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General Information

Unless otherwise noted, all starting materials were purchased from commercial
sources and used without any further purification. The reactions were carried out in
the glovebox unless otherwise stated. Toluene, 1,4-dioxane, DCM, and DME were
obtained from commercial sources and anhydrous THF is gained from distilling
apparatus. Chemicals were used as obtained from the suppliers. The analytical data
for the known compounds were found to match with the literature data and stored at
-30°C under an inert atmosphere. TLC plates were visualized under UV light (254 nm)
or by staining with phosphomolybdic acid or KMnOs followed by heating.
Abbreviations are reported as follows: EA = ethyl acetate, DCM = dichloromethane,
DME = dimethoxyethane, THF = tetrahydrofuran, PE = petroleum ether. *H NMR, *°F
NMR and *C NMR spectra were recorded on an AVANCE 500 Bruker spectrometer
operating at 500 MHz, 470 MHz and 126 MHz in CDCls, respectively, and chemical
shifts are reported in ppm. Multiplicities are reported using the following
abbreviations: s = singlet, d =doublet, t = triplet, g = quartet, m = multiplet. High
resolution mass spectral data were acquired on Agilent Technologies
Accurate-Mass Q-TQF LC/MS 6520 operated by China Pharmaceutical University.
Enantiomeric excess was determined on a Thermo Fisher UltiMate 3000 Chiral HPLC

using AD, IG, IA column.

General procedure A: The synthesis of allylic tert-butyl carbonatest

(Boc),0 (2.0 eq)

4-DMAP (10 mol%)

RTX-"0H > R"X0Boc

THF, rt la

Under an argon atmosphere, to a flame-dried flask containing cinnamyl alcohol
derivatives (10 mmol) and (Boc).O (4.6 mL, 20 mmol) was added 30 mL of
anhydrous THF followed by 4-DMAP (122 mg, 1.0 mmol). The resulting solution
was stirred at room temperature overnight. The solution was then concentrated in
vacuo. The crude products were purified by column chromatography over silica gel

(PE: EA=10:1) to afford the title compounds. The characterizations of unreported
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substrates are as following:

O X OBoc
(J

White solid. *H NMR (500 MHz, Chloroform-d) § 7.62 — 7.57 (m, 4H), 7.49 — 7.43
(m, 4H), 7.37 — 7.34 (m, 1H), 6.72 (d, J = 15.9 Hz, 1H), 6.36 (dtd, J = 15.8, 6.5, 1.9
Hz, 1H), 4.76 (dd, J = 6.4, 1.5 Hz, 2H), 1.53 (d, J = 2.1 Hz, 9H).23C NMR (126 MHz,
Chloroform-d) & 152.37, 139.83, 139.56, 134.22, 132.97, 127.81, 126.41, 126.28,
126.11, 125.95, 121.96, 81.26, 66.51, 26.82.

/©/\/\OBOC
BocO

19
White solid. *H NMR (500 MHz, Chloroform-d) § 7.39 — 7.37 (m, 2H), 7.13 — 7.12
(m, 2H), 6.64 (d, J = 15.9 Hz, 1H), 6.24 (dt, J = 15.9, 6.4 Hz, 1H), 4.70 (dd, J = 6.5,
1.3 Hz, 2H), 1.55 (s, 9H), 1.50 (s, 9H).2*C NMR (126 MHz, Chloroform-d) & 152.30,
150.71, 149.76, 132.87, 132.34, 126.56, 122.11, 120.39, 82.65, 81.28, 66.33, 26.78,
26.68.

Cl

1j
Colorless oil. *H NMR (500 MHz, Chloroform-d) & 7.37 (d, J = 1.6 Hz, 1H), 7.25 —
7.22 (m, 3H), 6.60 (dd, J = 15.9, 1.4 Hz, 1H), 6.30 (dt, J = 15.9, 6.3 Hz, 1H), 4.71 (dd,
J = 6.3, 1.4 Hz, 2H), 1.50 (s, 9H).3C NMR (126 MHz, Chloroform-d) § 152.26,
137.05, 133.54, 131.69, 128.81, 126.99, 125.57, 123.80, 123.52, 81.38, 66.02, 26.77.

F
j©/\/\030c
F

1k

Colorless oil. 'H NMR (500 MHz, Chloroform-d) & 7.19 (ddd, J = 11.6, 7.7, 1.7 Hz, 1H), 7.13 —
7.07 (m, 2H), 6.57 (d, J = 15.8 Hz, 1H), 6.21 (dt, J = 16.0, 6.3 Hz, 1H), 4.70 (dd, J = 6.3, 1.4 Hz,

2H), 1.50 (s, 9H).13C NMR (126 MHz, Chloroform-d) § 152.24, 131.05 (d, J = 1.7 Hz), 123.12 (d,

S3



J=2.6Hz), 121.91 (d, J = 3.4 Hz), 121.86 (d, J = 3.6 Hz), 116.42, 116.28, 114.04, 113.90, 81.41,
65.91, 26.75. 19F NMR (470 MHz, Chloroform-d) & -137.68 (ddt, J = 21.5, 17.1, 7.5 Hz), -138.20
—-138.30 (m).

OMe

X OBoc

11
Yellow oil. *H NMR (500 MHz, Chloroform-d) § 7.41 (dd, J = 7.6, 1.6 Hz, 1H), 7.26
—7.21 (m, 1H), 6.98 (d, J = 16.0 Hz, 1H), 6.92 — 6.89 (m, 1H), 6.85 (d, J = 8.3 Hz,
1H), 6.31 (dt, J = 16.0, 6.6 Hz, 1H), 4.71 (dd, J = 6.6, 1.3 Hz, 2H), 3.83 (s, 3H), 1.49
(s, 9H).23C NMR (126 MHz, Chloroform-d) & 155.89, 152.38, 145.73, 128.55, 128.13,
126.19, 122.46, 119.60, 109.82, 84.16, 67.09, 54.40. 26.40.

©/WOBOC

1r

White solid. *H NMR (500 MHz, Chloroform-d) & 7.44 — 7.40 (m, 2H), 7.32 (t, J =
7.6 Hz, 2H), 7.27 — 7.22 (m, 1H), 6.78 (dd, J = 15.6, 10.5 Hz, 1H), 6.59 (d, J = 15.7
Hz, 1H), 6.47 (dd, J = 15.2, 10.5 Hz, 1H), 5.89 (dt, J = 15.0, 6.5 Hz, 1H), 4.65 (dd, J
= 6.6, 1.2 Hz, 2H), 1.51 (s, 9H).3C NMR (126 MHz, Chloroform-d) & 152.35, 135.89,
133.79, 132.89, 127.64, 126.84, 126.69, 125.58, 125.51, 81.18, 66.19, 26.80.

General procedure B: The synthesis of racemic azlactones(?
CO.H

NH, o o

Rg,jgj)\cozl-l . R2©)Lm 1N NaOH R3~©)Lu)\©~R2
Arylglycine (10 mmol) was dissolved in 1IN NaOH (30 mL). Then aroyl chloride (11
mmol) was added dropwise into the solution. After the addition was completed, the
reaction mixture was allowed to stir at room temperature overnight, quenched with
2N HCI (20 mL*2) and extracted by using EA (30 mL*3). The organic layer was then
dried over Na»SOs and concentrated in vacuo to yield a white solid. The

products were used in the next step without further purification.
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DCM

(o)
0 COM @
R3
R >

R2

To a flame-dried flask was added the N-benzoyl-phenylglycine (1.27 g, 5 mmol)
dissolved in DCM (20 mL). Then TFAA (0.7 mL, 5 mmol) was added and reaction
mixture was allowed to stir under nitrogen at room temperature for a certain time. The
reaction mixture was quenched with saturated NaHCO3 solution (25 mL x 3). The
product was then extracted using DCM, dried over Na>SO4 and concentrated in vacuo
to yield the oxazolones. PS: The oxazolones could be purified by washing with
hexane to some extent. The compounds 2w, 2x, 2y and 2a’ were used directly without

purification. The characterizations of unreported substrates are as following:

N~

20 /S

—

Yellow solid. *H NMR (500 MHz, Chloroform-d) & 7.81 (dd, J = 3.8, 1.2 Hz, 1H),
7.65 (dd, J = 5.1, 1.3 Hz, 1H), 7.45 — 7.36 (m, 5H), 7.19 (dd, J = 5.1, 3.8 Hz, 1H),
5.50 (s, 1H).1*C NMR (126 MHz, Chloroform-d) & 174.64, 157.42, 132.35, 131.44,
131.27, 128.01, 127.78, 127.20, 127.16, 125.85, 66.95. HRMS(ESI) m/z: calculated
for [C13H9NO,S + H]* 244.0432, found 244.0425.

Cl

2d’

Yellow solid. *H NMR (500 MHz, Chloroform-d) § 8.10 (d, J = 7.7 Hz, 2H), 7.63 (t, J
= 7.4 Hz, 1H), 7.54 (t, J = 7.7 Hz, 2H), 7.46 (s, 1H), 7.42 — 7.33 (m, 3H), 5.50 (s,
1H).2*C NMR (126 MHz, Chloroform-d) § 174.61, 161.95, 134.21, 133.92, 132.28,
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129.95, 127.93, 127.19, 125.92, 124.43, 124.00, 66.33. HRMS(ESI) m/z: calculated
for [C1sH10CINO2 + H]* 272.0478, found 272.0479.

o)

2¢'

Yellow solid. *H NMR (500 MHz, Chloroform-d) § 8.09 (d, J = 7.7 Hz, 2H), 7.62 (t, J
=7.5Hz, 1H), 7.53 (t, J = 7.7 Hz, 2H), 7.47 (d, J = 7.9 Hz, 1H), 7.34 (td, J = 7.6, 1.9
Hz, 1H), 7.30 — 7.24 (m, 2H), 5.89 (s, 1H)."*C NMR (126 MHz, Chloroform-d) §
174.22, 162.28, 133.09, 132.19, 130.46, 129.47, 129.36, 128.68, 127.92, 127.14,
126.40, 124.53, 66.07. HRMS(ESI) m/z: calculated for [C1sH10CINO2 + H]* 272.0478,
found 272.0473.

General procedure C: Enantioselective a-alkylation of oxazolones by iridium

catalysis
=7
R3—/ | o] [Ir(cod)Cll, (2 mol%), L1 R3-— | o
NN X TBD (10mol%) A B
oc + N o] DBU (3.0 eq) N_* R
\( THF, rt to 30°C 7//\/
3

The reaction was carried out in the glovebox under argon atmosphere. [Ir(cod)Cl]2
(1.4 mg, 0.002 mmol), L1 (2.5 mg, 0.004 mmol), and TBD (1.4 mg, 0.01 mmol) were
added to a 2 dram scintillation vial (vial A) equipped with a magnetic stirring bar. The
vial A was then charged with THF (0.5 mL) and stirred at 30°C for 30 min. To
another 2 dram scintillation vial (vial B) was added tert-butyl cinnamyl carbonates
(0.1 mmol), 2,4-diphenyloxazol-5(4H)-one (0.2 mmol), DBU (0.3 mmol) and THF
(0.5 mL). The pre-formed catalyst solution (vial A) was then transferred to vial B.
The vial B was sealed and stirred at room temperature or 30°C for a certain time.
Upon completion of the reaction, the vial B was removed from the glovebox and
uncapped. Saturated NH4Cl aqueous solution was added and the mixture was
extracted with DCM (10 mL x 3). The combined organic phase was washed with
brine, dried over Na;SQg, filtered and concentrated in vacuo. The residue was purified
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by column chromatography over silica gel to afford the desired products. (PS: No

desired products were obtained using allylic carbonates bearing a -Me group at o or 8

position.)

Following the general procedure C, 3a was obtained as yellow solid (29 mg, 82%
yield). *H NMR (500 MHz, Chloroform-d) & 8.44 (dt, J = 7.3, 1.4 Hz, 2H), 7.73 —
7.71 (m, 2H), 7.60 — 7.56 (m, 1H), 7.52 — 7.49 (m, 2H), 7.45 (dd, J = 8.3, 6.5 Hz, 2H),
7.42 —7.38 (m, 1H), 7.28 (d, J = 3.6 Hz, 4H), 7.24 — 7.21 (m, 1H), 6.48 (dt, J = 15.9,
1.4 Hz, 1H), 6.01 (dt, J = 15.8, 7.4 Hz, 1H), 3.18 (qdd, J = 14.2, 7.4, 1.3 Hz, 2H). 3C
NMR (126 MHz, Chloroform-d) 6 162.98, 155.22, 137.62, 135.73, 135.37, 131.53,
127.87, 127.74, 127.56, 127.50, 127.48, 126.63, 125.30, 125.01, 119.64, 105.14,
44.13. HPLC data (Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0

mL/min), tr = 6.8 min (major), tr = 8.9 min (minor), ee = 92%.

Following the general procedure C, 3b was obtained as yellow oil (32 mg, 86% yield).
IH NMR (500 MHz, Chloroform-d) & 8.44 — 8.42 (m, 2H), 7.72 — 7.70 (m, 2H), 7.59
— 7.55 (m, 1H), 7.50 (dd, J = 8.3, 6.9 Hz, 2H), 7.46 — 7.43 (m, 2H), 7.41 — 7.37 (m,
1H), 7.17 (d, J = 7.9 Hz, 2H), 7.08 (d, J = 7.8 Hz, 2H), 6.44 (d, J = 15.8 Hz, 1H), 5.94
(dt, J = 15.3, 7.4 Hz, 1H), 3.16 (qdd, J = 14.1, 7.4, 1.3 Hz, 2H), 2.32 (s, 3H). 13C
NMR (126 MHz, Chloroform-d) 6 163.01, 155.21, 137.69, 136.49, 135.29, 132.99,
131.52, 128.19, 127.85, 127.76, 127.75, 127.74, 127.55, 125.22, 125.03, 118.53,
105.21, 44.15, 20.19. HRMS(ESI) m/z: calculated for [C2sH21NO2 + Na]* 390.1470,
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found 390.1476. HPLC data (Chiralpak AD column, hexane : isopropanol = 90 : 10,

1.0 mL/min), tr = 6.0 min (major), tr = 6.9 min (minor), ee = 91%.

Following the general procedure C, 3c was obtained as white solid (34 mg, 89%
yield). 'H NMR (500 MHz, Chloroform-d) & 8.46 — 8.44 (m, 2H), 7.75 — 7.73 (m, 2H),
7.63—7.60 (m, 1H), 7.55 — 7.52 (m, 2H), 7.48 (t, J = 7.8 Hz, 2H), 7.44 — 7.41 (m, 1H),
7.24 (d, J = 8.2 Hz, 2H), 6.85 — 6.84 (m, 2H), 6.44 (d, J = 15.8 Hz, 1H), 5.87 (dt, J =
15.3, 7.3 Hz, 1H), 3.83 (d, J = 1.2 Hz, 3H), 3.18 (qd, J = 14.2, 7.3 Hz, 2H).13C NMR
(126 MHz, Chloroform-d) & 163.03, 158.23, 155.21, 137.71, 134.85, 131.51, 128.58,
127.84, 127.74, 127.74, 127.73, 127.55, 126.48, 125.02, 117.26, 112.90, 105.24,
54.26, 44.14. HPLC data (Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0

mL/min), tr = 9.5 min (major), tr = 11.8 min (minor), ee = 84%.

Following the general procedure C, 3d was obtained as white solid (25 mg, 66%
yield). *H NMR (500 MHz, Chloroform-d) & 8.40 — 8.38 (m, 2H), 7.68 — 7.66 (m, 2H),
7.57 (t, 3 = 7.4 Hz, 1H), 7.49 (t, J = 7.7 Hz, 2H), 7.41 — 7.36 (m, 3H), 7.21 (d, J = 8.5
Hz, 2H), 7.15 (d, J = 8.4 Hz, 2H), 6.38 (d, J = 15.9 Hz, 1H), 5.94 (dt, J = 15.4, 7.4 Hz,
1H), 3.18 — 3.07 (m, 2H).23C NMR (126 MHz, Chloroform-d) & 162.93, 155.24,
137.49, 134.16, 134.15, 132.30, 131.61, 127.93, 127.77, 127.72, 127.66, 127.58,
127.43, 126.48, 124.98, 120.41, 105.03, 44.05. HPLC data (Chiralpak 1A column,
hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 6.7 min (major), tr = 7.6 min

(minor), ee = 86%.

S8



Following the general procedure C, 3e was obtained as yellow solid (26 mg, 60%
yield). 'H NMR (500 MHz, Chloroform-d) & 8.39 — 8.37 (m, 2H), 7.67 — 7.65 (m, 2H),
7.56 (s, 1H), 7.48 (dd, J = 8.4, 7.0 Hz, 2H), 7.41 — 7.40 (m, 2H), 7.37 (dd, J= 7.9, 6.5
Hz, 3H), 7.10 — 7.08 (m, 2H), 6.34 (s, 1H), 5.95 (dt, J = 15.4, 7.4 Hz, 1H), 3.17 — 3.06
(m, 2H).13C NMR (126 MHz, Chloroform-d) & 162.93, 155.24, 137.48, 134.60,
134.20, 131.63, 130.61, 127.94, 127.78, 127.72, 127.59, 127.42, 126.81, 124.98,
120.56, 120.47, 105.00, 44.06. HPLC data (Chiralpak AD column, hexane :
isopropanol =98 : 2, 1.0 mL/min), tr = 18.4 min (major), tr = 21.2 min (minor), ee =

87%.

Following the general procedure C, 3f was obtained as white solid (28 mg, 65% yield).
'H NMR (500 MHz, Chloroform-d) & 8.43 — 8.41 (m, 2H), 7.72 — 7.69 (m, 2H), 7.57
(ddd, J=7.2, 3.5, 1.5 Hz, 3H), 7.51 — 7.48 (m, 4H), 7.44 (td, J = 7.9, 7.4, 3.5 Hz, 4H),
7.41—7.38 (m, 1H), 7.34 (dd, J = 10.6, 7.8 Hz, 3H), 6.49 (d, J = 15.8 Hz, 1H), 6.06 —
6.00 (m, 1H), 3.18 (qdd, J = 14.2, 7.4, 1.3 Hz, 2H).3C NMR (126 MHz,
Chloroform-d) 6 162.99, 155.25, 139.63, 139.43, 137.63, 134.94, 134.76, 131.57,
127.90, 127.77, 127.59, 127.53, 126.31, 126.21, 125.92, 125.74, 125.04, 119.76,
105.16, 44.21. HRMS(ESI) m/z: calculated for [C30H23NO2 + H]" 430.1807, found
430.1797. HPLC data (Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0

mL/min), tr = 10.1 min (major), tr = 11.1 min (minor), ee = 92%.
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Following the general procedure C, 3g was obtained as white solid (27 mg, 58%
yield). *H NMR (500 MHz, Chloroform-d) & 8.41 — 8.39 (m, 2H), 7.68 — 7.66 (m, 2H),
7.58 — 7.54 (m, 1H), 7.49 (dd, J = 8.3, 6.9 Hz, 2H), 7.43 — 7.40 (m, 2H), 7.39 — 7.35
(m, 1H), 7.24 — 7.22 (m, 2H), 7.07 — 7.04 (m, 2H), 6.41 (d, J = 15.8 Hz, 1H), 5.92 (dt,
J = 15.8, 7.4 Hz, 1H), 1.55 (s, 9H).*C NMR (126 MHz, Chloroform-d) & 162.93,
155.21, 150.78, 149.44, 137.55, 134.33, 133.44, 131.57, 127.89, 127.76, 127.73,
127.56, 127.46, 126.20, 125.00, 120.31, 119.95, 105.09, 82.61, 44.10, 26.68.
HRMS(ESI) m/z: calculated for [C2gH27NOs + H]* 470.1967, found 470.1965. HPLC
data (Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 11.7

min (minor), tr = 12.3 min (major), ee = 87%.

Following the general procedure C, 3h was obtained as yellow solid (16 mg, 44%
yield). *H NMR (500 MHz, Chloroform-d) § 8.40 — 8.38 (m, 2H), 7.68 — 7.66 (m, 2H),
7.55 (t, J = 7.6 Hz, 1H), 7.48 (t, J = 7.6 Hz, 2H), 7.43 — 7.35 (m, 3H), 7.13 (t, I = 7.6
Hz, 1H), 7.04 — 7.00 (m, 3H), 6.40 (d, J = 15.8 Hz, 1H), 5.94 (dt, J = 15.4, 7.4 Hz,
1H), 3.12 (dt, J = 14.3, 7.3 Hz, 2H), 2.28 (s, 3H).13C NMR (126 MHz, Chloroform-d)
0 162.99, 155.20, 137.64, 137.03, 135.71, 135.68, 135.48, 131.51, 127.85, 127.74,
127.73, 127.54, 127.42, 127.36, 122.42, 119.39, 105.17, 44.14, 20.33. HPLC data
(Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 6.1 min

(major), tr = 8.3 min (minor), ee = 91%.
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Following the general procedure C, 3i was obtained as yellow oil (32 mg, 84% vyield).
IH NMR (500 MHz, Chloroform-d) & 8.47 — 8.44 (m, 2H), 7.75 — 7.72 (m, 2H), 7.61
(td, J = 7.1, 1.4 Hz, 1H), 7.54 (t, J = 7.7 Hz, 2H), 7.49 — 7.41 (m, 3H), 7.22 (td, J =
7.6, 1.1 Hz, 1H), 6.89 (dd, J = 7.6, 1.3 Hz, 1H), 6.82 — 6.80 (m, 2H), 6.47 (d, J = 15.8
Hz, 1H), 6.05 — 5.99 (m, 1H), 3.80 (s, 3H), 3.19 (qdd, J = 14.2, 7.4, 1.2 Hz, 2H).3C
NMR (126 MHz, Chloroform-d) 6 164.01, 159.72, 156.27, 138.64, 138.25, 136.34,
136.34, 132.59, 129.51, 128.93, 128.79, 128.61, 128.56, 126.06, 121.10, 119.00,
113.32, 111.71, 106.16, 55.19, 45.12. HRMS(ESI) m/z: calculated for [C2sH21NO3 +
Na]® 406.1419, found 406.1418. HPLC data (Chiralpak AD column, hexane :
isopropanol = 90 : 10, 1.0 mL/min), tr = 8.5 min (major), tr = 12.3 min (minor), ee =

94%.

Following the general procedure C, 3j was obtained as yellow solid (33 mg, 85%
yield). 'H NMR (500 MHz, Chloroform-d) & 8.46 (d, J = 7.7 Hz, 2H), 7.73 (d, J = 7.6
Hz, 2H), 7.62 (t, J = 7.3 Hz, 1H), 7.54 (t, J = 7.6 Hz, 2H), 7.48 (t, J = 7.4 Hz, 2H),
7.43 (t, J = 7.3 Hz, 1H), 7.27 (s, 1H), 7.22 (d, J = 5.1 Hz, 2H), 7.15 (dd, J = 6.7, 2.7
Hz, 1H), 6.42 (d, J = 15.8 Hz, 1H), 6.04 (dt, J = 15.3, 7.4 Hz, 1H), 3.24 — 3.13 (m,
2H).2*C NMR (126 MHz, Chloroform-d) § 162.92, 155.24, 137.53, 137.44, 134.00,
133.42, 131.64, 128.73, 127.96, 127.79, 127.75, 127.61, 127.43, 126.62, 125.26,
125.00, 123.47, 121.39, 105.01, 44.08. HRMS(ESI) m/z: calculated for [C24H1sCINO;
+ H]* 388.1104, found 388.1101. HPLC data (Chiralpak AD column, hexane :
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isopropanol = 90 : 10, 1.0 mL/min), tr = 7.5 min (major), tr = 9.5 min (minor), ee =

90%.

Following the general procedure C, 3k was obtained as yellow solid (20 mg, 52%
yield). 'H NMR (500 MHz, Chloroform-d) & 8.45 (d, J = 7.8 Hz, 2H), 7.72 (d, J = 7.6
Hz, 2H), 7.62 (t, J = 7.4 Hz, 1H), 7.54 (t, J = 7.6 Hz, 2H), 7.46 (dt, J = 15.3, 7.2 Hz,
3H), 7.08 (td, J = 9.1, 5.5 Hz, 2H), 6.98 (t, J = 6.2 Hz, 1H), 6.39 (d, J = 15.8 Hz, 1H),
593 (dt, J = 15.3, 7.4 Hz, 1H), 3.23 — 3.12 (m, 2H).*C NMR (126 MHz,
Chloroform-d) & 162.89, 155.26, 137.41, 133.30, 131.66, 127.97, 127.79, 127.72,
127.61, 127.40, 124.97, 121.49 (d, J = 3.5 Hz), 121.44 (d, J = 3.4 Hz), 120.94, 116.31,
116.17, 113.70, 113.56, 104.95, 43.92.1°F NMR (470 MHz, Chloroform-d) & -137.87
(ddd, J = 20.2, 11.5, 8.3 Hz), -138.82 — -138.91 (m). HRMS(ESI) m/z: calculated for
[C24H17F2NO; + H]" 390.1306, found 390.1301. HPLC data (Chiralpak IG column,
hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 8.7 min (major), tr = 10.1 min

(minor), ee = 91%.

Following the general procedure C, 31 was obtained as yellow oil (17 mg, 44% yield).
IH NMR (500 MHz, Chloroform-d) & 8.42 — 8.39 (m, 2H), 7.71 — 7.68 (m, 2H), 7.57
—7.54 (m, 1H), 7.50 — 7.47 (m, 2H), 7.44 — 7.40 (m, 2H), 7.39 — 7.36 (m, 1H), 7.24 —
7.22 (m, 1H), 7.18 (td, J = 7.8, 1.7 Hz, 1H), 6.85 (td, J = 7.5, 1.0 Hz, 1H), 6.80 (dd, J
= 8.3, 1.0 Hz, 1H), 6.74 (d, J = 16.0 Hz, 1H), 5.96 (dt, J = 15.9, 7.4 Hz, 1H), 3.73 (s,
3H), 3.22 — 3.13 (m, 2H). *C NMR (126 MHz, Chloroform-d) & 163.05, 155.60,
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155.23, 137.80, 131.42, 130.49, 127.79, 127.75, 127.68, 127.63, 127.61, 127.52,
126.04, 125.01, 124.93, 120.38, 119.54, 109.78, 105.23, 54.31, 44.40. HRMS(ESI)
m/z: calculated for [C2sH21NOs + H]" 384.1600, found 384.1592. HPLC data
(Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 8.2 min

(major), tr = 13.3 min (minor), ee = 83%.

Following the general procedure C, 3m was obtained as yellow oil (32 mg, 81%
yield). *H NMR (500 MHz, Chloroform-d) & 8.46 — 8.44 (m, 2H), 7.74 — 7.72 (m, 2H),
7.63 —7.59 (M, 1H), 7.54 (t, J = 7.7 Hz, 2H), 7.49 — 7.46 (m, 2H), 7.44 — 7.42 (m, 1H),
6.82 (d, J = 1.4 Hz, 1H), 6.75 — 6.71 (m, 2H), 6.39 (d, J = 15.8 Hz, 1H), 5.96 (s, 2H),
5.84 (dt, J = 15.7, 7.4 Hz, 1H), 3.16 (qdd, J = 14.1, 7.3, 1.2 Hz, 2H).13C NMR (126
MHz, Chloroform-d) & 164.02, 156.26, 147.94,147.30, 136.01, 132.57, 131.26,
128.90, 128.79, 128.77, 128.60, 128.56, 128.51, 126.05, 121.05, 118.78, 108.24,
106.20, 105.62, 101.06, 45.08. HRMS(ESI) m/z: calculated for [CosH19NO4 + H]*
398.1392, found 398.1391. HPLC data (Chiralpak AD column, hexane : isopropanol
=90: 10, 1.0 mL/min), tr = 11.2 min (major), tr = 13.6 min (minor), ee = 90%.

(0]
), AN

3n

Following the general procedure C, 3n was obtained as yellow oil (26 mg, 76% yield).
H NMR (500 MHz, Chloroform-d) & 8.42 — 8.40 (m, 2H), 7.68 — 7.66 (m, 2H), 7.58
— 755 (m, 1H), 7.50 — 7.47 (m, 2H), 7.44 — 7.36 (m, 4H), 6.31 (dd, J = 3.4, 1.8 Hz,
1H), 6.25 (d, J = 15.8 Hz, 1H), 6.14 (d, J = 3.4 Hz, 1H), 5.90 (dt, J = 15.5, 7.5 Hz,
1H), 3.16 — 3.07 (m, 2H). 3C NMR (126 MHz, Chloroform-d) & 163.98, 156.27,
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152.18, 142.00, 138.65, 132.54, 128.90, 128.82, 128.80, 128.75, 128.58, 126.04,
124.40, 119.22, 111.15, 107.93, 106.05, 45.04. HRMS(ESI) m/z: calculated for
[C22H17NOs + H]" 344.1287, found 344.1280. HPLC data (Chiralpak AD column,
hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 7.9 min (major), tr = 11.4 min

(minor), ee = 83%.

Following the general procedure C, 30 was obtained as yellow oil (28 mg, 78% yield).
'H NMR (500 MHz, Chloroform-d) & 8.41 (d, J = 7.7 Hz, 2H), 7.69 (dd, J = 7.2, 1.5
Hz, 2H), 7.59 — 7.55 (m, 1H), 7.50 (dd, J = 8.4, 6.9 Hz, 2H), 7.43 (t, J = 7.2 Hz, 2H),
7.40 — 7.36 (m, 1H), 7.09 (d, J = 5.1 Hz, 1H), 6.91 (dd, J = 5.1, 3.5 Hz, 1H), 6.86 (d, J
= 3.5 Hz, 1H), 6.56 (d, J = 15.7 Hz, 1H), 5.82 (dt, J = 15.3, 7.4 Hz, 1H), 3.11 (qd, J =
14.3, 7.4 Hz, 2H). 3C NMR (126 MHz, Chloroform-d) & 162.94, 155.28, 140.67,
137.50, 131.56, 128.30, 127.91, 127.81, 127.75, 127.57, 127.49, 126.29, 125.01,
124.67, 123.31, 119.25, 105.04, 44.02. HPLC data (Chiralpak AD column, hexane :
isopropanol = 90 : 10, 1.0 mL/min), tr = 8.1 min (major), tr = 10.8 min (minor), ee =

91%.

Following the general procedure C, 3p was obtained as red oil (30 mg, 55% yield). *H
NMR (500 MHz, Chloroform-d) 6 8.45 (d, J = 7.7 Hz, 2H), 7.99 (d, J = 8.4 Hz, 1H),
7.76 (t, J = 8.9 Hz, 4H), 7.62 (t, J = 7.6 Hz, 1H), 7.55 — 7.50 (m, 4H), 7.48 — 7.40 (m,
3H), 7.35 — 7.31 (m, 1H), 7.24 (d, J = 8.1 Hz, 2H), 7.19 (t, J = 7.6 Hz, 1H), 6.53 (d, J
= 16.0 Hz, 1H), 6.06 (dt, J = 15.5, 7.3 Hz, 1H), 3.21 (qd, J = 14.2, 7.3 Hz, 2H), 2.38
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(s, 3H).13C NMR (126 MHz, Chloroform-d) § 162.98, 155.29, 144.02, 137.51, 134.33,
133.98, 131.61, 128.91, 127.95, 127.80, 127.78, 127.74, 127.61, 127.46, 126.02,
125.82, 125.02, 123.85, 122.95, 122.45, 121.25, 119.28, 118.99, 112.66, 105.08,
44.55, 20.58. HRMS(ESI) m/z: calculated for [C33H26N204S + H]* 547.1692, found
547.1687. HPLC data (Chiralpak AD column, hexane : isopropanol = 70 : 30, 1.0

mL/min), tr = 16.3 min (major), tr = 23.9 min (minor), ee = 88%.

Following the general procedure C, 3q was obtained as yellow solid (23 mg, 65%
yield). *H NMR (500 MHz, Chloroform-d) & 8.45 —8.38 (m, 4H), 7.68 — 7.66 (m, 2H),
7.58 — 7.52 (m, 2H), 7.48 (t, J = 7.6 Hz, 2H), 7.44 — 7.36 (m, 3H), 7.17 (dd, J = 8.0,
4.8 Hz, 1H), 6.42 (d, J = 15.9 Hz, 1H), 6.04 (dt, J = 15.5, 7.3 Hz, 1H), 3.21 — 3.10 (m,
2H). 13C NMR (126 MHz, Chloroform-d) & 162.87, 155.27, 147.72, 147.12, 137.38,
131.78, 131.68, 131.28, 127.99, 127.79, 127.72, 127.62, 127.37, 124.97, 122.41,
122.33, 104.91, 44.12. HRMS(ESI) m/z: calculated for [C2sH1sN20, + H]* 355.1447,
found 355.1455. HPLC data (Chiralpak AD column, hexane : isopropanol = 85 : 15,
1.0 mL/min), tr = 13.5 min (major), tr = 17.0 min (minor), ee = 89%.

Following the general procedure C, 3r was obtained as yellow solid (30 mg, 79%
yield). *H NMR (500 MHz, Chloroform-d) & 8.43 — 8.41 (m, 2H), 7.68 — 7.67 (m, 2H),
7.59 — 7.55 (m, 1H), 7.50 (t, J = 7.6 Hz, 2H), 7.43 (dd, J = 8.1, 6.5 Hz, 2H), 7.40 —
7.38 (m, 1H), 7.34 (d, J = 7.3 Hz, 2H), 7.29 (t, J = 7.5 Hz, 2H), 7.21 (t, J = 7.2 Hz,
1H), 6.65 (dd, J = 15.7, 10.4 Hz, 1H), 6.45 (d, J = 15.7 Hz, 1H), 6.26 (dd, J = 15.2,
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10.4 Hz, 1H), 5.54 (dt, J = 15.0, 7.5 Hz, 1H), 3.14 — 3.05 (m, 2H).2*C NMR (126
MHz, Chloroform-d) & 162.98, 155.20, 137.67, 136.02, 135.87, 131.57, 131.56,
127.88, 127.76, 127.56, 127.52, 127.15, 126.58, 125.37, 124.98, 123.41, 105.07,
43.94. HRMS(ESI) m/z: calculated for [C26H210NO2 + Na]* 402.1470, found 402.1466.
HPLC data (Chiralpak AD column, hexane : isopropanol = 95 : 5, 1.0 mL/min), tr =

11.3 min (major), tr = 14.0 min (minor), ee = 78%.

Following the general procedure C, 3s was obtained as colorless oil (26 mg, 71%
yield). *H NMR (500 MHz, Chloroform-d) & 8.47 — 8.44 (m, 2H), 7.63 — 7.59 (m, 3H),
7.54 (t, J = 7.7 Hz, 2H), 7.33 — 7.29 (m, 5H), 7.27 — 7.24 (m, 2H), 6.51 (d, J = 15.9
Hz, 1H), 6.03 (dt, J = 15.9, 7.3 Hz, 1H), 3.20 (ddd, J = 15.7, 7.4, 1.3 Hz, 2H), 2.43 (s,
3H).2*C NMR (126 MHz, Chloroform-d) § 164.10, 156.18, 138.83, 136.84, 136.29,
135.75, 132.52, 129.27, 128.77, 128.77, 128.63, 128.53, 127.65, 126.36, 125.96,
120.87, 106.28, 45.10. HPLC data (Chiralpak AD column, hexane : isopropanol =90 :
10, 1.0 mL/min), tr = 7.9 min (major), tr = 10.4 min (minor), ee = 84%.

Following the general procedure C, 3t was obtained as yellow oil (18 mg, 52% yield).
IH NMR (500 MHz, Chloroform-d) & 8.47 — 8.44 (m, 2H), 7.88 (d, J = 8.2 Hz, 2H),
7.74 (d, J = 8.2 Hz, 2H), 7.65 — 7.61 (m, 1H), 7.55 (dd, J = 8.4, 6.9 Hz, 2H), 7.34 —
7.25 (m, 5H), 6.49 (d, J = 15.9 Hz, 1H), 6.01 (dt, J = 15.4, 7.4 Hz, 1H), 3.18 (qdd, J =
14.3, 7.4, 1.2 Hz, 2H).*C NMR (126 MHz, Chloroform-d) § 163.63, 156.58, 142.39
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(d, J = 1.3 Hz), 136.94, 136.55, 132.87, 130.99, 128.87, 128.83, 128.58, 128.26,
127.86, 126.61, 126.36, 125.61 (g, J = 3.8 Hz), 123.86 (d, J = 272.1 Hz), 119.98,
105.45, 45.22.1°F NMR (470 MHz, Chloroform-d) § -62.70 (d, J = 5.2 Hz). HPLC
data (Chiralpak AD column, hexane : isopropanol =90 : 10, 1.0 mL/min), tr = 5.8 min

(major), tr = 7.0 min (minor), ee = 84%.

Following the general procedure C, 3u was obtained as yellow oil (24 mg, 62% yield).
H NMR (500 MHz, Chloroform-d) & 8.40 — 8.38 (m, 2H), 7.62 — 7.61 (m, 2H), 7.56
(d, J = 7.4 Hz, 1H), 7.49 (dd, J = 8.4, 7.0 Hz, 2H), 7.40 — 7.38 (m, 2H), 7.27 — 7.21
(m, 5H), 6.43 (d, J = 15.8 Hz, 1H), 5.95 (dt, J = 15.5, 7.4 Hz, 1H), 3.09 (qdd, J = 14.2,
7.4, 1.2 Hz, 2H).3C NMR (126 MHz, Chloroform-d) & 162.74, 155.35, 136.08,
135.62, 135.59, 133.91, 131.71, 127.79, 127.75, 127.52, 127.40, 127.33, 126.75,
126.51, 125.31, 119.29, 104.59, 44.20. HPLC data (Chiralpak AD column, hexane :
isopropanol = 90 : 10, 1.0 mL/min), tr = 7.3 min (major), tr = 9.6 min (minor), ee =

91%.

Following the general procedure C, 3v was obtained as yellow oil (24 mg, 56% yield).
IH NMR (500 MHz, Chloroform-d) & 8.40 — 8.38 (m, 2H), 7.59 — 7.53 (m, 5H), 7.49
(dd, J = 8.4, 7.0 Hz, 2H), 7.28 — 7.19 (m, 5H), 6.43 (d, J = 15.9 Hz, 1H), 5.95 (dt, J =
15.4, 7.4 Hz, 1H), 3.15 — 3.04 (m, 2H).3C NMR (126 MHz, Chloroform-d) 5 162.72,
155.36, 136.60, 135.64, 135.58, 131.73, 130.71, 127.80, 127.76, 127.53, 127.31,
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126.80, 126.76, 125.32, 122.14, 119.25, 104.62, 44.15. HPLC data (Chiralpak AD
column, hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 7.6 min (major), tr = 10.1

min (minor), ee = 91%.

Following the general procedure C, 3w was obtained as yellow solid (28 mg, 75%
yield). *H NMR (500 MHz, Chloroform-d) & 8.42 — 8.39 (m, 2H), 7.59 — 7.56 (m, 1H),
7.51 — 7.46 (m, 3H), 7.42 — 7.37 (m, 2H), 7.28 — 7.19 (m, 5H), 7.07 (td, J = 8.2, 2.2
Hz, 1H), 6.44 (d, J = 15.8 Hz, 1H), 5.95 (dt, J = 15.4, 7.4 Hz, 1H), 3.12 (qdd, J = 14.2,
7.4, 1.3 Hz, 2H).23C NMR (126 MHz, Chloroform-d) & 162.64 (d, J = 18.4 Hz),
155.43, 139.88 (d, J = 7.5 Hz), 135.64 (d, J = 9.0 Hz), 131.72, 129.22 (d, J = 8.0 Hz),
127.79, 127.77, 127.51, 127.30, 126.74, 125.32, 120.72 (d, J = 3.2 Hz), 119.20,
114.93, 114.76, 112.57, 112.38, 104.38 (d, J = 2.4 Hz), 44.09. °F NMR (470 MHz,
Chloroform-d) 6 -111.64 (td, J = 8.9, 5.5 Hz). HRMS(ESI) m/z: calculated for
[C24H1sFNO2 + Na]™ 394.1219, found 394.1215. HPLC data (Chiralpak AD column,
hexane : isopropanol = 95 : 5, 1.0 mL/min), tr = 7.2 min (major), tr = 8.0 min (minor),

ee = 92%.

Following the general procedure C, 3x was obtained as yellow oil (22 mg, 60% yield).
H NMR (500 MHz, Chloroform-d) & 8.40 — 8.38 (m, 2H), 7.58 — 7.54 (m, 1H), 7.50
— 7.47 (m, 4H), 7.31 (t, J = 7.6 Hz, 1H), 7.27 — 7.23 (m, 4H), 7.21 — 7.18 (m, 2H),
6.47 — 6.43 (m, 1H), 5.96 (dt, J = 15.8, 7.3 Hz, 1H), 3.15 (qdd, J = 14.2, 7.4, 1.3 Hz,
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2H), 2.40 (s, 3H).23C NMR (126 MHz, Chloroform-d) & 163.03, 155.17, 137.56,
137.35, 135.77, 135.34, 131.49, 128.59, 127.73, 127.55, 127.47, 127.46, 126.61,
125.58, 125.30, 122.09, 119.71, 105.19, 44.02, 20.54. HRMS(ESI) m/z: calculated for
[CosH21NO, + H]*™ 368.1651, found 368.1643. HPLC data (Chiralpak AD column,

hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 6.1 min (major), tr = 6.9 min

(minor), ee = 92%.

Following the general procedure C, 3y was obtained as yellow oil (26 mg, 70% yield).
IH NMR (500 MHz, Chloroform-d) & 8.43 — 8.41 (m, 2H), 7.58 (td, J = 7.5, 1.6 Hz,
2H), 7.49 (t, J = 7.6 Hz, 2H), 7.38 (tdd, J = 7.2, 4.8, 1.7 Hz, 1H), 7.27 — 7.23 (m, 4H),
7.21-7.18 (m, 1H), 7.17 — 7.13 (m, 2H), 6.49 (d, J = 15.9 Hz, 1H), 5.98 (dt, J = 15.5,
7.4 Hz, 1H), 3.37 — 3.25 (m, 2H).23C NMR (126 MHz, Chloroform-d) § 162.85,
155.81, 135.71, 135.48, 131.71, 130.14 (d, J = 8.6 Hz), 127.82, 127.78, 127.47,
127.34,126.93 (d, J = 2.9 Hz), 126.64, 125.31, 123.21 (d, J = 3.6 Hz), 119.53, 115.83,
115.65, 103.54 (d, J = 4.9 Hz), 41.32 (d, J = 3.6 Hz).%F NMR (470 MHz,
Chloroform-d) 6 -111.34 (dt, J = 13.0, 6.4 Hz). HRMS(ESI) m/z: calculated for
[C24H1sFNO2 + Na]* 394.1219, found 394.1217. HPLC data (Chiralpak AD column,
hexane : isopropanol = 98 : 2, 1.0 mL/min), tr = 13.9 min (major), tr = 14.7 min

(minor), ee = 91%.

Following the general procedure C, 3z was obtained as yellow solid (35 mg, 90%
yield). tH NMR (500 MHz, Chloroform-d) § 8.41 — 8.38 (m, 2H), 7.64 — 7.62 (m, 2H),
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7.59 — 7.56 (m, 1H), 7.50 (dd, J = 8.4, 6.9 Hz, 2H), 7.41 — 7.39 (m, 2H), 7.29 — 7.20
(m, 5H), 6.44 (d, J = 15.8 Hz, 1H), 5.96 (dt, J = 15.5, 7.4 Hz, 1H), 3.10 (qdd, J = 14.2,
7.4, 1.2 Hz, 2H).®C NMR (126 MHz, Chloroform-d) & 162.75, 155.35, 136.09,
135.63, 135.60, 133.91, 131.72, 128.40, 128.22, 127.80, 127.76, 127.53, 127.34,
126.76, 126.52, 125.32, 124.67, 119.30, 104.60, 44.21. HRMS(ESI) m/z: calculated
for [C24H1sCINO2 + H]* 388.1104, found 388.1095. HPLC data (Chiralpak AD
column, hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 7.3 min (major), tr = 9.6

min (minor), ee = 92%.

Following the general procedure C, 3a’ was obtained as yellow oil (25 mg, 73%
yield). *H NMR (500 MHz, Chloroform-d) § 8.43 — 8.41 (m, 2H), 7.60 — 7.57 (m, 1H),
7.51 — 7.47 (m, 3H), 7.29 — 7.24 (m, 4H), 7.21 (td, J = 5.7, 2.5 Hz, 1H), 6.56 — 6.48
(m, 2H), 6.39 (dd, J = 3.4, 1.8 Hz, 1H), 6.02 (dt, J = 15.9, 7.3 Hz, 1H), 3.32 (ddd, J =
7.3, 2.6, 1.3 Hz, 2H).:*3C NMR (126 MHz, Chloroform-d) & 162.91, 156.71, 147.83,
142.68, 135.64, 135.46, 131.85, 127.90, 127.81, 127.50, 127.24, 126.71, 125.35,
119.00, 109.56, 108.03, 100.54, 39.59. HRMS(ESI) m/z: calculated for [C22H17NOs +
H]* 344.1287, found 344.1286. HPLC data (Chiralpak AD column, hexane :
isopropanol = 90 : 10, 1.0 mL/min), tr = 7.1 min (major), tr = 8.3 min (minor), ee =

89%.

Following the general procedure C, 3b’> was obtained as yellow oil (13 mg, 36%
yield). *H NMR (500 MHz, Chloroform-d) & 8.41 (d, J = 7.7 Hz, 2H), 7.60 — 7.56 (m,
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1H), 7.50 (t, J = 7.7 Hz, 2H), 7.35 (dd, J = 5.1, 1.2 Hz, 1H), 7.27 (dd, J = 4.3, 2.8 Hz,
5H), 7.23 — 7.20 (m, 1H), 7.04 (dd, J = 5.1, 3.7 Hz, 1H), 6.50 (d, J = 15.9 Hz, 1H),
6.03 (dt, J = 154, 7.3 Hz, 1H), 3.29 — 3.19 (m, 2H).C NMR (126 MHz,
Chloroform-d) & 162.79, 155.77, 139.15, 135.66, 135.62, 131.80, 127.88, 127.81,
12751, 127.24, 126.73, 126.01, 125.41, 125.36, 124.77, 119.34, 103.23, 43.96.
HRMS(ESI) m/z: calculated for [C22H17NO>S + Na]® 382.0878, found 382.0875.
HPLC data (Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0 mL/min), tr =

7.6 min (major), tr = 8.8 min (minor), ee = 86%.

Following the general procedure C, 3¢’ was obtained as yellow solid (20 mg, 52%
yield). *H NMR (500 MHz, Chloroform-d) & 8.38 — 8.35 (m, 2H), 7.68 — 7.66 (m, 2H),
7.47 — 7.45 (m, 2H), 7.43 (td, J = 7.7, 7.2, 1.8 Hz, 2H), 7.40 — 7.36 (m, 1H), 7.28 —
7.19 (m, 5H), 6.43 (d, J = 15.8 Hz, 1H), 5.94 (dt, J = 15.8, 7.4 Hz, 1H), 3.14 (qdd, J =
14.3, 7.4, 1.3 Hz, 2H). 3C NMR (126 MHz, Chloroform-d) & 163.79, 155.36, 139.11,
138.46, 136.70, 136.58, 130.10, 129.17, 129.00, 128.65, 128.55, 127.75, 126.95,
126.33, 126.01, 120.47, 106.38, 45.13. HRMS(ESI) m/z: calculated for [C2sH1sCINO
+ H]* 388.1104, found 388.1094. HPLC data (Chiralpak AD column, hexane :
isopropanol = 90 : 10, 1.0 mL/min), tr = 8.4 min (major), tr = 10.3 min (minor), ee =

88%.

3d’

Following the general procedure C, 3d’ was obtained as yellow oil (33 mg, 85%
yield). *H NMR (500 MHz, Chloroform-d) & 8.40 (t, J = 1.9 Hz, 1H), 8.33 (dt, J = 7.8,
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1.3 Hz, 1H), 7.69 — 7.66 (m, 2H), 7.53 (ddd, J = 8.0, 2.2, 1.1 Hz, 1H), 7.45 — 7.37 (m,
4H), 7.29 — 7.20 (m, 5H), 6.45 (d, J = 15.8 Hz, 1H), 5.95 (dt, J = 15.9, 7.4 Hz, 1H),
3.15 (qdd, J = 14.2, 7.4, 1.3 Hz, 2H).3C NMR (126 MHz, Chloroform-d) & 162.52,
154.25, 137.31, 135.63, 135.61, 133.94, 131.60, 129.09, 129.06, 128.01, 127.63,
127.58, 127.52, 126.73, 125.91, 125.31, 124.98, 119.33, 105.41, 44.08. HRMS(ESI)
m/z: calculated for [C24H1sCINO, + H]" 388.1104, found 388.1101. HPLC data
(Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 6.0 min

(major), tr = 6.6 min (minor), ee = 92%.

3e'

Following the general procedure C, 3e’ was obtained as yellow oil (16 mg, 41%
yield). *H NMR (500 MHz, Chloroform-d) § 7.76 (dd, J = 7.5, 1.8 Hz, 2H), 7.71 (dd,
J=7.8, 1.6 Hz, 1H), 7.56 (d, J = 8.0 Hz, 1H), 7.51 — 7.44 (m, 4H), 7.38 (td, J = 7.6,
1.1 Hz, 1H), 7.34 — 7.30 (m, 4H), 7.27 (ddd, J = 8.6, 5.2, 2.5 Hz, 1H), 6.54 (d, J =
15.8 Hz, 1H), 6.07 (dt, J = 15.3, 7.4 Hz, 1H), 3.26 (d, J = 7.4 Hz, 2H).13C NMR (126
MHz, Chloroform-d) & 163.40, 158.12, 138.39, 136.94, 136.66, 133.85, 132.27,
131.26, 130.73, 129.09, 128.71, 128.56, 127.79, 127.67, 126.82, 126.39, 126.05,
120.19, 107.30, 44.83. HRMS(ESI) m/z: calculated for [C24H1sCINO2 + H]* 388.1104,
found 388.1095. HPLC data (Chiralpak AD column, hexane : isopropanol = 90 : 10,

1.0 mL/min), tr = 8.0 min (major), tr = 9.2 min (minor), ee = 94%.

Following the general procedure C, 3f* was obtained as yellow oil (27 mg, 56% yield).
H NMR (500 MHz, Chloroform-d) & 8.44 — 8.42 (m, 2H), 8.07 — 8.06 (m, 1H), 7.72
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(dd, J=7.9, 1.6 Hz, 1H), 7.57 (t, J = 7.4 Hz, 1H), 7.49 (t, J = 7.6 Hz, 2H), 7.37 — 7.34
(m, 1H), 7.24 (d, J = 6.1 Hz, 4H), 7.19 (td, J = 5.8, 2.4 Hz, 1H), 7.02 (td, J = 7.7, 1.7
Hz, 1H), 6.48 (d, J = 15.8 Hz, 1H), 5.95 (dt, J = 15.4, 7.4 Hz, 1H), 3.51 (dd, J = 14.3,
7.6 Hz, 1H), 3.38 (dd, J = 14.3, 7.2 Hz, 1H).13C NMR (126 MHz, Chloroform-d) &
162.45, 155.21, 141.84, 139.42, 135.72, 135.55, 131.69, 129.41, 128.06, 127.90,
127.80, 127.46, 127.13, 126.64, 125.32, 119.38, 104.33, 91.96, 41.02. HRMS(ESI)
m/z: calculated for [C2sH1gINO, + Na]® 502.0280, found 502.0276. HPLC data
(Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0 mL/min), tr = 6.1 min
(major), tr = 6.6 min (minor), ee = 88%.

General procedure D: One-pot synthesis of allylated 2,4-diaryloxazol-5(2H)-ones

0
1) TF,0 (2.2 eq), THF Ph
HOO)C\ )Ol\ rt, 5min - | o
N
PR N7 PR 2) Ph” X" 0Boc P?'/":,/\/Ph
) [Ir(cod)Cl], (2 mol%)/L1 (4 mol%) 5
a

DBU (6.0 eq), 30°C, 48 h

To adried 5 mL vial was added 2-benzamido-2-phenylacetic acid (51 mg, 0.2 mmol),
trifluoroacetic anhydride (31 mg, 0.22 mmol) and THF (0.5 mL) under the
atmosphere of Ar. The reaction mixture was then stirred at room temperature for 5
min. Then, tert-butyl cinnamyl carbonate (23 mg, 0.1 mmol), and DBU (91 mg, 0.6
mmol) were added using a pipetting gun. A separate vial was charged of [Ir(cod)Cl]2
(1.4 mg, 0.002 mmol), L1 (2.5 mg, 0.004 mmol), TBD (1.4 mg, 0.01 mmol) and THF
(0.5 mL). The mixture was stirred at 30°C for 30 min. The Iridium complex was then
transferred to the first vial via syringe. The reaction mixture was stirred at the
corresponding temperature for 48 hours. Upon completion of the reaction the vial was
removed from the glovebox and uncapped. Saturated NH4Cl aqueous solution was
added and the mixture was extracted with DCM (10 mL x 3). The combined organic
phase was washed with brine, dried over Na,SOg, filtered and concentrated in vacuo.
The residue was purified by silica gel flash chromatography (PE:EA=100:1) to afford
the desired product 3a as a yellow solid (24 mg, 68% vyield, ee=90%).
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General procedure E: Large scale synthesis of 3a.

[Ir(cod)Cl], (2 mol%), L1

A OBoc @ TBD (10 mol%) ‘ ©\//<
©/\/\ + N o] DBU (3.0 eq) Nl O/\Q
THF, 30°C

|

The reaction was carried out in the glovebox under argon atmosphere. [Ir(cod)Cl]. (14
mg, 0.02 mmol), L1 (25 mg, 0.04 mmol), and TBD (14 mg, 0.1 mmol) were added to
a vial equipped with a magnetic stirring bar. The vial was then charged with THF (5.0
mL) and stirred at 30°C for 30 min. Pressure pipe was added tert-butyl cinnamyl
carbonates (1.0 mmol), 2,4-diphenyloxazol-5(4H)-one (2.0 mmol), DBU (3.0 mmol)
and THF (5.0 mL). The pre-formed catalyst solution was then transferred to pressure
pipe. The mixture was stirred at 30°C for 24 h. Upon completion of the reaction,
saturated NH4Cl aqueous solution was added and the mixture was extracted with
DCM (10 mL x 3). The combined organic phase was washed with brine, dried over
Na>SOg, filtered and concentrated in vacuo. The residue was purified by silica gel
flash chromatography (PE:EA=100:1) to afford the desired product 3a as a yellow
solid (247 mg, 70% vyield, ee=88%).

Synthetic transformations.

10 mg of Pd/C was added to a solution of (S)-2-cinnamyl-2,4-diphenyloxazol-
5(2H)-one (35 mg, 0.1 mmol) in THF (1.0 mL). The mixture was hydrogenated for 2
hours. The suspension was filtered and the solvent was evaporated to obtain the crude
product. The product was then purified by column chromatography to yield the

desired product 7 as a colorless oil (21 mg, 59% vyield).
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'H NMR (500 MHz, Chloroform-d) § 8.49 — 8.47 (m, 2H), 7.68 — 7.65 (m, 2H), 7.61
—7.58 (m, 1H), 7.53 (dd, J = 8.3, 6.9 Hz, 2H), 7.46 — 7.38 (m, 3H), 7.30 (t, J = 7.5 Hz,
2H), 7.21 (t, J = 7.5 Hz, 1H), 7.16 — 7.14 (m, 2H), 2.65 (t, J = 7.7 Hz, 2H), 2.37 (ddd,
J =140, 10.3, 5.9 Hz, 1H), 2.27 (ddd, J = 14.1, 10.2, 6.1 Hz, 1H), 1.72 — 1.65 (m,
2H). 13C NMR (126 MHz, Chloroform-d) & 163.11, 154.58, 140.31, 137.91, 131.52,
127.74, 127.73, 127.59, 127.53, 127.39, 127.37, 127.02, 124.98, 124.96, 105.92,
40.11, 34.37, 23.88. HRMS(ESI) m/z: calculated for [C2sH21NO, + K]* 394.1209,
found 394.1203. HPLC data (Chiralpak AD column, hexane : isopropanol = 98 : 2,

1.0 mL/min), tr = 8.2 min (major), tr = 9.2 min (minor), ee = 91%.

P Qj
I m-CPBA (2.0 eq) -~ | o
A “,
(o]
8

NE ; DCM, 30°C NE

3a
Under an argon atmosphere, a vial was charged with (S)-2-cinnamyl-
2,4-diphenyloxazol-5(2H)-one (35 mg, 0.1 mmol), m-CPBA (34 mg, 0.2 mmol) and
DCM (1.0 mL). The mixture is stirred vigorously for 2 hours at 30°C, and then
quenched by addition of saturated NH4Cl aqueous. The layers were separated and the
aqueous phase was extracted with DCM (10 mL x 3). The combined organic layers
were dried over Na SOg, filtered and concentrated in vacuo. The crude product was
purified by column chromatography over silica gel (PE: EA=100:1) to afford the
compound 8 (26 mg, 70% yield) as a pale yellow oil.
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H NMR (500 MHz, Chloroform-d) & 8.43 — 8.41 (m, 2.02H), 8.40 — 8.38 (m, 2.05H),
7.66 — 7.64 (m, 4.11H), 7.58 (dt, J = 10.0, 7.4 Hz, 2.38H), 7.49 (q, J = 7.5 Hz, 5.06H),
7.41 (dd, J = 5.2, 1.9 Hz, 5.94H), 7.29 (s, 1.36H), 7.26 — 7.24 (m, 3.97H), 7.07 (dd, J
=74, 2.1 Hz, 2.02H), 7.03 (dd, J = 6.7, 3.0 Hz, 2.05H), 3.47 (d, J = 1.9 Hz, 1.02H),
3.45 (d, J = 1.9 Hz, 1H), 3.04 (d, J = 6.8 Hz, 1.01H), 3.02 (d, J = 1.9 Hz, 1.02H), 2.75
(dd, J = 14.2, 5.3 Hz, 1.14H), 2.69 (dd, J = 14.3, 5.5 Hz, 1.14H), 2.52 (dd, J = 14.3,
6.5 Hz, 1.12H), 2.45 (dd, J = 14.1, 6.7 Hz, 1.12H).13C NMR (126 MHz, Chloroform-d)
0 162.74, 162.54, 155.19, 154.91, 128.15, 128.10, 127.83, 127.78, 127.74, 127.39,
127.33, 127.31, 127.19, 127.15, 125.02, 124.92, 124.45, 124.43, 105.22, 104.32,
57.41, 57.15, 56.67, 56.58, 43.93, 43.84. HRMS(ESI) m/z: calculated for [C24H19NO3
+ H]* 370.1443, found 370.1438.

PhMgBr (2.0 eq)
THF, 30°C

Under an argon atmosphere, PhMgBr (0.2 mL, 0.2 mmol, 1.0 M) was added to a
solution of (S)-2-cinnamyl-2,4-diphenyloxazol-5(2H)-one (35 mg, 0.1 mmol) in THF
(1.0 mL) at 30°C. After 1 hour, the solvent was removed and the product was purified
by column chromatography on silica gel to afford the product as a white solid (43 mg,

99% vyield).
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H NMR (500 MHz, Chloroform-d) § 7.91 — 7.88 (m, 2.02H), 7.86 — 7.83 (m, 1.68H),
7.78 (d, J = 1.6 Hz, 1.97H), 7.74 (s, 1.7H), 7.60 (s, 0.75H), 7.58 (d, J = 1.6 Hz,
0.96H), 7.43 — 7.40 (m, 3.28H), 7.36 (dg, J = 9.7, 5.6, 5.1 Hz, 6.08H), 7.32 — 7.29 (m,
5.25H), 7.27 — 7.25 (m, 5.55H), 7.22 (dtd, J = 14.5, 7.6, 6.8, 2.9 Hz, 6.48H), 6.64 (d, J
= 16.0 Hz, 1H), 6.43 (d, J = 15.9 Hz, 0.82H), 6.28 — 6.24 (m, 1H), 6.23 — 6.19 (m,
0.82H), 3.28 — 3.14 (m, 1.98H), 3.04 (ddd, J = 59.0, 14.1, 8.3 Hz, 2.28H).1*C NMR
(126 MHz, Chloroform-d) 6 166.04, 142.31, 138.55, 135.32, 135.19, 133.20, 129.99,
128.67, 128.14, 127.77, 127.53, 127.47, 127.45, 127.35, 127.31, 127.25, 127.13,
126.97, 126.90, 126.81, 126.22, 125.54, 125.31, 125.22, 125.00, 124.82, 123.44,
123.12, 109.87, 108.91, 107.78, 107.46, 45.81. HRMS(ESI) m/z: calculated for
[CaoH2sNO; + H]* 432.1964, found 432.1949.

g
o] HO _~
Q*NQ ot
3. S
Under argon atmosphere, to a vial were added aryl acetylene (0.2 mmol) and dry THF
(1.0 mL). The mixture was then stirred at -78°C for 5 min. After that, "BuL.i (0.08 mL,
0.2 mmol, 2.5 M) was added dropwise via syringe. The reaction mixture was stirred at
-78°C for 1 hour, followed by dropwise addition of (S)-2-cinnamyl-2,4-diph-enyloxaz
-o0l-5(2H)-one (35 mg, 0.1 mmol) in THF (1.0 mL). The mixture was stirred at the
same temperature for 3 hours. When the raw material reacted completely, the reaction
was quenched with saturated NH4Cl aqueous. The layers were separated and extracted
with EA (20 mL>3). The combined organic layers were dried over anhydrous Na>SOs,
filtered and concentrated by vacuo. The crude product was purified by column

chromatography over silica gel (PE: EA=100:1) to afford the product as a white solid
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(37 mg, 82% vyield).

Qi A

IH NMR (500 MHz, DMSO-ds) & 8.46 (s, 0.30H), 8.35 (s, 1.01H), 8.21 — 8.17 (m,
2.68H), 7.67 (d, J = 7.6 Hz, 2.75H), 7.46 (qd, J = 10.4, 9.0, 4.8 Hz, 4.21H), 7.36 (t, J
= 7.5 Hz, 3.99H), 7.33 — 7.28 (m, 4H), 7.24 (s, 4.18H), 7.19 (d, J = 7.5 Hz, 2.40H),
7.00 (dt, J = 14.6, 7.1 Hz, 3.19H), 6.46 (d, J = 15.9 Hz, 1H), 6.39 (d, J = 15.9 Hz,
0.32H), 6.20 (ddt, J = 22.1, 15.3, 7.0 Hz, 1.36H), 3.12 (td, J = 15.1, 7.2 Hz, 1.35H),
3.00 (td, J = 16.9, 14.5, 6.8 Hz, 1.36H). 3C NMR (126 MHz, DMSO-ds) & 162.77,
162.56, 142.60, 141.42, 136.50, 136.43, 132.89, 132.25, 131.03, 130.93, 130.74,
130.60, 128.77, 128.68, 128.46, 128.24, 128.21, 128.18, 128.12, 128.02, 127.95,
127.78, 127.47, 127.44, 127.11, 127.05, 126.56, 126.48, 125.28, 125.22, 125.08,
123.96, 123.33, 120.42, 120.28, 110.03, 109.49, 100.11, 100.07, 87.06, 86.91, 85.32,
84.93, 45.07, 44.50. HRMS(ESI) m/z: calculated for [C32H2sNO; + H]* 456.1964,
found 456.1954.

S
| o/\/@ Cp,TiCl,, CHaLi o
N N
%w,, A Toluene, 80 °C %»,,, N
3a

The compound 11 was synthesized according the literature with modifications.E!

1"

CHaLi (0.8 mL, 1.25 mmol) was added dropwise under argon atmosphere to a stirred
slurry of titanocene dichloride (124 mg, 0.5 mmol) in dry toluene (2.0 mL) at -5°C.
After 1 hour, the reaction mixture was warmed to 0°C and then quenched carefully
with ice-cold 6% aqueous NH4Cl (3.0 mL). After separation, the organic layer was
washed with water (10 mL) and brine (10 mL), dried over Na>SO4 and filtered to
provide a red solution. The solution was concentrated to one third the volume. The

dimethyltitanocene was generally stored in the freezer and used as a 0.5 M solution in
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toluene.

A solution of dimethyltitanocene and (S)-2-cinnamyl-2,4-diphenyloxaz-ol-
5(2H)-one (35 mg, 0.1 mmol) was stirred for 4 hours in the dark at 80°C under argon
atmosphere. The solvent was removed and the product was purified by column

chromatography, affording product as a colorless oil (30 mg, 85% vyield).

IH NMR (500 MHz, Chloroform-d) & 7.68 (dd, J = 8.9, 7.2 Hz, 4H), 7.50 — 7.46 (m,
1H), 7.44 — 7.39 (m, 4H), 7.35 — 7.31 (m, 2H), 7.28 — 7.25 (m, 3H), 7.21 — 7.18 (m,
1H), 6.46 (d, J = 15.9 Hz, 1H), 6.11 (dt, J = 15.7, 7.3 Hz, 1H), 4.83 (d, J = 2.6 Hz,
1H), 4.52 (d, J = 2.6 Hz, 1H), 3.09 (ddd, J = 7.5, 2.7, 1.3 Hz, 2H).13C NMR (126
MHz, Chloroform-d) & 163.15, 157.32, 140.51, 136.42, 133.64, 130.29, 129.65,
127.55, 127.43, 127.41, 127.29, 127.04, 126.19, 125.18, 124.76, 121.75, 110.56,
84.61, 44.55. HRMS(ESI) m/z: calculated for [C2sH1NO + H]* 352.1701, found
352.1694. HPLC data (Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0

mL/min), tr = 5.0 min (major), tr = 5.5 min (minor), ee = 90%.

QJ 7 O
NC CN o
| _ Toluene, 90 °C
N ,,O/\/\/Q * > < NI o CN
“ NC CN “, CN
NC SN
12

3r

A solution of 3r (38 mg, 0.1 mmol) and tetracyanoethylene (26 mg, 0.2 mmol) in 1.0
mL of toluene was heated at reflux for overnight. When the reaction completed, the
mixture was added with water and extracted with EA (10 mL x 2). The combined
organic phases were washed with saturated NH4Cl solution, dried and evaporated. The
crude mixture was purified by column chromatography to yield the product as a

colorless oil (36 mg, 71% yield).
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H NMR (500 MHz, Chloroform-d) & 8.50 (d, J = 7.6 Hz, 1.93H), 8.46 (d, J = 7.8 Hz,
2.46H), 7.72 — 7.71 (m, 4.60H), 7.66 — 7.62 (m, 2.18H), 7.61 — 7.52 (m, 9.93H), 7.50
— 7.45 (m, 9.92H), 7.44 — 7.40 (m, 4.66H), 6.13 (ddd, J = 10.8, 4.7, 2.8 Hz, 1.33H),
6.01 (ddd, J =10.8, 4.6, 2.7 Hz, 1.06H), 5.95 (dt, J = 10.7, 2.2 Hz, 1.25H), 5.91 — 5.88
(m, 0.98H), 4.25 (p, J = 2.7 Hz, 2.32H), 3.26 — 3.14 (m, 4.89H), 2.82 (dd, J = 14.7,
8.9 Hz, 1H), 2.70 (dd, J = 14.9, 9.6 Hz, 1.26H).23C NMR (126 MHz, Chloroform-d) &
162.27, 161.86, 155.95, 155.31, 135.45, 134.90, 132.42, 132.32, 131.51, 129.38,
129.12, 128.66, 128.64, 128.46, 128.39, 128.34, 128.05, 127.99, 127.96, 126.90,
126.83, 126.55, 126.29, 125.32, 125.16, 123.76, 123.62, 109.97, 109.94, 109.92,
109.89, 108.91, 108.89, 108.51, 108.43, 103.87, 103.64, 45.79, 45.76, 43.50, 43.24,
42.81, 42.76, 42.09, 36.84, 36.70. HRMS(ESI) m/z: calculated for [C32H21NsO2 +
Na]* 530.1593, found 530.1584.

0 Hoveyda-Grubbs Il (20 mol%) o
Ethyl acrylate (2.0 eq)
Nl o/\@ ° P i
z N DCM, 50°C N3 ;
"’/\)]\OEt

3a 13

The reaction was proceeded in the glovebox. To a vessel was added a solution of
compound (S)-2-cinnamyl-2,4-diphenyloxazol-5(2H)-one (35 mg, 0.1 mmol) in DCM
(2.0 mL) and Hoveyda-Grubbs Il catalyst (1.7 mg, 0.02 mmol) to form a dark-red
solution. The tube was sealed with a Teflon/rubber cap. To this solution was added
ethyl acrylate (22uL, 0.2 mmol). The resulting solution was heated over 50 ‘C for 48
hours. Then, the reaction mixture was cooled to rt. The crude product was purified by

column chromatography to give compound 13 (21 mg, 57% vyield).
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'H NMR (500 MHz, Chloroform-d) § 8.42 — 8.40 (m, 2H), 7.64 — 7.61 (m, 2H), 7.59
— 756 (m, 1H), 7.50 (t, J = 7.7 Hz, 2H), 7.43 — 7.36 (m, 3H), 6.72 (dt, J = 15.3, 7.5
Hz, 1H), 5.87 (dd, J = 15.4, 1.5 Hz, 1H), 4.14 (q, J = 7.2 Hz, 2H), 3.17 — 3.05 (m, 2H),
1.24 (t, J = 7.1 Hz, 3H).23C NMR (126 MHz, Chloroform-d) & 164.52, 162.66, 155.30,
137.98, 136.96, 131.79, 128.15, 127.82, 127.79, 127.70, 127.27, 125.90, 124.94,
104.24, 59.46, 43.23, 13.15. HRMS(ESI) m/z: calculated for [C2iH1oNO4 + NaJ*
372.1212, found 372.1209. HPLC data (Chiralpak AD column, hexane : isopropanol
=90 : 10, 1.0 mL/min), tr = 7.9 min (major), tr = 10.8 min (minor), ee = 91%.

o) Pd(OAc); (10 mol%), o
PPh (20 mol%)
N /\Q Agz00; 2.0 eq) o
oy N > N/
' THF, 65 °C
' AL
3f

The Pd(OAc)2 (2.2 mg, 0.01 mmol), PPhs (5.2 mg, 0,02 mmol) and Ag.COs (0.2

mmol, 2.0 eq) were added to a vial containing a stirring bar under an argon
atmosphere. The vial was wrapped with Teflon tape and capped. THF (1.0 mL) and
(S)-2-cinnamyl-2-(2-iodophenyl)-4-phenyloxazol-5(2H)-one (41 mg, 0.1 mmol) were
then added using a syringe. The resulting solution was heated at reflux for 16 hours.
The solvent was removed and the product was purified by column chromatography on

silica gel, eluent (PE: EA=100:1), product as a yellow solid (19 mg, 55% yield).
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'H NMR (500 MHz, Chloroform-d) & 8.46 — 8.44 (m, 2H), 7.76 (d, J = 7.9 Hz, 1H),
7.59 (t, J = 7.5 Hz, 1H), 7.50 (g, J = 7.9 Hz, 3H), 7.44 (d, J = 7.8 Hz, 2H), 7.38 (t, J =
7.6 Hz, 2H), 7.31 (t, J = 7.5 Hz, 1H), 7.27 (d, J = 7.2 Hz, 1H), 7.17 (d, J = 2.5 Hz,
1H), 7.03 (d, J = 7.7 Hz, 1H), 3.77 — 3.61 (m, 2H). 3C NMR (126 MHz,
Chloroform-d) & 163.41, 154.75, 142.04, 136.96, 135.89, 135.23, 131.79, 130.00,
128.07, 127.90, 127.85, 127.66, 127.64, 127.28, 126.36, 122.28, 121.32, 119.91,
109.23, 41.27. HRMS(ESI) m/z: calculated for [C24H17NO2 + Na]* 374.1157, found
374.1153. HPLC data (Chiralpak AD column, hexane : isopropanol = 90 : 10, 1.0

mL/min), tr = 15.5 min (major), tr = 18.4 min (minor), ee = 83%.
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Single X-ray structure data of chiral 3j

3, P

_ Ph
= 3j, (S)

Table 1 Crystal data and structure refinement for cu_20181219LMF_0m_a.

Identification code cu_20181219LMF_Om_a
Empirical formula C24H18CINO2

Formula weight 387.84

Temperature/K 296(2)

Crystal system orthorhombic

Space group P21212;

alA 6.0263(5)

b/A 16.9680(14)

c/A 18.8850(16)

a/° 90

pB/e 90

Ve 90

Volume/A3 1931.1(3)

Z 4

pcalcg/Cm3 1.334

w/mm? 1.904

F(000) 808.0

Crystal size/mm? 0.220 %<0.190 <0.160
Radiation CuKa (A =1.54178)

20 range for data collection/® 7.004 to 130.97

Index ranges -6<h<7,-20<k<20,-22<1<22
Reflections collected 10368

Independent reflections 3213 [Rint = 0.0498, Rsigma = 0.0556]
Data/restraints/parameters 3213/0/253
Goodness-of-fit on F? 1.092

Final R indexes [[>=2c (1)] R1=0.0475, wR2 = 0.1185
Final R indexes [all data] R1=0.0491, wR> = 0.1205

Largest diff. peak/hole / e A3 0.34/-0.37
Flack parameter 0.031(10)
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Table 2 Fractional Atomic Coordinates (<10%) and Equivalent Isotropic

Displacement Parameters (A2x103) for cu_20181219LMF_0m_a. Ueq is defined

as 1/3 of of the trace of the orthogonalised U tensor.

Atom X

cl1 3089.6(19)
02 580(3)
o1 227(4)
N1 3820(4)
C11 1175(5)
C10 2261(4)
C6 4960(5)
C23 3262(4)
C9 3430(5)
C24 1202(5)
C22 4456(5)
c2 7978(5)
C12 2250(5)
C5 3789(4)
Cs8 4678(5)
C7 3897(5)
C17 6492(5)
C1 7098(5)
C3 6794(6)
c21 3612(6)
C4 4681(5)
C16 -900(6)
C13 1283(8)
C20 4752(8)

y
6950.5(6)

5517.4(11)
4692.7(14)
4995.0(12)
5643.0(14)
5641.8(14)
6572.3(12)
4571.9(14)
6432.6(15)
4897.4(15)
3857.7(15)
6184.9(17)
5344.2(15)
6802.8(14)
6399.9(15)
6644.2(14)
3691.5(18)
6261.8(14)
6402.5(17)
3333.3(17)
6707.4(15)

5979(2)
5376.4(17)
2649.4(19)

S34

z
2965.4(4)
6577.1(10)
5659.3(12)
7059.1(12)
7843.2(14)
7123.3(14)
4966.5(14)
6530.1(13)
6954.7(15)
6177.6(15)
6313.3(14)
4204.2(18)
8425.5(16)
4369.3(14)
6272.9(16)
5661.8(15)
6629.4(16)
4874.8(17)
3610.8(16)
5819.1(17)
3703.9(15)
7930.8(19)
9093.7(16)
5661(2)

U(eq)

71.1(3)
44.4(4)
58.4(6)
38.8(5)
40.1(6)
38.7(5)
38.2(5)
38.5(5)
44.0(6)
41.4(6)
40.7(6)
51.1(7)
48.2(7)
40.6(6)
44.9(6)
40.9(6)
50.1(7)
44.8(6)
52.0(7)
53.8(7)
46.6(6)
63.6(9)
60.8(9)
67.1(10)



C19
C14
C15
C18

6742(7)
-780(7)
1860(6)
7612(6)

2484.5(19)
5705.0(19)
6001(3)
3009(2)

5985.4(19)

9173.1(18)

8602(2)
6469(2)

Table 3 Anisotropic Displacement Parameters (A2x103) for

63.6(10)
62.5(9)
74.7(11)
60.9(8)

cu_20181219LMF_Om_a. The Anisotropic displacement factor exponent takes

the form: -2a?[h?a*2U11+2hka*b*U12+...].

Atom

Cl1
02
o1
N1
Cl1
C10
C6
C23
C9
C24
C22
C2
C12
C5
C8
C7
C17
C1

Uit
78.6(6)
38.6(9)

53.5(13)

35.7(10)

39.2(13)

35.5(12)

39.5(12)

36.5(12)

43.8(13)

35.8(12)

44.2(14)

39.0(14)

59.7(17)

38.6(12)

40.2(13)

38.2(12)

49.0(15)

38.2(13)

Uz
87.8(6)
51.7(9)

70.7(13)

43.3(10)

39.6(11)

41.6(12)

29.9(10)

42.7(11)

44.3(12)

46.7(12)

43.2(11)

49.3(13)

41.8(12)

35.3(11)

45.9(11)

37.1(10)

56.9(15)

42.3(12)

Uss
46.8(4)
43.0(10)
50.9(12)
37.4(10)
41.4(13)
38.9(12)
45.3(14)
36.2(12)
43.8(13)
41.6(13)
34.5(12)
64.9(18)
43.1(14)
47.8(14)
48.7(15)
47.5(14)
44.4(14)
54.0(16)

S35

Uzs
5.5(4)
1.4(8)

-7.8(10)
3.8(8)
-1.8(10)
-0.1(10)
-2.4(9)
7.2(10)
2.2(10)
2.6(10)
7.1(9)
-11.8(13)
4.9(11)
-0.7(9)
2.2(11)
-1.3(10)
2.1(12)

-4.4(11)

Uis
-6.2(4)
-6.7(8)

-18.4(11)

-0.9(10)
1.0(11)
-4.5(11)
3.6(12)
2.6(11)
1.5(12)
-2.4(12)
4.9(11)
8.8(15)
1.8(14)
4.3(12)
3.2(12)
5.0(12)
2.3(13)
-2.0(13)

Uz
-4.7(5)
8.3(8)
6.9(10)
3.9(9)
-2.6(10)
5.4(10)
-4.1(9)
1.0(10)
-0.2(11)
-0.3(11)
3.3(11)
-2.4(12)
5.2(12)
-4.8(10)
0.9(11)
4.0(10)
9.9(12)
-0.4(10)



C3

C21
C4

C16
C13
C20
C19
Cl4
C15
C18

54.7(16)
60.5(18)
53.0(15)
44.2(16)
96(3)
92(3)
81(3)
76(2)
47.7(17)
55.8(18)

51.1(13)
48.6(14)
40.9(11)
96(2)
45.2(14)
48.6(15)
50.9(15)
60.7(17)
105(3)
66.1(17)

50.2(16)
52.4(15)
45.9(15)
51.0(17)
41.0(15)

61(2)
59.3(18)
51.0(17)

72(2)
60.8(19)

-10.3(12)
-0.8(13)
-3.0(11)
-9.8(17)

5.7(11)
-8.2(13)
5.5(13)
-12.5(14)
-26(2)
8.6(15)

Table 4 Bond Lengths for cu_20181219L MF_Om_a.

AtomAtom Length/A  AtomAtom Length/A

Cl1
02
02
o1
N1
N1
Cl1
Ci11
Ci11
C10
C6
C6
C6

C4
C24
C10
C24
C23
C10
C12
C16
C10
C9
C5
C1
C7

1.742(3) C22 C21

1.348(3) C22 C17

1.461(3) C2

1.193(4) C2

1.275(4) C12

1.450(3) C5

1.373(4) C8

1.385(5) C17

1.509(4) C3

1.549(4) C21

1.387(4) C16

1.403(4) C13

1.466(4) C20

C3
C1
C13
C4
C7
C18
C4
C20
C15
Cl4
C19

S36

1.386(4)
1.393(4)
1.379(5)
1.379(5)
1.391(5)
1.376(4)
1.313(4)
1.375(4)
1.386(5)
1.381(5)
1.393(5)
1.371(6)
1.375(6)

16.3(15)
-4.7(16)
1.9(13)
2.5(16)
9.1(18)
-3(2)
17.9(19)
22.7(18)
12.9(19)
2.3(16)

-12.2(14)
5.2(13)
-11.0(12)
14.2(16)
-4.5(15)
5.4(17)
24.7(16)
-23.3(17)
3(2)
21.0(15)



C23 C22 1.468(4) C19 C18 1.379(6)
C23 C24 1.513(4) C14 C15 1.357(6)
c9 C8 1.492(4)

Table 5 Bond Angles for cu_20181219LMF_0Om_a.

Atom Atom Atom Angle/* Atom Atom Atom
C24 02 C10 108.37(19) C21 C22 C(C23
C23 N1 C10 108.7(2) C17 C22 C23
Cl2 Ci11 Ci16 1188(3) C3 C2 C1
Cl2 Ci11 C10 121.1(3) C11 C12 C13
Cl6 Cl11 C10 120.03) C4 C5 C6
N1 C10 02 106.3(2) C7 C8 C9
N1 C10 C11 110.9(2) C8 C7 Cb6
02 Ci10 C11 109.6(2) C18 C17 C22
N1 C10 C9 110.1(2) C2 Cl1 C6
02 C10 C9 107.2(2) C2 C3 C4
Cl1 C10 €9 112.4(2) C20 C21 C22
C5 Co6 C1 118.2(3) C5 C4 C3
C5 C6 C7 1189(2) C5 C4 CI1
Cl C6 C7 1229(3) C3 C4 CI1
N1 C23 C22 123.6(2) C11 C16 C15
N1 C23 C24 110.8(2) C14 C13 C12
C22 C23 C24 125.5(2) C19 C20 cC21
C8 C9 C10 112.0(2) C20 C19 Ci18
01 C24 02 123.3(3) C15 C14 C13
01 (C24 C23 131.2(3) C14 C15 C16

S37

Angle/”
122.5(3)
118.6(3)
121.5(3)
121.0(3)
120.7(3)
124.5(3)
127.2(2)
120.6(3)
120.1(3)
118.2(3)
120.1(3)
121.2(3)
119.2(2)
119.5(2)
119.7(4)
119.7(3)
120.5(3)
119.7(3)
119.9(3)
120.9(4)



02 C24 C23 105.5(2) C17 C18 C19 120.2(3)

C21 C22 C17 118.8(3)

Table 6 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement
Parameters (A2x10%) for cu_20181219LMF _Om_a.

Atom X y z U(eq)
HI9A 2328.48 6848.46 6929.28
H9B 4448.82 6560.24 7335.49
H2 9401.91 5981.89 4151.11
H12 3644.59 5117.09 8372.37
H5 2386.06 7024.25 4418.91
H8 6105.53 6192.23 6281.23
H7 2518.32 6890.05 5671.21
H17 7097.56 4045.59 6951.82
H1l 7923.65 6107.37 5267.01
H3 7397.4 6346.15 3160.35
H21 2274.35 3442.14 5593.54
H16 -1648.48 6189.91 7543.95
H13 2033.13 5176.08 9484.69
H20 4170.04 2297.6 5332.04
H19 7497.03 2021.36 5879.15
H14 -1438.74 5725 9618.13
H15 -3261.93 6221.54 8658.55

H18

8961.47

2900.43

S38

6687.44

53
53
61
58
49
54
49
60
54
62
65
76
73
81
76
75
90
73
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HPLC data

For comparison of Chinese and English of the HPLC data table.

Feo |0 4 | OR BN R | e o B g & | A U | AN | RERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
(0]
. /\/@
280 [ < 10T LO-H WL T SR ) HAL U _ WIS 7 Uy L 29% nm
1-1287
2004
1504 | 2- 10867
7
E
%100-
£
a0
04 : T
.50+
oo 0 an g0 8o 10.0 12.0 140 18.0
TS [IBEFr TREGHT 8] IEH IZ5 HHERE | BNEs | HRE
min mAU*min mAL % % n.a.
1 7997 35 224 208 427 5012 58.53 na
2 10.567 35.057 147 645 49 88 4147 na
1000 A 208 10-2442 [F )] oBOC WIS _1 WL 254 nm
B75 1-6130
TE0
_ azs]
e
E
5 500
g 375
2
250
125
| 2-55423
o | T |
-100 T T T T T T T T T T 1
oo 2.0 4.0 6.0 2.0 10.0 1z2.0 14.0 15.0
AR remiea
TS [EZ REERT E ETE (3= AN EET | WG | e
min mAL*min mAL % % n.a.
1 6.750 140,535 868 466 95 87 97.08 na
2 8.923 6.053 26127 413 2.92 na.
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For comparison of Chinese and English of the HPLC data table.

P | A R T B W & | AT T | AR | AR E
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
Me
150 7 2018-10-31-9- w4 [F #1845 4jiaji Rac UW_WIS_1 WL:254 nm
1- 5387
150+
@ - 6160
1254
5100—
. 75]
5 S04
254
o4
-QD—I - - - - - - - .
oo 2.0 4.0 &.0 e BD 10.0 12.0 14.0 15.0
YA ‘UE%%FF ‘ 1R EE0T i ‘ IEE ‘ g = ‘ THATIEE HAIES ‘ #&1%1
min mAU*min mALU % % na.
1 ‘ ‘ 5387 ‘ 28.724 ‘ 154.304 ‘ 50.39 ‘ 52 51 ‘ n.a. J
= 6.160 28.285 139 558 49.61 47.49 n.a.
2500 11.2018-10-31-4- #2 [F A 4jigji chiral UV_VIS_1 WVL254 nm
\1- 6007
2000 4
1500
!
é 4000 4
i
i
5004
- 6853
04 1 _II |
-500 - T T T T T T T T T T T T T T T T T
a0 20 40 g0 . &d 104 124 140 150
EE S5 % 8 BT [8] IEE ([ THAT IE T 2 HAES FRE Y
min mAU*min mAU % % n.a
1 5.997 321.445 2096.436 95 58 95.94 n.a.
2 6.853 14.860 88.763 4.42 4.06 n.a
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For comparison of Chinese and English of the HPLC data table.

P | A R e T B W & | AH YU | AR | AR
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
OMe
3c
200 - 3 2013-11-3-40- #2 [F 38 RAC UW_WIS_1 L2544 nm
250
2004
7
5150-
q 100 -
i
&0
- 8513 2-11.730
04 . T I T
-5D-I T T T T T T T
0.0 2.0 40 6.0 2.0 100 120 140 180
Bt Ia] fmin .
|U$5j—' 0% = F TR ES BT ] I T 2 [E3= A EER ATl ERE
min mAU*min mAU % % n.a.
1 9513 2.655 10.397 50.15 55.89 n.a.
2 11.730 2639 8.204 49 85 44 11 n.a.
500+ 7 2018-11-3-4-0- #4 [F Zhil 5] CHIRAL UV_VIS_1WVL:254 nm
700 11-9.503
600
500
5
=
£ 400
% 300
=
200
1004
2-11.780
04 1 | 1
_1DD_| T T T T T T T T T T T T T T T 1
0.0 20 40 6.0 8.0 100 12.0 140 150
A3 i8] [min]
T2 [EETT TREEAT[E IEFHE (3= TAAIEE T A ES ERE
min mALU*min mAL % % n.a.
1 9503 171.907 679.085 91.93 93.49 n.a.
v 11.780 15.082 47 322 8.07 6.51 n.a.
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For comparison of Chinese and English of the HPLC data table.

FPg | W A | ORI |0 i B 0w | MO g | AR | RS E
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*miIn) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
Cl
K /\/©/
00— H z018-11-1-4cL#z [ F A5 RAC W WIS_1 WL:254 nm
i1 - BB
408+ - 7437
;.SDD—
5200-
100
0 L L k
-SD:I T T T T T T T 1
0.0 20 4.0 6.0 . 80 100 12.0 14.0 15.0
s [EEFr TREEHT ] TETE [ THATIETE TR THAIE S FeE
min mAL*min mAL % % n.a.
1 6.610 60.342 473.152 49.99 55.33 n.a.
7.437 60.371 381.963 50.01 44 67 na._
— F z018-11-1-4-CL #5 [F A Chiral-4-CL U WIS 1 MSL259 nm
EDD: 1-6.710
500:
+ 004
200
200
100 4
\ - 7570
o] VAW
-1DD:I T T T T T T T 1
oo 20 4.0 .0 2.0 1000 12.0 14.0 15.0
At IRl remic
TS [[EEFr TRERAT ] [ EE (31 THRT I T 7 A E ERE"
min mALU*min mAl % % n.a.
1 6.710 74.384 581.569 93.19 94.67 n.a.
v 7.570 5.435 32.737 6.81 5.33 na.
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For comparison of Chinese and English of the HPLC data table.

Jrg | W A | RBEE | T B g m | AH R U | AR | FEALE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
o]
i Br
o]
N "'///\/O/
3e
700 1 2018-11-27-4Br #2 [F 3850 rac Uy _WIS_1 MAL:254 nm
a0 | - 006D
4 12 - 200963
S0.04
= 4004
T
E
% 3004
ﬁ 20104
10.0:
D.D: L T T
-10.0 -I T T T T T T T T T 1
0.0 2.5 5.0 ] 10.0 _”_12.5 15.0 174 200 228 242
M= [l = Fr TREBET 5] IEETH [E35) A IEE T THATIES EZES
min mAU*min mAU % % n.a.
1 19.060 31.042 56.809 4910 5249 na
20 963 32180 51428 50.90 47 51 na
160D - (. 2018-11-27-4-Br i#4 [F 334 chiral U WIS _1 WL 254 nm
14004 |1 - 18447
1200
1000
e
E, 5o
L
5
© BO0-
L
i
400
200
|2 -21.247
ad A A ! . |
_ZDD-I T T T T T T T T T 1
0.0 25 50 75 100 125 150 175 200 225 250
M= [IEEFF TREGH] ] TETE T (633 T EE T A ES FRE "
min mAU*min mAU % % n.a.
1 18447 797 856 1349 756 9345 94 11 na
21.247 55 899 84 509 6.55 5.89 na
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For comparison of Chinese and English of the HPLC data table.

FPg | W A | ORI |0 i B 0w | MO g | AR | RS E
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*miIn) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
o)
Ph
K /\/O/
3f
150 8 2018-12-21-4-ph #2 [ FEI M RAC UW_VIS_1 WL 254 nim
] |1 - 8447
150
1 12 - 10,803
125t
= 10
E ]
i
50
25
D;—_MMWL_l } ,
-20- T T T T T T T T T T T T T T T T T T
oo 20 4.0 E.0 5.0 100 120 140 150
I5F (8] [min]
TrsS [EEFR TREGRT B] [E3TEs [ HAEER | fHEs | FRE
min mALU*min mAU % % n.a.
1 9.447 42118 158.458 49.55 53.04 n.a.
v 10.503 42885 140.277 5045 46.96 n.a.
250 120181221 ph #3 [F &R CHIRAL WIS _1 L2549 nm
|1 - 10,080
200
160
7
E
% 100
8
S04
Z-11.143
o S— : t 1
&0 T T T T T T T B —
oo 20 4.0 6.0 —— 5.0 100 120 14.0 140
S [BEF TREGHT Al EEH [ AN ERER | HHES | FRE
min mAU*min mAU % % na.
1 10.080 53.038 202.931 95.98 96.32 n.a.
| 11.143 2.224 7.755 402 3.68 na._ 4
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
(0]
OBoc
" /\/©/
3g
— 9 2015-12-21-4-0B0C #3 [F A3 RAC UV_WIS_1 WL 254 nim
111229, 207
T73.04
52.5
I a0.04
375
23.04
125_w
0.0 1
-10.0- 1 — — — — — —
oo 20 4.0 =41l g.0 10.0 120 140 15.0
Bt TE) femin
= [EEr TR EGRY (] TETE [ THA IEHE T IES ERE
min mAU*min mAl % % n.a.
1 12.240 26.192 77.267 49.31 50.55 n.a.
Vi 12777 26.924 75.573 50.69 4945 na.
qap _, 3 2018-12-21-4-0BOC #3 [F ENAF41 chiral UV _WIS_1 WL 254 nm
1 @-12.260
7504
5254
§ 5004
E
E 375
1 2504
1254
1168
04 ' T
-100- T T T T T T T T T T T T T
0.0 20 4.0 E.0 e _B:D 10.0 120 14.0 15.0
= |lEE%R R Eq 8T 8] eI RS (3 1HFT IEE R 1HFTIE S HEE Y
min mAU*min mAU % Y n.a.
1 11.687 22.473 73.878 6.56 8.16 n.a.
12.250 319.872 831.155 93.44 91.84 n.a.
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For comparison of Chinese and English of the HPLC data table.

Jrg | W A | RBEE | T B g m | AH R U | AR | FEALE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
200 g 20181113 #2 [F B4 RAC UV_VIS_1 WALZE4 nm
250 1-6.033
200
2-8.172
%15.0
E 10,04
2
5.0
0.0+ | :
5.0 r T T T T T T T 1
oo 20 4.0 G0 im 3.0 1010 12.0 14.0 15.0
s [EETT Tr EBET [E] [ = T AT THATIE S ERE-
min mAL*min mAlU % % n.a.
1 6.033 3 626 24 517 49 68 RB.TT na
vl 8173 3673 17.200 50.32 4123 n.a.
og A 2B 43 13 CHIRAL UV_VIS_1 WLE54 nm
1 - 6.097
600
S00
= 400+
<L
E
% 300
é 200
100 o
12 - 8287
o | .- | I
-100 i T T T T T T T T T T T T T T T T T T T
oo 20 4.0 6.0 g0 100 12.0 14.0 16.0
I [A] [min]
TFE [EETT T &S ET [ TEE (4= TEATIEE HAT RS EREY
min mAL*min mAll % % n.a.
1 6.097 93.581 618.525 9550 96.60 n.a.
v 8.287 4 406 21.773 450 3.40 na. 4
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For comparison of Chinese and English of the HPLC data table.

P | e & | RBE IR uE T B | M | AH Y I | AEIES | AR E
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
0o
“ /\Q\OMe
200~ ' z01s-10-31 #7 [F 385 3-0- UW_WIS_1 /L2549 nm
2504 1- 5453
200
Eﬁo - 12280
E 100
S
804
-SD_I T T T T T T T 1
oo 20 4.0 6.0 I .8'0 100 12.0 14.0 15.0
Frs |IEE Fr R ES AT [A] I [ 2 g = 18 71 I T 2 1A ES HERE "
min mAU*min mAU % % n.a.
1 8453 52.315 238.139 49 91 6041 n.a.
12.290 52.513 156.048 50.09 39.59 na. 4
00+ 17 2018-11-2-3-0- #2 [ F B3R 41 CHIRAL U _WIS_1 WL 254 nm
i 1 - 8483
4004
§300—
E
g 200
4
100:
1 2 - 12.340
0 L T T
-SD- T T T T T T T T T T T T T T T T T T
on 20 40 &0 an 100 120 140 180
#F (@) [min]
"I?% I = % R EQHT [E] I TET IFes ERSIEIE HITES FRE Y
min mAU*min mAL % % n.a.
1 8.483 99.521 450 987 96.93 97.78 na.
2 12 340 3.150 10.257 3.07 222 na. 4
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*miIn) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.

100 17 2018-10-31 #6 [T 3CL UV _VIS_1 WL 254 nm
100.0] 1-7.440
875
2 -9.377
750
7 625
E
[i)
2 500
&
o
5 759
250
1257
00
-100 -I T T T T T T T 1
o0 20 40 &0 &0 100 120 140 150
i (&) [min]
TS |lEEFF 1% B8 B (] I E #2 = BRI E IR HAIES HmE Y
min mAU*min mAU Yo Yo n.a.
1 7.450 18.630 98.352 5010 56.68 n.a.
2 9377 18.552 75.166 49.90 4332 na. 4
o A 2018-11-2-3-CL #2 [(F AN CHRAL LY _WIS 1 WL 254 im
i1 - 7.540
5004
4004
E 300
4
C
E
5 2004
#
1004
,/\\_ {2 - 8520
0 1 | 1 |
-1 DD-I T T T T T T T 1
00 20 40 6.0 8.0 100 120 140 150
it [l Imin
IS [E&F TReg iy 18] TEE T IE= THA IEH 0 HAES FRE
min mAU*min mAl % % n.a.
1 7540 110.765 570.503 94 97 96.37 n.a.
9.520 5.863 21488 503 3.63 na. 4
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For comparison of Chinese and English of the HPLC data table.

N,

P | A R T B W & | AT T | AR | AR E
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
F
» X
AN E
3k
ang. 1 2018-11-1:5.42F #2 F a1 m RAC UV_WIS_1 WL:254 nm
280 4
200+
=
3150—
3100—
& 1 -8.707
= \2-10.037
04 : —! T
-5EI-I - - - - - - - ,
(fn] 20 4.0 6.0 an 10.0 120 14.0 15.0
18] [min]
=S |lE2%r % g A (8] kg [ F2 IZ5 THRT I EFH THAfIES FaE "
min mAL*min mAl % % na.
1 §.707 17.199 84.028 50.09 654 14 n.a.
e 10.037 17.138 71.171 49.91 4586 na. 4
480 3 2018-11-1-3.42F #3 [F #1850 Chiral WIS _1 /L2564 nm
400 - 8.740
200
£l
E
%200—
E
100 H
12 - 10,077
i e I —L r
=50
0o 20 a0 &0 &0 100 120 140 184
1 (8] [min]
== ‘Il&%ﬁ? ‘ fREB AT 8] ‘ TR ‘ IE= ‘fTEHIlIEE?E ‘ tHATIES |$¥E‘u§‘
min mAU min mAU % % n.a.
1 ‘ ‘ 8.740 ‘ 82236 ‘ 405.026 ‘ 95 42 ‘ 9615 | na
v 10.077 3943 16.199 458 3.85 na 4
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*miIn) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
OMe
500 7 2018-14-1-2-0- #5 [F3H 5 RAC UV VIS4 WAVLE54 nm
S0.04
40.04
g
E 300
g 20.04
4 \1-8.210
10.0 2 - 13217
o | N I .
-10.0
0.0 2!0 4.‘0 8!0 8!0 10‘.0 12‘.0 14.0 15.0
BT 18] [min]
ES |IBEF RERRT i) g E R e HAEEE | BHET | FEmE
min mAL*min mAL % % n.a.
1 8210 2948 14309 5048 6329 na
2 13.217 2.392 8.301 49.52 36.71 n.a.
— F 2018-11-1-2.0- #3 [F 31 H ) CHIRAL UY_VIS_1 WVL:254 nm
2004 1-8.233
2504
= 200
<T
£
% ‘150:
ﬁ 100+
a0 -
@ - 12267
al 1 | 1 .
-SD_I T T T T T T T
oo 20 4.0 6.0 2.0 100 120 140 15.0
1 [8] fmin .
T=s [[EEF: TREGET ] IETH (L HHERE | BAES | FR2E
min mAL"min mAL % % n.a.
1 8233 63 542 295 545 9135 9436 na
2 13 267 6.019 17 671 B.65 564 na

$102




For comparison of Chinese and English of the HPLC data table.

P | e & | RBE IR uE T B | M | AH Y I | AEIES | AR E
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
O
Nl O/\/©:o>
0, fo)
3m
00+ % 2018-11-20-er yang ben hua: #2[F N304 RAC 1 WIS 1 WevLi254 nm
0.0
£i0.0
5000
e
E 400
§ i1- 11.260
% 30.0 2 - 12600
s
2010
10,0
o,o-—/\A—/\-\_J : 1
_10'0_ T T T T T T T T T T T T T T T T
on zn 40 | &0 100 120 140 1a0
IRt () [min]
TS |l AR {RESHT /] g E R g = 1Bz IR 1HFTIE S FEE Y
min mAL*min mAL % % n.a.
1 11.260 10.138 33.882 49.96 56.15 n.a.
v 13.690 10.153 26.464 50.04 4385 na. 4
150- F 2018-11-20-er yang ben huan #3 [F E137 4 Chiral U _WIS_1 WL 254 nim
1an] - 11183
120
100
]
% 0
E 60
g
404
20
:% - 13550
D: 1 | 1 .
-20 T T T T T T T T T T T T T T T T T T T T T T T
on 20 40 £ &0 100 120 140 180
#F (7] [min]
= [EETT TR BB (] TEHE I = TARTIEE 2 TEATIE S FRE "
min mAU*min mAU Yo % n.a.
1 11.163 42 860 141.713 95.00 95 53 n.a.
v 13.550 2258 6.636 5.00 447 na.
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For comparison of Chinese and English of the HPLC data table.

Jrg | W A | RBEE | T B g m | AH R U | AR | FEALE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
[0
27
. NS
250 5 2012-11-5-Funan #2 [F 3185 Ry UW_WIS_1 MA/L:254 nm
200
150
2
E
%1%
e
a0
\ - 8183 - 11587
o | T 1 T
.50
o 20 an 50 20 0.0 12.0 140 180
FF 18] [min]
e = [IE = Fr TR al IZE 2 I = FHATIZE 2 HAIES EREY
min mALU*min mAL % % na
1 8193 2.910 14804 50.61 60.10 n.a
e 11.867 2.840 9.827 4939 39.90 na._ 4
1600 F 2018-11-5-Funan #3 [F #4H5] Chiral WIS _1 Win/L254 nm
1400 4 |1 - 7850
1200
1000
g
E. s004
% 500
e
<00+
200
] {2 11.400
o L T . T
200
oo 20 40 50 a0 10.0 12.0 140 18
FF1 18] [min]
TS |lE &R TRESE (8] I TE F5 g = HHRTIEE R HHRTIE S HEE
min mAL*min mAl % % n.a.
1 7.850 293 968 1352 735 91.62 93.35 n.a
v 11.400 26.901 96.411 8.38 6.65 na. 4
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
(0]
| o S
N \
I TS
30
0.0 D 2018-11-8-Saifen #2 [F 3185 RAC UV IS _1 WAL254 nm
G0.0+ i - 2.100
S0.04
12 - 10,840
= 40.04
<L
E
% 30.0:
ﬁ 20.0:
10.04
0.0+ | |
-100: T T T T T T T T T
oo 20 4.0 G.0 8.0 100 120 140 15.0
FF 1] fmin]
'FS [EEFr TREBRT ] TETE T [ HAMEET | BAES | E&mE
min mAU*min mAU % % n.a.
1 8.100 12.220 £9.040 £0.08 £8.21 na.
v 10.840 12.184 42.383 49.92 41.79 na. 4
— T 2018-11-5-5 aifen #3 [F 1A Chiral UV_WIS_1 ML:254 nm
1.-8.000
1200
41000
= =00
<L
E
% G004
é 400
2004
i2 - 10540
o4 | | .
-200- T T T T T T T T T
[xls) z0 4.0 &.0 a0 0.0 12.0 4.0 15.0
T [8] [min] f
TS [EEF TRERET ] FEH Es HAEEE | AdEs | FmE
min mAU*min mAU % % n.a.
1 8.090 261.334 1225 964 95.48 96.65 n.a.
v 10.840 12.376 42 434 4.52 3.35 na. 4
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For comparison of Chinese and English of the HPLC data table.

Jrg | W A | RBEE | T B g m | AH R U | AR | FEALE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
<~ N-Ts
. 7 z01s-11-20-Ts 42 [(F 38 RAC UW_WIS_1 WWLI259 nm
1-17.023
750
525
Z so0] 7 - 74590
E
_'E 375
e
250
125]
oo L ! L T
1004k - - - - - - -
0.0 8.0 10.0 15.0 200 280 300 350 40.0
FHE] [min]
TS |lE &R TRESE (8] I TE F5 = HHRTIEE R HHRTIE S HEE
mAL*min mAl % % n.a.
1 17.023 42 688 77.196 50.19 60.29 na.
v 24 590 42372 50.845 4981 39.71 na. 4
- 5 2018-11-20-T5 #3 [F 3185 Chiral UW_VIS_1 MAL:254 nm
- 16.203
5004
4004
% 3004
% 200
E
100 4
- 23873
o P P 1 . 1 .
-10o -
DED 5.‘0 10‘.0 15‘.0 20‘.0 25‘.0 270
FF 8] [min]
TS ES TREEET [E] TEE [ T IEE 2 HATES FRE "
min mAU*min mAU Yo Yo n.a.
1 16.293 310.932 560.272 94.03 95.91 n.a.
2 23.873 19.724 23.907 597 409 na. 4
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For comparison of Chinese and English of the HPLC data table.

Jrg | W A | RBEE | T B g m | AH R U | AR | FEALE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
o
7
N
Ja00 17 2018-11-5-Biding #2 [F 384 rac UY_WIS_1 Mn/L254 nm
1200:
1000;
= 800
I 4
E
% BDD:
ﬁ 400
200
] i - 14.300 - 17757
o ! T L T
-200
oo 2!5 ) !D ?.|5 10‘.0 12‘.5 15‘.0 17-".5 20‘.0 22‘.5 250
(2] [min]
= [IESFR TREB ] Bl [T IF5 THRT I [ 2 HAT RS FoE Y
min mAU*min mAU % % n.a.
1 14.300 14 517 37.565 49 56 55.53 n.a
2 17737 14.772 30.083 50.44 44 47 na._ 4
50 ' 2012-11-5-Biding #3 [F 31857 chiral WIS L2549 nm
- 13.457
300
250
=200
7
E
% 150
5100—
50
- 17.010
i S ' T ' T
.50
00 25 50 75 0.0 125 15.0 175 20,0 225 25,
61 (8] [min]
= [IE=F5 v &5 BT [B] I Ty ¥5 IE = THRT IETE AT IS HRE
min mAL*min mAL % % n.a.
1 13.467 122.953 307.049 94.26 95.33 n.a.
2 17.010 7484 15.058 574 4 67 na 4
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For comparison of Chinese and English of the HPLC data table.

Fe | W 44| CREE I W mmo B o | AT | MR | BERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
”'//Q§//§§/[::j
3r
140 15 20181 2-2-iarxi #4 [F E0ET 41 RAC % _WIS_1 WL 254 nm
1-10.170
120+
100 12 - 12.800
-
g
E B0
§ 404
20 /J
D-4—M“L T
_20_ T T T T T T T T T 1
oo 20 4.0 B0 .0 0.0 120 140 160 180 a0
(8] [min] .
'F‘F'%‘Ilf%%ffﬁ ‘ R EGET 8] ‘ U e §2 ‘ o= ‘ﬁﬂﬂr%[mﬂ:l | AT I & ‘HEE'.ET
min mAU min mAU % % n.a.
1 ‘ ‘ 10170 ‘ 37.416 ‘ 125.244 ‘ 49 80 | 5596 ‘ na. J
2 12.800 37721 98.551 50.20 44.04 n.a.
4 - 3. 2018-12-2-0nd #5 [F a0 chiral LY IS_1 WWL254 nm
1-11.237
35.04
SD.D:
2504
=
£ 200
§1su-
g ]
0.0+
0.0
'S'D_ T T T T T T T T T T T T
oo 20 4.0 60 o 10.0 120 140 160 180 200
it 8] [min]
TS |IgEFR R EGRT 8] IR 3= 162 1% E AT IES HRE
min mAU*min mAL % % n.a.
1 11337 9.904 35.247 89.02 91.72 na.
2 14.040 1.222 3.181 10.98 8.28 n.a.
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
“v//QQ/J:::]
200- 5 2018-11-10-wuyuan-&- #2 [FE1H rac Uy WIS MSL:259 nm
1 - 7.000
250
2001 @ - 10350
)
E, 150
E 1001
g
a0 4
o | : 1 :
-60- T T T T T T T
0.0 20 4.0 G.0 2.0 100 120 14.0 160
FF78] [min]
FS [EZF TR BT 8] ETE = (3= HAEER | AdEs | FRE Y
min mAU*min mALU % % n.a.
1 7.900 57.604 275.952 49.86 5768 n.a.
2 10.350 57.937 202 460 £0.14 4232 na 4
. 1 20181 1-A0wuyuan-- #4 [FENF CHIRAL VW51 WIL259 nm
4000 4 1-7.903
8754
7404
3 s25]
E
% &00+
g 375+
24604
125 4
2 - 10,383
04 S : T T
'100_- T T T T T T T 1
0.0 20 4.0 6.0 8.0 100 12.0 14.0 15.0
I [a) [min]
k=S [EEFr TRESRT /8] I TE [ HHEER [ AES | ERE
min mAL* min mAlL % % n.a.
1 7.903 206.944 990 213 9203 9417 na
2 10.383 17.928 61.302 7.97 5.83 na
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
'~//§§/£::]
CFs3
3t
00 % 2018-11-10-wuyuan-4-CF3 #2 [F 385 RAL Uy WIS_1 MvL:254 nm
1. 6.823
260+
200 i2 - 7.037
%150-
3100-
3
a0
o P . |/\
-50 - - -
U!D 2.‘0 4.0 B.ID 2.0 10‘.0 12.0 14.0 15‘.0
#HE] [min]
= [B&EFF TREE AT ] IEE EE BAEET | BaEs | GmE
min mAU*min mAU % % n.a.
1 £.823 37.610 255678 £0.26 E5.95 na
7.037 37.220 201317 49.74 44.05 na. 4
sonp . 1201811 10-mpuan-acrs 3 F A8 CHIRAL UY_VIS_1 L2549 nm
- 5702
2500 1
2000+
§1500
Emoo-
-
S00
Z-70:
o] | —L |
500 - - - - - - - -
oo 20 4.0 6.0 2.0 10.0 1z.0 14.0 15.0
F1[E] [min]
F= [EEF TRESAT 8] IZE F= THAIZEES | HHES [ F&E
min mAU min mAU % % n.a.
1 £.793 £00.384 2837 454 92.24 9251 na
2 7.033 42166 219.972 7.76 7.19 na. 4
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For comparison of Chinese and English of the HPLC data table.

Jrg | W A | RBEE | T B g m | AH R U | AR | FEALE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
S\
|
ey, N
- 7 2018-11 -1 0-wwuyuan-4-Cl#2 [F 330 43 rac U _VIS_1 WhL:254 nm
=707
200
12 - 9537
150+
)
E
E 100
g
50
D_
-SD_I T T T T T T T T T T T
0o 20 40 60 8.0 100 120 140 150
FFR] [min]
EF= [EE7Fr TR ES BT (8] I T 2 (= T IEE S FHATIES FRE
min mALU*min mAL % % n.a.
1 7307 41.953 218.7T31 50.75 5758 n.a.
2 9.637 40.709 161.194 4925 4242 na 4
— 7 2018-11-10-wuryuan-4-Cl 4 [ F 513747 chiral 1 _WIS_1 WLi254 nm
] 1-7.340
BDD:
500
g 400 4
% 300
# 200
100
] i@ - 9587
09 . T T
-1DD:I T T T T T T T T T T T 1
00 20 40 60 &80 100 120 140 150
B5F &) [rmin]
ES [EE TRESRT 8] TEE (3= THATIEH 3R THATIE S ERE
min mAU*min mAl % % n.a.
1 7.340 124 416 647 652 9543 96.37 n.a.
2 9.587 5953 24 384 457 363 n.a

S111




For comparison of Chinese and English of the HPLC data table.

JPg | W A | ORBE AW T B g | AH R U | AR | FEALE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
0
”'//§§b/l:::]
200 17 2018-11-10-wuyuan-4-Br#z [FEH 5] rac UW_WIS_1 WVL254 nm
1-T857
2504
200+ 12-10470
g
E. 150
g 100+
S
S04
o o A T T
-50- T T T T T T T T T T T 1
on 2!0 4!0 6.0 8.0 100 1z.0 14.0 15.0
(&) [min]
K= |IEF TRESAT E] U = $8 =) HHTIE E R HAES BoE
min mAL*min mAl % % n.a.
1 7.657 53.517 267.936 4972 5792 n.a.
2 10.170 54128 194 634 50.28 4208 na. 4
1100 ) 2018-14-10-wuyu an-3 Bt [ F 3084 chiral W51 iL:25 nm
10007 | - 7.620
8754
750
? G254
E
% 500
ﬁ 3759
250
1254
2 - 10137
a T L T
-100 r T T T T T T T 1
0.0 20 4.0 g.0 8.0 100 1z.0 14.0 15.0
FF 8] [min]
"EE [EETT T &S BT[] TEHE T (= TEATIEE THATE S FRE "
min mAU*min mAU Yo % n.a.
1 7.620 191.287 952.523 95.68 96.52 n.a.
Vi 10137 8.633 34.375 432 3.48 na.
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4| OREE A W mmo B | AT | MR | BERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
”'//§§/J:::]
=50- 1 2018-12-5wuyuan3-F #2 [F 3185 RAC UW_WIS_1 M L:254 nm
2004
2504
= 2004
<L
E
2 150] LA k)
£ 27970
ﬁ 1004
a0+ /
-SD_I T T T T T T T T T 1
on 20 4.0 6.0 a0 10.0 120 12.8
¥ 8] [mir]
TS (EER REGRT (8] Uz T e A EER | \iEs | HEE Y
min mAU*min mAU % % n.a.
1 7137 25.909 152.089 50.28 54.77 n.a.
2 7.970 25.616 125.619 49.72 45.23 na. 4
400 - 1 201E-1 25 wuyuan-3F #3 [F N4 Chiral U _WIS_1WLI254 im
- 71460
350
300
250
3 ]
£ 2009
§ 150
i
100
50
. A | } .2-?.gsnl
-SD- T T T T T T T T T T T T T T T T
0.0 1.0 20 3.0 40 50 6.0 7.0 8.0 a0 10.0
I [A] [min]
=S [EEFr TRERET [E] T (33 FHRT I H 3 HES FeE
min mAU*min mAU % % n.a.
1 7150 67.089 373.091 95.97 96.63 n.a.
2 7.980 2.820 13.031 4.03 3.37 na. 4
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
(o]
anp. 201812 T wuyuan-3- #2 FFEhAE RAL U_Wl §_1 WiLe25d nm
2504 1-6120
2-6343
2004
£
E, 150+
% 100]
o
i LU
o4
-504d - - - - - - -
oo 2.0 4.0 6.0 2.0 100 12.0 14.0 15.0
F3E] [min]
=S [EER FEEHT A I TEy #2 (= FHAT I EFH THATIE = HRE
min mAU*min mAL % % n.a.

1 6.120 30151 239436 5072 5394 n.a.
v 6.943 29.298 204.421 49.28 46.06 na
a00 1§ 2018-12-T-wuyuan-3-- #4 [F 51854 CHIRAL UW_WIS_1 /L2254 nm

700 1 - 5.000
00
500
)
-%400—
E 200
e
2001
100]
o |_J I LII_E\—-IE.QW
-100 r - = = - = - = 1
on 20 40 60 20 100 12.0 140 150
F11E] [mir]
= [IE&EFr TREQH] (8] I TE 2 (3= THAT I HAIES ERE
min mAU*min mAL %o % n.a.
f 6.090 84 599 680483 96.03 96.48 n.a.
4 6.910 3.500 24 823 3.97 352 n.a.
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For comparison of Chinese and English of the HPLC data table.

Jrg | W A | RBEE | T B g m | AH R U | AR | FEALE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
[0/
o
sy
3y
140 3 2018-12-T-wuyuan-2-F #3 [F 3 H RALC UV WIS_1 ML254 nm
\ - 11640
120
100 21247
= 204
I
£
% G0+
£ a]
20
0 1 :
-ZD-I T T T T T T T 1
oo 2.5 4.0 7a 10.0 12.5 15.0 7.5 203
Wm[min]
= [IE=FF TR B E] El IFE 2 Iz THATIZE HAT RS HRE
min mAU*min mAU % % n.a.
1 11.640 45092 125.014 4980 56.99 n.a.
v 12437 45452 94 357 50.20 4301 na. 4
og_ B 2MB12 T myuan2F #4 [F 54 CHIRAL UV_WIS_1 W/L:254 nm
eo0 ] 1 - 13,850
a00 o
= 400
oI
E
% 300 H
ﬁ 200 H
100 H
12 - 14723
0 A . .
A T T T T T T T T T T T T T T
0.0 20 4.0 6.0 a0 100 12.0 14.0 16.0 120 200
(8] [min]
s [[EETT T &S ET [ TEE (4= TEATIEE HAT RS EREY
min mAL*min mAll % % n.a.
1 13.850 227006 606.502 9561 9571 n.a.
14.723 10.412 27211 439 429 na. 4
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
“'//A§b/1:::]
7on - 20181 2-2-wuyuan-2-o #2 [F A3 51 rac U _WIS_1 WL 254 nim
1-7.330
600
500 4 12 - 9580
= 400
2
Esm
£ 200
100
04 L T T
-100_ T T T T T T T T T T T T T T T T
00 20 40 g0 8.0 100 12.0 140 150
BT 8] [min]
EREES TR B BT[] I T F7 [ FHFT IE 2 HATIE S HEE
min mAU*min mAU % % n.a.
B 7.330 126.031 628481 49.96 56.50 na
9.580 126.239 483 966 50.04 4350 na. .
o0 7 2018-12-2-weuyuan-2-cl &3 [F 341 CHIRAL 1Y _WIS_1 WL 254 nm
350 1- 7313
3001
250:
]
%200-
%1&-
g
1007
s0
1 - 9.553
04 ! T T
_SD: T T T T T T T T T T T T
0.0 20 40 5.0 g0 100 120 14.0 15.0
I [A] [min]
Te= [lE-5 %5 TR EB BT[] IR Iz 7= 1 % H 2 RS HFRE
min mAU*min mAU % % n.a.
1 7.323 65.793 348274 96.18 96.94 na J
v 9.553 2.612 10.998 3.82 3.06 n.a.
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For comparison of Chinese and English of the HPLC data table.

g |0 & | RE R | e i AR U | M X | MR | FEAE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
“'//§§/J[::]
250 1 2018-11-10-wuyuan-funan #2 [FE 4 rac UW_WIS_1 WA L:254 nm
- 7207
200 1 2 - 2410
1860 4
7
E
% 100
%
a0
0 h,p'r\,_____ ] - |
-50 - T T T T T T T T T T T T T T T T T T T T T T
0.0 20 4.0 6.0 8.0 10.0 120 14.0 15
T [8) [min]
B= |BER REEHT (8] I TE 75 == AN EES | BHEs | FRE Y
min mAU*min mAL % % n.a.
1 7.207 40.871 224 566 50.04 54.35 n.a.
2 8.410 40.811 188.633 49.96 4565 n.a.
. | 2018-11-10-weuyuan-funanid [ F 313541 chirsl OBOC U _WIS_1 WL 254 im
1 17120
3507
3004
260
7
£ 200
E 150
i ]
100
50
4 - 8333
0 I PO
-SD- T T T T T T T T T T T T
0.0 20 440 6.0 8.0 100 120 140 150
FF [a] [min]
TS [IEEFr TR E EEH s HNEER | HAES | BmE )
min mAU*min mAU % % n.a.
1 7.120 73.004 370577 94 .63 95.26 n.a.
v 8.333 4.140 18.430 b.37 4.74 n.a.
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For comparison of Chinese and English of the HPLC data table.

P | e & | RBE IR uE T B | M | AH Y I | AEIES | AR E
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
(o]
o]
1y
3b'
19 [ 2018-11-10-wuyuian-saifen#2 [F 315 rac LY _WIS_1 WvL:254 nm
100: 1-7.4560
2-8.732
&0
2 w0l
E 40
i ]
20:_~\J\k
o] ! 1
_20- T T T T T T T T T T T T T T T T T T T T
0o 20 4.0 6.0 g§.0 10.0 120 140 15.0
(8] [rmin]
Fi%‘ﬂ&%ﬁﬁ | 17 55 B (8] | e | = ‘ﬁﬁﬂﬂfiﬁﬂ% ‘ HAIES ‘ﬁuﬂ.i
min mAU*min mAU Yo Yo n.a.
B ‘ | 7.560 | 20.341 | 100.254 ‘ 50.23 ‘ 5388 ‘ na.
8.733 20.156 85.803 4977 46.12 na.
a50- 5 2018-11-10-wuyuan-saifer# [F 513743 CHRAL OBOC U _WIS_1 WL 254 nm
5004 1- 7603
400
%300—
EEDD
s
100:
J @- 87T
1] T T
_SD_I T T T T T T T T T T
0.0 20 4.0 6.0 5.0 100 120 138
it [l [min]
= [IEEFF = B BT (8] IEHE IF= FHAT IF E T HAES HEEE Y
min mAL*min mAl % % n.a.
1 7.603 92 363 493 365 92.80 93.69 n.a.
2 8777 7.168 33.241 7.20 6.31 na 4
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For comparison of Chinese and English of the HPLC data table.

Jrg | W A | RBEE | T B g m | AH R U | AR | FEALE
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
'/\/©
an0- 1 2015-14-20- anjisuan-ol #2 G rac WIS _1 MAYL254 nm
2504 - 8367
300+
12 - 10,277
240 4
2
E z00]
E 150 ]
A
100 4
a0
o 1 T 1 T
&0 - T T T T T T T T T T T T T T T T T T T T
0.0 20 4.0 .0 =3n) 10.0 12.0 14.0 15.0
(@] [min)
= (&% T & B 8] IETE 2 IF= FHATIZE HATlES ERE Y
min mAL*min mAl % % n.a.
1 8.367 75.850 340.789 50.05 5573 n.a.
2 10,277 75.700 270.706 4995 44 27 na. 4
350, 1 2018-11-20-aniisuan-4-cl #3 [F 3035 4 chiral L _VIS_1 WL 254 nm
300: 1-8.380
250%
5 2004
E
§1m
£ 4007
m;
4 - 10287
D: . |/IZLI
'SD- T T T T T T T T T T T T T T T T T T T
oo 20 40 &0 an 100 120 140 150
i [a] [min]
TS [EETT RGBT ] TEE I = THATIEE S AT E S FRE
min mAL*min mAL % % n.a.
1 8.380 65591 295898 94 23 9521 n.a.
v 10287 4.020 14.887 577 479 n.a.
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For comparison of Chinese and English of the HPLC data table.

P | e & | RBE IR uE T B | M | AH Y I | AEIES | AR E
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
“'//A§>/J:::]
00 % 2018-11-20-anjisuan-3-cl #2 [FEIA5 rac UV_WIS_1 MivL254 nm
1-5.990
so0 12 - 6.560
500
= 400
<X,
E
% 300
5 200
100+
o LN | S ! :
-100- - - - - - = - -
oo zno 4.0 6.0 2.0 100 1z.0 14.0 16.0
i8] [min]
= [E=%r TR G B 8] IEHE IS THATIE E 2 HATIES FoE Y
min mAL*min mAL % % n.a.
1 5.990 96.373 641.873 49.98 51.47 n.a.
6.560 96.455 605330 50.02 48.53 na. 4
— 1 2018-11-20-anjisuan-3-cl #3 [ F A3 4% chiral CBOC UWV_WIS_1 WLI254 rim
] 1-6.013
1500 ]
1250
Z 10007
E
E 750
i
500
250
] - 6.577
o\
-QDD:I T T T T T T T T T T T T T T 1
] 20 40 3] &0 100 120 140 150
Bt R] [min]
F% |ﬂf§%f~ff~ ‘ R EET A | e T2 ‘ [Ex=y |$ERW§EE ‘ HIES ‘ﬁu‘:'n%‘
min mAU*min mAU % % n.a.
1 6.013 244 246 1584 776 9579 95.89 na
B6.577 10.741 67.904 421 411 na.
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For comparison of Chinese and English of the HPLC data table.

P | A R T B W & | AT T | AR | AR E
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
o]
| o
cl
N,
3e'
o % 2018-11-20-anjisuan-2-cl 2 [F 13044 rac 1Y _VIS_1 WL254 nm
2504
200+ |1 - 2062
— 2 - 9283
§1m:
§1m:
2"
SD:
D- “J\‘J : |I T
_SD T T T T T T T T T T T T
0o 20 4.0 6.0 5.0 100 120 14.0 150
I 18] Tmin]
s |IEAFR Re BT (8] I [ 34 I = FHFT 6 EFR TH R I 5 FmE "
min mALUmin mAU % % n.a.
1 8.063 41324 198.143 50.63 54 51 n.a.
2 9.283 40.289 165.379 49.37 4549 na. 4
o T 2018-11-20-anjisuan-2-cl #3[F 51041 chiral Y _WIS_1 WL 254 nm
| - 757
2004
150+
7
E
2100-
g
S04
|2 - 9170
o I
-SD_I T T T T T T T T T
oo 20 4.0 6.0 5.0 100 120 140 15.0
i°f () [min]
rﬁ%‘ﬂ&%ﬂf ‘ % 5 B i8] ‘ IE MmN ‘ ) ‘*HRH{%@E ‘ HATIES #%%W
min mAL*min mAL % % n.a.
B ‘ ‘ 7.957 ‘ 46.057 ‘ 207.804 ‘ 97.11 ‘ 97.22 n.a. J
9.170 1.373 5.948 239 278 n.a.
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
“'//&§>/J:::]
asn . 8201847 wuyuanhuan 2. #2 [FEIR AN RAL UV_WIS_1 WWL:254 nm
1 - 6.092
<400
2 - 6660
3004
El
E
% 2004
g
100 4
o L f
-50 - T S — T T T T T T T T T T T
0.0 20 4.0 G0 2.0 0.0 120 14.0 15.0
Lei] [min]
TS [[EEFr TR I & 2 FS HAIEETR | BAHEs | F&RE
min mAU*min mAL % % n.a.
1 6.033 61688 412 148 4911 E357 na
2 6.660 63.922 357 246 50.89 46.43 na_ 4
2500 i 2018-1-Fawuyuanhuan-z-i #3 A3 Chiral UY_VIS_1 L2569 nm
1-6.097
2000 4
14600 4
g
E
% 1000
%
G004
J 2 - 66T
o4
-SDD-I T T T T T T T T T T T T T T T T T 1
oo e 4.0 6.0 2.0 10.0 12.0 14.0 15.0
B[R] [min]
F= [[EE%: TRES T 8] IZE ES HHMIEET | HAES | FRE
min mAU min mAU %o % n.a.
1 6.097 317 711 2104 474 9400 9527 na
2 6.647 20.269 104.647 6.00 473 na.
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
o]
sng. 1 2018-12-26pdc sz [#ﬂ]ﬁ'%] rac U _WIS_1 WL 254 nm
. 4 i1-8.040
35.09 - 8017
30.0—:
25.0;
g ]
E 2007
%15.05
A
10.0]
5.0;
0.0
5.0 T T T e T T — T T T
0.0 20 4.0 .0 g.0 100 12.0 14.0 15.9
#F &) [min]
= [EEFF TR AT ] TETE T (5 HAIEES | HAES | FRE
min mAU*min mAU % % n.a.
1 8.040 11530 37.562 4925 £2.98 na
8.927 11.880 33.340 50.75 47.02 na 4
a0 - [ 2018-12-26-po-o #3 [F a1 chiral U _WIS_1 WL:254 nm
\1-8.230
2504
2004
%1@-
E 1004
i
a0 4
12 - 9,160
04 I
_SU_I T T T T T T T T T 1
0.00 1.23 2.0 373 200 5.25 7.80 5.759 10.00 11.25 11.89
iF [] [min]
TES |IBSFR 1RERAT (] g [ 752 = HAIEER | BHES | HRE
min mAU*min mAU % % n.a.
1 8.230 82.298 279191 95.53 95.65 n.a.
v 9.160 3.847 12.700 4.47 4.35 n.a.
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI R | e o B g & | AH O U | A | FERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
i ///Q§§//J[::::]
— ¥ 2019-1-Z-shuang jian #1 [F $H 57 UV _WIS_1 WAL254 nm
1-5517
1000
- 5927
200 4
z 00 -
E 400
2
2004
[u]
200 -] - - - - - - ; -
0.0 20 4.0 G.0 a0 0.0 120 4.0 158.C
1 (8] [min]
fEs [[BEEF: TRERHT ] FEH 3= EREEE | AdEs | FRE
min mAL*min mAU % % n.a.
1 5817 113.409 1043.819 50.99 5341 n.a.
5.927 109024 910.432 49.01 46 59 na
1000+ 5 2019-1-3-shuang jian #2 [F 5014041 LV _VIS_1 WAL254 rm
1-5.043
&75
a0
_ B25]
ER
E
w500
5 5]
g
250
1257
13- 5477
0] ' fM__ﬁ______f\h_,,u_,hJ“\
-100 T T T T T T T T T T T T T T T
0.0 2.0 4.0 5.0 5.0 10.0 120 14.0 15.0
F [ [min]
Fi% IZEFF R ] IZEFH IZ% HHERN | HHESE [ FRE
min mAL*min mALl % % n.a.
1 5.043 90.726 933.068 9510 9531 na
5.477 4.670 45.927 4.90 4.69 na
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For comparison of Chinese and English of the HPLC data table.

g |0 & | RE R | e i AR U | M X | MR | FEAE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
o
o
"’U/\)J\OEt
13
s [12018-1-14-CO0Me #1 FEHA RAC UW_MIS_1 WAL:254 nm
1 - 8.687
4001
12 - 11477
— 2004
7
E
é 2004
£
1004
o4 J\‘ k 1 1 .
-SD—I T T T T T T T T T T T T T T T T T n
0.0 2.0 4.0 6.0 2.0 1000 12.0 14.0 16.0
FF[8] [min]
F5 [IgEF R ESRT [B] 2 T 2 3] A I E R 1A g FRE Y
min mAU*min mAU % % n.a.
1 8.687 93.355 452.079 4940 58.30 n.a.
2 11477 95.614 323.395 50.60 41.70 na. 4
1610 <. 2018-1-14-COOMe #2 [F 304451 CHIRAL v WIS 1 Wvl:254 nm
] 1-7.030
1500 ]
1250
ERTIE
E ]
8]
5 750
5]
B ]
500
250
p |2 - 10757
o _J"\._._ 1 ! .
_2DD-I T T T T T T 1
0.0 20 40 80 80 100 120 140 150
&) [min]
M= [IESFr REG AT 8] T 72 (3 TR I T A ES ERE
min mAU*min mAU % % n.a.
1 7.930 344 884 1670.097 95.53 96.64 n.a.
2 10.757 16.141 58.061 447 3.36 na. 4
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For comparison of Chinese and English of the HPLC data table.

P | A R T B W & | AT T | AR | AR E
b7 (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*min) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
—_— 1§ 2018-1-8-Heok #2 [F 318 RALC UV_WIS_1 VL2549 nm
50-”5 1- 14.740
50.0: - 17.583
= 400
F
E
% 30.0:
ﬁ 20.0:
10.0:
D.D: | ;
-1DD:I T T T T T 1
0.0 5.0 10.0 15.0 2000 25.0 2248
7 18) [min]
= ‘lh%%ﬁ? ‘ R EGHT B [T ‘ e ‘ tHAT I 0 W lES ‘ ERE
min mAL*min mAL % % n.a.
1 ‘ ‘ 14.750 22 973 ‘ 57.426 ‘ 50.19 ‘ 5473 ‘ na.
2 17.583 22 800 47 502 49.81 4527 n.a.
4y @281 B Heck #5 [FA#5H Chiral &g U _WIS_1 L 254 nm
100104 - 15.833
8754
7504
7 625]
E
E 5004
E 3754
25.0E
- lwhmﬂ,vthnux_ﬁ___mf\ NGl
o0 ' ] ' T
_1D'D_| T T T T T T T T T T T T T T T T
oo 25 50 Ta 100 125 150 175 20.4
if (@) [min]
= |IEZFr TR BET [al I TH 7 = FHAIEER HITIES FmET
min mALU*min mAL % % n.a
15.533 37.893 96.377 91 50 92.91 n.a.
18.380 3.519 7.352 8.50 7.09 na.
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For comparison of Chinese and English of the HPLC data table.

Feo | W 4 | OR BRI E | e o B g & | AH U | A | FERE
R (min) (mAU*min) | (mAU) | 1 (%) (%) n.a.
Entry | Peak | Retention Peak area Peak Relative Relative Sample
name | time (min) | (MAU*miIn) height peak area | Peak height | volume
(mAU) | (%) (%) n.a.
one-pot synthesis
(o)
900 - B 2018-12-27-vi bu fa #1 [FEHR Chiral UV _WIS_1 WL 254 nm
i 1 - 7.567
740
25 ]
2 s00]
E
E 375
§ ]
250—_
125—:
] 2 -9.790
0 =
-100]] S . . . . SE— . .
0o 20 4.0 6.0 8.0 100 12.0 14.0 15.0
Bt 8 [min]
"I%% g = 7 RS ia g E 73 Z= HATIEES | EFEE | HERE
min mAL*min mAL % % n.a.
1 7567 152 218 853 631 95 01 95 74 na
2 9.790 7.996 37937 499 426 na
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