
(m, 2H), 7.45 (dd, J= 7.9, 1.5 Hz, 4H), 7.26 — 7.21 (m, 2H), 7.20 — 7.16 (m, 1H), 7.16 — 7.11 (m,
S5H), 6.95 (t,J= 8.1 Hz, 1H), 6.82 (dd, J = 8.0, 1.3 Hz, 1H), 6.17 (s, 1H), 5.24 (s, 1H), 3.89 (s, 3H),
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3.46 (d, J=13.5 Hz, 1H), 3.19 (d, J = 13.6 Hz, 1H), 2.27 (s, 3H). '*C NMR (126 MHz, CDCl5) &
174.69, 161.92, 146.27, 143.70, 139.27, 135.14, 134.91, 133.41, 131.15, 129.24, 128.85, 128.56,
128.38, 128.21, 127.99, 127.55, 127.29, 127.15, 126.25, 125.31, 124.42, 123.92, 119.25, 117.02,
109.33, 63.93, 56.01, 46.81, 40.94, 15.25. [a]p®®> = 53 (¢ = 1.0 in CH,Cl»). The enantiomers were
analyzed by HPLC using Daicel Chiralpak IC column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0
mL/min; Major enantiomer: tg = 9.75 min, minor enantiomer: tg = 17.67 min. 95:5 dr, 99% ee.
HRMS (ESI) caled for C3sH30N2O3Na m/z [M + Na]*: 549.2149, found: 549.2135.
(R)-4-benzyl-5-ethyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-2-phenyl-2,4-dihy
dro-3H-pyrazol-3-one (3ai)

OH Ph
MeO -

Compound was isolated as a colorless oil (89% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) & 7.64 (dd, J = 8.2, 1.3 Hz, 1H), 7.56 — 7.49 (m, 2H), 7.41
—7.36 (m, 2H), 7.35 — 7.30 (m, 2H), 7.24 — 7.19 (m, 2H), 7.19 — 7.11 (m, 5H), 7.08 (dd, J = 7.4,
2.1 Hz, 2H), 6.91 (t, J = 8.1 Hz, 1H), 6.80 (dd, J = 8.0, 1.4 Hz, 1H), 6.15 (s, 1H), 5.20 (s, 1H),
3.89 (s, 3H), 3.38 (d, J=13.6 Hz, 1H), 3.16 (d, /= 13.6 Hz, 1H), 2.60 (q, /= 7.3 Hz, 2H), 1.10 (t,
J =7.3 Hz, 3H). 3C NMR (126 MHz, CDCl3) & 174.77, 165.33, 146.19, 143.64, 139.48, 137.70,
135.00, 129.20, 128.74, 128.51, 128.43, 128.06, 127.11, 127.01, 125.15, 124.55, 124.05, 120.09,
119.13, 109.22, 63.70, 55.96, 46.78, 41.12, 22.04, 8.60. [a]p?® = 32 (¢ = 1.0 in CH2Cl»). The
enantiomers were analyzed by HPL C using Daicel Chiralpak IC column at 254 nm
(n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tg = 9.16 min, minor enantiomer: tr =
15.1 min. 98:2 dr, 99% ee. HRMS (ESI) caled for C3,H30N>,0O3Na m/z [M + Na]*: 513.2149, found:
513.2135.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-isopropyl-2-phenyl-2,4-

dihydro-3H-pyrazol-3-one (3aj)
OH Ph

0]
MeO ‘\\\“\/N/Ph

N

Compound was isolated as a colorless oil (85% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3)$ 7.65 (d, J = 7.8 Hz, 2H), 7.40 — 7.34 (m, 3H), 7.28 (d, J =
7.2 Hz, 2H), 7.22 — 7.14 (m, 4H), 7.13 — 7.07 (m, 5H), 6.88 (t, /= 8.0 Hz, 1H), 6.80 (dd, J = 8.0,
1.4 Hz, 1H), 6.29 (s, 1H), 5.38 (s, 1H), 3.34 (d, J = 14.0 Hz, 1H), 3.30 (d, J = 14.0 Hz, 1H), 2.93
(hept, J = 6.9 Hz, 1H), 1.15 (d, J = 6.8 Hz, 3H), 1.06 (d, J = 6.8 Hz, 3H). '3C NMR (126 MHz,
CDCls) 6 174.77, 169.16, 146.09, 143.59, 140.61, 137.83, 135.17, 129.37, 128.61, 128.46, 128.28,
127.95, 126.95, 126.82, 125.34, 125.13, 124.99, 119.92, 119.07, 109.11, 62.94, 56.00, 46.36,
41.33, 28.43, 21.90, 21.26. [a]p?® = -44 (¢ = 1.0 in CH2Cly). The enantiomers were analyzed by
HPLC using Daicel Chiralpak IA column at 254 nm (n-hexane/i-PrOH = 90/10), 1.0 mL/min;
Major enantiomer: tg = 25.58 min, minor enantiomer: tg = 54.29 min. 97:3 dr, 99% ee. HRMS
(ESI) calcd for C33H3,N,03Na m/z [M + Na]*: 527.2305, found: 527.2293.
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(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-2,5-diphenyl-2,4-dihydro-
3H-pyrazol-3-one (3ak)

Compound was isolated as a colorless oil (82% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCI3) & 8.13 (dd, J = 6.6, 3.2 Hz, 2H), 7.92 (d, J = 8.0 Hz, 1H),
7.52 (dd, J=5.0, 1.9 Hz, 3H), 7.49 (dt, J = 8.6, 1.6 Hz, 2H), 7.36 — 7.32 (m, 2H), 7.22 — 7.18 (m,
3H), 7.07 (dd, J = 5.1, 1.9 Hz, 3H), 7.03 — 6.97 (m, 6H), 6.86 (dd, J = 8.1, 1.2 Hz, 1H), 6.33 (s,
1H), 5.79 (s, 1H), 3.92 (s, 3H), 3.69 (d, J = 13.7 Hz, 1H), 3.53 (d, J = 13.7 Hz, 1H). *C NMR
(126 MHz, CDCls) 6 175.11, 159.13, 146.32, 144.04, 138.72, 137.36, 134.94, 131.69, 129.98,
129.42, 129.06, 128.67, 128.54, 128.05, 127.88, 127.04, 127.03, 126.88, 125.59, 124.59, 124.30,
120.49, 119.20, 109.40, 64.06, 56.03, 46.58, 41.29. [a]p® = -44 (¢ = 1.0 in CH2Cly). The
enantiomers were analyzed by HPLC using Daicel Chiralpak ID column at 254 nm
(n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tg = 12.82 min, minor enantiomer: tr
= 50.62 min. 93:7 dr, 99% ee. HRMS (ESI) calcd for C3sH30N203Na m/z [M + Na]™: 561.2149,
found: 561.2141.
(R)-4-benzyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-(4-methoxyphenyl)-2-ph
enyl-2,4-dihydro-3H-pyrazol-3-one (3al)

MeO

Compound was isolated as a colorless oil (82% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCls) 8 8.10 — 8.07 (m, 2H), 7.97 — 7.91 (m, 1H), 7.51 — 7.46 (m,
2H), 7.35 - 7.31 (m, 2H), 7.23 — 7.20 (m, 2H), 7.19 — 7.15 (m, 1H), 7.08 (dt, J = 4.8, 1.7 Hz, 3H),
7.06 —7.03 (m, 3H), 7.03 — 6.96 (m, 6H), 6.85 (dd, J=8.1, 1.3 Hz, 1H), 6.37 (s, 1H), 5.76 (s, 1H),
3.93 (s, 3H), 3.91 (s, 3H), 3.63 (d, J = 13.7 Hz, 1H), 3.51 (d, J = 13.7 Hz, 1H). *C NMR (126
MHz, CDCl3) 8 174.96, 160.91, 158.93, 146.33, 144.04, 138.76, 137.43, 135.04, 129.43, 129.10,
128.69, 128.62, 128.50, 128.03, 127.85, 127.00, 126.83, 125.45, 124.63, 124.39, 124.36, 120.44,
114.08, 109.39, 64.01, 56.02, 55.32, 46.72, 41.21. [a]p® = -52 (¢ = 1.0 in CHxCl,). The
enantiomers were analyzed by HPLC using Daicel Chiralpak IA column at 254nm
(n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tr = 19.96 min, minor enantiomer: tr
= 35.47 min. 95:5 dr, 99% ee. HRMS (ESI) calcd for C37H3:N2OsNa m/z [M+Na]*: 591.2254,
found: 591.2250.
(R)-4-benzyl-5-(4-fluorophenyl)-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-2-phen
yl-2,4-dihydro-3H-pyrazol-3-one (3am)
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Compound was isolated as a colorless oil (79% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3)  8.13 — 8.09 (m, 2H), 7.88 (d, J = 8.1 Hz, 1H), 7.51 — 7.46
(m, 2H), 7.36 — 7.32 (m, 2H), 7.24 — 7.18 (m, 5H), 7.09 (dd, J = 5.1, 1.9 Hz, 3H), 7.06 — 6.98 (m,
6H), 6.86 (dd, J = 8.1, 1.3 Hz, 1H), 6.28 (s, 1H), 5.72 (s, 1H), 3.92 (s, 3H), 3.64 (d, J = 13.7 Hz,
1H), 3.52 (d, J=13.7 Hz, 1H). *C NMR (126 MHz, CDCls) § 174.90, & 163.65 (d, J = 251.4 Hz),
158.21, 146.27, 143.94, 138.59, 137.29, 134.81, 129.32, 129.03, 129.03 (d, J = 8.2 Hz), 128.57,
128.12, 127.98 (d, J = 3.5 Hz), 127.94, 127.15, 126.96, 125.65, 124.43, 124.12, 120.44, 119.26,
115.82 (d, J=21.9 Hz), 109.42, 63.89, 56.02, 46.53, 41.24. [a]p? = -45 (¢ = 1.0 in CH,CL,). The
enantiomers were analyzed by HPLC using Daicel Chiralpak IA column at 254 nm
(n-hexane/i-PrOH = 90/10), 1.0 mL/min; Major enantiomer: tg = 22.50 min, minor enantiomer: tr
= 29.53 min. 97:3 dr, 99% ee. HRMS (ESI) calcd for C3sH20FN2O3Na m/z [M+Na]*: 579.2054,
found: 579.2044.
(R)-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-methyl-4-(2-methylbenzyl)-2-phe
nyl-2,4-dihydro-3H-pyrazol-3-one (3an)

o)
,\\\”\N/Ph

N

OH Ph

Compound was isolated as a colorless oil (84% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCls) & 7.83 (d, J = 8.0 Hz, 1H), 7.46 — 7.40 (m, 4H), 7.34 - 7.29
(m, 2H), 7.21 (dd, J= 8.2, 6.4 Hz, 2H), 7.18 — 7.13 (m, 2H), 7.07 (d, J=7.5 Hz, 1H), 7.03 (td, J =
7.5, 6.8,2.5 Hz, 1H), 6.98 — 6.90 (m, 3H), 6.81 (dd, /= 8.0, 1.4 Hz, 1H), 6.13 (s, 1H), 5.18 (s, 1H),
3.89 (s, 3H), 3.45 (d, J = 14.5 Hz, 1H), 3.21 (d, J = 14.5 Hz, 1H), 2.29 (s, 3H), 2.19 (s, 3H)."3C
NMR (126 MHz, CDCl3) § 174.78, 161.84, 146.11, 143.66, 139.00, 137.45, 136.52, 133.75,
130.48, 128.79, 128.58, 128.56, 128.39, 127.20, 126.88, 125.68, 125.27, 124.58, 123.88, 120.13,
119.19, 109.22, 63.26, 55.96, 46.86, 35.66, 20.04, 15.08. [a]p>® = -4 (¢ = 1.0 in CH,CL). The
enantiomers were analyzed by HPLC using Daicel Chiralpak AD-H column at 254 nm
(n-hexane/i-PrOH = 90/10), 0.7 mL/min; Major enantiomer: tg = 19.70 min, minor enantiomer: tr
= 43.00 min. 90:10 dr, 99% ee. HRMS (ESI) calcd for C3;H3oN2O3Na m/z [M+Na]*": 513.2149,
found: 513.2151.
(R)-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-methyl-4-(4-methylbenzyl)-2-phe
nyl-2,4-dihydro-3H-pyrazol-3-one (320)
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Compound was isolated as a colorless oil (95% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) & 7.67 (dd, J = 8.1, 1.4 Hz, 1H), 7.47 (dd, J = 8.6, 1.2 Hz,
2H), 7.43 — 7.38 (m, 2H), 7.35 - 7.30 (m, 2H), 7.25 - 7.20 (m, 2H), 7.19 — 7.14 (m, 2H), 6.99 (d, J
= 8.1 Hz, 2H), 7.00 — 6.89 (m, 3H), 6.80 (dd, J = 8.0, 1.4 Hz, 1H), 6.15 (s, 1H), 5.17 (s, 1H), 3.88
(s, 3H), 3.37 (d, J= 13.6 Hz, 1H), 3.10 (d, J = 13.6 Hz, 1H), 2.21 (s, 3H), 2.21 (s, 3H). *C NMR
(126 MHz, CDCl3) 6 174.54, 161.78, 146.17, 143.59, 139.20, 137.44, 136.53, 131.72, 128.99,
128.82, 128.77, 128.52, 128.43, 127.16, 125.23, 124.38, 123.82, 120.10, 119.12, 109.19, 63.75,
55.92, 46.71, 40.36, 20.93, 15.15. [a]p? = 39 (¢ = 1.0 in CH,Cl,). The enantiomers were analyzed
by HPLC using Daicel Chiralpak IC column at 254 nm (n-hexane/i-PrOH = 90/10), 0.7 mL/min;
Major enantiomer: tg = 19.16 min, minor enantiomer: tg = 37.45 min. 98:2 dr, 99% ee. HRMS
(ESI) calcd for C3,H30N203Na m/z [M+Na]*": 513.2149, found: 513.2148.
(R)-4-(2-fluorobenzyl)-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-methyl-2-phen
yl-2,4-dihydro-3H-pyrazol-3-one (3ap)

OH Ph ©O
WL e
W /N/

N

Compound was isolated as a colorless oil (94% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) & 7.64 (dd, J = 8.2, 1.4 Hz, 1H), 7.50 (dd, J = 8.6, 1.2 Hz,
2H), 7.42 — 7.37 (m, 2H), 7.35 — 7.30 (m, 2H), 7.22 (t, J = 7.3 Hz, 2H), 7.20 — 7.14 (m, 3H), 7.12
—7.05 (m, 1H), 6.99 — 6.84 (m, 3H), 6.80 (dd, J=8.1, 1.4 Hz, 1H), 6.17 (s, 1H), 5.22 (s, 1H), 3.89
(s, 3H), 3.54 (d, J=13.8 Hz, 1H), 3.21 — 3.14 (m, 1H), 2.21 (s, 3H). '*C NMR (126 MHz, CDCl;)
6 174.34, 6 160.78 (d, J = 244.7 Hz), 162.27, 146.17, 143.63, 139.18, 137.38, 131.64 (d, J=3.9
Hz), 128.83 (d, J = 8.6 Hz), 128.66, 128.57, 128.51, 127.22, 124.02, 124.00 (d, J = 36.1 Hz),
123.83, 121.92 (d, J = 15.4 Hz), 119.95, 119.11, 115.09 (d, J = 23.1 Hz), 109.22, 63.17, 55.94,
46.56, 32.70, 14.47. [a]p® = 9.0 (¢ = 1.0 in CH,Cl,). The enantiomers were analyzed by HPLC
using Daicel Chiralpak IC column at 254 nm (n-hexane/i-PrOH = 95/5), 0.7 mL/min; Major
enantiomer: tg = 18.42 min, minor enantiomer: tg = 45.23 min. 98:2 dr, 99% ee. HRMS (ESI)
calcd for C31H27FN2O3Na m/z [M+Na]*: 517.1890, found:517.1895.
(R)-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-4,5-dimethyl-2-phenyl-2,4-dihydro-
3H-pyrazol-3-one (3aq)

OH Ph O
o
W /N/

N

MeO
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Compound was isolated as a colorless oil (81% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) & 7.76 (dd, J = 8.7, 1.2 Hz, 2H), 7.54 (dd, J = 8.0, 1.4 Hz,
1H), 7.40 — 7.36 (m, 2H), 7.34 — 7.31 (m, 2H), 7.23 — 7.15 (m, 4H), 6.86 (t, J = 8.0 Hz, 1H), 6.77
(dd, J = 8.1, 1.4 Hz, 1H), 6.03 (s, 1H), 4.99 (s, 1H), 3.87 (s, 3H), 2.17 (s, 3H), 1.44 (s, 3H). 3C
NMR (126 MHz, CDCl3) § 175.57, 164.04, 146.18, 143.58, 139.08, 137.91, 128.70, 128.35,
127.14, 125.01, 124.50, 123.27, 119.37, 119.05, 109.17, 57.40, 55.92, 46.73, 20.81, 14.23. [a]p?
=-100 (c = 1.0 in CH2Cl,). The enantiomers were analyzed by HPLC using Daicel Chiralpak 1A
column at 254 nm (n-hexane/i-PrOH = 90/10), 0.7 mL/min; Major enantiomer: tg = 21.43 min,
minor enantiomer: tr = 23.25 min. 92:8 dr, 97% ee. HRMS (ESI) calcd for CzsH24N2O3Na m/z
[M+Na]*: 423.1679, found: 423.1677.
(R)-4-ethyl-4-((S)-(2-hydroxy-3-methoxyphenyl)(phenyl)methyl)-5-methyl-2-phenyl-2,4-dihy
dro-3H-pyrazol-3-one (3ar)

OH Ph O

MeO

Compound was isolated as a colorless oil (85% yield) after flash column chromatography on
silica-gel. "H NMR (500 MHz, CDCl3) § 7.79 — 7.72 (m, 2H), 7.58 (dd, J = 8.1, 1.3 Hz, 1H), 7.41
—7.36 (m, 2H), 7.36 — 7.32 (m, 2H), 7.21 — 7.17 (m, 3H), 7.15 (dd, J = 8.4, 6.0 Hz, 1H), 6.86 (t, J
= 8.1 Hz, 1H), 6.76 (dd, J= 8.0, 1.4 Hz, 1H), 6.03 (s, 1H), 5.00 (s, 1H), 3.87 (s, 3H), 2.15 (s, 3H),
2.09 —2.04 (dd, J = 14.0, 7.3 Hz, 1H), 1.87 (dd, J= 14.0, 7.3 Hz, 1H), 0.70 (t, J = 7.5 Hz, 3H). *C
NMR (126 MHz, CDCl3) § 174.85, 162.46, 146.13, 143.56, 139.24, 137.74, 128.71, 128.69,
128.37, 127.12, 125.09, 124.58, 123.50, 119.50, 119.02, 109.10, 63.08, 55.92, 46.70, 27.51, 14.41,
8.44. [a]p®® = -70 (¢ = 1.0 in CH2Cly). The enantiomers were analyzed by HPLC using Daicel
Chiralpak IE column at 254 nm (n-hexane/i-PrOH = 90/10), 0.7 mL/min; Major enantiomer: tr =
29.62 min, minor enantiomer: tg = 72.78 min. 95:5 dr, 99% ee. HRMS (ESI) caled for
CasH26N>O3Na m/z [M+Na]™: 437.1836, found: 437.1838.

4. HPLC spectra of products 3

OH Ph O

MeO

i el 9175 1 = R HIRET il % 2R

#

1 7.648 4986.5 415.1 0.15342 0.8156 15.273 BY
2 8.561 8733.3 5311 0.2134 0.809 32.004 |[VB
3 10.099 do4d. 2 3212 0.2576 1.012 31.692 | BB
4 11,275 4920.4 267.4 0.2827 0.8458 15.031 BE
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)

# sl =i = EE HEET im0 ve XA
1 7.561 14337.3 1182.7 0.1811 0.787 99,853 |BVR
2 11.127 21.1 1.2 0.2689 0.922 0.147 | BB
OH Ph (li
~N-Ph
[
‘H
|
|
‘\
e | \ é,sv:
U / \ . LA
# el g min - R AERET D v #R
1 12,638 19683.8 470 0,698 0.866 39.022 | MM
2 20,641 6736.1 a4,2 1.0981 0.739 13.354 BB
3 43,579 17381.8 103.4 2.8022 0.7 34,450 | MM
4 81.351 6640.7 19.3 5.581 0.812 13.165 | MM
|
Il
I
I
P
w B Be
L \ N\
e L o N ) -
# miidl =i [F 1= g% HEET 0 o M
1 12.742 2161.3 59.6 0.6047 0.832 5.504 | MM
2 43.378 37103.2 223.2 2.7709 0.608 94,495 | MM
OH Ph O
EtO AW
/N/Ph
=N
|
r |
| |
| “‘
| ‘\ i :
- / 2‘“
L B / - N




gl =g = RS HEREF gD ve M
10.816 7786 500.7 0.2366 0.887 18.840 VB R
13.483 12830.3 543.5 0.3086 0.785 31.046 BB
28,542 13065.2 219.3 0.9331 0.739 31.615 BB
44,527 7644.9 915 1.2863 0.751 18.499 BB
|
I\ ¥
# el [ TERN = R HERET gD % 2
1 10.676 21867.1 1507.1 0.2253 0.766 99,3858 BB
2 43.443 134.6 1.8 1.2569 0.902 0.612 M
| 7
0 i N #
\‘ ‘ / \\ / \ /\\
i / N‘\ | \ [ /‘/ \
20 \ \ ’J \ \
} I 1. SNSRI W . . -
il g il = gR AR lEdEAD v e
18,536 35077 101 0,5052 0,529 27,223 BE
27,083 2903.9 6l,2 0.6969 0.605 22,576 BB
31,567 3412.9 06.3 0.8581 0.675 26.488 MF
33.51 3055.3 52,2 0.9757 0.661 23.713 FM
wfv
I
1
|
R
A
. S
# el et i [ =) R R iEmil oo 23
1 18,585 34547.5 1138.2 0.5059 0.587 98.475 MM
2 34.632 535 3.8 0.9019 0.6 1.525 BE
OH Ph O
F NS
N/Ph
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e H R
; f\ i
\ o
: | |
o [\ | /\
75 ‘\ | o
1N /
Y L WA A SN
# Hial [EfiTEN = IEEER HIRET IEmil v A
1 13.343 4774.7 181.6 0.3546 0.736 25.171 | BB
2 15,395 4714.2 156.3 0.4105 0.76 24,815 | BY
3 16.529 4353.8 138.5 0.4731 0.308 25,725 VB
4 32.722 41249 66.3 0.9475 0.725 24239 | BB
: f
. \
|
o |
[
A
00 } %
# Hisl g 1] = IEERE HEET gm0 oo 2M
1 15,278 19997.5 727.6 0.458 0 93.931 |MF
7 32.802 1292.2 20.8 0.9493 0.342 6.069 | BB
OH Ph O
fﬁ“
| “I“. z
| \ =
| ! /
| ]
| /
# Hisl AR = IS AT gD oo 2
1 5.149 11498.5 714.8 0.7985 0.345 44471 | BB
2 14,122 1188.5 22.5 0.8791 0 4597 | MF
3 14,981 1904.6 27.5 1.1528 0.585 7.366 | FM
4 17.615 11264.3 102.1 1.6087 0.415 43,557 | BBA
. ’/ \
|
. / \
|
N\ // \\
. - omaeaae J/ 'Xz—,\,,‘,__kﬁii
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# kil = TE (=5 EEEE SRR T lgdmdd oo A
1 8.18 2726.7 59 0.6832 0.444 3.298 BY
2 17.558 81218.3 791.4 1.7104 0.452 96.752 MM
OH Ph ﬁ\
- d
o /N/Ph
—N
r
|
(—
H g’
\ /\ //\\
| 8
fa VSN
77\\/4“1} \\W\_,/, 7\\/ \/\\*7 TR - //// N
# il [T TE R = R HERET gD ve A
1 4,994 2236.3 219.5 0.1695 0.973 20,170 MM
2 6.573 2284.6 100.6 0.3545 0.923 20,608 BE
3 9.023 3265 g1.8 0.665 0.986 29947 | MM
4 21,042 3301.7 35.4 14278 0.907 29,778 BE
aaaaa A
[
[
| |
B
q a
[
/ \ ’/ \ Y
sl Nest iy e S
# il g i = R HERET IEmin o e
1 5.067 11717.6 507.7 0.3847 1,222 10.331 MM
2 9.062 101706.5 2327.4 0.6878 0.929 89.669 BB
OH Ph O
r
l
1
/| :
| .
} | - / \\
i \‘“‘ lf\ \~w /9\ g c’ \\
I | \ /
S S W /\¥ 3 . / \\ - A —— — . \¥
= i+ il g i = R HIRET gD v 2
1 12,551 1314 &l 0.3647 0.7564 39,812 | MM
2 15,991 338.7 11.5 0.4479 0.304 10.262 | BB
3 21,521 338.7 3.6 0.6043 0.821 10.262 | BB
4 31.458 1309.1 23.4 0.847 0.773 39.663 BE
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: f\ , /
! B AN NN
# Hisl [ETTE = [ HERE T igmil o 2M
1 12,386 441.3 18.1 0,3683 0.787 8.1683 | EBB
2 31,223 4961.5 82.3 0.921 0.744 91,832 | BB
MeO
a f\ h
R / \\
“« ] (\ |
//\\ / \ // \ :
[\ [ /\
P ‘\Aig\/l R P ——————— ‘__4// / T — \_Pi,
\
# il I il 553 R HEEEF gl o 2m
1 20.574 1495.9 32.3 0.6995 0.715 15.059 | BB
2 23.68 3356.5 63.7 0.8046 0.756 33.789 | BY
3 25.434 35732 57.9 00,9557 0.832 36.977 | VB
4 36.488 1408, 1 17.9 1,.1833 0.72 14,175 | BB
\
[
|
[
- o / \\ = A - éﬁy
# il [EfE = RS HEREF igmiD v 2eM
1 20,663 22032.7 505.8 0.6562 0.647 99,774 | BB
vl 36.666 45,9 7.6E-1 1.0922 0.734 0.226 | MM

MeO
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s — N\ i i AR e B T —L i
# Hisl [T TR = [ R il o 2
1 21,528 4667.7 113 0.6439 0.863 16.414 | BB
2 23.677 9353.3 206 0.7084 0,929 32,927 | BY
3 25.651 4458.4 106,59 0.6334 0.997 15.679 | wv
4 26.77 9947.2 178.6 0.8519 0.912 34.980 | VB
500 “\E\
f’ \\
A
I
i \
100 ] / \\\ . @ﬁcf‘
B o - e e
# Higl [EfiTED = UEERE I gl v 2/
1 21.002 19400,2 551.4 0.5284 0,593 99,712 | BB
vl 25.157 56.1 1.5 0.6009 1,203 0,288 | MM
MeO
”“ i
l
u
| I
| o
I
- AN | e _ g_/\\w/\\f%
# Higl [ TE = TR HEET Emil o XA
1 11,334 180925 939,56 0.2867 0.582 33.869 | BB
2 15,666 18174.6 666.2 0.4083 0.6 34.022 | BB
3 29,368 8583.3 175.3 0.7397 0.662 16.077 | BR
4 32.161 8564.2 162.2 0.8039 0.734 16.032 | BB
[
||
| \
i
[
A o e S
# Hial I = TR HERAE T igmil o 2
1 29,356 31293.9 026.9 0.7435 0.591 99.7/97 BB
2 32,539 63.7 1.5 0.6895 0.629 0.203 | MM
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MeO

;\c'l‘ \"\
L
i it K
R |\ \
I l [ \
| ‘.‘”\‘ \ \,\. \
# Hiisl [ TE = [E3n R il % 2
1 20,391 6149.4 1532.7 0.5611 0 19.571 MF
2 21477 9511.1 271.5 0.59838 0,72 30,269 FM
3 25,182 9536.9 225.7 0.633 0.613 30.351 EE
4 36.713 62241 102.2 0.9226 0.772 19,308 BB
o |
[
il
R
'
# il [T TE R [E5) 11 R igEmil v 268
1 20,275 29336.2 902.1 0.5512 0.634 99.691 MF
2 36.741 92.4 1.5 1.002 0.5893 0,309 MM
OMe
MeO
ﬁ’ \/E\ iﬁ@*\g&
i A
| J
N | \ Q\Js{ \
| \ AN\
" T s /] \ ek j e
# kil TR = =S AT gl % 2R
1 30,389 33711 &60.2 0.9636 0.602 12,455 BB
2 45,752 11770 127.1 1.4086 0.736 37.870 BB
3 50.543 3504.1 35.5 1.6461 0 11.274 MF
4 53.216 11934.8 106.8 1.8632 0.607 33.400 FM

28



|

& f\_J L,\J\/\Q\N\ P / N ARG % e
# il [ T = g HEET Emil oo ZeE

1 30,417 112963.9 1545, 2 1.0912 0,415 99,107 BE

2 51.011 1015.4 12,9 1.17 0,925 0,893 EE

MeO

ﬁ {
| \
/\
A A
/i\ »’ \‘ /“f \ H
/ \ \
/I\ /‘/ \ J \ 4,
ﬂ\VJY\,_;*i e el ,S\»’ = K,, 4_/, Mg oy
# il [57TE 1 = T HEETF igmiD % 2/
1 31.751 1939.2 33.9 0.3339 0.9 11,223 BB
2 34.483 0496, 3 102.4 0,962 0.817 37.098 EE
3 44,233 07560.4 7a8.1 1.3168 0.773 392,161 EE
4 52.605 2076.4 21.7 1.4711 0.893 12.018 BB
i
. I
|
1
|
|\
A NN _ J NG s &
# il [T TE = P HIERET il ve A
1 31.815 41671.3 734.8 0.8017 0.717 3. 260 EB
2 52.969 7377 8.3 1,3022 0.345 1.740 BB
©/OCF3
o~ 0
MeO - ,\‘\J\N/Ph
1

=N
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e /\ /\\
e g
‘\’ \ | \ A ,g
: ol B e
: ’ K / \Y /\
; R . < L SEN . S
# Hisl [ TE [555) [ AR igmil % 2H
1 11,218 4746.6 184.5 0.40561 0,894 31.843 =
2 12,779 4559 162.3 0.4569 0,961 31.256 Vv
3 13.685 27747 95 0.4526 0.894 15.614 VB
4 19,506 2726 4.1 0.5634 0.8 13.287 EBBA
[
[
.
- I
il
.f‘ l
# HH il I mdn = IR AERETF igmil o M
1 13.749 15756.4 632.7 0.3454 0.678 99,602 VBER
2 19.641 63 2.1 0.495 1.16 0.393 MM
OCF3
MeO
i rl‘jg
# Hiel g iAn = IEEE HEFETF igmid v M
1 21.697 7599.2 173.5 0.7397 0 35,595 MF
2 22.72 3133.6 69.8 0.7615 0.719 14,741 FM
3 25.71 2932.5 57.5 0.8015 0.921 13.557 BY
4 27721 7310 1247 0.9924 0.334 36,107 VB
ﬂ\
A
R
A
I I . N 0 8 e
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# Hial [ TE [ EEE HFRET gD e A
1 22,699 51297.5 1433.4 0.5944 0.721 99,773 FM
2 25.781 116.7 3.1 0.5627 0.703 0,227 BB
F
MeO
\
Il
[l
} /‘\ 3 /E\\
| \ \ < \,
, i \ ] g S
,Hf,;igL N _,j i e _ e »
# il [[E7TE L = UEERE AT gm0 v 2EH
1 13,008 4003.8 133 0.4652 0.811 33.096 BB
2 19.111 1665.7 39.1 0.6513 0.777 14,792 BB
3 42,131 1597.4 15.4 1.5101 0,813 14, 186 BB
4 50.69 3993.7 32.9 1.8358 0.713 35,466 BB
a ﬁ
s i
I8 o = ¥
# il [[=7TE L 5= UERE T igEmil v 28
1 12,818 67924.8 2111.8 0.5032 0.539 99,7594 BB
2 50.633 139.9 1.5 1.5929 0.881 0,206 MM
Cl
MeO
m:’ é@@\/{g \%\
|
I /|
1 A
. J/UL«J\"\‘W,\i, #/\/\ - 4/” Moo ) N
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# Hial [E 1 75 1 [ = R HERET il o A
1 20.035 1602.6 3.5 0.7309 0.864 22.665 [ MM
2 24.35 1922.2 38.6 0.7585 0.875 27.185 | BB
3 34.404 1921.6 29.3 1.0924 0 27.176 | MF
4 35.859 1624.5 25 1.0832 0.697 22.975 | FM
] /é\
[
\" \
. |
o ¢ fe e =
# H il 57 75 1 = g R il v e
b1 ] 19957 | 283526 | 6175 | o0.7037 0.808 | 100.000 [EB
( )-cr,
OH~¢ ?
MeO ,\\J\ _Ph
N
=N
(ﬁ\
1 I A
500 \H‘ “‘\ /‘\ ’ s // \
g [ i I \
o || | | \ / \
B b [ \
= ) EIE |\ o\
¥ 0 J\ \ /
# el [ i [EF=N R HERET Emil o 2
1 6.631 15261.5 1212 0.1989 0.945 13.209 | BV
2 7.351 15118. 1 1166. 1 0.2026 0.885 13.038 | wWR
3 8.507 26140.8 1665.8 0.2471 0.87 31190 |BB
4 10.906 27292.1 1188.8 0.3609 0.955 32.563 | VBR
. A
: ,: I"\
# il [EFTTE = R HERET gt oo A
1 8.548 36.8 2.8 0.2021 0.707 0.133 | BB
2 10.941 26583.1 1555.9 0.2613 0.719 99.862 | BB
©/CF3
OH X O
MeO -

!
J\/N/Ph
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1 . il \ - wa
# Hidl [EfiTEN = IEEER HIFET (Emid o 2EH
1 10,599 10719, 1 457 0.3697 0.954 35.272 | BY
7 11.588 11174 412.8 0.4273 1,012 36.769 | VB
3 13.788 4785.3 156.2 0.428 0.838 14.101 | BB
4 19,149 4211.5 120.9 0.5346 0.811 13.858 | BB

l

11

I

|
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T “ \\
# Hisl [Efig il = IEEEE HEEET il oo 2
1 13.359 26540, 4 1189.8 0.3382 0.67 99.727 | BB
7 18.636 72.6 27 0.45939 0.646 0.273 | BB
CF3
MeO
e I\I 8 f"
/ A\ /

# Hiel il = IEEEE HAEET gl % 2
1 26.597 5658.9 106.5 0.823 0.974 36.025 | BY
5 78,269 2757.9 40.7 0.3451 0.975 14,348 | WV
3 79.345 7147.9 3 0.3591 0.959 13.549 | VB
4 32.584 55514 77.3 1.1342 0.993 35.577 | BBA
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# ki TR = hEER HIEE T igmil o #H
1 258.402 20641.1 440, 2 0.7316 0.644 99.042 MF
2 30.176 199.6 5] 0.5502 0 0.953 FM
MeO
”E: ‘Q‘éf 8 § &
n 1 W
// \ \ G
# m il g An 553 U ST gD oo M
1 7.225 3982.5 195.9 0.3339 0.542 37.963 MM
2 3.232 4023.6 176.4 0.33802 1.335 38,354 MM
3 12.4 1223.3 33.8 0.4994 0.834 11,709 BB
4 15,269 1256.2 32.9 00,5395 0,796 11.974 BB
—::-7 ‘ F\
= ‘i\l
o | Tl
I
s0m Tk
o] [
# il [ TE g =R HEREF igEmil % 23
1 12,093 351116 1656.4 0.3253 0.604 99,365 EB
2 15.962 2242 I.7 0.4444 0.738 0.635 BY
Ph
MeO
5 i
140 Il g
iz ] I\ *
| A
f\ ‘ i




# gl Uil = R aRET IEmEAD ve 2R
i 24.169 3563.7 87.3 0.6303 0.858 12940 [EB
2 26.065 3645.3 82.9 0.6747 0.805 13.235 | BB
3 35.468 10159.5 161.1 0.9615 0.741 36.889 | BB
4 48.463 10172 115.1 1.3691 0.811 36.935 | BB
A
200 |l
I
|
aan | ‘.
# sl [T = R wiRET dEmdl % 2R
b1 ] 25435 | 53324 | 13482 | 06571 | 0.624 | 100.000 | BB
o ‘_ ®
MeO \“\ -Ph
N
=N
f\s M\
/ \ | \\
B [\
f\ o \\ /A
/v\/\/\\’/‘L ,‘,7g77,;,,J N . v e T . ‘_L/ k,i
# il 51 T = R HERET gl % FH
1 10.867 610.6 26.3 0.3491 0.698 6.175 | BB
2 13.881 545 16.1 0.5249 0.907 5.511 | BB
3 20.542 4394.6 99 0.688 0.759 44439 |BB
4 27.118 4338.7 82.4 0.8179 0.866 43.875 | BB
: |
; |
il
|
| \\ o
. - _ N hd
# sl [EFTE = IR wRET lEmin v 2
1 20.697 28433.9 779.4 0.54%6 0.615 99.321 |[BB
2 27.63 51.1 8.7E-1 0.9776 0.663 0.179 | MM

MeO
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] / \ ﬁ\
A
i
| \ [ \
| \ |
(P S | W' N A
# il U it = R R IR % A
1 29,363 1963, 3 35.9 0.8329 0.779 11970 | BB
2 32,333 1959, 3 32.8 0.9081 0.769 11916 | BB
3 38.479 6250.4 85.3 1.1188 0.723 38.013 |EB
4 43,312 6265 a0 1.1992 0.7a2 38.101 | BB
ma ﬁ‘l
I
I
I
[ i
|
# K il [T = R R iEmEdl v I
[ 1| 29386 | 231532 | 4683 | o748 | o0.629 | 100.000 [EB
MeO
| :
\ f :
f‘ / \ N\ , b
“ /\ \ |\ \
I | \ [\
S ,/} ‘\_/ \, _A,_‘_/’ \g,,_,,ff, / / \
# el U il [E= gER AR el v e
1 14,817 19862 536.8 0.5936 1,353 J6.543 | BB
2 30,632 17430.6 J85.5 0.9547 0.799 23.374 | EB
3 35. 106 17568. 1 185.7 1.4776 0.823 33.477 | BB
4 41.227 19909.3 240.2 1.2911 0.757 | 26.606 |BB
aaaaa M
|
|
I
S L~ STRE _— i
# il [ETE L [E R HERET w0 % 2
1 14.913 70436.9 2701.7 0.4071 0712 | 93.053 |[vBR
2 42.033 5258.9 69 1,1835 0.833 6.947 | BBA
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MeO

00 ‘\‘
i “\ | /f\\ .
\ i
£ S / \\ s ‘/J \)/\\7 — / \\\;_ / B
# sl =g = R SHERRT gl ve 2R
1 11,464 2557.8 107.6 0.3655 0.816 11,601 BE
2 14.937 3569.6 33L.3 0.4312 0.851 38.867 | MM
3 27.286 3404.9 956.6 1.3275 0.58 38.120 BE
4 32.36 2516.1 42.4 0.9261 0.834 11.412 | BB
i
‘\
n
l
AT g
IR i Y | s T A
# ksl [ TE [:5) TR WA T gmil o A
1 11,436 12543.9 596.6 0.3213 0.686 94,637 | BB
2 32.38 710.9 12.6 0.8731 0.901 5.363 BE
MeO
1
I E ) :
: LA AN
\ \
# mtisl [=TTE = 1A HFET gm0 % FA
1 21,699 3454.6 90.5 0.5794 0.763 34.089 BE
2 24,991 1650.2 37.5 0.6708 0.329 16.254 | BB
3 45,775 1568.3 19.3 1.2316 0.879 15.475 BE
4 51.421 3451 37.8 1,3625 1.284 34.152 | BB

—
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# Hisl = TE [:55) UEEE AT gl % 2
1 26,308 70960 1221.5 0.8197 3,201 93,523 BB
2 52,4989 1063.6 10,9 1.4176 1,006 1.477 BB
Et
7 f\\\ ;
f \ N\
; I [\
2] I \ / \ §
‘577 7,J/\f/\74*’\ = ,7;/\4_,/ 7\%,4._,/ = ,\5\4/, i\ > // \\\ 5
10 \//
# Hiisl TR [:7) UEES AT gl % 2
1 10,167 1009.6 28.3 0.5445 0.766 37.133 EE
2 14.953 1016.2 19.2 0.8169 0.825 37.378 BB
3 17.158 317.4 3.1 0.,9093 0.666 11.673 BE
4 Z1. 12 375.6 22 0.9927 0.794 13.816 BE
| N
[\
180 ‘( \\
|
| S
. - \\, w’
# kil TR [F5) RS SRR IgEmmil % 28
1 16.39 172329 263.5 0.98499 0.362 99.808 EE
2 21,401 331 5.2E-1 1.0704 0.636 0,192 MM
OMe
weo L
N
[\
1
I
I | \ :
| N .
I S ) g N~ i
# i el i = P HIRET il ve 2R
1 11,489 3435.3 91.1 0.5722 0,693 34.169 BE
2 15.616 3532.9 00.6 0.7968 0,549 35.139 BB
3 25,548 1529.5 16.5 1.3534 0,723 15.213 BB
4 41.211 1556.4 12,3 1.7719 0,711 15,9380 BB

38



A
= 3
[
: | \\
# H il Ul = R SRR iR v 268
b1 ] 25465 28768 |  350.9 | 12505 0.542 | 100.000 [EB
o
“ : \’ \ \/ \ N
‘ T
c/\\ / S B A
P /\\ /) \\ /‘ \ /\
S U PN NI W N
# i iEl U = R HEET w0
1 15,909 1992.4 75 0.3999 0.75 16.667 | BB
2 18.786 3960.3 130.6 0.4618 0.832 | 33.130 [BB
3 20,459 3915.9 119.9 0.499 0.758 32,758 | BV
4 21.726 2085.4 55 0.5664 0.722 17.445 | vB
. A
. (\
|
. A
- ‘( \
N | y
i SO ——— N B TR NEE—
# i iEl [ETiTER] [E 2= T SRR Il v 2eA
1 15.403 21087.3 746 0.4298 0.76 99.787 | BB
2 21.246 45 1.8 0.4005 1.454 0.213 [BB
OH Eh ?J)\ Br
MeO ~L
N
_ 1
N
mal i B
140 “\‘
: | ,
: 1
. 1 \
a I A
i |\ e
i P L R - =
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# HE 0 =) X HEET Mm@l s X
1 15.064 6425.6 154.8 0.6362 0.665 | 36.707 |BB
2 72.267 2345.6 47.6 0.7532 0.75%2 | 13.395 |BB
3 32.161 6468.6 80.2 1.2309 0.666 | 36.952 |BB
4 75.674 2765.4 12.5 3.0117 0.78¢ | 12991 |[mmM
|
- |
|
|
|
A
U A -
# il [EFTE = BN HERT Emil % 8
[ 1 | 21935 77867.3 14899 | 07977 | 0411 | 100.000 [EB
F
F
F
0] I
|
|
\ e \
! A s/\
\ i ‘
. ,,JL¥,¥J U \FJ \__ = S % i S
# il I im{l [E3= R HERET EEiD o 2
1 9,209 2046.7 104 0.3035 0.769 31.712 | BB
2 10,687 1168.2 42.4 0.4232 0.71 18.101 | BB
3 15,152 2088.7 55,3 0.581 0.707 | 32.363 |EB
4 37.298 1150.3 9.3 1.6725 0.491 17.824 | BBA
\
|
|
I
I
# il [ 7E [ =3 R HERET gl % 2R
[ 1| 1463 | 151925 | se08 | 039 0.501 | 100.000 |EB
s: - /:\\\
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# el [EiAE = RS HERET il ve A
1 7.088 10289.5 430.4 0.3984 0.774 | 32772 |MF
2 8.077 10374.6 363.8 0.4753 0.732 | 33.043 | FM
3 9,842 5547.1 145 0.5562 0.969 17.667 | VB
4 17.743 5186.4 87.2 0.9081 0.748 16.513 | BB
i
- A
i
o
Bess ) & L -
# HiEl e = R SHERET im0 o 2
1 9,751 431926 1590,3 0,4595 0.629 | 99.573 |EB
7 17.666 155.2 3.1 0.8247 0.733 0.321 | MM
N
/T I
AR
A | A
\
— A] \ / ol e /\\\
# el [EiE [E5) gEE  HERET iEmid o A
1 6.788 4993.1 236.5 0.3517 0.957 | 31660 | MM
2 8.119 4950.3 2115 0.357 0.843 | 31388 | BV
3 9.224 2910.7 100.7 0.4393 0.812 | 18.45 | VB
4 15,215 2917 64.5 06357 0.771 13.495 | BB
ﬁ‘\
a
- / \
/ \
\
- o I (. -
# il [EiE s R HERET gl ve A
1 9.161 7728.5 271.5 0.4341 0.8 99.887 | BB
2 15,099 8.8 2,6E-1 04205 1,635 0.113 | MM
OH Ph O
MeO -
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: | |
M '/\ /ﬁ‘ ‘\ / \\
, %
k,J“\,ﬂWwUUk»u»,, - / T/ \ _ ,;J/ e b
# gl [EiTE =) R HIRET gl v e
1 25,583 937.3 15,9 0.9827 1,11 15,431 | MF
2 27.617 2101.7 973 1,2901 1.239 34.712 | FM
3 4.1 2074.9 1.2 1.6414 0.%66 34.269 | BB
4 54,289 940.8 7.6 15486 0.346 15.533 | BB
wl:l 2
-] |
1
200 |
Il
. ‘
1
00 / \
# i iEl [ETTE = R wERET gl v e
b1l 2494 | 216718 | 4503 | o8022 | o716 | 100000 [MF
\
i
\
/\ i T
P J J\ Y Yo I N
# il I mil = R HRET il o e
1 13.008 4003.8 133 0.4652 0.511 35.556 | BB
2 19,111 1665.7 39.1 0.6513 0.777 14,792 | BB
3 42,131 1597.4 15,4 1,5101 0.318 14,186 | BB
4 50.569 3993.7 32.5 1.8358 0.713 35.466 | BB
nnnnn g\
1250 H
|
l
| ~‘ E,@?\
Y e - 5
z gl Il = R HERET gl v e
1 12,518 67924.8 21115 0.5032 0.53 | 29.728 [BB
2 50,622 185.2 1.7 1.8107 1.072 0.272 [ mm
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i
B ﬂwﬂL ”}"w'~— - S / \\
M
# i+t el [T TE L = R HPREF il o 2R
1 20,035 1602.6 36.5 0.7309 0.864 22,665 MM
2 24,35 1922.2 38.6 0,7585 0.875 27,185 BE
3 34.404 1921.6 29.3 1.0924 1] 27,176 MF
4 35.859 1624.5 25 1.0832 0.697 22,975 FM
-~ o i
[
200 { 1
v [
# i+t el [T TE = P HEREF il % 2R
1 19,957 28352.6 617.5 0, 7037 0,808 99.673 EE
2 35.465 93 1.9 0.8122 0] 0,327 FM
| 8
\\ /’ﬂ\
/‘f\ \ R
/” / \\ | \ N [
\ / / / \
N VY L WO AN A A
# B il = fTTE R [ R SHIERET dgEdmin v A
1 17.909 183.8 5.6 0.5273 1.129 13.171 EB
2 23.282 546.5 12.8 0.651 0,871 37.144 BB
3 26,505 222.6 4.1 0.8017 0.82 15.129 BB
4 30,283 508.4 10,2 0.7607 0,832 34.556 BB
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o LG 744 &7,,,\ o
# il [T i =3 ISR R T lfimin ve 2R
1 22,997 18066.2 311.4 0.9347 1.133 99.854 EB
2 29.534 265.4 4,8E-1 0.9205 1.246 0,145 MM
Ao
| /\
A
|\ |
° )
w0 ] A | \‘ I
/\\ / \ | \\ ¥
\ L B \
o i ,\klﬁxk// _ 7\4//7 _ >¥7 _4/ \\
# Hisl g Al = R HERE T igEmil o 2
1 19,869 4150.4 89,2 0.9296 0.87 12.4592 BB
2 25.705 12465.6 143.5 1.3313 0.943 37.018 EE
3 29.68 12338.3 136.2 1.4151 0.325 37.286 BB
4 43,187 4220.9 6.2 1.7383 0.772 12,704 BB
’ |
u
1
I
|
| \ §\§\X
R Y . S S E
# HHiel [ TE L = T SRR gl % 2e8
1 19.693 34026.7 709.7 0.7274 0.663 99.573 BB
2 42,985 143.8 1.4 1.723 0.797 0.421 MM
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# RS HIEETF gl v 2/
1 0,58999 0,522 35.309 MM
2 1.1255 0.588 27.958 EB
3 19,385 2180.2 21.6 1.517/9 0.585 15.130 EB
4 37716 22373 13.7 2. 7267 0.603 15.604 MM
f\
B
n
[
[\
r} \\\
# il I il [:=3 RS AFEET igEmid v 2
1 19.155 36806 370.3 1.5336 0,527 99,826 EE
2 37.45 64,1 4E-1 2.6429 0,552 0.174 MM
m;t: = a‘g‘:'wq’;s“D B f‘t
H (\
|
/ W
e e ,J \7/# }K_&Z \\,_f 4 \\\_,»
# HHA i i3l [ (1) MEET HEHET Emil % M
1 11363 B2 1 137.2 0.744 0.258 JLT73B BY
2 14773 s 1119 098967 0.754 3202 MM
3 13.787 3257 HA.9 L4119 0.707 16.105 MM
4 45. 715 37Aa.1 215 2,968 0.722 18.455 MM
|
[
I
# Hidl IEE il = IR HIRET Emil % A
1 18.423 28857.6 351.6 1.2435 0,573 99,892 EE
2 45,235 31.3 2.1E-1 24489 0,681 0.108 MM
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MeO

# i il 5175 1 [ R HIERET EmiD o
1 18.721 9051.7 193.9 0,775 1] 33.233 MF
2 20,452 9475.4 188.5 0.8382 0,927 34.799 MF
3 21,808 44215 33 0,88581 0,862 15,233 MF
4 23,566 4285.5 68.9 1.0368 0.771 15.734 | FM
200 I‘F\jl“'
A
I
f I‘.
# sl [EfiE S g% R iR % 2681
1 21,426 124334.2 2638 0.7855 0,609 98,493 MF
2 23,252 19027 45.9 0.691 ] 1.507 FM

m::im I E’“ﬁ@/@“«'\
(\ Hgf%
(.
\ / i}
\“\ |
| /' i I\
/_,I‘V,\,\H_MJ\ R ,\\,L \ e 74;\\__r7
# el [CTEn = R HIRETF Al oo A1
1 30.513 2404 38.7 0.9268 0.5689 21,885 BE
2 34. 741 2993.1 44,6 1,118 0 27,247 MF
3 36.45 3253.5 43.6 1.2435 0.681 29,618 FM
4 72,415 2334.4 15.7 2.0299 0.544 21,250 BE
|
|
[
I
\
|
r} E’:@(}‘
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HEEET @m0 % A

[E3n

0.8973

[E1 75 13

40259

i il
29.618
72.767

BE

MM

99.340

0.660

0.513

0.763

2.4725

6583.4

1.8
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5. NMR spectra of products 3
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6. Crystal data and structure refinement for enantiopure 3ra.

Crystals of enantiopure 3ra suitable for X-ray analysis were obtained from crystallization in a

solution of ethyl acetate and n-hexan
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MeO

CCDC deposition number
Empirical formula
Formula weight
Temperature

Wavelength

Crystal system

Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Extinction coefficient
Largest diff. peak and hole
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1875350
Cs1 Ha7 CIN; Os
529.01
296(2) K
0.71073 A
Orthorhombic
P212121
a=9.0064(3) A o= 90°.
b=9.7885(3) A B=90°.
¢ =30.9078(11) A v =90°.
2724.80(16) A3
4
1.290 Mg/m?
0.179 mm!
1112
0.200 x 0.170 x 0.140 mm3
2.182 to 25.996°.
-11<=h<=10, -12<=k<=10, -34<=1<=38
13582
5302 [R(int) = 0.0320]
99.0 %
Semi-empirical from equivalents
0.7456 and 0.6367
Full-matrix least-squares on F?
5302 /0/347
1.083
R1=10.0448, wR2 = 0.1069
R1=0.0615, wR2 =0.1185
0.02(3)
0.030(5)
0.202 and -0.242 e.A3



