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|. General Remarks

'H NMR spectra were recorded on a Bruker 400 MHz spectrometer in CDCls. Chemical shifts are
reported in ppm with the internal TMS signal at 0.0 ppm as a standard. **C NMR spectra were recorded
on a Bruker 101 MHz spectrometer in CDCls. Chemical shifts are reported in ppm with the internal
chloroform signal at 77.0 ppm as a standard. '°F NMR spectra were recorded on a Bruker 376 MHz
spectrometer in CDCls. Chemical shifts are reported in ppm with the internal CF3COOH signal at -
76.55 ppm. The data are reported as (s = single, d = double, t = triple, q = quarter, m = multiple or
unresolved, br s = broad single, coupling constant(s) in Hz, integration). High resolution mass spectra
(HR-MS) were recorded on a LTQ-Orbitrap Elite mass spectrometer with MeOH as solvent mixture
for the measurements. Commercially obtained reagents were used without further purification.
Solvents were purified prior to use according to the standard methods. Unless otherwise noted, all
reactions were carried out under nitrogen atmosphere. The enantiomeric excesses (ee) of the products
were determined by high-performance liquid chromatography (HPLC) analysis performed on Agilent
1200 and 1260 Series chromatographs using a Diacel chiral column (25 cm). Optical rotations were
measured on a Rudolph Research Analytical Autopol VI polarimeter with [a]p values reported in
degrees; concentration (c) is in g/100 mL. All reactions were reacted under Ar, atmosphere. Substrates
(2-phenyloxazol-5(4H)-one) 1 and (allylic carbonates) 2 were prepared according to the literature
procedure.’* Chiral ligands (R, R,R)-L was prepared according to the literature procedure.’ The
racemic products were obtained by running reactions with blending equal amount of two enantiomers.
The absolute configuration of (R,R)-8p was determined by X-ray analysis, and those of other products

were deduced on the basis of this result.

I1. General Procedure for Iridium-Catalyzed Asymmetric Double Allylic Alkylation of
Azlactone
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A flame dried Schlenk tube was cooled to rt and evacuated and backfilled with argon for three
times. To this Schlenk tube were added [Ir(COD)CI]> (0.005 mmol, 2.5 mol %), phosphoramidite
ligand (R4 R,R)-L1 (0.01 mmol, 5 mol %), degassed THF (0.5 mL) and degassed n-propylamine (0.5
mL). The reaction mixture was heated at 50 °C for 30 min and then the volatile solvents were removed
under vacuum to give a pale yellow solid. 2-phenyloxazol-5(4H)-one 1 (0.20 mmol), allylic carbonates
2 (0.40 mmol), Cs2CO3 (0.20 mmol), DCM (2 mL) were then added, reacted at 20 °C. After 12 hours
of reaction, the mixture was added water, and extracted with dichloromethane (3%). The
dichloromethane layers were dried over anhydrous Na>SOs, filtered, and evaporated to give crude 3.

The crude product was purified by silica-gel column chromatography to give 3.

4,4-bis((R)-1-(4-bromophenyl)allyl)-2-phenyloxazol-5(4H)-one (3a): Yield (102 mg, 92%); white
solid, m.p. 82-84 °C; [a]**p = -64.6 (¢ 0.95, CHCl3); '"H NMR (400 MHz, Chloroform-d) § 7.74-7.66
(m, 2H), 7.55 — 7.48 (m, 1H), 7.43 — 7.36 (m, 2H), 7.29 — 7.27 (m, 2H), 7.26 — 7.25 (m, 2H), 7.11 —
6.98 (m, 4H), 6.55 (ddd, J=16.8, 10.4, 10.0 Hz, 1H), 6.31 (ddd, /= 16.8, 10.4, 10.0 Hz, 1H), 5.38 —
5.18 (m, 4H), 3.96 (d, J = 10.0 Hz, 1H), 3.96 (d, J= 10.0 Hz, 1H). 3C NMR (101 MHz, Chloroform-
d) 6 177.8,160.5, 137.6, 137.2, 134.2, 133.1, 132.7, 131.4, 131.2, 130.9, 130.5, 128.7, 127.7, 125.1,
121.6, 121.2, 120.1, 119.9, 78.6, 53.7, 53.6. HRMS (APCI+) Calcd. For C27H22BraNO2* ([M+H]™):
551.9993, found: 551.9987. The product was analyzed by HPLC to determine the enantiomeric
excess: >99% ee (Chiralpak AD-H, i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A =220 nm); t;=
5.72 and 6.11 min.
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2-phenyl-4,4-bis((R)-1-phenylallyl)oxazol-5(4H)-one (3b): Yield (69 mg, 88%); white solid, m.p.
119-121 °C; [a]**p = -133.5 (¢ 0.89, CHCI3); '"H NMR (400 MHz, Chloroform-d) & 7.69 — 7.57 (m,
2H), 7.50 — 7.42 (m, 1H), 7.38 — 7.29 (m, 2H), 7.21 — 7.17 (m, 2H), 7.16 — 7.08 (m, 7H), 7.08 — 7.02
(m, 1H), 6.68 (ddd, J=17.2, 10.4, 10.0 Hz, 1H), 6.42 (ddd, /= 17.2, 10.4, 10.0 Hz, 1H), 5.39 — 5.22
(m, 4H), 4.05 (d, J=10.0 Hz, 1H), 4.04 (d, J = 10.0 Hz, 1H). >*C NMR (101 MHz, Chloroform-d) &
178.1, 160.0, 138.8, 138.3, 134.9, 133.7, 132.3,129.2, 128.8, 128.5, 128.2, 128.1, 127.6, 127.3, 127.1,
125.6, 119.5, 119.3, 79.1, 54.4, 54.2. HRMS (APCI+) Calcd. For C27H24NO2" ([M+H]*): 394.1802,
found: 394.1800. The product was analyzed by HPLC to determine the enantiomeric excess: 99% ee

(Chiralpak IE, i-propanol/hexane = 1/99, flow rate 0.5 mL/min, A = 254 nm); t;= 9.98 and 11.32 min.

4,4-bis((R)-1-(4-fluorophenylallyl)-2-phenyloxazol-5(4H)-one (3c): Yield (70 mg, 81%); white
solid, m.p. 80-82 °C; [a]**p = -38.0 (¢ 0.94, CHCls); '"H NMR (400 MHz, Chloroform-d) & 7.71 — 7.64
(m, 2H), 7.52 — 7.46 (m, 1H), 7.41 — 7.33 (m, 2H), 7.19 — 7.07 (m, 4H), 6.87 — 6.77 (m, 4H), 6.60 (ddd,
J=17.2,10.4, 10.0 Hz, 1H), 6.35 (ddd, J = 17.2, 10.4, 10.0 Hz, 1H), 5.39 — 5.19 (m, 1H), 4.004 (d, J
=10.0 Hz, 1H), 3.999 (d, J = 10.0 Hz, 1H). '3C NMR (101 MHz, Chloroform-d) § 178.0, 162.0 (d, J
=246.4 Hz), 161.8 (d, J = 246.4 Hz), 160.3, 134.6, 134.4 (d, J= 3.0 Hz), 134.0 (d, J=3.0 Hz), 133.3,
132.6,130.7 (d, /= 8.1 Hz), 130.3 (d, /= 8.1 Hz), 128.6, 127.6, 125.2, 119.8, 119.6, 115.1 (d, J=21.2
Hz), 114.9 (d, J=21.2 Hz), 79.0, 53.5, 53.3. *F NMR (376 MHz, Chloroform-d) & -114.88 — -115.05
(m), -115.18 — -115.33 (m). HRMS (APCI+) Caled. For Co7H22F2NO2" ([M+H]"): 430.1613, found:
430.1612. The product was analyzed by HPLC to determine the enantiomeric excess: >99% ee

(Chiralpak IE, i-propanol/hexane = 1/99, flow rate 0.5 mL/min, A = 254 nm); t,= 5.00 and 5.23 min.
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4,4-bis((R)-1-(4-chlorophenyl)allyl)-2-phenyloxazol-5(4H)-one (3d): Yield (84 mg, 91%); white
solid, m.p. 91-93 °C; [a.]**p = -65.4 (¢ 0.97, CHCI3); '"H NMR (400 MHz, Chloroform-d) & 7.73 — 7.65
(m, 2H), 7.56 — 7.48 (m, 1H), 7.43 — 7.35 (m, 2H), 7.14 — 7.06 (m, 8H), 6.56 (ddd, J=17.2, 10.4, 10.0
Hz, 1H), 6.32 (ddd, J=17.2, 10.4, 10.0 Hz, 1H), 5.40 — 5.18 (m, 4H), 3.98 (d, J= 10.0 Hz, 1H), 3.975
(d, J=10.0 Hz, 1H). *C NMR (101 MHz, Chloroform-d) § 177.8, 160.5, 137.1, 136.7, 134.3, 133.3,
133.1, 133.0, 132.7, 130.5, 130.2, 128.7, 128.4, 128.2, 127.7, 125.1, 120.0, 119.8, 78.8, 53.6, 53.5.
HRMS (APCI+) Calcd. For Co7H22ClLNO2* ([M+H]"): 462.1022, found: 462.1016. The product was
analyzed by HPLC to determine the enantiomeric excess: 98% ee (Chiralpak AD-H, i-propanol/hexane

= 2/98, flow rate 1.0 mL/min, A =220 nm); ty=5.25 and 5.71 min.

F3C CF3

3e

2-phenyl-4,4-bis((R)-1-(4-(trifluoromethyl)phenyl)allyl)oxazol-5(4H)-one (3e): Yield (97 mg,
92%); white syrupy liquid; [a]**p = -44.9 (c 0.85, CHCl3); '"H NMR (400 MHz, Chloroform-d) § 7.72
—7.62 (m, 2H), 7.55 — 7.48 (m, 1H), 7.44 — 7.35 (m, 6H), 7.35 — 7.30 (m, 2H), 7.29 — 7.26 (m, 2H),
6.59 (ddd, J=17.2,10.4, 10.0 Hz, 1H), 6.36 (ddd, J=17.2, 10.4, 10.0 Hz, 1H), 5.44 — 5.22 (m, 4H),
4.09 (d, J=10.0 Hz, 1H), 4.07 (d, J = 10.0 Hz, 1H). '*C NMR (101 MHz, Chloroform-d) & 177.6,
160.7, 142.5, 142.1, 133.9, 132.9, 132.7, 129.64 (q, J = 32.3 Hz), 129.57, 129.48 (q, J = 32.3 Hz),
129.3, 128.7, 127.6, 125.2 (q, J = 4.0 Hz), 125.0 (q, J = 4.0 Hz), 124.9, 123.94 (q, J = 272.7 Hz),
123.91 (q,J=272.7 Hz), 120.6, 120.4, 78.5, 54.2, 53.9. "F NMR (376 MHz, Chloroform-d) & -62.64,
-62.69. HRMS (APCI+) Calcd. For Co9H22FsNO2™ ([M+H]"): 530.1549, found: 530.1553. The product
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was analyzed by HPLC to determine the enantiomeric excess: >99% ee (Chiralpak IE, i-

propanol/hexane = 1/99, flow rate 0.5 mL/min, A = 254 nm); t;= 7.76 and 8.12 min.

4,4-bis((R)-1-(3-fluorophenyl)allyl)-2-phenyloxazol-5(4H)-one (3f): Yield (82 mg, 96%); white
solid, m.p. 77-79 °C; [a]**p =-35.2 (¢ 0.97, CHCl3); 'H NMR (400 MHz, Chloroform-d) § 7.73 — 7.66
(m, 2H), 7.53 — 7.45 (m, 1H), 7.43 — 7.34 (m, 2H), 7.14—7.07 (m, 2H), 7.00 — 6.74 (m, 6H), 6.55 (ddd,
J=17.2,10.0, 10.0 Hz, 1H), 6.32 (ddd, /= 17.2, 10.0, 10.0 Hz, 1H), 5.38 — 5.22 (m, 4H), 4.01 (d, J =
10.0 Hz, 1H), 3.99 (d, J = 10.0 Hz, 1H). '*C NMR (101 MHz, Chloroform-d) & 177.7, 162.34 (d, J =
247.5 Hz), 162.29 (d, J = 247.5 Hz), 160.5, 141.0 (d, /= 8.1 Hz), 140.6 (d, J = 8.1 Hz), 134.2, 133.0,
132.6,129.7 (d,J= 8.1 Hz), 129.5 (d, /= 8.1 Hz), 128.6, 127.7, 125.2, 124.9 (d, J = 3.0 Hz), 124.4 (d,
J=3.0 Hz), 120.1, 119.9, 116.2 (d, J=22.2 Hz), 115.9 (d, J=22.2 Hz), 114.3 (d, /= 21.2 Hz), 114.1
(d, J=21.1 Hz), 78.7, 54.1 (d, J= 2.0 Hz), 53.8 (d, J= 2.0 Hz). '°F NMR (376 MHz, Chloroform-d)
8-112.78 —-112.94 (m), -113.02 — -113.16 (m). HRMS (APCI+) Calcd. For C27H22F2NO2* ([M+H]*):
430.1613, found: 430.1614. The product was analyzed by HPLC to determine the enantiomeric
excess: >99% ee (Chiralpak IE, i-propanol/hexane = 1/99, flow rate 0.5 mL/min, A =254 nm); ty = 9.53
and 10.45 min.

4,4-bis((R)-1-(3-chlorophenyl)allyl)-2-phenyloxazol-5(4H)-one (3g): Yield (84 mg, 91%); white
syrupy liquid; [a]**p = -61.6 (¢ 0.92, CHCl3); 'H NMR (400 MHz, Chloroform-d) & 7.75 — 7.67 (m,
2H), 7.55 - 7.48 (m, 1H), 7.43 — 7.36 (m, 2H), 7.22 - 7.19 (m, 1H), 7.14 — 7.05 (m, 7H), 6.52 (ddd, J

=17.2,10.4, 10.0 Hz, 1H), 6.29 (ddd, J = 17.2, 10.4, 10.0 Hz, 1H), 5.39 — 5.20 (m, 4H), 3.97 (d, J =
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10.0 Hz, 1H), 3.94 (d, J = 10.0 Hz, 1H). '3C NMR (101 MHz, Chloroform-d) § 177.7, 160.6, 140.5,
140.0, 134.1, 133.9, 133.8, 133.0, 132.7, 129.5, 129.4, 128.6, 127.7, 127.6, 127.4, 127.3, 126.7, 125.2,
120.2, 120.0, 78.6, 54.0, 53.9. HRMS (APCI+) Calcd. For C27H22Cl.NO2* ([M+H]*): 462.1022, found:
462.1021. The product was analyzed by HPLC to determine the enantiomeric excess: >99% ee

(Chiralpak IE, i-propanol/hexane = 1/99, flow rate 0.5 mL/min, A =254 nm); tr= 9.28 and 10.14 min.

3h

4,4-bis((R)-1-(3-bromophenyl)allyl)-2-phenyloxazol-5(4H)-one (3h): Yield (98 mg, 89%); white
solid, m.p. 94-96 °C; [a]**p = -60.4 (¢ 0.98, CHCl3); '"H NMR (400 MHz, Chloroform-d) § 7.76 — 7.69
(m, 2H), 7.55 — 7.48 (m, 1H), 7.43 — 7.33 (m, 3H), 7.29 — 7.26 (m, 2H), 7.25 — 7.21 (m, 1H), 7.16 —
7.08 (m, 2H), 7.06 — 7.00 (m, 2H), 6.51 (ddd, J=17.2, 10.4, 10.0 Hz, 1H), 6.28 (ddd, /= 17.2, 10.4,
10.0 Hz, 1H), 5.39 — 5.19 (m, 4H), 3.95 (d, J= 10.0 Hz, 1H), 3.93 (d, J = 10.0 Hz, 1H). >*C NMR (101
MHz, Chloroform-d) & 177.6, 160.7, 140.7, 140.3, 134.1, 132.9, 132.7, 132.4, 132.4, 130.5, 130.3,
129.8,129.7,128.6, 127.8, 127.7, 127.1, 125.1, 122.2, 122.0, 120.3, 120.1, 78.6, 53.93, 53.85. HRMS
(APCI+) Caled. For C27H22BroNO2" ([M+H]"): 551.9993, found: 551.9988. The product was analyzed
by HPLC to determine the enantiomeric excess: >99% ee (Chiralpak IE, i-propanol/hexane = 1/99,
flow rate 0.5 mL/min, A = 254 nm); tr = 9.37 and 10.59 min.

Cl

3i

4,4-bis((R)-1-(3,5-dichlorophenyl)allyl)-2-phenyloxazol-5(4H)-one (3i): Yield (91 mg, 86%); white

solid, m.p. 52-54 <C; [a]*°%> = -71.8 (¢ 1.02, CHCl3); *H NMR (400 MHz, Chloroform-d) § 7.83 — 7.74
(m, 2H), 7.59 — 7.52 (m, 1H), 7.46 — 7.40 (m, 2H), 7.18 — 7.15 (m, 1H), 7.15 - 7.08 (m, 3H), 7.07 —
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7.02 (m, 2H), 6.37 (ddd, J = 17.2, 10.0, 10.0 Hz, 1H), 6.18 (ddd, J = 17.2, 10.0, 10.0 Hz, 1H), 5.39 —
5.18 (m, 4H), 3.90 (d, J = 10.0 Hz, 1H), 4.86 (d, J= 10.0 Hz, 1H). 3C NMR (101 MHz, Chloroform-
d)6177.2,161.2,141.5,141.1,134.7,134.6, 133.3, 133.1, 132.3, 128.8, 127.9, 127.79, 127.77, 127.6,
127.5,124.8,121.0, 120.8, 78.2, 53.69, 53.67. HRMS (APCI+) Calcd. For Co7HaoClNO2™ ([M+H]"):
532.0216, found: 532.0209. The product was analyzed by HPLC to determine the enantiomeric excess:
99% ee (Chiralpak IE, i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 254 nm); t;= 4.27 and 4.62

min.

2-phenyl-4,4-bis((R)-1-(p-tolyl)allyl)oxazol-5(4H)-one (3j): Yield (69 mg, 82%); white solid, m.p.
96-98 °C; [a]**p = -59.9 (c 0.93, CHCl3); 'H NMR (400 MHz, Chloroform-d) & 7.70 — 7.62 (m, 2H),
7.49 — 7.43 (m, 1H), 7.39 — 7.30 (m, 2H), 7.10 — 6.99 (m, 4H), 6.96 — 6.88 (m, 4H), 6.67 (ddd, J =
17.2,10.4,10.0 Hz, 1H), 6.40 (ddd, J=17.2,10.4, 10.0 Hz, 1H), 5.37 - 5.19 (m, 4H), 4.00 (d, J=10.0
Hz, 2H), 2.19 (s, 3H), 2.15 (s, 3H). 3C NMR (101 MHz, Chloroform-d) § 178.2, 160.0, 136.9, 136.6,
135.8,135.4,135.2,133.9,132.2,128.94,128.91, 128.7, 128.6, 128.4,127.7,125.8,119.2, 119.0, 79.2,
54.0, 53.8, 21.0, 20.9. HRMS (APCI+) Calcd. For C29H2sNO2" ([M+H]"): 422.2115, found: 422.2112.
The product was analyzed by HPLC to determine the enantiomeric excess: 99% ee (Chiralpak AD-H,
i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 360 nm); t,=4.93 and 7.26 min.

MeO OMe
3k

4,4-bis((R)-1-(4-methoxyphenyl)allyl)-2-phenyloxazol-5(4H)-one (3k): Yield (68 mg, 75%); white
solid, m.p. 112-114 °C; [a]*p = -59.3 (¢ 0.93, CHCl3); 'H NMR (400 MHz, Chloroform-d) § 7.71 —
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7.64 (m, 2H), 7.51 — 7.43 (m, 1H), 7.39 — 7.32 (m, 2H), 7.14 — 7.03 (m, 4H), 6.74 — 6.65 (m, 4H), 6.64
(ddd, J=17.2, 10.0, 9.6 Hz, 1H), 6.37 (ddd, J=17.2, 10.0, 9.6 Hz, 1H), 5.37 — 5.15 (m, 4H), 3.98 (d,
J=10 Hz, 2H), 3.68 (s, 3H), 3.66 (s, 3H). '3*C NMR (101 MHz, Chloroform-d) § 178.3, 160.0, 158.6,
158.4,135.2, 134.0, 132.3, 130.9, 130.5, 130.2, 129.8, 128.5, 127.7, 125.7, 119.1, 118.9, 113.6, 113 .4,
79.4, 55.09, 55.06, 53.4, 53.3. HRMS (APCI+) Calcd. For CagH2sNO4* ([M+H]*): 454.2013, found:
454.2012. The product was analyzed by HPLC to determine the enantiomeric excess: >99% ee
(Chiralpak AD-H, i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,= 9.42 and 13.65

min.

3l

2-phenyl-4,4-bis((R)-1-(m-tolyl)allyl)oxazol-5(4H)-one (31): Yield (67 mg, 80%); white syrupy
liquid; [a]**p = -52.0 (¢ 0.75, CHCl3); "H NMR (400 MHz, Chloroform-d) § 7.69 —7.61 (m, 2H), 7.50
—7.43 (m, 1H), 7.40 — 7.30 (m, 2H), 7.06 — 6.84 (m, 8H), 6.67 (ddd, J=17.2, 10.4, 10.0 Hz, 1H), 6.40
(ddd, J=17.2,10.4, 10.0 Hz, 1H), 5.39 — 5.21 (m, 4H), 4.01 (d, /= 9.6 Hz, 1H), 3.99 (d, /= 9.6 Hz,
1H), 2.17 (s, 3H), 2.11 (s, 3H). *C NMR (101 MHz, Chloroform-d) & 178.1, 160.0, 138.7, 138.2, 137.6,
137.5, 135.1, 133.8, 132.2, 130.1, 129.8, 128.4, 128.1, 127.98, 127.96, 127.8, 127.6, 126.0, 125.8,
125.5,119.3,119.1, 79.0, 54.3, 54.2, 21.23, 21.20. HRMS (APCI+) Calcd. For C2oH2sNO2* ([M+H]"):
4222115, found: 422.2108. The product was analyzed by HPLC to determine the enantiomeric
excess: >99% ee (Chiralpak IE, i-propanol/hexane = 1/99, flow rate 0.5 mL/min, A =254 nm); tr= 8.79
and 10.48 min.

MeO
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4,4-bis((R)-1-(3-methoxyphenyl)allyl)-2-phenyloxazol-5(4H)-one (3m): Yield (74 mg, 82%); white
syrupy liquid; [a]**p = -47.8 (c 0.94, CHCl3); 'H NMR (400 MHz, Chloroform-d) & 7.73 — 7.66 (m,
2H), 7.50 — 7.44 (m, 1H), 7.40 — 7.32 (m, 2H), 7.10 — 7.01 (m, 2H), 6.83 — 6.78 (m, 1H), 6.78 — 6.72
(m, 2H), 6.70 — 6.62 (m, 3H), 6.62 (ddd, J=17.2, 10.0, 10.0 Hz, 1H), 6.37 (ddd, J = 17.2, 10.0, 10.0
Hz, 1H), 5.38 — 5.20 (m, 4H), 4.01 (d, /= 10.0 Hz, 1H), 4.00 (d, /= 10.0 Hz, 1H), 3.67 (s, 3H), 3.55
(s, 3H). *C NMR (101 MHz, Chloroform-d) § 178.0, 160.2, 159.2, 159.1, 140.3, 139.78, 134.8, 133.7,
132.4,129.2,129.1, 128.5, 127.6, 125.7, 121.5, 121.0, 119.5, 119.3, 114.3, 114.0, 113.7, 113.0, 78.9,
55.1, 54.9, 54.4, 54.3. HRMS (ESI+) Caled. For CaoH27NNaO4* ([M+Na]®): 476.1832, found:
476.1839. The product was analyzed by HPLC to determine the enantiomeric excess: >99% ee

(Chiralpak IE, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254 nm); t-= 5.64 and 8.10 min.

N

O
=z 7N
3n

4,4-bis((R)-1-(naphthalen-2-yl)allyl)-2-phenyloxazol-5(4H)-one (3n): Yield (83 mg, 84%); white

solid, m.p. 134-136 °C; [a]**p = -133.5 (¢ 0.99, CHCl3); 'H NMR (400 MHz, Chloroform-d) § 7.71 —
7.57 (m, 10H), 7.42 — 7.28 (m, 8H), 7.26 — 7.23 (m, 1H), 6.76 (ddd, J=17.2, 10.4, 10.0 Hz, 1H), 6.52
(ddd, J=17.2, 10.0, 10.0 Hz, 1H), 5.43 — 5.23 (m, 4H), 4.25 (d, J=10.0 Hz, 1H), 4.24 (d, J = 10.0
Hz, 1H). 3C NMR (101 MHz, Chloroform-d) § 178.1, 160.4, 136.3, 135.8, 134.9, 133.9, 133.2, 133.1,
132.6, 132.4, 132.3, 128.6, 128.4, 127.93, 127.90, 127.85, 127.7, 127.5, 127.4, 127.1, 126.9, 125.82,
125.79, 125.66, 125.4, 119.64, 119.62, 79.3, 54.5. HRMS (APCI+) Calcd. For C2gH2sNO4™ ([M+H]™):
4942115, found: 494.2114. The product was analyzed by HPLC to determine the enantiomeric
excess: >99% ee (ChiralpakAD-H, i-propanol/hexane = 1/99, flow rate 0.5 mL/min, A = 250 nm); t; =
7.48 and 10.01 min.
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2-phenyl-4,4-bis((R)-1-(pyridin-3-yl)allyl)oxazol-5(4H)-one (30): Yield (59 mg, 74%); yellow
syrupy liquid; [a]**p = -51.6 (c 0.90, CHCl3); 'H NMR (400 MHz, Chloroform-d) & 8.49 — 8.31 (m,
4H), 7.73 — 7.67 (m, 2H), 7.56 — 7.47 (m, 3H), 7.41 — 7.34 (m, 2H), 7.13 — 7.05 (m, 2H), 6.56 (ddd, J
=17.2,10.4, 10.0 Hz, 1H), 6.35 (ddd, J=17.2, 10.4, 10.0 Hz, 1H), 5.42 — 5.25 (m, 4H), 4.04 (d, J =
10.0 Hz, 1H), 4.02 (d, J = 10.0 Hz, 1H). '3C NMR (101 MHz, Chloroform-d) § 177.5, 160.8, 150.5,
150.4, 148.8, 148.6, 136.6, 135.7, 134.0, 133.7, 133.6, 133.0, 132.3, 128.7, 127.8, 124.7, 123.13,
123.09, 120.8, 120.6, 78.5, 51.9, 51.7; HRMS (APCI+) Calcd. For C25H22N302" ([M+H]*): 396.1707,
found: 396.1703. The product was analyzed by HPLC to determine the enantiomeric excess: >99% ee
(Chiralpak IE, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 250 nm); t; = 14.78 and 17.99

min.

2-phenyl-4,4-bis((S)-1-(thiophen-2-yl)allyl)oxazol-5(4H)-one (3p): Yield (53 mg, 65%); yellow
solid, m.p. 90-92 °C;; [a]**p = -47.9 (¢ 0.97, CHCl3); 'H NMR (400 MHz, Chloroform-d) & 7.88 —
7.78 (m, 2H), 7.57 — 7.49 (m, 1H), 7.46 — 7.38 (m, 2H), 7.09 — 7.01 (m, 2H), 6.90 — 6.77 (m, 4H), 6.59
(ddd, J=17.2,10.4, 10.0 Hz, 1H), 6.29 (ddd, J=17.2, 10.4, 10.0 Hz, 1H), 5.43 — 5.25 (m, 4H), 4.41
(d, J=10.0 Hz, 1H), 4.30 (d, J = 10.0 Hz, 1H). '*C NMR (101 MHz, Chloroform-d) & 177.4, 161.9,
140.5,140.4, 134.6, 133.1, 132.6, 128.6, 128.0, 126.4, 126.2, 125.8, 125.7, 125.3, 124.6, 120.0, 119.4,
78.9, 49.7, 49.3. HRMS (APCI+) Caled. For C2sH20NO,S2* ([M+H]"): 406.0930, found: 406.0929.
The product was analyzed by HPLC to determine the enantiomeric excess: 99% ee (Chiralpak AD-H,
i-propanol/hexane = 1/99, flow rate 1.0 mL/min, A = 220 nm); ty=12.43 and 13.86 min.
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4,4-di((S)-but-3-en-2-yl)-2-phenyloxazol-5(4H)-one (3q): [Ir(DBCOT)CI]> was used instead of
[Ir(COD)Cl],. Yield (50 mg, 92%); white syrupy liquid; [a.]*?p =-72.6 (c 1.25, CHCI3); 'H NMR (400
MHz, Chloroform-d) & 8.07 — 7.96 (m, 2H), 7.61 — 7.54 (m, 1H), 7.53 — 7.43 (m, 2H), 5.91 — 7.75 (m,
2H),, 5.18 —5.08 (m, 4H), 2.93 — 2.80 (m, 2H), 1.03 (d, J = 6.9 Hz, 6H). 3C NMR (101 MHz,
Chloroform-d) & 178.9, 160.3, 137.2, 136.7, 132.6, 128.7, 128.0, 125.8, 117.67, 117.65, 78.4, 42.2,
41.9, 15.2, 14.7. HRMS (APCI+) Calcd. For C17H20NO2* ([M+H]"): 270.1489, found: 270.1481. The
product was analyzed by *H NMR to determine the diastereomeric excess: 12:1 dr. The product was

transformed to 8q and then analyzed by HPLC to determine the enantiomeric excess: >99% ee.

MeO,C, NHCOPh

8q
methyl (S)-2-benzamido-2-((S)-but-3-en-2-yl)-3-methylpent-4-enoate (8q): Yield (48 mg, 80%);
white syrupy liquid; [a]**p = -1.3 (¢ 1.21, CHCl3); 'H NMR (400 MHz, Chloroform-d) & 7.84 — 7.74
(m, 2H), 7.54 — 7.39 (m, 3H), 5.96 — 5.78 (m, 2H), 5.20 — 4.96 (m, 4H), 3.82 (s, 3H), 3.74 — 3.64 (m,
1H), 3.63 — 3.55 (m, 1H), 1.13 (d, J = 6.8 Hz, 3H), 1.12 (d, J = 6.8 Hz, 3H). '3C NMR (101 MHz,
Chloroform-d) 6 173.7, 166.6, 139.3, 138.9, 135.9, 131.3, 128.6, 126.8, 116.6, 116.2, 71.1, 52.7, 41.7,
40.4, 16.06, 16.05. HRMS (APCI+) Caled. For C18H24NO3* ([M+H]*): 302.1751, found: 302.1749.
The product was analyzed by HPLC to determine the enantiomeric excess: >99% ee (Chiralpak AD-

H, i-propanol/hexane = 1/99, flow rate 1.0 mL/min, A =226 nm); t-= 5.90 and 6.20 min.

I11. Control Experiment
(1) Reaction between 1 and 2a, 2k

A A"N0c0,Me
Q 2a (Ar = p-BrCgH,)

QLO ©2mmol)  I/(R,RR}LI
RO pugh SR —
— X /
NJ\ X standard
Ph Ar/\/\OCOZMe conditions Ar Ar Ar Ar
1(0.2mmol) 2k (Ar = p-MeOCqH,) (R,R)-3a (R.R,R)-3aK + (R,S,R)-3ka (R,R)-3k
(0.2 mmol) 27% yield, 99% ee (19% vyield, inseparable) 5% vyield, 99% ee

Y3ak - Y3ka = 11:9 or 9:11
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A flame dried Schlenk tube was cooled to rt and evacuated and backfilled with argon for three
times. To this Schlenk tube were added [Ir(COD)Cl]2 (0.005 mmol, 2.5 mol %), phosphoramidite
ligand (R4 R,R)-L1 (0.01 mmol, 5 mol %), degassed THF (0.5 mL) and degassed n-propylamine (0.5
mL). The reaction mixture was heated at 50 °C for 30 min and then the volatile solvents were removed
under vacuum to give a pale yellow solid. 2-phenyloxazol-5(4H)-one 1 (0.20 mmol), Allylic
carbonates 2a (0.20 mmol), 2k (0.20 mmol), Cs>CO3 (0.20 mmol), DCM (2 mL) were then added,
reacted at 20 °C. After 12 hours of reaction, the mixture was added water, and extracted with
dichloromethane (3%). The dichloromethane layers were dried over anhydrous Na>SOs, filtered, and
evaporated to give crude 3. The crude product was purified by silica-gel column chromatography to
give pure 3a, pure 3k, mixture of 3ak and 3ka. Therefore, these above results indicated that these
double allylic alkylation reactions should be proceeded in step-by-step manner. (R,R,R)-3ak and
(R,S,R)-3ka: yield (19 mg, 19% yield, inseparable); HRMS (APCI+) Calcd. For CosHasBrNOs*
([IM+H]"): 504.0996, found: 504.0987.

(2) Reaction between 1 and 2a, 2b

A "N0c0,Me

0] 2a (Ar = p-BrCgHy)
o (0.2 mmol) Ir(1)/(R,R,R)-L1
= * tandard
N A stanaar
Ph Ph”"0co,Me conditions
2b
1 (0.2 mmol) (0.2 mmol)

Ry=HorBr; R, =HorBr

(R,R)-3a
(R,R,R)-3ab, (R,S,R)-3ba
(R,R)-3b
(inseparable)

MeO,C_ NHCOPh

Pd/C, H, (5.5 Mpa) MeO,C ;NHCOPh
Et;N, THF, H,0 T

K,CO3, MeOH
[

35°C H
Ph Ph

(R.R)-6
65% yield, 99% ee

Ry=HorBr; R, =HorBr

(R,R)-8a
(R,R,R)-8ab, (R,S,R)-8ba
(R,R)-8b
(inseparable)
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A flame dried Schlenk tube was cooled to rt and evacuated and backfilled with argon for three times.
To this Schlenk tube were added [Ir(COD)CI]> (0.005 mmol, 2.5 mol %), phosphoramidite ligand
(Ra,R,R)-L (0.01 mmol, 5 mol %), degassed THF (0.5 mL) and degassed n-propylamine (0.5 mL). The
reaction mixture was heated at 50 °C for 30 min and then the volatile solvents were removed under
vacuum to give a pale yellow solid. 2-phenyloxazol-5(4H)-one 1 (0.20 mmol), Allylic carbonates 2a
(0.20 mmol), 2b (0.20 mmol), Cs2COs3 (0.20 mmol), DCM (2 mL) were then added, reacted at 20 °C.
After 12 hours of reaction, the mixture was added water, and extracted with dichloromethane (3%). The
dichloromethane layers were dried over anhydrous Na>SOs, filtered, and evaporated to give crude 3.
The crude product was purified by silica-gel column chromatography to give mixture of 3a, 3b, 3ab
and 3ba. They can be detected by high resolution mass spectrometry: 3a (R; = R = Br): HRMS
(APCI+) Calcd. For Co7H22BraNO2* ([IM+H]Y): 551.9993, found: 551.9987. 3b (R; = R, = H): HRMS
(APCI+) Calcd. For C27H24NO2" ([M+H]™): 394.1802, found: 394.1797. 3ab/3ba (R = H, R, =Br or
Ri = Br, R» = H): HRMS (APCI+) Calcd. For C27H23BrNO2" ([M+H]*): 474.0890, found: 474.0887.
To a solution of 3a/3b/3ab/3ba in DCM (2.0 mL) was added K>COs3 (0.05 mol, 25 mol%) at 35 °C and
the reaction mixture was stirred overnight before concentrated in vacuo and purified by silica-gel
column chromatography to give 8a/8b/8ab/8ba. They can be detected by high resolution mass
spectrometry: 8a (R; = Ry = Br): HRMS (APCI+) Caled. For C2sH26BroNO3z* ([M+H]Y): 584.0256,
found: 584.0249; 8b (R = R> = H): HRMS (APCI+) Calcd. For CogH2sNO3* ([M+H]"): 426.2064,
found: 426.2060; 8ab/8ba (R; = H, R» = Br or Ry = Br, R» = H): HRMS (APCI+) Calcd. For
C2gH27BrNOs" ([M+H]"): 506.1153, found: 506.1147.

A flame dried 10 mL vial was cooled to rt and a magnetic stir bar was added. To this vial was added
the mixture of 8a/8b/8ab/8ba, Pd/C (10 mg), EtsN (1.20 mmol), THF (2 mL), H2O (1 mL). Then we
put the vial into the autoclave and fill it with 5.5 MPa hydrogen. The reaction was stirred at room
temperature for 24 hours, and then the remaining hydrogen was released. Remove palladium on carbon
by filtration, then add water (20 mL) to the system and extract with dichloromethane (3 x 10 mL). The
dichloromethane layers were dried over anhydrous Na>SOs, filtered, and evaporated to give crude 6.

The crude product was purified by silica-gel column chromatography to give pure 6.
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MeO,C, NHCOPh

methyl (R)-2-benzamido-3-phenyl-2-((R)-1-phenylpropyl)pentanoate (6): Yield (56 mg, 65%, the

6

total yield of the three-step reaction); white solid, m.p. 157—159 °C;; [a]**p =-8.4 (¢ 1.12, CHCl3); 'H
NMR (400 MHz, Chloroform-d) & 7.55 — 7.47 (m, 2H), 7.46 — 7.39 (m, 1H), 7.37 — 7.30 (m, 2H), 7.23
—7.17 (m, 3H), 7.16 — 7.08 (m, 7H), 6.85 (bs, 1H), 4.68 (dd, J=12.4, 2.8 Hz, 1H), 3.74 (s, 3H), 3.57
(dd, J = 12.4, 2.8 Hz, 1H), 2.45 — 2.32 (m, 1H), 2.30 — 2.17 (m, 2H), 2.15 — 2.05 (m, 1H), 0.81 (t, J =
7.2 Hz, 3H), 0.75 (t,J=7.2 Hz, 3H). '>*C NMR (101 MHz, Chloroform-d) § 173.0, 167.4, 139.9, 139.6,
136.4, 131.1, 129.6, 128.7, 128.5, 128.1, 127.1, 126.9, 126.7, 73.2, 54.2, 52.5, 46.6, 23.5, 22.7, 13.1,
13.0. HRMS (APCI+) Calcd. For C2gHz2NO3™ ([M+H]"): 430.2376, found: 430.2373. The product was
analyzed by HPLC to determine the enantiomeric excess: >99% ee (Chiralpak AD-H, i-
propanol/hexane = 10/90, flow rate 1.0 mL/min, A =226 nm); tr= 7.59 and 9.44 min.

IVV. Gram-Scale of Double Allylic Alkylation of Azlactone and Synthetic Transformations

Q S Ir()/(RaR,R)-L1
QLO /©/\/\00on9 (5 mol %)
=7 g
N™>pp Br Cs,CO3, DCM, 20 °C
1 (2 mmol) 2a (4 mmol)
0.32¢g 1.084 g Br Br

(R,R)-3a, 1.01 g, 92% yield
>20:1 dr, >99% ee

A flame dried Schlenk tube was cooled to rt and evacuated and backfilled with argon for three
times. To this Schlenk tube were added [Ir(COD)Cl]2 (0.05 mmol, 2.5 mol %), phosphoramidite ligand
(R4, R,R)-L1 (0.10 mmol, 5.0 mol %), degassed THF (5.0 mL) and degassed n-propylamine (5.0 mL).
The reaction mixture was heated at 50 °C for 30 min and then the volatile solvents were removed under
vacuum to give a pale yellow solid. Allylic carbonate 2a (4.00 mmol), 2-phenyloxazol-5(4H)-one 1
(2.00 mmol), Cs2CO3 (2.00 mmol), DCM (20 mL) were then added, reacted at 20 °C. After 12 hours

of reaction, the mixture was added water, and extracted with dichloromethane (3%). The
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dichloromethane layers were dried over anhydrous Na>SOys, filtered, and evaporated to give crude 3a.
The crude product was purified by silica-gel column chromatography to give 3a in 92% yield (1.01 g)
with >99% ee.

HO,C, NHCOPh MeO,C, NHCOPh

~ BNHCI KoCO3
~ S T ¢ | < 7 .
R & , T MeOH, 35 °C R R
7,R = p-BrPh Ph  8a, R =p-BrPh, 90% yield, 99% ee
88% yield, >20:1 dr o~ 8p, R = 3,5-Cl,Ph, 95% yield, 99% ee
O\
= X LiAIH,
Ph R R THF, rt
o~ 3
oA N Pd/IC, H, | HOH,C, NHCOPh
Y EtOAc, rt = 7N
R R R R
10, R = Ph 9, R = p-BrPh
84% yield, >20:1 dr 72% yield, 99% ee

To a solution of 3a (0.20 mmol) in THF (2.0 mL) was added 6 N HCI (1 mL), the reaction mixture
was stirred at room temperature overnight. Then, water (30 mL) was added to the reaction system and
extracted with CH>Cl, (3 X 10 mL). The organics were combined and dried over Na,SOs4 and
concentrated under vacuum and purified by silica-gel column chromatography to give 7.

To a solution of 3a/3p (0.20 mmol) in DCM (2.0 mL) was added K>COs (0.05 mol, 25 mol%) at
35 °C and the reaction mixture was stirred overnight before concentrated in vacuo and purified by
silica-gel column chromatography to give 8a/8p.

To a solution of 8a (0.20 mmol) in THF (2.0 mL) was added LiAlH4 (1.00 mmol, 5.0 equiv.) at
0 °C and the reaction mixture was stirred overnight. The reaction was quenched with sat. NH4Cl a.q.
and extracted with CH>Cl, (3 x 10 mL) and the combined organics were washed with H>O (1 x 10 mL),
and brine (10 mL). The organics were combined and dried over Na>xSO4 and concentrated under
vacuum and purified by silica-gel column chromatography to give 9.

A flame dried Schlenk tube was cooled to rt and evacuated and backfilled with hydrogen for three
times. To this Schlenk tube were added 3b (0.20 mmol), Pd/C (10 mg), CH3COzEt (2 mL) and insert
the hydrogen balloon below the liquid surface. The reaction mixture was stirred overnight before

concentrated in vacuo and purified by silica-gel column chromatography to give 10.
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HOOC, NHCOPh

Br Br
7

(R)-2-benzamido-3-(4-bromophenyl)-2-((R)-1-(4-bromophenyl)allyl)pent-4-enoic acid (7): Yield
(100 mg, 88%); white solid, mp 208-210 °C; [a]**p = -94.9 (c 1.14, CHCl3); 'H NMR (400 MHz,
Chloroform-d) 6 7.56 — 7.48 (m, 3H), 7.43 — 7.32 (m, 4H), 7.24 (s, 1H), 7.17 — 7.04 (m, 5H), 6.85 (ddd,
J=16.8,9.6,9.6 Hz, 1H), 6.69 (ddd, J=16.8, 9.6, 9.6 Hz, 1H), 5.37 - 5.21 (m, 4H), 5.12 (d, /= 16.8
Hz, 1H), 4.36 (d, J = 9.6 Hz, 1H). '*C NMR (101 MHz, Chloroform-d) § 174.9, 168.4, 139.0, 138.6,
136.1,136.0,135.0,132.0,131.51, 131.48,131.0, 130.3, 128.9, 126.7, 121.4, 121.1, 119.6, 118.9, 70.9,
56.0,49.7. HRMS (APCI+) Caled. For C27H24BroNOs™ ([M+H]"): 570.0099, found: 570.0086.

MeO,C, NHCOPh

Br Br
8a

methyl (R)-2-benzamido-3-(4-bromophenyl)-2-((R)-1-(4-bromophenyl)allyl)pent-4-enoate (8a):
Yield (105 mg, 90%); white solid, m.p. 62-64 °C; [a]**p =-90.2 (¢ 0.97, CHCI3); 'H NMR (400 MHz,
Chloroform-d) & 7.57 —7.46 (m, 3H), 7.43 —7.33 (m, 4H), 7.28 (s, 1H), 7.06 — 6.95 (m, 5H), 6.82 (ddd,
J=17.2,10.0, 9.2 Hz, 1H), 6.59 (ddd, J = 17.2, 10.0, 9.2 Hz, 1H), 5.45 (d, J = 9.6 Hz, 1H), 5.33 —
5.23 (m, 3H), 5.12 — 5.02 (m, 1H), 4.32 (d, J = 9.6 Hz, 1H), 3.78 (s, 3H). '3*C NMR (101 MHz,
Chloroform-d) 6 172.2, 167.5, 139.1, 138.7, 136.1, 135.8, 135.5, 131.7, 131.50, 131.47, 130.7, 130.0,
128.8, 126.6, 121.4, 121.0, 119.8, 118.6, 71.3, 56.3, 53.1, 49.2. HRMS (ESI+) Calcd. For
CasH2sBraNNaOs* ([M+Na]*): 606.0075, found: 606.0072. The product was analyzed by HPLC to
determine the enantiomeric excess: 99% ee (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate

1.0 mL/min, A =226 nm); tr= 5.28 and 8.50 min.
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MeO,C_ NHCOPh

X
o

Cl Cl
8p

methyl (R)-2-benzamido-3-(3,5-dichlorophenyl)-2-((R)-1-(3,5-dichlorophenyl)all-yl)pent-4-

enoate (8p): Yield (107 mg, 95%); white solid, mp 146-148 °C; [a]*°b = -57.5 (¢ 1.12, CHCl3); 'H
NMR (400 MHz, Chloroform-d) & 7.64 —7.57 (m, 2H), 7.54 — 7.47 (m, 1H), 7.46 — 7.38 (m, 2H), 7.26
—7.23 (m, 1H), 7.13 = 7.11 (m, 1H), 7.10 — 7.06 (m, 2H), 7.04 — 6.99 (m, 2H), 6.97 — 6.88 (m, 1H),
6.75 (ddd, J = 16.8, 10.0, 9.6 Hz, 1H), 6.54 (ddd, J = 16.8, 10.0, 9.6 Hz, 1H), 5.47 (d, J= 9.6 Hz, 1H),
5.38 —5.27 (m, 3H), 5.18 — 5.07 (m, 1H), 4.29 (d, J= 9.6 Hz, 1H), 3.84 (s, 3H). >*C NMR (101 MHz,
Chloroform-d) 6 171.6, 168.4, 143.2, 142.8, 135.5, 134.83, 134.78, 134.6, 131.8, 128.8, 127.7, 127.6,
127.4,126.9, 126.6, 121.0, 119.7, 71.2, 56.4, 53.3, 49.1. HRMS (APCI+) Calcd. For C2sH24CIsNOs*
([M+H]"): 564.0479, found: 564.0473. The product was analyzed by HPLC to determine the
enantiomeric excess: 99% ee (Chiralpak IE, i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A =254

nm); tr=6.78 and 7.17 min.

HOH,C, NHCOPh

Br Br
9

N-((3R,5R)-3,5-bis(4-bromophenyl)-4-(hydroxymethyl)hepta-1,6-dien-4-yl)benzamide (9): Yield
(80 mg, 72%); white solid, mp 106-108 °C; [a]*’p = -71.8 (¢ 0.92, CHCI3); '"H NMR (400 MHz,
Chloroform-d) & 7.63 — 7.56 (m, 2H), 7.55 — 7.48 (m, 1H), 7.46 — 7.38 (m, 4H), 7.34 — 7.26 (m, 3H),
7.25 - 7.20 (m, 3H), 6.61 — 6.49 (m, 2H), 6.47 (bs, 1H), 5.33 — 8.08 (m, 4H), 4.86 (t, /= 7.2 Hz, 1H),
4.15 (d, J=10.4 Hz, 1H), 3.85 (d, J = 7.2 Hz, 2H), 3.81 (d, J = 10.4 Hz, 1H). 3*C NMR (101 MHz,
Chloroform-d) 6 167.9, 139.9, 139.1, 137.7, 137.5, 135.1, 131.6, 129.9, 129.6, 128.8, 128.6, 128.5,
127.2, 127.1, 126.6, 119.2, 118.6, 65.8, 64.8, 55.1, 54.7. The product was analyzed by HPLC to
determine the enantiomeric excess: 99% ee (Chiralpak IE, i-propanol/hexane = 10/90, flow rate 1.0

mL/min, A =210 nm); ty= 27.97 and 29.78 min.
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10

2-phenyl-4,4-bis((R)-1-phenylpropyl)oxazol-5(4H)-one (10): Yield (67 mg, 84%); white solid, mp
134-136 °C; [a]**p = -94.3 (¢ 1.00, CHCI3); '"H NMR (400 MHz, Chloroform-d) & 7.80 — 7.67 (m,
2H), 7.52 — 7.44 (m, 1H), 7.41 — 7.33 (m, 2H), 7.21 — 6.98 (m, 10H), 3.17 (t, J=11.6 Hz, 1H), 3.16 (t,
J=11.6 Hz, 1H), 2.11 — 1.98 (m, 1H), 1.95 — 1.77 (m, 3H), 0.71 (t, /= 7.2 Hz, 3H), 0.66 (t, J= 7.2
Hz, 3H). 3C NMR (101 MHz, Chloroform-d) § 179.3, 159.6, 138.2, 137.9, 132.2,130.2, 128.5, 127.7,
127.6, 127.1, 126.9, 125.8, 80.4, 51.9, 51.5, 22.3, 21.7, 12.2, 12.1. HRMS (APCI") Calcd. For
C27H24BroaNOs™ ([M+H]Y): 398.2115, found: 398.2107.

V. Absolute Configuration Determination of (R,R)-8p

MeO,C, NHCOPh

Cl cl

Figure S1. X-ray structure of (R,R)-8p

To a 10 mL oven-dried glass sample bottle was added 20 mg pure 8p with 2 mL dichloromethane
to get clear solution, then 7 mL n-hexane was slowly added. The mixture solution was sealed with
filter paper to slowly grow crystals at room temperature. Crystal data for (R,R)-8p: C2sH23Cl4NO3, M;
= 563.27, T = 100 K, Monoclinic, space group P2(1)2(1)2(1), a=11.76191(4) b=13.60474(5)
c=16.49635(6) A, V'=12639.710(17) A®, Z= 4, 5297 unique reflections, final R; = 0.0193 and wR, =
0.0514 for 5307 observed [I>2c([)] reflections, Flack = 0.003(2). CCDC 2130772 contains the
supplementary crystallographic data for this paper. These data can be obtained free of charge via

www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge Crystallographic Data Centre, 12,

S19



Union Road, Cambridge CB21EZ, UK; fax: (+44) 1223-336-033; or deposit@ccdc.cam.ac.uk).
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VII. NMR and HPLC Spectra
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HPLC chromatogram of compound (rac)-3a

Data File E:3DATANCG.

ingjihuah CEG-2-4Br -Fh-555 2021-06-27 19-09-27\CGXG-Z-4Br-FPh-33552.1D

Sample Name: CGXG-Z-4-Br-Fh-RAC

Acg. Operator

Aog. Instrument :

Injection Date

Acg. Method

Last changed

Aralysiz Method

Last changed

Additional Info :

SYSTEN Seqg. Line : 3
1260 Location : 71
6/27/2021 7:50:30 PM Inj : 1

Inj Wolume : 2.000 pl

-95-2-DAD-1NML-20MIN-20L. M
6/27/2021 §:20:09 PM by SYSTEN
[modified after loadineg)

-98-Z-DAD-1ML-Z0MIN-2UL.M (Sequence Method)
12/30/2021 9:26:35 PH by 3Y3TEN

[modified after loading)

Peak(s) manually integrated

: E:\DATAY CGXG-Z-Xibinglihua), CGXG- 2-4Br-Ph-333 2021-06-27 19-09-Z7\CEXG-2-ADH

¢ EDZDATAN CEXG-2-Xibingiihual CEXG- 2-46r-Fh-533 2021-06-27 19-09-27\CEXG-2-ADH

makl

350+

300

250 +

200 <

160

100

50+

OADT A, Sig=220,4 Ref=360,100 (ENDAT#C G, aWCGHG-2-4Br- Ph-855 2072 1-06-27 19-00-2 P\CGHG-2-4Br- Ph-5552.00

5713

6.105

rac-3a

[
o
=1
oo
=

miry

Sorted By
Multiplier
Dilution

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL A, Sig=220,4 Ref=360,100

Feak FetTime Type
# [min]

Width Area Height Lrea
[min] [wdT*s] [waT] %

1 5.715 BV
2 6.105 VE

Totals :

0.1542 1966.2504% 192.44940 45,7069
0.1710 2070.64593 181.65570 51,2931

4036.89941  374.10510

1260 1273042021 9:26:39 PM STVATEN Page 1 of 2
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HPLC chromatogram of compound 3a

Data File E:\DATANCG...ingjihua’\CEHG-2-4Br-Ph-55% 2021-06-27 19-059-27\CENG-2-4Br-Ph-53551.D
Sample Name: CGXG-Z-4Br-Ph-FRR

Acg. Operator
Aog. Instrument :
Injection Date
Acg. Method
Last changed
Arialysiz Method :

Last changed

Additional Info :

SYSTEN Seqg. Line :
1260 Location :
6/27/2021 7129117 PM Inj

Inj Wolume : =2.
t E:Z\DATAY CGXG-Z2-Xibingjihua) CGXG- Z-4Br-Ph-353

-95-2-DAD-1ML-20MIN-2UL. M

6/27/2021 7:47:123 PM by SYSTEN

[modified after loadineg)

E:4DATAY CEXG-2-Kibingjihual CEXG-2-4Br-Ph-555
-98-Z-DAD-1ML-Z0MIN-2UL.M (Sequence Method)
1273072021 9:29:52 PH by 3YT3TEN

[modified after loading)

Peak(s) manually integrated

000 pl
2021-08-27 19-09-27,CGXG-2-ADH

2021-06-27 19-09-27%CoXG-2-ADH

DADT A, Sig=220 4 Ref=360,100 (E’DATACG. 3 GA G-2-9Br- Ph-555 202 1-06-27 19-09-Z7\CGXG-2-4Br- Ph-5551.07

makl

1200

1000 -

200 @

=

LI

400 —

200

1] T T T T T
1} 2 4 i ) 10 mir|
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL &, 3ig=2Z:i0,4 Ref=360,100
Feak FetTime Type Width Area Height Lrea
# [min] [min] [mal*s] [wdTr] %

il et |-=-=l-===-== | -—-==———— |===—— | === |

1 5.689 VB E 0.1589%9 7601.57354 714.51244 100.0000
Totals : 7601.87354  714.51244

1260 12/30/2021 9:29:57 PM 3Y3TEM Page 1 of 2
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HPLC chromatogram of compound (rac)-3b

Data File E:\DATAYCGHGYCGEXG-2-FPh-RAC 2020-11-07 Z1-358-04%4CGXG-Z-Ph-RAC1.D

Sample Name: CGEXG-Z-Ph-RAC

Acg. Operator SYSTEN Seqg. Line :
Acg. Instrument : 1260 Location :
Injection Date 11/7/2020 9:50:32 PM Inj

Inj Wolume :
: E:Z\DATAY CGXG\CGXG-2-Ph-RAC 2020-11-07 21-38-04\CGXG-Z2-IE-99-1-DAD-0. SML-

Acg. Method
30MIN-2UL.M
Last changed 11/7/2020 9:38:04 PM by SY3TEM
Aralysiz Method
JOMIN-2UL.M (Sequence Method)
1273042021 9:32:21 PM by 3TVSTEM
(modified after loading)
Peak (5] manually integrated

Last changed

Additional Info :

2.000 pl

¢ E:WDATAY CGXGNCGHXG-Z-Ph-RAC 2020-11-07 21-38-040\CGXG-Z-IE-99-1-DAD-0. SHL-

DAL A, Sig=264,4 Ref=260,100 (EMDATACGE GV GEG-2-Ph-RAC 2020-11-07F 21-38-0hCG KG-2-Ph-RACT.ON
mAll
600 -]
A00
400
= =+
& =}
400 = rac-3b
200 -
100
o T T T T - T T T
1] 2 4 -] g 10 14 16 18 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 3ig=254,4 Ref=360,100
Peak FetTime Type Width Area Height Area
# [min] [min] [mal*s] [wiTr] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1 9.977 BE 0.z2224 4677.51953  305.55355 46,2810
2 11.324 BE 0.2839 5429,27051 279.1662% 53,7190
Totals : 1.01065e4 585.11954
1260 12/30/2021 9:32:32 PM 3Y3TEM Page 1 of 2
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HPLC chromatogram of compound 3b

Data File E:Y
Sample Name:

DATAY CEXGYCEXG-2-Fh-RAC 2020-11-07 21-38-044CEXG-2-Ph-RACZ.D
CGXG-2-Ph-R

Acg. Operator

Aog. Instrument :

Injection Date

Acg. Method

Last changed
Aralysiz Method

Last changed

Additional Info :

SYSTEN Seqg. Line : 3
1260 Location : 14
11/7/2020 10:22:01 PM Inj : 1

Inj Wolume : 2.000 pl

: E:\DATAY CGXGYCEXG-2-Ph-RAC Z020-11-07 21-38-04\CGXG-2-TE-99-1-DAD-0. SML-

JOMIN-2UL.HM
117772020 9:358:04 PHM by 3¥3ITEH

¢ E:WDATAY CGXGNCGHXG-Z-Ph-RAC 2020-11-07 21-38-040\CGXG-Z-IE-99-1-DAD-0. SHL-

JOMIN-2UL.M (Sequence Method)
12/30/2021 9:38:15 PM by 3TVSTEM
(modified after loading)

Peak (5] manually integrated

DAL A, Sig=264,4 Ref=260,100 (EMDATACGE GV GEG-2-Ph-RAC 2020-11-07F 21-38-0hCG KG-2-Ph-RACZ.ON
mAll
600 -]
A00
L=]
w
o
=
400
300
3b
200 -
100
L=
=
Ll
1] T T T T S —— T T T
1] 2 4 -] g 10 12 14 16 18 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, Sig=254,4 Ref=360,100

Peak FetTime Type Width Area Height Area
# [min] [min] [whT*s] [waT] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1 9.566 BE 0.2235 6355.60845 414.29910 99,7553
2 11.279 BB 0.1a807 15.47079 1.08329 0.z2417
Totals : 6401.07724 415.36239

1260 1273042021 9:36:18 PM SVATEN

S-26
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HPLC chromatogram of compound (rac)-3c

Data File E:\DATANCG...a\CGHG-2-4F-Ph--RAC-new Z2021-06-20 16-17-25%CEHG-2-4F-Ph-RAC-newl.D
Sample Name: BAC

Acg. Operator 1 SYSTEM Seqg. Line : 2
Acg. Instrument : 1260 Location : 71
Injection Date @ 672072021 4:35:03 PM Inj : 1
Inj Wolume : 2.000 pl
Acg. Method : E:\DATA\ CGXG-Z-Xibingjihual CGXG- 2-4F-Ph--RAC -new Z021-06-20 16-17-25%\CGXG-Z2
-IE-99-1-DAT-0. 5SML-Z0MIN-2UL. M
Last changed : 672042021 4:49:13 PM by 3YSTEHN

[modified after loadineg)

Analysis Method @ E:\DATAY CGXG-Z-Xibingjihua CENG- 2-4F-Ph--RAC-new 2021-06-20 16-17-25%CGXG-2
-IE-99-1-DAD-0. SML-Z20MIN-2UL.M | Secquence Method)

Last changed 1 12/30/2021 9:42:09 PM by 3T3TEM
[modified after loading)

Additional Info : Peak(s] manually integrated

DADT A, Sig=254,4 Ref=360,100 (E’DATACG. . Z-4F-Ph-RAC-new 2021-06-20 16-17-25% GRG -2-4F-Ph- RAC-new 1.00
makl ]
200 +
250
200
=
=]
L= ]
150
rac-3c
100
a0
o T T T T 1 I 1 T T
1} 1 2 3 4 k) G T ) ]
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL &, 3ig=zZ54,4 Ref=360,100
Feak FetTime Type Width Area Height Lrea
# [min] [min] [mal*s] [wdTr] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1 5.003 BV 0.1166 1227.07581 161.56740 45,3142
2 L.232 VE 0.1350 1451.29846 161.26436 54,1858
Totals : 267837427 322.8317%6
1260 12/30/2021 9:42:15 PM 3Y3TEM Page 1 of 2
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HPLC chromatogram of compound 3¢

Data File E:\DATAYCG...ibingjihuabCEXG-Z-4F-Ph-new 2021-06-20 15-19-3353%CEXG-2-4F-Fh-newl.D

Sample Name: CGXG-Z-4F-Ph-new-E

Acg. Operator SYSTEN Seqg. Line :
Acg. Instrument : 1260 Location :
Injection Date 6/20/2021 3:56:05 PM Inj

Inj Wolume :
: E:ZDATAY CGXG-Z2-Xibingjihua), CGXG- Z-4F-Ph-new 2021-06-20 15-19-33\CGHG-2-IE-

Acg. Method
99-1-LAD-0, SML-Z0MIN-2UL. M
6/20/2021 4:14:57 PM by SY3TEN
[modified after loadineg)

Last changed

Arialysiz Method :

2.000 pl

E:\DATAY CEXG-2-¥ibing]ihual CGXG- 2-4F-Ph-new 2021-06-20 15-19-33\CEXG-2-IE-

99-1-DAD-0, SML-Z0MIN-2UL.M (3equence Method)

Last changed 12/30/2021 9:44:02 PH by 3Y3TEN
[modified after loading)

Additional Info : Peak(s] manually integrated

DADT A, Sig=254,4 Ref=360,100 (E’DATACG. hua'C G XG-Z-4F-Ph-new 2021-06-20 15-19-33\C G X G-2-4F-Ph-new1.00)
makl
1000 -
F00
600 -
&
5
W
400
200
o T T T T T T T T
1} 1 2 3 4 k) T ) ]
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL &, 3ig=zZ54,4 Ref=360,100
Feak FetTime Type Width Area Height Lrea
# [min] [min] [mal*s] [wdTr] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1 5.072 BE 0.1382 4705.96045 517.21656 100.0000
Totals : 4705.96045 517.21656
1260 12/30/2021 9:44:058 PM 3Y3TEM Page 1 of 2

5-30




0000 —

Fo0'c

o1
oot

H/a 8

m\mﬁ.N

TLOT

90T

Ll

4.5

5.0

5.5

6.5

7.0

7.5

8.0

8.5

1 (ppm)

H NMR (400 MHz, CDCL) of 3d

6rES ~
£9'6s 7

89°9L
00°LL
TELL *
LL'SL

P86I1
ro'0zL
E1'STL
oL
yT8TL
14871
L9'8T1

LTOEL
T5°0€1 V

ILTEL ¢
£0°EET
Ireel
eeel
LTPEL

89°9€1
orLel

91091 —

08°LLL —

|

-

W

f1 (ppm)

13C NMR (101 MHz, CDCls) of 3d

S-31



HPLC chromatogram of compound (rac)-3d

Data File E:%\DATAY CEEGLCEHG-2-76 2020-09-15 15-34-214CGEHG-2-761.D
Sample Name: CGHG-Z2-Te-R4C

ALcg. Operator : S¥STEM %eqg. Line : 2
Acg., Instrument @ 1260 Location : 57
Injection Date @ 971572020 3:47:11 MM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method ¢ E:\DATAY CEAG,CGXG-2-T76 Z020-09-15 15-34-Z21%3C-Z-ADH-95-2Z-DAaD-1ML-30MIN-21TL.
H
Lazt changed P 9/15/2020 3:34:21 PM by SYASTEM

Analysis Method : E:\DATAY, CGHGYCGEHG-2Z-76 Z020-09-15 15-34-21%3C-2-ADH-98-2-DAD-1ML-30MIN-20L.
M (3equence Method)

Lazt changed P B/21/2021 12:54:05 PM by SYITEM
jmodified after loading)

Additional Info : Peak(s) mamually integrated

DADT A, Sig=220,4 Ref360,100 (EADAT AC GHGVCGH G-2-76 2020-09-15 15-3421\CGHG-2-76 1.00
mALl b
L (@C}L
ey
200 E
150
Cl
100 4
rac-3d
50+
D_
T T T T T T T
o 2 4 [ g 10 12 14
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigral 1: DAD] A, S5ig=220,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %
il |====l-==--==- | === | === |-—==—-—= |
1 5.251 M 0.1513 2060.54370 227.04514 51.711z2
2 5.709 VB 0.1495 1924.16699 154.32568 48,2388
Totals : 3954.71069 4Z21.37082
1260 6/21/2021 1Z2: 54:08 FM SYSTEM Page 1 of 2
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HPLC chromatogram of compound 3d

Data File E:\DATAY CEEGLCGEHG-2-76 2020-09-15 15-34-214CGEHG-2-762.D
Sample Name: CGHG-2-T6-R

ALcg. Operator : S¥STEM %eqg. Line : 3
Acg., Instrument @ 1260 Location : 55
Injection Date @ 971572020 4:15:44 M Inj : 1
Inj Wolume : Z.000 pl
Acg, Method ¢ E:\DATAY CEAG,CGXG-2-T76 Z020-09-15 15-34-Z21%3C-Z-ADH-95-2Z-DAaD-1ML-30MIN-21TL.
H
Lazt changed P 9/15/2020 3:34:21 PM by SYASTEM

Analysis Method : E:\DATAY, CGHGYCGEHG-2Z-76 Z020-09-15 15-34-21%3C-2-ADH-98-2-DAD-1ML-30MIN-20L.
M (3equence Method)

Lazt changed PB/21/2021 6:20:50 MM by SYITEM
jmodified after loading)

Additional Info : Peak(s) mamually integrated

DAL &, 5ig= 220, 4 Ret=380, 100 ("D AT AC BRBVCGH 5 -2-76 Z000-09-15 1534 2 TWCGRE-Z-T62 00
makl o
600 | 9 (55\{}@
é_.
YS
500 -
400 -
300
200
100 &
g 7
-
i
0 =
T T T T T T T
0 z 4 5 8 10 12 14

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Sigral 1: DAD] A, S5ig=220,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %

il |====l-==--==- | === | === |-—==—-—= |
1 §.2z2z M 0.1450 5310.57744 557.91437 99,1715
2 5.945 MM 0.1917 44, 36651 3.85719 0.8285

Totals : 5355.243925  601.77156

1260 642172021 6:20:55 PM SYSTEM Page 1 of 2
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HPLC chromatogram of compound (rac)-3e

Data File E:3DATANCG.

. bingjihuatRID-4-1-101-102-P-1 2021-06-15 13-01-42%CENG-3-4CF3-Fh3.D

Sample Name: CGXG-Z-4CF3-Ph-RAC

Acg. Operator

Aog. Instrument :

Injection Date
Acg. Method
Last changed
Aralysiz Method

Last changed

Additional Info :

SYSTEN Seqg. Line : 4
1260 Location : 71
6/15/2021 2:06:34 PM Inj : 1

Inj Wolume : 2.000 pl

: E:\DATAY CGXG-Z-Xibinglihua\RID-4-1-101-102-P-1 2021-06-15 13-01-423CGEXG-2-

IE-99-1-DAD-0, SML-Z0MIN-ZUL. M
6/15/2021 2:27:45 PM by SY3TEN
[modified after loadineg)

¢ EDZDATAN CEXG-2-XibingiihuaRID-4-1-101-102-P-1 Z021-06-15 13-01-42%CEG-2-

IE-99-1-DAD-0, SML-Z0MIN-2UL.M (Sequence Method)
12/30/2021 9:52:41 PH by 3Y3TEN

[modified after loading)

Peak(s) manually integrated

makl

25

200 H

174

180

124

100

T4 o

50+

5 o

OAOT A, Sig=254,4 Ref=360,100 (E\DAT #CG. ua'RJ0-4-1-101-102-F-1 2021-06-14 13-01-4MCGXG-3-4CF3 -Phia . O)

& FsC CFs

i)

M rac-3e
8

ra
.
=1
=
=
=

miry

Sorted By
Multiplier
Dilution

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL &,

Feak FetTime Type
# [min]

$ig=254, 4 Ref=360,100

Width Area Height Lrea
[min] [wdT*s] [waT] %

1 7.760 MF
2 g.124 FH

Totals :

0.2395 1327.63416 9z2.40102 49,5472
0.2310 1335.77539 96.36755 50.1528

266340955 188.76858

1260 1273042021 9:52:44 PM SVATEN Page 1 of 2

5-36



HPLC chromatogram of compound 3e

Data File E:\DATANCG...bingjihuatRJD-4-1-101-102-P-1 Z2021-06-15 13-01-42%CEIG-3-4CF3-Fhd.D

Sample Name: CGCG-Z-4CF3-FPh-RRR

Acg. Operator SYSTEN Seqg. Line :
Acg. Instrument : 1260 Location :
Injection Date 6/15/2021 2:29:27 P Inj

Inj Wolume :
: E:Z\DATA\ CGXG-Z2-Xibingjihua\RID-4-1-101-102-P-1 2021-06-15 13-01-42CGHG-2-

Acg. Method
IE-99-1-LADL-0, SML-Z0MIN-2UL.M
6/15/2021 2:32:09 PM by SY3TEN
[modified after loadineg)

Last changed

Aralysiz Method

2.000 pl

¢ EDZDATAN CEXG-2-XibingiihuaRID-4-1-101-102-P-1 Z021-06-15 13-01-42%CEG-2-

IE-99-1-DAD-0. SML-Z20MIN-2UL.M (3edquence Method)

Last changed 12/30/2021 9:51:45 PH by 3Y3TEN
[modified after loading)

Additional Info : Peak(s] manually integrated

OADT A, Sig=254 4 Ref=360, 100 (E-DAT AL G ua'RJO-4-1-101-102-P-1 Z021-06-15 13-01-42\CGX G-3-4C F3-Phd O
makl ]
450
400 -
250
200
250 ] g
200 -
150
100
50 o
o T T T : T T T T
1} 2 4 [} 2 10 12 14 mir|
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigmal l: DAD]1 A, Sig=254,4 Ref=360,100
Feak FetTime Type Width Area Height Lrea
# [min] [min] [wdT*s] [waT] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1 7.760 VB R 0.2Z169 3271.630856 223.33951 l00.0000
Totals : 3271.63086 223.33981
1260 12/30/2021 9:51:48 PM 3Y3TEM Page 1 of 2
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HPLC chromatogram of compound (rac)-3f

Data File E:\DATAY CENG-Z2-¥ibingjihuab CGXG-2-3F-Ph 2021-06-15 Z21-35-334CEHG-2-3F-FPha.D
Sample Name: CGHG-Z-3F-Ph-R4C

ALcg. Operator : S¥STEM %eqg. Line : 3
Acg., Instrument @ 1260 Location : 71
Injection Date : 6/15/2021 10:30:23 PM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method i E:ZDATAY CEAG-Z2-Xibing)ihuat CGXG-2-3F-Ph 2021-06-15 21-35-33%\CGXG-Z-IE-95-1-
DaT-0. SML-20MIN-2U0L. M
Lazt changed T 6/15/2021 10:28:25 PM by 3YSTEM

Analysis Method : E:\DATAY CGHG-Z-¥ibingjihua‘CGXG-2-3F-Ph Z021-05-15 21-35-33%CGXG-2-IE-99-1-
DAD-0. SML-20MIN-2UL. M (Sequence Method)

Lazt changed P B/lEA2021 11:29:05 AM by 3YITEM
jmodified after loading)

Additional Info : Peak(s) mamually integrated

OADT A, Sig=254.4 Ref=360 100 (EADAT AW G, Kibingjihua'WCG ¥ G-2-3F-Ph 2021-06-15 21-35-33\CGHG-2-3F-Ph2.0)

N i
175 5*'&

150

124

100

5

50+

P

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Sigrnal 1: DAD] A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %

il |====l-==--==- | === | === |-—==—-—= |
1 9.533 T 0.2152 2485.69Z63 150.11781 49,8352
2 10.452 VB 0.2364 2499.55181 151.64336 50.1115

Totals : 4985, 54443  351.76117

1260 6/16/2021 11: 29:09 AM SYSTEM Page 1 of 2
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HPLC chromatogram of compound 3f

Data File E:\DATAY CENG-Z2-¥ibingjihuab CGXG-2-3F-Ph 2021-06-15 Z21-35-334CGEXG-2-3F-Fhl.D
Sample Name: CGHG-Z2-3F-Fh-RRRE

ALcg. Operator : S¥STEM %eqg. Line : 2
Acg., Instrument @ 1260 Location : 72
Injection Date : 6/15/2021 10:03:05 PM Inj : 1

Inj Wolume : Z.000 pl

Acg. Method + EA\DATAY CERG-Z-Xibingjihuat CEXG-Z-3F-Ph Z0Z1-06-15 Z1-35-33\CGXG-Z-IE-95-1-

DAD-0. SHL-20MIN-ZUL. M

Lazt changed T 6/15/2021 10:28:25 PM by 3YSTEM

jmodified after loading)

Analysis Method : E:\DATA)\ CGRG-Z-XibinglihuaCEXG-Z-3F-Ph Z20Z21-06-15 Z1-35-33%\CGXG-Z-IE-95-1-

DAD-0. SHL-20MIN-2UL. M (Sequence Method)

Last changed 671672021 11:30:15 AM by 3YITEM

[modified after loading)

Additional Info : Peak(sz) manually integrated

DADT A, Sig=254.4 Ref=360,100 (E-DATACG. . Xibingjihua\CG ¥ G-Z-3F-Ph Z021-06-14 21-35-33WCGXG-2-3F-Ph1.07)
mAL S o
i
500 ‘(ﬁ
600
400 3f
200
D 1
T T T T T T T T T
i 2 4 i g 10 12 14 16 18 miny
ALrea Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Iilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]l &, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [win] [min] [malT*s] [mATT] g
il |====l-==--==- | === | === |-—==—-—= |
1 9,492 MF 0.2216 1.20997e4 910.00244 100.0000
Totals : 1.2099%7e4d 910.00244
1260 6/16/2021 11:30:15 AM SYSTEM Page 1 of 2
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HPLC chromatogram of compound (rac)-3g

Data File E:\DATAY CGXG-Z-XibingjihuatCGxXG-2-53C1-FPh 2021-06-21 09-45-50%CGXG-2-3C1-Fha.D

Sample Name: CGXG-2-3C1-Ph-Rac

ALcg. Operator : S¥STEM %eqg. Line :
Acg., Instrument @ 1260 Location :
Injection Date : 6/21/2021 10:34:14 aM Inj
Inj Wolume :
Acg, Method ¢ E:ZDATAY CERG-2-Xibing)ihuat CGXG-Z-3C1-Fh
~Dab-0, SHL-30MIN-20L.M
Lazt changed PGB/21/2021 10:34: 23 AM by SYSTEM

jmodified after loading)
Analysis Method : E:\DATAY CGRG-Z-Xibingjihua'CGxG-2Z-3C1-Ph
-DAD-0, SML-30MIN-2UL.M (Sequence Method)
Last changed P B/E1/2021 1:13:556 PM by 3YSTEM
[modified after loading)
Additional Info : Peak(sz) manually integrated

2.000 ul
Z0Z1-06-21 09-45-50%C6XG-2-IE-29-1

2021-08-21 09-45-50CERG-2-TE-59-1

DADT A, Sig=254.4 Ref=360,100 (E-\DAT AW G. . bingjihuahCG X G-2-3 O-Ph 2021-06-21 09-45-50VCGXG-2-3C1-PhZ 0%
mAkLl - ]
T
=
0 -
B0
rac-39g
40 -
20
i
T T T T T T T T T
2 4 i g 10 12 14 16 18 miny
ALrea Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Iilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]l &, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [win] [min] [malT*s] [mATT] g
il |====l-==--==- | === | === |-—==—-—= |
1 9,280 BB 0.1956 1270.35697 96.49085 48.5812
Z 10.141 EE 0.2584 1323.24561 78.19842 51.0188
Totals : 2593. 64258  174.65927
1260 6/21/2021 1:14:00 FM SYSTEM Page 1 of 2
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HPLC chromatogram of compound 3g

Data File E:
Sample Name:

YWDATAY CEXG-2-Xibingjihnal CEXG-2-3C1-Ph 2021-06-21 09-45-50%CGEXG-2-3C1-Fhl.D
CGXG-2-3C1-Ph-RER

ALcg. Operator SYITEM %eqg. Line : 2
Acg., Instrument @ 1260 Location : 72
Injection Date 6/21/2021 10:08:26 AM Inj 1

Acg. Metheod
Last changed
Analysis Method
Last changed

Additional Info :

Inj Wolume :

2.000 ul

+ EA\DATAY CERG-Z-Xibingjihuat CEXG-Z-3C1-Fh Z0Z1-06-2Z1 09-45-50MWCGEKG-Z-IE-559-1

~Dab-0, SHL-30MIN-20L.M
6/21/2021 10:32:37 AM by 3YSTEM
jmodified after loading)

+ E\DATAY CERG-Z-Xibinglihuat CEXG-Z2-3C1-Fh Z0Z21-06-2Z1 09-45-50NCGRG-Z-IE-559-1

=DaD-0. SML-30MIN-2UL.M (Secquence Method)
6/21/2021 1:14:29 FPM by SYSTEM
[modified after loading)

Peak(s) manually integrated

DADT A, Sig=254.4 Ref=360,100 (E-\DAT AW G. . bingjihuahCG X G-2-3 O-Ph 2021-06-21 09-45-50VCGXG-Z-3C1-Fh1 .00
mAkl =
ol

350 T

300

250

200 +

3g

150

100

0

D L
T T T T T T T T T
i 2 4 i g 10 12 14 16 18 miny
ALrea Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]l &, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [win] [min] [malT*s] [mATT] g

il |====l-==--==- | === | === |-—==—-—= |

1 9.266 BB 0.2043 49243.42578 356.69754 100.0000
Totals : 49435, 42578 366.69754

1260 6/21/2021 1:14:34 FM STYSTEN Page 1 of 2
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HPLC chromatogram of compound (rac)-3h

Data File E:3\DATAY CENG-Z2-¥ibingjihuab CGXG-2-3Br-Fh 2021-06-21 12-30-41%CEXG-2-3Er-Fha.D
Sample Name: CGHG-Z2-3Br-Ph-RA4C

ALcg. Operator : S¥STEM %eqg. Line : 3
Acg., Instrument @ 1260 Location : 71
Injection Date @ 672172021 1:25:32 MM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method i E:ZDATAY CEAG-Z-Xibing)ihuat CGXG-2-3Er-Ph 2021-06-21 12-30-41%CGXG-2-TE-259-1
~Dab-0, SHL-30MIN-20L.M
Lazt changed P B/21/2021 1:253: 44 PM by SYASTEM

Analysis Method : E:\DATAY, CGHG-Z-¥ibingjihua‘CGXG-2-3Br-FPh 2Z0Z21-06-2Z1 12-30-41%\CGRG-Z-IE-59-1
~Dah-0. SHL-30MIN-ZUL.HM (Sequence Method)

Lazt changed PB/21/2021 2:01:02 PM by SYITEM
jmodified after loading)

Additional Info : Peak(s) mamually integrated

DADT A, Sig=254.4 Ref360,100 (EADAT A G, bingjihuaCG X G-2-3 Br-Ph 2021-06-21 12-20-410\CGH G-2-3Br-Ph2.00
mall b= Lo
it
R
100 "@}
Bt
g &
=) e
&0 vy
G0 <
rac-3h
40 <
20
1]
T T T T T T T T
o 2 4 fi g 10 12 14 16
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigrnal 1: DAD] A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %
il |====l-==--==- | === | === |-—==—-—= |
1 9.365 M 0.2201 1454.92334 112.43555 51.6019
2 10.586 MM 0.3037 1392.73071 76.43284 48,3951
Totals : Z2877.65405 15858.856839
1260 6/21/2021 2:01:05 FM SYSTEM Page 1 of 2
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HPLC chromatogram of compound 3h

Data File E:%\DATAY CEIG-Z2-¥ibingjihuabCGXG-2-3Br-Fh 2021-06-21 12-30-41%CEXG-2-3Er-Fhl.D
Sample Name: CGHG-Z2-3Br-Ph-REL

ALcg. Operator : S¥STEM %eqg. Line : 2
Acg., Instrument @ 1260 Location : 72
Injection Date : 6/21/2021 12:53:17 PM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method i E:ZDATAY CEAG-Z-Xibing)ihuat CGXG-2-3Er-Ph 2021-06-21 12-30-41%CGXG-2-TE-259-1
~Dab-0, SHL-30MIN-20L.M
Lazt changed P B/21/2021 1:253: 44 PM by SYASTEM

jmodified after loading)

Analysis Method : E:\DATAY CGRG-Z2-XibinglihuaCGxG-Z-3Br-Ph 2021-06-21 12-30-41\CGxXG-2-TE-59-1
-DAD-0, SML-30MIN-2UL.M (Sequence Method)

Last changed P B/E1/2021 1:59:44 PM by 3YSTEM
[modified after loading)

Additional Info : Peak(sz) manually integrated

DADT A, Sig=254.4 Ref=360,100 (E-\DAT AW G. . bingjihuahCG X G-2-3 Br-Ph 2021-06-21 12-30-41\CGXG-2-3Br-Ph 1.0

mAkl =

400

300 o

200 3h

100

D L
T T T T T T T T
i 2 4 fi 8 10 12 14 16
ALrea Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Iilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]l &, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [win] [min] [malT*s] [mATT] g

il |====l-==--==- | === | === |-—==—-—= |

1 9,385 BB 0.1945 5929.512Z50 455.75357 100.0000
Totals : 5929.81=250 455.75357

1260 6/21/2021 1:59:47 FM SYSTEN Page 1 of 2
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HPLC chromatogram of compound (rac)-3i

Data File E:\DATAY CEEG,CEHG-3-152-RAC 2021-07-15 10-43-004CGKG-3-152-RAC4.D
Sample Name: CGHG-3-15Z-RaC

Acg. Operator : 3Y5TEM Seq. Line : 5
Acg., Instrument : 1260 Location : 51
Injection Date : 771872021 11:51:05 AM Ing : L
Inj Wolume : Z.000 pl
Acg. Method : E:\DATAY, CHRGYCEAG-3-152-RAC Z021-07-15 10-43-00\CGXG-2-IE-98-2-254DAD- 1ML~
2UL-30MIHN. M
Last changed v 7/18/2021 12:03:36 FM by 3Y3TEM

[modified after loading)

Analysis Method : E:\DATA' CGHGYCGEXG-3-152-RAC 2021-07-18 10-43-00,CGXG-2-IE-98-2-254DAD-1ML-
ZUL-30MIN. M (Sequence Method)

Last changed v 771872021 12:04:29 PM by 3YSTEM
jmodified after loading)

DAaD1 A, Sig=254,4 Ref=360,100 (EDAT AC GHGAWGHG-3-152-RAC 2021.07-18 10-43-000CG K G-3-152-RAC4.00
mAkl E
175
z
=+
150
125
100 - CI
T4
50
25
D —_IJI_
T T T T T T T T T
1] 1 ) 3 4 ] 5] T g ] miny
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Iilution : 1.0000
Lo not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] &, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [malr] %
il |====l-==--==- | === | === |-—==—-—= |
1 4.274 BY 0.0945 11581.51873 154.2405:2 49,4654
2 4,621 VE 0.1160 1207.21973 154.72073 E&0.5316
Totals : 2389.03845 338.9616%
1260 771872021 12:04:34 PM 3Y3TEN Page 1 of 2
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HPLC chromatogram of compound 3i

Data File E:
Sample Name:

YWDATAY CEXGYCEXG-3- 152-RAC 2021-07-158 10-43-000\CGRG-3-152-RAC3.D
CGXG-3-152-F

Acg. Operator
Acg., Instrument :
Injection Date
Acg. Method
Last changed
Analysis Method :

Last changed

Additional Info :

STSTEM Seq. Line : 4
1280 Location : 52
T/18/2021 11:31:39 AM Inj : 1

Inj Wolume : Z.000 pl

¢ E:\DATAY CGRGNCGHG-3-152-FAC Z021-07-18 10-43-00\CGXG-Z-IE-98-2-254DAD-1HL-

2UL-30MIN.M

T/18/2021 11:4%9:32 AM by 3Y3TEM

[modified after loading)

E:\DATA, CGHGY CEEG-3-152-RAC 2021-07-18 10-43-00\CGHG-2-IE-958-2-254DAD-1ML-
ZUL-30MIN. M (Sequence Method)

T/18/2021 11:52:12 AM by 3YSTEM

jmodified after loading)

Peak(3) manually integrated

DADT A, Sig=2544 Ref=360, 100 (EMDATAC GHEWGKG-3-152-RAC 2021-07-18 10-43-000 G KG-3-152-RAC3.00
mAkl b )
R
700 1 K
600 -
00
Cl
<400 —
300
200 -
100 -] Pl
s
+
2.4
1] L i
T T T T T T T T T
i 1 b 3 4 bl 1] T 2 q miny
Area Percent Report
Jorted By Sigqnal
Multiplier 1.0000
Iilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] &, 3ig=254,4 Ref=360,100
FPeak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [malr] %
=== |====l=====—- | === | === |-====-== |
1 4,264 MF 0.1085 4665.75293  716.83716 99,5026
2 4,604 FH 0.1499 23.32147 2.59238 0.4974
Totals : 4689.07440 719.42952

1260 771872021 11:52:16 A SYITEM

S-50
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HPLC chromatogram of compound (rac)-3j

Data File E:%\DATAY CEEGLCGEHG-2-78 2020-09-17 13-47-35,CGEXG-2-7581.D
Sample Name: CGHG-2-T5-RAC

ALcg. Operator : S¥STEM %eqg. Line : 2
Acg., Instrument @ 1260 Location : 57
Injection Date @ 971772020 Z:00:z24 PM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method ¢ E:\DATAY CEAGYCGXG-2-T78 Z020-09-17 13-47-35%3C-Z-4DH-95-2Z-DAD-1ML-30MIN-21TL.
H
Lazt changed P 9/17/2020 1:47:35 MM by SYASTEM

Analysis Method : E:\DATAY, CGHGYCGEHG-2Z-78 2Z020-09-17 13-47-35)3C-2-ADH-98-2-DAD-1ML-30MIN-2UL.
M (3equence Method)

Lazt changed P BAl2/2021 946125 AM by SYITEM
jmodified after loading)

Additional Info : Peak(s) mamually integrated

DADT A, Sig=220,4 Ref360,100 (EADAT AC GHGVCGH G-2-78 2020-08-17 13-47-3MCGHG-2-721.00
mall = rbq,
3 éﬁ
500 - ?‘6} o
o
8"
400
300
200 rac-3j
100
0 L
T T T T T T T
o 2 4 [ g 10 12 14
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigral 1: DAD] A, S5ig=220,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %
il |====l-==--==- | === | === |-—==—-—= |
1 4,925 MF 0.1554 5074.31757 544.10046 50,3115
2 7.255 MF 0.2051 5011.492Z68 407.31024 49,6385
Totals : 1.00558ed 951.41071
1260 6/12/2021 9:46:33 AM STSTEN Page 1 of 2
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HPLC chromatogram of compound 3j

Data File E:\DATAY CEEGLCGEHG-2-78 2020-09-17 13-47-35,CGEXG-2-782.D
Sample Name: CGHG-2-T8-R

ALcg. Operator : S¥STEM %eqg. Line : 3
Acg., Instrument @ 1260 Location : 55
Injection Date @ 971772020 2:31:54 MM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method ¢ E:\DATAY CEAGYCGXG-2-T78 Z020-09-17 13-47-35%3C-Z-4DH-95-2Z-DAD-1ML-30MIN-21TL.
H
Lazt changed P 9/17/2020 1:47:35 MM by SYASTEM

Analysis Method : E:\DATAY, CGHGYCGEHG-2Z-78 2Z020-09-17 13-47-35)3C-2-ADH-98-2-DAD-1ML-30MIN-2UL.
M (3equence Method)

Lazt changed P BAl2/2021 9:53:05 AM by SYITEM
jmodified after loading)

Additional Info : Peak(s) mamually integrated

DADT A, Sig=220,4 Ref360,100 (EADAT AC GHGVCGH G-2-78 2020-08-17 13-47-3MCGHG-2-722.00
mALl &
] b ¥
o8
é_.

200 is

700

600 -

500

400

200

200 -

100

o L
T T T T T T T
o 2 4 [ g 10 12 14
Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Sigral 1: DAD] A, S5ig=220,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %

il |====l-==--==- | === | === |-—==—-—= |
1 4,712 MF 0.1473 7896.94922 §53.49457 99,9217
2 6.849 MM 0.1451 6.18925 6.96556e-1 0.07a3

Totals : 7903.13847  §94.19112

1260 6/12/2021 9:53:06 AM SYSTEM Page 1 of 2
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HPLC chromatogram of compound (rac)-3k

Data File E:%\DATAY 53C,CEXG-2-54%CENG-2-54 2020-05-26 20-14-27\CENG-2-541.D
Sample Name: CGHG-2-54

ALcg. Operator

Acg., Instrument :

Injection Date

Acg. Metheod

Last changed

Analysis Method :

Last changed

Additional Info :

SYITEM %eqg. Line : 2
1280 Location 43
G/26/2020 8:26:59 MM Ing : 1

Inj Wolume : Z.000 pl

v E:A\DATAY 3CNCGXG-Z2-54NCGXG-2-54 Z020-08-26 Z0-14-27%3C-E-ADH-98-2-DAD-1HL-

JOMIN-Z2UL. M

§/26/2020 8:14:27 PM by SYVSTEM

E: 4y DATAY SCYCENG-2-54CEXG-2-54 2020-08-26 20-14-2745C0-2-ADH-95-2-DAD -1ML-
JOMIN-ZUL.M (Zequence Method)

612720210 9:24:33 AM by SYITEM

jmodified after loading)

Peak (3) manually integrated

DADT A, Sig=220.4 Ref=360,100 (EMDAT ASCACG K G-2-540C GH G -2-54 2020-08-26 20- 1427\ CGHG-2-541.00
mALl a
120 %
>
W3
o
100 3 o
%&'
0
B0
MeO OMe
rac-3k
40 4
20
[ T
T T T T T T T T
o 4 [ g 10 12 14 16 18 miny
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL &, Sig=220,4 Ref=380,100

Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %
il |====l-==--==- | === | === |-—==—-—= |
1 9.420 BE 0.2443 2029.50867 125.71338 50.7543
2 13.653 MH 0.3740 1969.18555 87.74489 49,2457
Totals : 3998.69421  213.45827

1260 671272021 9:24:39 AM 3TVITEM

S-55
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HPLC chromatogram of compound 3k

Data File E:%\DATAY 53C,CEXG-2-574CENG-2-57 2020-05-28 05-30-34\CENG-2-571.D
Sample Name: CGHG-2-57-R

ALcg. Operator : S¥STEM %eqg. Line : 2
Acg., Instrument @ 1260 Location : 43
Injection Date @ S/258/2020 8:43:40 AM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method ¢ ErA\DATAY SCNCGXG-2-57\CEXG-2-57 Z020-05-28 08-30-34%3C-2-ADH-95-Z-DAD-1ML-
JOMIN-Z2UL. M
Lazt changed  G/28/2020 8:30:34 AM by SYSTEM

Analysis Method : E:\DATAY 3CYCGXG-2-57%CGXG-2-57 Z2020-08-28 08-30-34)3C-2-ADH-98-2-DAD-1ML-
JOMIN-ZUL.M (Zequence Method)

Lazt changed P BAl2/2021 926157 AM by SYITEM
jmodified after loading)

Additional Info : Peak(s) mamually integrated

DADT A, Sig=220.4 Ref=360,100 (EMDAT ASCACG HG-2-67 W GHG-2-57 2020-08-28 02- 30-3hCGHG-2-571.00
mALl =
200
175
150
126
MeO OMe
3k
100 4
75
50
5
D_ -~
T T T T T T T T T
o 2 4 [ g 10 12 14 16 18
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigral 1: DAD] A, S5ig=220,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %
il |====l-==--==- | === | === |-—==—-—= |
1 9.657 BE 0.2471 3637.54521 225.66730 100.0000
Totals : 3637.84521 ZZ5.66730
1260 6/12/2021 9:27:03 AM STYSTEM Page 1 of 2
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HPLC chromatogram of compound (rac)-31

Data File E:\DATANCG. .. ingjitmal CELG-2-3Me -Ph-RAC 2021-06-21 08-30-08%4CGEHG-2-3Me-Ph-RACZ.D
Sample Name: CGHG-2-3Me-Ph-RAC

ALcg. Operator
Acg., Instrument :
Injection Date
Acg. Metheod
Last changed
Analysis Method

Last changed

Additional Info :

SYITEM %eqg. Line :
1280 Location
6/21/72021 9:24:06 AM Ing

Inj Wolume : 2.
¢ E:ZDATAY CEAG-Z-Xibingjihuat CGXG- Z-3Me-Ph-RAC

99-1-Dal -0, SML-30MIN-2UL. 0
6/21/2021 9:42:15 AM by SYVSTEM
jmodified after loading)

+ E\DATAY CERG-Z-Xibing)ihuat CEXG- Z2-3Me-Ph-RAC

99-1-DAD -0, SML-30MIN-2UL.M (Sequence Method)
6/21/2021 1:33:14 FPM by SYSTEM

[modified after loading)

Peak(s) manually integrated

000 ul
Z021-06-21 0§-30-084CGXG-2-IE-

2021-08-2Z1 0&8-30-08%CGXG-2-IE-

DADT A, Sig=254.4 Ref=360,100 (E"DATAWCG..a\CGXG-2-3Me-Ph-RAC 2021-06-21 05-30-0%V2 G X G-2-Me-Ph-RACZ .0
mAd ] g ,{5
160 qséy
140 g
=
120
100 -
an ] rac-3l
G0
40_
20+
0 . _/-\-__;"'\—__
T T T T T T T T T
2 4 i g 10 12 14 16 18 miny
ALrea Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]l &, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [win] [min] [malT*s] [mATT] g
il |====l-==--==- | === | === |-—==—-—= |
1 83.794 MF 0.2151 2288.72%00 177.36864 50,8323
Z 10.478 BB 0.2599 2209.35156 1:27.04240 49,1177
Totals : 4495.08057  304.41103
1260 6/21/2021 1:33:16 FM STYSTEM Page 1 of 2
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HPLC chromatogram of compound 31

Data File E:\DATANCG. .. ingjitmal CELG-2-3Me -Ph-RAC 2021-06-21 08-30-08%CGEHG-2-3Me-Ph-RACL.D
Sample Name: CGHG-2-3Me-Ph-REL

ALcg. Operator : S¥STEM %eqg. Line : 2
Acg., Instrument @ 1260 Location : 72
Injection Date @ 672172021 9:02:47 AM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method i E:ZDATAY CEAG-Z-Xibinglihuat CGXG-Z-3Me-Ph-RAC 20Z1-06-21 05-30-084CGXG-2-IE-
99-1-Dal -0, SML-30MIN-2UL. 0
Lazt changed P B/21/2021 9:18:31 AM by SYASTEM

jmodified after loading)

Analysis Method : E:\DATAY CGRG-Z2-Xibinglihua'CGxG-Z2-3Me-Ph-RAC 2021-06-21 05-30-083\CGXG-2-IE-
99-1-DAD -0, SML-30MIN-2UL.M (Sequence Method)

Last changed P B/E1/2021 1:50:37 PM by 3YSTEM
[modified after loading)

Additional Info : Peak(sz) manually integrated

DADT A, Sig=254.4 Ref=260,100 (EMDATAC G, a0 G G-2-3he- Ph-RAL 2021-06-21 02-20-089C 5 X G-2-3Me- Ph-RACT.O0

mAkl @_ {ﬁqﬁ?
400 ?565’

350 H
200 -

250 o

200 4 31

150

100

50+

Sorted By H Sigmal
Multiplier H 1.0000
Iilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Sigrnal 1: DAD] &, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [wmin] [win] [wal*s] [wal] %
il |====l-==--==- | === | === |-—==—-—= |
1 g.742 MF 0.2105 5478.564063 433.76361 100.0000

Totals : 5475.64063  433.76361

1260 6/21/2021 1:32:26 PM SYSTEM Page 1 of 2
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HPLC chromatogram of compound (rac)-3m

Data File E:\DATANCG...GITHUAY CEHG-2-30ME-PH-FAC 2021-06-20 11-16-344CGCG-Z-30ME-PH-RACI.D
Sample Name: CGHG-Z-30Me-Th-RaC

ALcg. Operator : S¥STEM %eqg. Line : 4
Acg., Instrument @ 1260 Location : 73
Injection Date : 6/20/2021 12:25:52 PM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method i E:ZDATAY CEAG-Z-Xibing)ihuat CGXG-Z2-30Me-Ph-RAC Z0Z21-06-20 11-16-34\CGXG-2-IE
-90-10-DAD-1ML-30MIN-2UL. 0
Lazt changed T B/20/2021 12:42:34 PM by 3YSTEM

jmodified after loading)

Analysis Method : E:\DATAY CGAG-Z2-Xibinglihua'CGxG-Z2-30Me-Ph-R&C 2021-06-20 11-16-34\CGXG-2-IE
-90-10-DAD-1ML-30MIN-2UL. M (Sequence Method)

Last changed P B/E1/2021 1:537:19 PM by 3YSTEM
[modified after loading)

Additional Info : Peak(sz) manually integrated

“DADT, Sig=254,4 Raf=25500, EXT of CGLG-2-20ME FH-RACZD

mAkl T
200 J
175

150

2102

125 MeO

100

T4 o

A0 o

254

Zorted Ev H Signal
Multiplier H 1.0000
Iilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL, Sig=254,4 Ref=355,90, EXT
Sigmal has been wodified after loading from rawdata f£ile!
FPeak RetTime Type Width Area Height Area
# [min] [min] [mal#s] [marr] %
I L R e [==mmmmmm - [--—---—- |
1 L.640 EE 0.1190 1618.64404 203.13576 50,8733
2 g.102 BE 0.1878 1563.07043 12Z6.51268 49,1267

Totals : 3181.71448 329.94544

1260 6/21/2021 1:37:22 PM SYSTEM Page 1 of 2
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HPLC chromatogram of compound 3m

Data File E:%DATA\CG.

o GITHUAY CEIG-2-30ME- PH-FAC Z021-06-20 11-16-34\CGCG-2-30ME-FPH-RACZ.D

Sample Name: CGHG-Z2-30Me-Th-R

ALcg. Operator
Acg., Instrument :
Injection Date
Acg. Metheod
Last changed
Analysis Method

Last changed

Additional Info :

SYITEM %eqg. Line : 3
1280 Location 72
6/20/2021 11:59:55 AM Ing : 1

Inj Wolume : Z.000 pl

¢ EA\DATAY CERG-Z-Xibingjihuat CEXG- Z2-30Me-Ph-FAC 20Z21-06-20 11-16-34\CGXG-2-IE

-90-10-DAD-1ML-30MIN-2UL. 0
6/20/2021 12:19:15 PM by 3YSTEM
jmodified after loading)

+ EZDATAY CERG-Z-Xibinglihuat CEXG-Z2-30Me-Ph-FAC Z20Z21-06-20 11-16-34\CGXG-2-IE

-90-10-DAD-1ML-30MIN-2UL. M (Sequence Method)
6/21/2021 1:38:06 FPM by SYSTEM

[modified after loading)

Peak(s) manually integrated

0A0T, Sig=264.4 Ref=24500, EXT of CGCG-2-20ME PH-RACED
mAll ] pics
y
500 -
400
MeO
300 +
3m
200 -
100
1]
T T T T T T T T T
1] 3 4 ] g 10 12 14 16 18 miny
Area Percent Report
Zorted Ev Signal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigrnal 1: DAD], Sig=254,4 Ref=355,90, EXT
Sigmal has been wodified after loading from rawdata f£ile!
FPeak RetTime Type Width Area Height Area
# [min] [min] [wal+*s] [walT] %

=== |====]======= | === | === |-======= |

1 5.613 BB 0.1186 4/41.52246 554.79779 100.0000
Totals 4641, 52246 584.79779

1260 6/21/2021 1:35:08 FM SYSTEM Page 1 of 2
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HPLC chromatogram of compound (rac)-3n

Data File E:\DATANCG. .. ingjitmal CEXG-2-2-Naph-NEW 2021-06-27 Z20-23-274CEHG-2-2-Naph-NEW4. D
Sample Name: CGHG-Z2-Z-Naph-RaC

ALcg. Operator
Acg., Instrument :
Injection Date

Acg. Metheod

Last changed
Analysis Method :

Last changed

Additional Info :

SYITEM %eqg. Line :
1280 Location
6/27/2021 10:08:15 PM Ing

Inj Wolume : 5.

-99-1-DaD-0, SHL-30MIN-5UL. M
672772021 10:07:11 FPM by SYSTEM

000 ul

+ EA\DATAY CERG-Z-Xibingjihuat CEXG- Z-E-Naph-NEW 2021-06-27 Z0-Z23-27\CGXG-Z-ADH

E:\DATAY CERG-2-Hibingjihma CELG-2-2-Naph-NEW 2021-06-27 20-23-274CEXG-Z-ADH

-99-1-DAD-0, SHL-30MIN-50L. M (Jequence Method)
T/11/20210 1:11:52 PM by SYSTEM

jmodified after loading)

Peak (3) manually integrated

DADT A, Sig=250 .4 Ref=260,100 (EMNDATAC G, 3V2 G G-2-2-Haph-MEW 20 21-06-27 20-23- 272 GHG-2-2-Haph-NEW'4. O
mALl b
120
E
100 - g
=
0
G0
a0 -
20
1] L J — |
T T T T T T T
o 2 4 [ g 10 12 14 miny
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigral 1: DAD] A, S5ig=250,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %
il |====l-==--==- | === | === |-—==—-—= |
1 7.475% BE 0.2293 193Z.50430 127.19111 50.0497
2 10.008 BB 0.31558 1929.05519 93.09113 49,5503
Totals : 3861.96945 220.25224
1260 7/11/2021 1:11:56 FM SYSTEM Page 1 of 2
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HPLC chromatogram of compound 3n

Data File E:%DATA\CG.

ingjilhuat CEXG-Z2-2-Naph-NEW 2021-06-27 20-23-27\CEXG-2-2-Naph-NEW3.D

Sample Name: CGHG-Z2-Z-Naph-RRE

ALcg. Operator
Acg., Instrument :
Injection Date
Acg. Metheod
Last changed
Analysis Method

Last changed

Additional Info :

SYITEM %eqg. Line : 4
1280 Location 72
62772021 9145125 MM Ing : 1

Inj Wolume : 5.000 pl

+ EA\DATAY CERG-Z-Xibingjihuat CEXG- Z-E-Naph-NEW 2021-06-27 Z0-Z23-27\CGXG-Z-ADH

-99-1-DAD-0, SHL-30MIN-50L. 1
6/27/2021 10:07:11 PM by 3YSTEM
jmodified after loading)

t E\DATAY CGRG-Z-Xibinglihuat CEXG- Z-2-Naph-NEW 2021-06-27 Z0-23-27\CGXG-2-ADH

-99-1-DaAD-0. SML-30MIN-5UL.M (Sequence Method)
T/L1/2021 1:12:23 PM by SYSTEM

[modified after loading)

Peak(s) manually integrated

DADT A, Sig=250,4 Ref=360,100 (E°DAT AW G..a\CGXG-2-2-Naph-NEW Z021-06-27 20-23-27\CGXG-2-2-Naph-NEWS.O)

mAL =

250

200

150

100

50

i
T T T T T T T
i 2z 4 i g 10 12 14 miny
ALrea Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] &, Sig=250,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [win] [min] [malT*s] [mATT] g

il |====l-==--==- | === | === |-—==—-—= |

1 10.01Z BE 0.308z 5299.162Z60 259.54733 100.0000
Totals : 5299.16260 259.54733

1260 7/11/2021 1:12:26 FM SYSTEM Page 1 of 2

S-65



0000 —

30

Bpoz
wh0'T
760°€
20T

Fsov

3.0

3.5

5.0

55

6.0

1 (ppm)

1H NMR (400 MHz, CDCL) of 30

pLIS
E«—mv

8E°0S1 w

PS0ST

08091 —

€§°LLL —

30

150

200 190 180 170 160

210

1 (ppm)

13C NMR (101 MHz, CDCl3) of 30

S-66



HPLC chromatogram of compound (rac)-30

Data File E:\DATANCG. .. -¥ibingjilmat CEEG-2-3-Biding 2021-06-20 13-06-44,CGCG-2-3-Biding2.D
Sample Name: CGHG-Z2-3-Biding-RAC

ALcg. Operator : S¥STEM %eqg. Line : 3
Acg., Instrument @ 1260 Location : 73
Injection Date @ 6/20/2021 2:10:08 MM Inj : 1
Inj Wolume : 5.000 pl
Acg, Method i E:ZDATAY CEAG-Z-Xibing)ihuat CGXG-2-3-Eiding Z021-06-20 13-06-44,CEXG-2-TE-70
-30-DAD- 1ML-30MIN-5UL. M
Lazt changed T B/20/2021 2:09:04 PM by SYSTEM

Analysis Method : E:\DATAY CGHG-Z-¥ibingjihua‘CGXG-2-3-Biding 2021-06-20 13-06-444CGXG-2-IE-70
-30-DAD- 1ML-30MIN-5UL.M (Sequence Method)

Lazt changed PB/21/2021 2:08:55 MM by SYITEM
jmodified after loading)

Additional Info : Peak(s) mamually integrated

DADT A, Sig=250,4 Ref360,100 (EADATACG. jihua'C G HG-2-3-Riding 2021-06-20 13-06-44CG CG-2-3-Biding2.00
mal ] =
160
5
=1
140 - ~
120
100
20+
60
40 <
0
0 . , i
T T T T T
o 5 10 15 i 25 miny
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigral 1: DAD] A, S5ig=250,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %
il |====l-==--==- | === | === |-—==—-—= |
1 14.775% BE 0.4131 5018.15Z53% 179.00541 50.0451
2 17.987 BB 0.5445 5008.50391 137.55743 49,9519
Totals : 1.00Z67ed 316.56589
1260 6/21/2021 2:08:59 FM SYSTEM Page 1 of 2

S-67



HPLC chromatogram of compound 30

Data File E:\DATANCG. .. -Xibingjilmat CEEG-2-3-Biding 2021-06-20 13-06-44,CGCG-2-3-Biding3.D
Sample Name: CGHG-2-3-Biding-R

ALcg. Operator : S¥STEM %eqg. Line : 4
Acg., Instrument @ 1260 Location : 71
Injection Date @ 6/20/2021 Z:41:44 M Inj : 1
Inj Wolume : 5.000 pl
Acg, Method i E:ZDATAY CEAG-Z-Xibing)ihuat CGXG-2-3-Eiding Z021-06-20 13-06-44,CEXG-2-TE-70
-30-DAD- 1ML-30MIN-5UL. M
Lazt changed T B/20/2021 3:11:47 PM by SYASTEM

jmodified after loading)

Analysis Method : E:\DATAY CGRG-Z2-XibinglihuaCGxG-2-3-Biding 2021-06-20 13-06-44,CEXG-2-IE-70
-30-DAD- IML-30MIN-5UL.M (Sequence Method)

Last changed P B/E1/2021 2:09:35 PM by 3YSTEM
[modified after loading)

Additional Info : Peak(sz) manually integrated

DADT A, Sig=250,4 Ref=360, 100 (E:\DAT AW G. jihua'C G XG-2-3-Biding Z021-06-20 13-06-4ACG CG-Z-3-Biding3.00)

mAkl = ﬁ}

350 : :S,\&

300

250

200 o

150 -

30
100 4
50
D_
T T T T T
i 5 10 15 20 25
ALrea Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Iilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] &, Sig=250,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [win] [min] [malT*s] [mATT] g

il |====l-==--==- | === | === |-—==—-—= |

1 14.763 MF 0.4599 9752.44629 353.40515 100.0000
Totals : 9752.44629  5353.40515

1260 6/21/2021 2:09:40 FM STYSTEM Page 1 of 2
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HPLC chromatogram of compound (rac)-3p

Data File E:\DATAYCGHGYCGEXG-2-95-RAC 2020-10-23 10-43-34CGXG-2-95-RAC3.D

Sample Name:

CGXG-2-95-RAC

Acg. Operator
Aog. Instrument :
Injection Date

SYSTEN Seqg. Line : 4
1260 Location : 74
1072372020 11:25:32 Al Inj 1

Inj Wolume : 2.000 pl

Acg. Method

Last changed
Aralysiz Method

Last changed

Additional Info :

: E:\DATAY CGXGYCGXG-2-95-RAC Z020-10-23 10-43-34\CEXG-2-ADH-99-1-DAD-0. SML-

JOMIN-2UL.HM
10/23/2020 10:43:34 AN by 3VSTEM

¢ E:WDATAN CGXGNCGXG-Z-595-RAC 2020-10-23 10-43-34\CGXG-2-ADH-99-1-DAD-0, SML-

JOMIN-2UL.M (Sequence Method)
1273042021 9:56:47 PM by 3TVSTEM
(modified after loading)

Peak (5] manually integrated

DAL A, Sig=260 4 Ref=260,100 (EMDATACGE GV GHG-2-00- RAC 2020-10-2F 10-42-20CG K G-2-05-RACE .00
mAl ]
440
400
3460
300
ey
4
3 @
250 2
o
Z
200 ] =
1460
100
a0
o T T T T T T T T T
1] 25 & T8 0 125 15 17.5 20 225 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 3ig=250,4 Ref=360,100
Peak FetTime Type Width Area Height Area
# [min] [min] [mal*s] [wiTr] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1l 12.434 FH 0.4182 S625.06299 Z24.1523% 54,9699
2 13.859 VB 0.3876 4607.930158 175.26364 45,0301
Totals : 1.02330e4 402. 416035
1260 12/30/2021 9: 56:54 PM 3Y3TEM Page 1 of 2
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HPLC chromatogram of compound 3p

Data File E:\DATAYCGELGN\CGHG-2-95 2020-10-24 12-03-554CEHG-2-5951.D
Sample Name: CGXG-Z-95-R

Acg. Operator SYSTEN Seqg. Line : 2
Acg. Instrument : 1260 Location : 33
Injection Date 10/24/2020 12:15:52 PM Inj 1

Inj Wolume : 2.000 pl

Acg. Method

Last changed
Aralysiz Method

Last changed

Additional Info :

: E:\DATAY CGXGLVCGXG-2-95 2020-10-24 12-03-55\CGEXG-2-ADH-99-1-DAD-0. SML-30MIN-

ZUL. M
1072472020 12:03:55 PM by 3VSTEM

¢ E:WDATAN CGHGNCGXG-2-55 2020-10-24 12-03-55%CGEXG-2-ADH-99-1-DAD-0. SHL-30MIN-

Z2U0L.M (Sequence Method)
12/30/2021 10:00:36 PM by SVSTEM
(modified after loading)

Peak (5] manually integrated

DAL A, Sig=260,4 Ref=260,100 (EMDATACGEGAVC GG -2-00 Z020-10-2412-0 3-8 CG X G-2-051.00
mAl ]
600 -
S00 -
o
A5
400 g &
300
200 +
100 - é@
e
S
o T T T T T - T T T T
1] 25 & T8 0 125 15 17.5 20 225 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 3ig=250,4 Ref=360,100
Peak FetTime Type Width Area Height Area
# [min] [min] [mal*s] [wiTr] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1 12.436 NF 0.4109 5647,55273  350.77515 99,6126
2 13.657 FM 0.4504 33.63358 1.21767 0.35874
Totals : 86581.158631 351.99251
1260 12/30/2021 10:00:39 PM 3Y3TEM Page 1 of 2
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HPLC chromatogram of compound (rac)-8q

Data File E:%\DATAYCGEHG,CGEXG-2-151-RAC-1 20Z21-04-11 18-10-204CGXG-2-151-RAC-110.D
Sample Name: CGXG-Z-151-RaC

Acg. Operator
Aog. Instrument :
Injection Date
Acg. Method
Last changed
Aralysiz Method

Last changed

Additional Info :

SYSTEN Seg. Line : 11
1260 Location : 74
471172021 §:34:45 PM Inj : 1

Inj Wolume : 2.000 pl

1ML-20MIN-3UL. M
471172021 §:42:56 PM by SY3TEN
[modified after loadineg)

1ML-Z0MIN-3UL.M (Sequence Method)
12/30/2021 10:02:36 PM by 3Y3TEN
[modified after loading)

Peak(s) manually integrated

: E:\DATAY CGXGYVCGXG-2-151-RAC-1 2021-04-11 18-10-20NCERG-2-0DH-99-1-226NMDAD -

¢ E:ZDATAY CEXGNCEXG-2-151-FaC-1 =2021-04-11 18-10-20%CEHG-2-0DH-99-1-226NMDAD -

OADT A, Sig=225,4 Ref=360, 100 (E-DAT A\ GR G GHG-2-151-RAC-1 2021-04-11 18-10-Z0WC GRG-2- 15 1-RAC-110.0)
makl ]
v ] MeO,C, NHCOPh
oo - rac-8q
150
=+
E
" w
100
50—
] T T e T T T
1} 2 4 i g 10 12 mir}
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Figmal l: DAD] A, Sig=2Z6,4 Ref=360,100
Feak FetTime Type Width Area Height Lrea
# [min] [min] [wdT*s] [waT] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1 5.504 BV 0.1350 967.4960% 110.62539 48,7660
2 6.198 VB 0.1448 1016.46075 107.05552 51,2340
Totals : 1983.95685 Z17.68091
1260 12/30/2021 10:02:43 PM 53Y3TEM Page 1 of 2
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HPLC chromatogram of compound 8q

Data File E:%\DATAYCGEHG,CGEXG-2-151-RAC-1 2021-04-11 18-10-20%4CGXG-2-151-RAC-15.D
Sample Name: CGXKG-Z-151-R

Acg. Operator 1 SYSTEM Seqg. Line : 9
Acg. Instrument : 1260 Location : 72
Injection Date @ 471172021 5:00:01 PM Inj : 1
Inj Wolume : 3.000 pl
Acg. Method : E:\DATA\ CGXG\CGXG-2-151-Rarc-1 2021-04-11 18-10-Z20%CExG-2-0DH-99-1-226NMDAT -
1ML-Z0MIN-3UL.H
Last changed : 471172021 &:11:13 PM by 3YSTEHN

[modified after loadineg)

Analysizs Method : E:\DATAY CGKG,CGEXG-Z-151-RAC-1 Z0Z21-04-11 18-10-20%CGHG-Z-0DH-99-1-226NMDAD -
1ML-Z0MIN-3UL.M (Sequence Method)

Last changed 1273072021 10:06:17 PM by 3V3ITEM
[modified after loading)

Additional Info : Peak(s] manually integrated
DADT A, Sig=226,4 Ref=360,100 (EMDAT AACGEGAWCGHG-2-151-RAC-1 2021-04-11 18-10-2IMC GXG-2-161-RAC-15.00

makl

800 MeO,C NHCOPh

To0

o0 -

a00

5903

400

300

200 +

100

T
12 miny

=
=)
-]
o
o]
=

Sorted By H Sigmal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs

Figmal l: DAD] A, Sig=2Z6,4 Ref=360,100
Feak FetTime Type Width Area Height Lrea

# [min] [min] [wdT*s] [waT] %
il et |-=-=l-===-== | -—-==———— |===—— | === |

1 5.803 BB 0.1429 4234.0961% 453.60251 100.0000

Totals : 4234.09619  453.60251

1a60 1243042021 10:06:20 FM 3YVSTEM Page 1 of 2
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HPLC chromatogram of compound (rac)-6

Data File D:\LCAWDATAVZO0Z112Z3\ 202112234 2021-12-23 05-49-26%415.D
Sample Name: CGRG-4-15ZRAC

bog. Operator @ F4h Seq. Line : 16
Sample Operator : &
Acg. Instrument @ 1200 Location : 51
Injection Date : lE/E25/2Z0Z1 2:46:35 PH Inj : 1
Inj Volume : Z.000 pl
Acg. Method : DeAVLCVDATRNECOZ11E23Y 2021182348 2021-12-23 06-49-26% CoXG-ADH-90-10-226NM-1ML-
A0MIN-2UL.M
Last changed i L2/23/2021 3:14:07 PN by T

(modified after loadirneg)

Analwsis Method : D:\LCVDATENZ0211223% 2021122348 2021-12-23 08-49-26%CEXG-ADH-20-10-226NH-1HML-

JOMIN-Z2UL.M (Sequence Method)
Last chatged r 1242372021 5:07:29 PM by Fh

[modified after loadineg)
Additional Info : Peak(s) manually integrated

WO A, Waveength=2 26 nm (OALCWDAT A202 112232021 12234 2021-12-23 08 -49-26%415.00
Akl =2
120
o
b
100 - - MeO,C NHCOPh
a0
G0
40 -
20
S Y | W N , .
T T T T T T T T T
1] 2 Ll G g 10 12 14 16 13 min
Area Percent Report
Sorted By : Fignal
Maultiplier H 1.0000
Dilution : 1.000a

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: VD1 A, Wavelength=:22Z6 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mal#z] [malr] %
- |====] == | === | === - |-=———- [
1 7.555 BB 0.2725 2419.72827 133.60234 50,3470
2 9.436 BB 0.3685 2386.37061 99.01464 49,6530

1200 1272372021 5:07:34 PM F&5 Page 1 of 2
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HPLC chromatogram of compound 6

Data File D:WVLCWDATANZ0211223Y 2021122348 2021-12-23 05-49-28\4l6.D

Sample Name: CGXG-4-152ZR
Aoo. Operator r FER Seq. Line 17
Sample Operator : S5
Aog. Instrument : 1200 Location : L2
Injection Date 1272372021 3:15:19 PH Inj 1
Inj Wolume : 2.000 pl

Acg., Method P DeNLCADATANZ0ZL1Z223Y 202112258 2021-12-23
I0MIN-2UL.M

12/23/2021 3:15:35 PM by Féh

(modified after loading)
D:WLC\DATAYZ0Z11223, 202112234A 2021-12-23
JOMIN-ZUL.M (Sequence Method)

12/23/2021 5:08:20 PM by F&%

[modified after loading)

Peak(s) manually integrated

Last changed

Analysis Method :

Last changed

Additional Info :

08-49-26% CeXG-ADH-20-10-226 M- 11L-

05-49-26% CEXG-ADH-90-10-ZZ6 M- 11L-

O A Wiavdength=2 26 nm (OALCADAT AR0Z 11223002 1 1223 A 2021-12- 23 08 -48-264206. 00
mAll =
175 o ?
MeO,C NHCOPh
1560+
125
100
75 -
50 -
5 -
N I o SN ,
T T T T T T T T T
i 2 4 i 2 10 12 14 16 18 mir|
Area Percent Report
Sorted By Sigmal
Mulriplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: YWDl A, Wavelength=zZZ6 mnm
Peak RetTime Type Width Lrea Height Area
# [min] [min] [wii*s] [mAalT] %
el K [l e | ——==—————- |====————- |======—= |
1 5.001 BB 0.2788 3478.61865 189.01076 100.0000
Totals : 3478.61865 189.01076
1200 12/23/2021 5:08:23 PM &5 Page 1 of 2

S-78



000°0- —

1€y~
rLey ="
wrs
srI's
Lrs
197°¢
s9T'S
pLTS
L8T'S
16T°s
PoE's \
0gE’s
09’9
+99°9
7899
8899
90L9
0EL9
089
9789
rr8’o
0589
8989
7689

890°L
080°L
001°L
801°L

6L~
PEEL
sseL—f
186°L
86EL
2orL
61rL
perL
ase
sisL
oesL
vesL

HOOC, NHCOPh

oot

Bov

f1 (ppm)

TH NMR (400 MHz, CDCLs) of 7

89'6F —

$6's§ —

68°0L —

89'9L
00°LL W

w€eLL

HOOC, NHCOPh

f1 (ppm)

13C NMR (101 MHz, CDCl3) of 7

S-79



0000 —

MeO,C NHCOPh

Hoe

Reor
Tro'E
00°T

Feor
190°s
0T

W\Mc.m

WL [T

7.5

8.0

1 (ppm)

1H NMR (400 MHz, CDCL) of 8a

€Ter
90°€s —
0£°95 ~_

6TIL—
89°9L L

00'LL—F
i/

9811
w611 #
£0TITL ~2
i
19971 ~_
LL8TI ~
L6621
oLogr

Vi
LYIEL
0S'IEL

99°I€T
15°s€1
18°SEL
80°9€1
€L'8ET
TU6EL

PSL9T —

SITLl —

MeO,C NHCOPh

8a

[

150

200 190 180 170 160

210

1 (ppm)

3C NMR (101 MHz, CDCI;) of 8a

5-80



HPLC chromatogram of compound (rac)-8a

Data File E:%\DATAY CEEGYCGEHG-2-113-RAC 2020-11-20 10-45-074CGHG-2-113-RAC1.D
Sample Name: CGHG-2-113-RaC

ALcg. Operator

Acg., Instrument :

Injection Date

Acg. Metheod

Last changed

Analysis Method :

Last changed

Additional Info :

SYITEM %eqg. Line : 2
1280 Location 41
11/20/2020 11:00:27 AM Ing : 1

Inj Wolume : Z.000 pl

v E:A\DATAY CERGNCGHG-2-113-FAC EZ0Z0-11-20 10-483-07\CGXG-Z-ADH-90-10-DAD-1HL-

SOML-20UL .1

11/20/2020 10:45:07 AM by 5YSTEM

E:4yDATAY CGHGY CEG-2-113-RAC 2020-11-20 10-48-074CGHG-2-ADH-50-10-DAD -1ML-
FO0ML-Z2UL.M (Sequence Method)

61272021 10:25:45 AM by 3YITEM

jmodified after loading)

Peak (3) manually integrated

“0ADT, Sig=226,4 Raf=35530, EXT of CGHG-2-112-RACT.O
mALl x
o
400 ¥ MeO,C, NHCOPh
350
300 -
F
250
200 rac-8a
150
100
0
[ T
T T T T T T T
o 2 4 [ g 10 12 14 miny
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigrnal 1: DAD], Sig=2:i6,4 Ref=355,90, EXT
%ignal has been modified after loading from rawdata file!
Peak RetTime Type Width Area Height Area
#  [min] [min] [mal*s] [mwall] 5
il |====l-==--==- | === | === |-—==—-—= |
1 5.284 BB 0.1741 4726.63916 417.40366 49.3044
2 5.496 BB 0.2857 4860.00879 260.43353 E50.6956
Totals : 9586, 64795  &77.83719
1260 6/12/2021 10:25:45 AM SYSTEM Page 1 of 2
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HPLC chromatogram of compound 8a

Data File E:%\DATAY CEEGLCGEHG-2-113 2020-11-20 11-33-374CGEHG-2-113.T
Sample Name: CGHG-2-113-R

ALcg. Operator : S¥STEM %eqg. Line : 1
Acg., Instrument @ 1260 Location : 41
Injection Date @ 1172072020 11:35:02 AM Inj : 1
Inj Wolume : Z.000 pl
Acg, Method i E:AZDATAY CEAGYCEXG-2-113 2020-11-20 11-33-37%CGXG-Z2-ADH-90-10-DAD-Z226NHM-11L-
15ML-20L . 1
Lazt changed v 1172042020 11:33:37 AM by 5YSTEM

Analysis Method : E:\DATAY, CGHGYCGEHG-2-113 2020-11-20 11-33-37%CGHG-Z-ADH-90-10-DAD-2Z6NM-1ML-
15ML-2UL.M (Jequence Method)

Lazt changed PBAl2/2021 10:27:31 AM by SYITEM
jmodified after loading)

Additional Info : Peak(s) mamually integrated

DADT A, Sig=226,4 Ref=360 100 (EADAT AW CHGVWCGHG-2-113 2020-11-20 11- 23-3TCG K G-2-112.00
makl -°

800 MeO,C NHCOPh

400

300+

200 +

100

6286

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Sigrnal 1: DAD] A, S5ig=226,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [wAlT*s] [wAlT] %

il |====l-==--==- | === | === |-—==—-—= |
1 5.256 BE 0.1438 z1.758z297 1.57201 0.z1l32
2 8.4585 BB 0.28559 1.019560e4d 5458.37531 99.7863

Totals : 1.02175e4 550.24731

1260 641272021 10: 27:54 AM SYSTEM Page 1 of 2
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HPLC chromatogram of compound (rac)-8p

Data File E:\DATAYCGHGYCGEHG-3-153-FAC Z021-07-18 20-21-55%CGRG-3-153-RACS.D

Sample Name: CGXG-3-153-RaC

Acg. Operator SYSTEN Seqg. Line :
Acg. Instrument : 1260 Location :
Injection Date T/18/2021 9125133 PM Inj

Inj Wolume :
: E:Z\DATAY CGXG\CGXG-3-153-FAC 2021-07-18 Z0-21-55\CGXG-2-IE-98-2-254DAD-1ML-

Acg. Method
ZUL-S0MIN.M

7718720281 9:45:20 PM by SYSTEN
[modified after loadineg)

Last changed

Aralysiz Method
ZO0L-30MIN.M (Sequence Method)
12/30/2021 10:23:058 PM by 3Y3TEN
[modified after loading)

Peak(s) manually integrated

Last changed

Additional Info :

2.000 pl

¢ E:ZDATAY CEXGYCEXG-3-153-FAC 2021-07-16 Z0-21-55\CGXG-Z-IE-98-2-254DAD-1ML-

*0A01, Sig=226,4 Ref=354 80, BXT of CGXG-3-163-RACE.D
makl ]
00
MeO,C NHCOPh
To0 < X
600 -
Cl
A00 E
s Cl Cl
r
400 - rac-8p
200 +
200
100
o T T T + T T T T
1} 2 4 [} 2 10 12 14 mir|
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL1, 3ig=2Z6,4 Ref=355,90, EXT
Sigmal has been modified after loading frow rawdata file!
FPeak FetTime Type Width Area Height Area
# [min] [min] [malT+=] [maTr] %
e et |-===]======= | -======—-- | === | == === |
1 6.777 BV 0.1539 4547,0043%9 446.05301 48,7357
2 7.167 VE 0.1745 4752.91162 405.70493 51.2643
1260 12/30/2021 10:23:11 PM 5Y3TEM Page 1 of 2
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HPLC chromatogram of compound 8p

Data File E:\DATAYCGEEG,CGEXG-3-153-RAC 2021-07-18 20-21-55%CGEHG-3-153-RACZ.D
Sample Name: CGXG-3-153-R

Acg. Operator 1 SYSTEM Seqg. Line : 3
Acg. Instrument : 1260 Location : 51
Injection Date @ 771872021 5:06:05 PM Inj : 1
Inj Wolume : 2.000 pl
Acg. Method : E:\DATAY CGXG\CGXG-3-153-RarC 2021-07-18 20-21-55\CGXG-2-IE-95-2-Z54DAD-1ML-
Z0L-30MIN. M
Last changed : T/18/2021 9:24:07 PM by 3YSTEHN

[modified after loadineg)

Analysis Method @ E:\DATAYCGHGYCGEXG-3-153-RAC 2021-07-18 20-21-554CGXG-2-IE-95-2-254DAD-1ML-
ZO0L-30MIN.M (Sequence Method)

Last changed 1273072021 10:25:46 PM by 3V3ITEM
[modified after loading)

Additional Info : Peak(s] manually integrated

*0A01, Sig=226,4 Ref=354 80, BXT of CGXG-3-163-RACZ.0
makl
1800 -
MeO,C NHCOPh
1600 -
1400 -
Cl
1200 a~
o~ C}r&
1000 &@@
a00 -
600 -
400 -
A‘
i
200 o i
5
o T T —* T T T T
1} 2 4 [} 2 10 12 14 mir|
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL1, 3ig=2Z6,4 Ref=355,90, EXT
Sigmal has been modified after loading frow rawdata file!
FPeak FetTime Type Width Area Height Area
# [min] [min] [malT+=] [maTr] %
e et |-===]======= | -======—-- | === | == === |
1 6.732 MF 0.1704 9339.71484 913.6593458 99,6530
2 7.217 FM 0.1z02 32.52470 4.51154 0.3470
1260 12/30/2021 10:25:49 PM 53YV3TEM Page 1 of 2
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HPLC chromatogram of compound (rac)-9

Data File E:%\DATAYCGELG,\CGXG-2-130 2020-12-27 15-00-08% CEIG-2-1302.D
Sample Name: CGXG-Z-130-RaC

Acg. Operator

Aog. Instrument :

Injection Date
Acg. Method

Last changed
Aralysiz Method

Last changed

Additional Info :

SYSTEN Seqg. Line : 3
1260 Location : 11
1272772020 7:22:45 PH Inj : 1

Inj Wolume : 2.000 pl

: E:\DATAY CGXGYCGXG-2-130 2020-12-27 158-00-08% CGXG-2-TE-90-10-DAD-1ML- 40MTN-

ZUL. M
1272772020 6:00:08 PH by 3Y¥3ITEHN

¢ E:WDATAN CGXGNCGKG-2-130 2020-12-27 15-00-08% CGRG-2-IE-90-10-DAD-1ML- 40MIN-

Z2U0L.M (Sequence Method)
1273172021 12:30:53 PM by SVSTEM
(modified after loading)

Peak (5] manually integrated

DADT C, Sig=210 & Ref=360 100 (EADAT AWCG X GVCG X G-Z-1 30 Z020-12-27 18-00-08WCGXG-2-1302.00
mAl ]
HOH,C NHCOPh
250 | X
z00
150
rac-9
100 - B og
o™ L]
3
&0
o e
T T 1 T T T 1
5 10 15 0 5 30 35 min
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigrnal 1: DAD]1 C, S5ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height LArea
# [min] [min] [wdT*s] [waT] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1 27.971 BV 0.6280 3665.38330 §3.52290 51.5449
2 29.783 VB 0.6694 3431,90039 70. 56400 48,3551
Totals : 7097.25389  154.08690
**% End of Report %%
1260 1273172021 12:31:13 PM 5Y3TEM Page 1 of 1
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HPLC chromatogram of compound 9

Data File E:\DATAYCGELG\CGXG-2-130 2020-12-27 15-00-08% CEEG-2-130.D
Sample Name: CGXG-Z-130-R

Acg. Operator

Aog. Instrument :

Injection Date
Acg. Method

Last changed
Aralysiz Method

Last changed

Additional Info :

SYSTEN Seqg. Line : 1
1260 Location : 12
12/27/2020 6:01:00 PM Inj : 1

Inj Wolume : 2.000 pl

: E:\DATAY CGXGYCGXG-2-130 2020-12-27 158-00-08% CGXG-2-TE-90-10-DAD-1ML- 40MTN-

ZUL. M
1272772020 6:00:08 PH by 3Y¥3ITEHN

¢ E:WDATAN CGXGNCGKG-2-130 2020-12-27 15-00-08% CGRG-2-IE-90-10-DAD-1ML- 40MIN-

Z2U0L.M (Sequence Method)
1273172021 12:38:54 PM by SVSTEM
(modified after loading)

Peak (5] manually integrated

DALY C, Sig=210 4 Ref=360100 (EADAT ACG X GAVCGHG-2-1 20 2020-12-27 12-00-08C GXG-2-120.07
mAl ]
HOH,C, NHCOPh
250 - X
200 -
150
e
o
9 o
o
100
50
o I“"'—l T T T T T
] 0 15 20 25 35 miny
Sorted By Sigmal
Multiplier 1.0000
Iilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL C, 3ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height LArea
# [min] [min] [mal*s] [wdTr] %
il et |-=-=l-===-== | -—-==———— |===—— | === |
1 27.511 MM 0.3533 15.69747 7.40557e-1 0.2900
2 29.297 BE 0.6907 5397.67090 113.12232 99,7100
Totals : 5413.36537  113.86291
**% End of Report %%
1260 12/31/2021 12:38:59 PM 53YV3TEM Page 1 of 1
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