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1. General information

Reactions were monitored by thin layer chromatography using UV light or KMnOs to visualize
the course of reaction. Purification of reaction products was carried out by flash chromatography on
silica gel. Chemical yields refer to pure isolated substances. The [a]p was recorded using Autopol VI
High Accuracy Polarimeter. The infrared (IR) spectra were obtained using a Shimadzu Irtracer-100
infrared spectrometer. Chiral HPLC analysis was performed on a Shimadzu LC-20AD instrument
using Daicel Chiracel columns at 25 °C and a mixture of HPLC-grade hexane and isopropanol as
eluent. 'H, 3C, '"F NMR spectra were obtained using a Bruker DPX-400 MHz spectrometer.
Chemical shifts were reported in ppm from CDCIs with the solvent resonance or TMS as the internal
standard. The following abbreviations were used to designate chemical shift multiplicities: s = singlet,
d = doublet, t = triplet, q = quartet, m = multiplet.

Anhydrous CH2Cl2 was prepared by distillation over P20s and then from CaH:. Anhydrous
toluene, n-hexane, Et2O, THF and MTBE were prepared by distillation over sodium-benzophenone
ketyl prior to use. The 3-diazothiooxindole 1' and alkenes 22 were prepared according to the
corresponding literature reports. Chiral Rh2(R-BTPCP)4 and Rh2(R-DOSP)s were purched from Strem.
Chiral Rh2(S-PTPA)4, Rh2(S-PTTL)4, Rha(S-TFPTTL)4 and Rh2(S-TCPTTL)4 were purched from TCI.

List of abbreviation:

Entry Chemical name Abbreviation
1 Petroleum ether PE
2 Tetrahydrofuran THF
3 Ethyl acetate EtOAc
4 Dichloromethane CH2Cl2
5 Methyl fert-butyl ether MTBE

I X.-Y. Cui, Y.-L. Zhao, Y.-M. Chen, S.-Z. Dong, F. Zhou, H.-H. Wu and J. Zhou, Au-Catalyzed Formal Allylation of
Diazo(thio)oxindoles: Application to Tandem Asymmetric Synthesis of Quaternary Stereocenters, Org. Lett., 2021, 23, 4864.

2 (a) C. Schlinquer, W.-S. Huang, L. Chen, T. Poisson, X. Pannecoucke, A. B. Charette and P. Jubault, Rhodium Catalysed
Enantioselective Synthesis of Mono-(Halo)-Methyl-Cyclopropanes, Org. Biomol. Chem., 2019, 17, 472; (b) S.-B. Kim, C.-H. Lee and
C.-H. Jun, Styrylsilane Coupling Reagents for Immobilization of Organic Functional Groups on Silica and Glass Surfaces, Chem.
Commun., 2018, 54, 9961.



2. General procedure for enantioselective cyclopropanation and experimental data.

' ]
N O-TRh
‘E:E/g: Rhy(S-TCPTTL),4 (0.5 mol%) @
0 4
Et,0, 0 °C

(0.3 mmol) (10.0 equivs) 3ord E Cl
Rhy(S-TCPTTL)4

To a 10 mL Schlenk tube were charged with Rh2(S-TCPTTL)4 (3.0 mg, 0.0015 mmol, 0.5
mol %), Et20 (6.0 mL) was added followed by the alkenes 2 (3.0 mol, 10.0 equivs), after the reaction
was cooled to 0 °C and stirred for 0.5 hour, 3-diazothiooxindole 1 (0.3 mmol) was added directly. The
resulting mixture was stirred at 0 °C till full conversion of 1 by TLC analysis. Then, the reaction
mixture was rapidly passed through a short pad of silica gel, and washed with Et2O. The resulting
organic solution was concentrated in vacuo to give the crude product. To determine the
diastereoselectivity, the residue was first dissolved in CDCl3 or acetone-ds, and took some samples for
"H NMR analysis of crude reaction mixture. Then the sample for analysis and rest crude product were
recombined for column chromatography purification to afford products 3 or 4, using PE/EtOAc (60/1,

v/v) as the eluent.

@ Product 3a was obtained in 92% yield, with a dr ratio of 10:1 indicated by 'H NMR

analysis of crude reaction mixture; The major isomer was isolated as a white solid

\©\i (m.p. 119-121 °C); HPLC analysis (Chiralcel OD-H, ‘PrOH/hexane = 1/99, 1.0

mL/min, 230 nm; t: (minor) = 9.34 min, t- (major) = 7.07 min) gave the isomeric composition of the

major isomer: 97% ee; [0]p* = 13.3 (¢ = 0.18, Acetone); 'H NMR (400 MHz, CDCl3): § 7.29-7.21 (m,

4H), 7.15-7.11 (m, 2H), 6.95-6.92 (m, 1H), 5.71-5.70 (m, 1H), 3.42 (t, J = 8.8 Hz, 1H), 2.38 (dd, J =

9.3, 4.6 Hz, 1H), 2.03 (dd, J = 8.4, 4.6 Hz, 1H), 1.96 (s, 3H); *C NMR (100 MHz, CDCls): § 203.78,

134.98, 134.95, 134.22, 131.32, 130.46, 128.47, 127.82, 127.79, 122.83, 122.45, 43.17, 42.09, 26.79,

21.15; IR (ATR): 3024, 1684, 1572, 1497, 1196, 986, 806 cm™; HRMS (ESI): Exact mass calcd for
C17H14NaOS [M+Na]*: 289.0658, Found: 289.0653.



Product 3b was obtained in 92% yield, with a dr ratio of 7:1 indicated by 'H NMR
@ analysis of crude reaction mixture; The major isomer was isolated as a white solid
~H (m.p. 137-139 °C); HPLC analysis (Chiralcel OJ-H, 'PrOH/hexane = 1/99, 1.0
\©\S 0 mL/min, 230 nm; t: (minor) = 12.04 min, t: (major) = 10.24 min) gave the isomeric
composition of the major isomer: 96% ee; [0]p®> = 13.3 (¢ = 0.24, Acetone); '"H NMR (400 MHz,
CDCl): 6 7.25-7.23 (m, 1H), 7.11-7.09 (m, 2H), 7.04-7.02 (m, 2H), 6.97-6.94 (m, 1H), 5.79-5.78 (m,
1H), 3.41 (t, J = 8.8 Hz, 1H), 2.39 (dd, J= 9.3, 4.6 Hz, 1H), 2.33 (s, 3H), 2.05-2.02 (m, 1H), 2.01 (s,
3H); *C NMR (100 MHz, CDClz): § 203.78, 137.49, 135.08, 134.92, 131.31, 131.08, 130.27, 129.12,
127.75, 122.84, 122.40, 43.32, 42.14, 26.86, 21.23, 21.20; IR (ATR): 3024, 2920, 1684, 1516, 1190,
988, 770 cm’!; HRMS (ESI): Exact mass caled for CisHisNaOS [M+Na]": 303.0814, Found:
303.0805.

Product 3¢ was obtained in 88% yield, with a dr ratio of 6:1 indicated by 'H NMR
dA analysis of crude reaction mixture; The major isomer was isolated as a white solid
ZH (m.p. 116-118 °C); HPLC analysis (Chiralcel OZ-H, 'PrOH/hexane = 1/99, 1.0
@S © mL/min, 230 nm; t: (minor) = 7.06 min, t: (major) = 10.08 min) gave the isomeric
composition of the major isomer: 90% ee; [a]p* = -12.5 (¢ = 0.16, Acetone); '"H NMR (400 MHz,
CDCl): 6 7.33-7.30 (m, 2H), 7.25-7.23 (m, 1H), 7.09-7.06 (m, 2H), 6.96-6.94 (m, 1H), 5.65-5.64 (m,
1H), 3.44 (t, J = 8.8 Hz, 1H), 2.40 (dd, J = 9.3, 4.5 Hz, 1H), 2.04 (dd, J = 8.3, 4.6 Hz, 1H), 1.96 (s,
3H), 1.31 (s, 9H); 3C NMR (100 MHz, CDCl3): & 203.85, 150.96, 135.14, 134.84, 131.32, 131.29,
130.28, 127.68, 125.31, 122.90, 122.35, 43.15, 41.83, 34.68, 31.40, 27.12, 21.05; IR (ATR): 2963,
2918, 1694, 1364, 1194, 989, 772 cm™'; HRMS (ESI): Exact mass calcd for C21H22NaOS [M+Na]':
345.1284, Found: 345.1283.

o Product 3d was obtained in 94% yield, with a dr ratio of 13:1 indicated by 'H

d NMR analysis of crude reaction mixture; The major isomer was isolated as a

ZH white solid (m.p. 133-135 °C); HPLC analysis (Chiralcel OZ-H, ‘PrOH/hexane =
\©\s 15/85, 1.0 mL/min, 230 nm; t: (minor) = 6.32 min, t: (major) = 10.06 min) gave
the isomeric composition of the major isomer: 95% ee; [a]p®® = 41.8 (c = 0.24, Acetone); 'H NMR
(400 MHz, CDCl): 6 7.32-7.30 (m, 2H), 7.25-7.23 (m, 1H), 7.14-7.12 (m, 2H), 6.97-6.94 (m, 1H),
5.69-5.68 (m, 1H), 4.55 (s, 2H), 3.41 (t, J = 8.8 Hz, 1H), 2.40 (dd, J=9.3, 4.7 Hz, 1H), 2.03 (dd, J =



8.4,4.7 Hz, 1H), 1.99 (s, 3H); 3C NMR (100 MHz, CDCI3): § 203.66, 137.20, 135.13, 134.70, 134.67,
131.34, 130.90, 128.76, 127.97, 122.81, 122.53, 45.91, 43.10, 41.53, 26.66, 21.16; IR (ATR): 2916,
2849, 1682, 1464, 1368, 1196, 993, 814 cm'; HRMS (ESI): Exact mass calcd for CisHisCINaOS
[M+Na]": 337.0424, Found: 337.0424.

¢ Product 3e was obtained in 90% yield, with a dr ratio of 7:1 indicated by 'H NMR
@ analysis of crude reaction mixture; The major isomer was isolated as a white solid
iH (m.p. 106-108 °C); HPLC analysis (Chiralcel OZ-H, ‘PrOH/hexane = 1/99, 1.0
\©\s © mL/min, 230 nm; t: (minor) = 9.73 min, t: (major) = 13.04 min) gave the isomeric
composition of the major isomer: 96% ee; [a]p* = 25.0 (¢ = 0.24, Acetone); 'H NMR (400 MHz,
CDCl): & 7.25-7.23 (m, 1H), 7.12-7.08 (m, 2H), 6.99-6.95 (m, 3H), 5.71-5.70 (m, 1H), 3.35 (t, J =
8.8 Hz, 1H), 2.39 (dd, J = 9.4, 4.7 Hz, 1H), 2.01 (s, 3H), 1.98 (dd, J = 8.3, 4.7 Hz, 1H); 1*C NMR
(100 MHz, CDCIs): 6 203.59, 162.29 (d, J = 246.9 Hz), 135.12, 134.69, 132.11 (d, J = 8.2 Hz), 131.43,
130.15 (d, J = 3.3 Hz), 128.00, 122.79, 122.60, 115.55 (d, J = 21.6 Hz), 43.13, 41.15, 26.82, 21.22;
F NMR (376 MHz, CDCl:): § -113.94; IR (ATR): 2918, 1690, 1605, 1512, 1464, 1231, 839, 772
cm’'; HRMS (ESI): Exact mass calcd for C17H13FNaOS [M+Na]*: 307.0563, Found: 307.0559.

¢ Product 3f was obtained in 85% yield, with a dr ratio of 9:1 indicated by 'H NMR

analysis of crude reaction mixture; The major isomer was isolated as a white solid

~H (m.p. 139-141 °C); HPLC analysis (Chiralcel OZ-H, 'PrOH/hexane = 3/97, 1.0

\©\S ° mL/min, 254 nm; t: (minor) = 7.07 min, t: (major) = 9.76 min) gave the isomeric

composition of the major isomer: 97% ee; [a]p? = 57.6 (¢ = 0.25, Acetone); 'H NMR (400 MHz,

CDCl): & 7.26-7.23 (m, 3H), 7.08-7.06 (m, 2H), 6.98-6.96 (m, 1H), 5.73-5.72 (m, 1H), 3.34 (t, J =

8.8 Hz, 1H), 2.39 (dd, J = 9.3, 4.7 Hz, 1H), 2.02 (s, 3H), 1.98 (dd, J = 8.4, 4.7 Hz, 1H); '*C NMR

(100 MHz, CDCIl3): 6 203.54, 135.21, 134.55, 133.73, 132.88, 131.79, 131.43, 128.69, 128.10, 122.76,

122.66, 43.12, 41.15, 26.53, 21.27; IR (ATR): 2916, 2849, 1692, 1495, 1190, 835, 770 cm™!; HRMS
(ESI): Exact mass calcd for C17H13CINaOS [M+Na]*: 323.0268, Found: 323.0265.

Br Product 3g was obtained in 88% yield, with a dr ratio of 13:1 indicated by 'H NMR
analysis of crude reaction mixture; The major isomer was isolated as a white solid

\@\z*’ (m.p. 146-148 °C); HPLC analysis (Chiralcel OZ-H, ‘PrOH/hexane = 1/99, 1.0
o
S
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mL/min, 254 nm; t: (minor) = 11.59 min, t: (major) = 17.73 min) gave the isomeric composition of the
major isomer: 97% ee; [0]p® =22.9 (¢ = 0.14, Acetone); 'H NMR (400 MHz, CDCl3): § 7.42-7.39 (m,
2H), 7.26-7.23 (m, 1H), 7.02-6.96 (m, 3H), 5.73-5.72 (m, 1H), 3.32 (t, J = 8.8 Hz, 1H), 2.39 (dd, J =
9.3, 4.7 Hz, 1H), 2.02 (s, 3H), 1.98 (dd, J = 8.4, 4.7 Hz, 1H); '3*C NMR (100 MHz, CDCls): § 203.50,
135.21, 134.50, 133.39, 132.12, 131.64, 131.42, 128.11, 122.74, 122.66, 121.83, 43.07, 41.18, 26.44,
21.27; IR (ATR): 2916, 2849, 1690, 1489, 1192, 991, 808 cm™'; HRMS (ESI): Exact mass calcd for
C17H13BrNaOS [M+Na]": 366.9763, Found: 366.9753.

Br Product 3h was obtained in 83% yield, with a dr ratio of 14:1 indicated by 'H NMR
analysis of crude reaction mixture; The major isomer was isolated as a white solid
iH (m.p. 91-93 °C); HPLC analysis (Chiralcel OD-H, ‘PrOH/hexane = 1/99, 1.0 mL/min,
\©\s © 230 nm; tr (minor) = 10.03 min, t: (major) = 8.88 min) gave the isomeric composition
of the major isomer: 98% ee; [a]p*® = 19.1 (¢ = 0.23, Acetone); 'H NMR (400 MHz, CDClz): §
7.40-7.38 (m, 1H), 7.34-7.33 (m, 1H), 7.26-7.24 (m, 1H), 7.15-7.11 (m, 1H), 7.04-6.96 (m, 2H),
5.77-5.76 (m, 1H), 3.35 (t, /= 8.8 Hz, 1H), 2.37 (dd, J = 9.3, 4.8 Hz, 1H), 2.03 (s, 3H), 1.99 (dd, J =
8.3, 4.8 Hz, 1H); *C NMR (100 MHz, CDCl3): § 203.47, 136.66, 135.21, 134.39, 133.25, 131.41,
130.95, 129.98, 129.28, 128.16, 122.82, 122.68, 122.47, 43.07, 41.01, 26.32, 21.24; IR (ATR): 2918,
2849, 1690, 1468, 1194, 993, 768 cm™'; HRMS (ESI): Exact mass calcd for C17H13BrNaOS [M+Na]*:
366.9763, Found: 366.9758.

Br Product 3i was obtained in 78% yield, with a dr ratio of 6:1 indicated by '"H NMR
S analysis of crude reaction mixture; The major isomer was isolated as a white solid
\@io (m.p. 151-153 °C); HPLC analysis (Chiralcel OZ-H, 'PrOH/hexane = 1/99, 1.0
> mL/min, 230 nm; t: (minor) = 11.89 min, t: (major) = 13.34 min) gave the isomeric
composition of the major isomer: 97% ee; [a]p* = -49.5 (¢ = 0.21, Acetone); '"H NMR (400 MHz,
CDCl): 6 7.46-7.35 (m, 3H), 7.24-7.22 (m, 1H), 7.18-7.14 (m, 1H), 6.98-6.95 (m, 1H), 5.67-5.66 (m,
1H), 3.24 (t, J = 8.8 Hz, 1H), 2.45 (dd, J = 9.1, 4.9 Hz, 1H), 2.05 (dd, J = 8.4, 4.9 Hz, 1H), 1.97 (s,
3H); 3C NMR (100 MHz, CDCl3): § 203.79, 134.92, 134.55, 134.54, 132.83, 131.95, 131.18, 129.44,
128.02, 127.18, 122.53, 121.60, 43.20, 43.19, 26.30, 21.20; IR (ATR): 2920, 2855, 1680, 1466, 1192,
991, 752 cm’'; HRMS (ESI): Exact mass calcd for C17Hi3BrNaOS [M+Na]": 366.9763, Found:
366.9753.



. Product 3j was obtained in 98% yield, with a dr ratio of >20:1 indicated by 'H

\ NMR analysis of crude reaction mixture; The major isomer was isolated as a
i” white solid (m.p. 160-162 °C); HPLC analysis (Chiralcel OZ-H, ‘PrOH/hexane =
\©\S 0 3/97, 1.0 mL/min, 254 nm; t: (minor) = 7.47 min, t: (major) = 9.63 min) gave the
isomeric composition of the major isomer: 93% ee; [a]p* = 48.4 (¢ = 0.19, Acetone); 'H NMR (400
MHz, CDCl3): 6 7.82-7.79 (m, 2H), 7.73-7.70 (m, 2H), 7.52-7.47 (m, 2H), 7.25-7.23 (m, 1H),
7.16-7.13 (m, 1H), 6.92-6.90 (m, 1H), 5.79-5.78 (m, 1H), 3.58 (t, J = 8.8 Hz, 1H), 2.49 (dd, J = 9.3,
4.6 Hz, 1H), 2.19 (dd, J = 8.4, 4.6 Hz, 1H), 1.81 (s, 3H); *C NMR (100 MHz, CDCl3): § 203.78,
135.08, 134.86, 133.21, 132.87, 131.83, 131.36, 129.13, 128.27, 128.21, 127.89, 127.83, 127.80,
126.41, 126.29, 122.71, 122.53, 43.41, 42.47, 26.81, 21.12; IR (ATR): 2918, 2849, 1690, 1603, 1194,
773, 748 cm’'; HRMS (ESI): Exact mass calcd for C21HieNaOS [M+Na]": 339.0814, Found:
339.0817.

S@ Product 3k was obtained in 86% yield, with a dr ratio of 5:1 indicated by '"H NMR
Wl analysis of crude reaction mixture; The major isomer was isolated as a yellowish
@?O solid (m.p. 115-117 °C); HPLC analysis (Chiralcel OD-H, ‘PrOH/hexane = 1/99, 1.0
mL/min, 254 nm; t: (minor) = 9.59 min, t: (major) = 7.47 min) gave the isomeric composition of the
major isomer: 90% ee; [a]p®® = -59.1 (¢ = 0.21, Acetone); '"H NMR (400 MHz, CDClz): § 7.27-7.25
(m, 1H), 7.21-7.20 (m, 1H), 7.02-7.00 (m, 1H), 6.97-6.94 (m, 1H), 6.90-6.89 (m, 1H), 6.03-6.02 (m,
1H), 3.36 (t, J = 8.6 Hz, 1H), 2.46 (dd, J = 9.2, 4.7 Hz, 1H), 2.09-2.06 (m, 1H), 2.08 (s, 3H); *C
NMR (100 MHz, CDCl3): 6 203.18, 137.86, 135.27, 134.40, 131.35, 128.62, 128.20, 126.83, 126.10,
122.57, 122.30,43.94, 36.14, 27.70, 21.29; IR (ATR): 3103, 2922, 2855, 1684, 1572, 1470, 1194, 978,
698 cm’'; HRMS (ESI): Exact mass calcd for C1sHi12NaOS2 [M+Na]*: 295.0222, Found: 295.0214.

Product 31 was obtained in 99% yield, with a dr ratio of 16:1 indicated by 'H NMR
@ analysis of crude reaction mixture; The major isomer was isolated as a white solid
\Q\ig (m.p. 89-91 °C); HPLC analysis (Chiralcel OD-H, 'PrOH/hexane = 1/99, 1.0 mL/min,
° 254 nm; tr (minor) = 8.78 min, tr (major) = 6.64 min) gave the isomeric composition

of the major isomer: 96% ee; [a]p?® = 55.7 (¢ = 0.23, Acetone); 'H NMR (400 MHz, CDCl3): §
7.29-7.21 (m, 3H), 7.16-7.11 (m, 2H), 6.78-6.77 (m, 1H), 5.56-5.55 (m, 1H), 3.42 (t, J = 8.9 Hz, 1H),



2.38 (dd, J = 9.4, 4.5 Hz, 1H), 2.28 (s, 3H), 2.01 (dd, J = 8.4, 4.6 Hz, 1H), 1.94 (s, 3H); 3C NMR
(100 MHz, CDCl3): 6 203.86, 134.89, 134.35, 131.58, 131.16, 130.48, 128.91, 128.44, 127.74, 120.18,
43.69, 42.13, 26.93, 21.05, 20.61; IR (ATR): 2911, 2857, 1678, 1584, 1375, 1103, 743 cm’!; HRMS
(ESI): Exact mass calcd for C1sH1sNaOS [M+Na]*: 303.0814, Found: 303.0818.

@ Product 3m was obtained in 96% yield, with a dr ratio of 16:1 indicated by 'H
EH NMR analysis of crude reaction mixture; The major isomer was isolated as a
\OQ\S ° colorless oil; HPLC analysis (Chiralcel OD-H, 'PrOH/hexane = 1/99, 1.0 mL/min,
230 nm; tr (minor) = 14.89 min, t: (major) = 11.96 min) gave the isomeric composition of the major
isomer: 82% ee; [a]p*’ = 65.2 (¢ = 0.27, Acetone); '"H NMR (400 MHz, CDCl3): & 7.29-7.24 (m, 3H),
7.14-7.12 (m, 2H), 6.93-6.92 (m, 1H), 6.36-6.34 (m, 1H), 5.83-5.81 (m, 1H), 3.71 (s, 3H), 3.37 (t, J =
8.9 Hz, 1H), 2.35 (dd, J = 9.4, 4.7 Hz, 1H), 1.98 (dd, J = 8.3, 4.7 Hz, 1H); '*C NMR (100 MHz,
CDCl): 6 203.65, 158.90, 135.80, 134.36, 130.41, 128.57, 127.80, 126.90, 122.57, 111.49, 108.70,
55.50, 42.76, 41.43, 26.38; IR (ATR): 2999, 2835, 1686, 1601, 1489, 1032, 980, 696 cm'; HRMS
(ESI): Exact mass calcd for C17H14NaO2S [M+Na]": 305.0607, Found: 305.0599.

Product 3n was obtained in 93% yield, with a dr ratio of 15:1 indicated by 'H NMR

@ analysis of crude reaction mixture; The major isomer was isolated as a white solid (m.p.

@\ig 92-94 °C); HPLC analysis (Chiralcel OD-H, 'PrOH/hexane = 1/99, 1.0 mL/min, 230

nm; tr (minor) = 11.51 min, t- (major) = 7.17 min) gave the isomeric composition of the

major isomer: 84% ee; [a]p? = 95.5 (¢ = 0.31, Acetone); 'H NMR (400 MHz, CDCl3): § 8.27-8.24 (m,

3H), 8.14-8.12 (m, 2H), 7.96-7.94 (m, 1H), 7.74-7.70 (m, 1H), 6.78-6.76 (m, 1H), 4.44 (t, J = 8.9 Hz,

1H), 3.40 (dd, J= 9.3, 4.6 Hz, 1H), 3.32 (s, 3H), 3.04 (dd, J = 8.4, 4.6 Hz, 1H); '*C NMR (100 MHz,

CDCl): 6 203.40, 134.98, 134.70, 134.25, 132.00, 130.43, 128.55, 127.99, 127.84, 125.17, 119.19,

43.82, 42.29, 27.02, 20.76; IR (ATR): 2918, 1690, 1587, 1368, 1103, 986, 741 cm’'; HRMS (ESI):
Exact mass calcd for C17H14NaOS [M+Na]*: 289.0658, Found: 289.0648.

@ Product 30 was obtained in 93% yield, with a dr ratio of 12:1 indicated by '"H NMR
o ZH analysis of crude reaction mixture; The major isomer was isolated as a white solid
\©\s ©  (m.p. 151-153 °C); HPLC analysis (Chiralcel OD-H, 'PrOH/hexane = 1/99, 1.0

mL/min, 230 nm; t: (minor) = 12.57 min, t: (major) = 8.85 min) gave the isomeric composition of the



major isomer: 88% ee; [0]p®> = -30.0 (¢ = 0.61, Acetone); 'H NMR (400 MHz, CDCl3): § 7.36-7.26
(m, 4H), 7.15-7.10 (m, 3H), 5.89-5.88 (m, 1H), 3.49 (t, /= 9.0 Hz, 1H), 2.45 (dd, J= 9.4, 4.8 Hz, 1H),
2.09 (dd, J = 8.5, 4.8 Hz, 1H); '*C NMR (100 MHz, CDCls): § 202.38, 136.86, 133.49, 133.19,
131.37, 130.33, 128.80, 128.30, 127.20, 123.68, 122.20, 43.38, 42.80, 27.27; IR (ATR): 2924, 1697,
1560, 1500, 1269, 986, 814 cm™'; HRMS (EI): Exact mass calcd for CisHi1OSCI [M]": 286.0219,
Found: 286.0218.

Product 3p was obtained in 82% yield, with a dr ratio of >20:1 indicated by '"H NMR
analysis of crude reaction mixture; The major isomer was isolated as a white solid

(m.p. 149-151 °C); HPLC analysis (Chiralcel OD-H, ‘PrOH/hexane = 1/99, 1.0

mL/min, 254 nm; t: (minor) = 10.31 min, t: (major) = 8.86 min) gave the isomeric
composition of the major isomer: 85% ee; [a]p?® = 77.2 (¢ = 0.29, Acetone); 'H NMR (400 MHz,
CDCl): 8 7.35-7.30 (m, 3H), 7.26-7.20 (m, 2H), 6.97-6.94 (m, 1H), 5.47-5.46 (m, 1H), 3.64 (d, J =
6.8 Hz, 1H), 3.57 (dd, J = 18.8, 6.5 Hz, 1H), 3.25 (d, J = 18.9 Hz, 1H), 3.00 (t, /= 6.7 Hz, 1H), 1.95
(s, 3H); C NMR (100 MHz, CDCls): & 202.70, 145.76, 138.64, 135.24, 133.80, 132.36, 128.10,
127.62, 127.44, 126.83, 124.01, 123.14, 122.83, 47.55, 45.29, 40.91, 32.56, 21.42; IR (ATR): 2916,
2849, 1684, 1460, 1088, 808, 760 cm™'; HRMS (ESI): Exact mass calcd for CisH14NaOS [M+Na]*:
301.0658, Found: 301.0659.

@ Product 4a was obtained in 45% yield, with a dr ratio of >20:1 indicated by '"H NMR

Scp. analysis of crude reaction mixture; The major isomer was isolated as a colorless oil;
@:?O HPLC analysis (Chiralpak AD-H, ‘PrOH/hexane = 1/99, 1.0 mL/min, 230 nm; t
(minor) = 14.94 min, t: (major) = 10.72 min) gave the isomeric composition of the major isomer: 99%
ee; [a]p® = -21.7 (¢ = 0.24, Acetone); '"H NMR (400 MHz, Acetone-ds): & 7.44-7.42 (m, 1H),
7.29-7.26 (m, 4H), 7.22-7.17 (m, 3H), 2.55 (d, J = 5.3 Hz, 1H), 2.39 (s, 3H), 2.17 (d, /= 5.3 Hz, 1H),
1.58 (s, 3H); '3C NMR (100 MHz, Acetone-ds): & 199.04, 142.79, 136.01, 135.91, 132.91, 129.59,
128.95, 128.88, 127.68, 125.14, 123.79, 49.79, 47.46, 28.40, 22.97, 21.39; IR (ATR): 2916, 2849,
1462, 1445, 1152, 959, 700 cm™'; HRMS (ESI): Exact mass calcd for CisHisNaOS [M+Na]*:
303.0814, Found: 303.0813.



Product 4b was obtained in 58% yield, with a dr ratio of >20:1 indicated by '"H NMR

@ analysis of crude reaction mixture; The major isomer was isolated as a white solid

~ct, (m.p. 100-102 °C); HPLC analysis (Chiralcel OZ-H, ‘PrOH/hexane = 1/99, 1.0

\©\S ° mL/min, 230 nm; t: (minor) = 12.58 min, t: (major) = 16.48 min) gave the isomeric

composition of the major isomer: 98% ee; [a]p* = -331.4 (¢ = 0.21, Acetone); 'H NMR (400 MHz,

Acetone-de): 6 7.43-7.41 (m, 1H), 7.21-7.13 (m, 4H), 7.08-7.06 (m, 2H), 2.53 (d, J = 5.3 Hz, 1H),

2.39 (s, 3H), 2.28 (s, 3H), 2.15 (d, J = 5.3 Hz, 1H), 1.56 (s, 3H); *C NMR (100 MHz, Acetone-ds): &

199.08, 139.88, 137.28, 136.31, 136.06, 133.13, 129.76, 129.67, 128.99, 125.30, 123.96, 50.13, 47.50,

28.58, 23.19, 21.56, 21.26; IR (ATR): 2924, 1694, 1516, 1458, 1152, 1043, 959, 818 cm™'; HRMS
(ESI): Exact mass calcd for C1oH1sNaOS [M+Na]*: 317.0971, Found: 317.0973.

o Product 4¢ was obtained in 46% yield, with a dr ratio of >20:1 indicated by 'H

@ NMR analysis of crude reaction mixture; The major isomer was isolated as a white

\“zCHg solid (m.p. 126-128 °C); HPLC analysis (Chiralcel OZ-H, ‘PrOH/hexane = 1/99,

\©\s © 1.0 mL/min, 230 nm; t (minor) = 10.76 min, t- (major) = 16.94 min) gave the

isomeric composition of the major isomer: 98% ee; [a]p* = -358.0 (¢ = 0.20, Acetone); 'H NMR (400

MHz, Acetone-ds): § 7.44-7.42 (m, 1H), 7.31-7.27 (m, 4H), 7.21-7.19 (m, 2H), 2.54 (d, J = 5.5 Hz,

1H), 2.39 (s, 3H), 2.19 (d, J = 5.5 Hz, 1H), 1.59 (s, 3H); *C NMR (100 MHz, Acetone-ds): & 199.49,

142.01, 136.24, 135.97, 133.10, 133.09, 131.59, 129.22, 129.18, 125.40, 124.04, 50.06, 46.69, 28.65,

22.82, 21.56; IR (ATR): 2924, 2862, 1692, 1491, 1344, 1013, 899, 777 cm’'; HRMS (ESI): Exact
mass calcd for Ci1sHisCINaOS [M+Na]": 337.0424, Found: 337.0422.

Product 4d was obtained in 46% yield, with a dr ratio of >20:1 indicated by '"H NMR

@ analysis of crude reaction mixture; The major isomer was isolated as a colorless oil;
\Q:zgm HPLC analysis (Chiralcel OZ-H, 'PrOH/hexane = 1/99, 1.0 mL/min, 230 nm; t;
° (minor) = 14.65 min, t: (major) = 12.44 min) gave the isomeric composition of the

major isomer: 98% ee; [a]p?® = -46.7 (c = 0.24, Acetone); 'H NMR (400 MHz, Acetone-ds): &
7.30-7.17 (m, 5H), 7.04-7.01 (m, 2H), 2.55 (d, J = 5.3 Hz, 1H), 2.36 (s, 3H), 2.30 (s, 3H), 2.13 (d, J =
5.3 Hz, 1H), 1.57 (s, 3H); *C NMR (100 MHz, Acetone-ds): & 199.12, 143.08, 136.10, 135.97,
132.80, 132.78, 130.09, 129.80, 129.14, 127.86, 122.75, 50.52, 47.70, 28.63, 23.22, 21.49, 20.70; IR
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(ATR): 2926, 1699, 1497, 1144, 1045, 856, 700 cm’'; HRMS (ESI): Exact mass calcd for
Ci9H1sNaOS [M+Na]": 317.0971, Found: 317.0965.

@ Product 4e was obtained in 98% yield, with a dr ratio of 7:1 indicated by '"H NMR
| Sch,pr analysis of crude reaction mixture; The major isomer was isolated as a colorless oil;
O:?O HPLC analysis (Chiralcel OX-H, 'PrOH/hexane = 1/99, 1.0 mL/min, 254 nm; t
(minor) = 11.48 min, t (major) = 10.14 min) gave the isomeric composition of the major isomer: 94%
ee; [a]p® =-24.1 (c = 0.58, Acetone); 'H NMR (400 MHz, CDCl3): § 7.31-7.20 (m, 5H), 6.96-6.93 (m,
2H), 5.40-5.39 (m, 1H), 4.29 (d, /= 10.2 Hz, 1H), 3.94 (dd, /= 10.2, 1.2 Hz, 1H), 2.51 (d, J = 5.5 Hz,
1H), 2.27 (dd, J = 5.5, 1.2 Hz, 1H), 1.90 (s, 3H); *C NMR (100 MHz, CDCl3): § 202.41, 136.42,
134.75, 134.50, 131.30, 130.84, 128.31, 128.25, 128.21, 124.43, 122.29, 50.60, 49.42, 37.65, 32.22,
21.05; IR (ATR): 3026, 2920, 1603, 1495, 1352, 1167, 934, 700 cm™'; HRMS (ESI): Exact mass calcd
for C1sH1sBrNaOS [M+Na]": 380.9919, Found: 380.9912.

Product 4f was obtained in 95% yield, with a dr ratio of 6:1 indicated by 'H NMR
@ analysis of crude reaction mixture; The major isomer was isolated as a colorless oil;
\\.i‘:HzBf HPLC analysis (Chiralcel OX-H, ‘PrOH/hexane = 1/99, 1.0 mL/min, 230 nm; tr
\©\S ° (minor) = 13.54 min, t: (major) = 12.05 min) gave the isomeric composition of the
major isomer: 94% ee; [a]p®® = -12.5 (¢ = 0.45, Acetone); 'H NMR (400 MHz, CDCl3): § 7.26-6.99
(m, 4H), 6.96-6.93 (m, 2H), 5.43-5.42 (m, 1H), 4.28 (d, /= 10.1 Hz, 1H), 3.92 (dd, J=10.2, 1.2 Hz,
1H), 2.49 (d, J= 5.5 Hz, 1H), 2.33 (s, 3H), 2.24 (dd, J= 5.5, 1.2 Hz, 1H), 1.91 (s, 3H); '*C NMR (100
MHz, CDCl3): 6 202.45, 138.06, 134.66, 134.62, 133.36, 131.14, 130.83, 128.95, 128.13, 124.47,
122.22, 50.51, 49.56, 37.88, 32.34, 21.25, 21.07; IR (ATR): 2920, 2851, 1692, 1260, 1092, 935, 802
cm’'; HRMS (ESI): Exact mass calcd for C1oH17BrNaOS [M+Na]*: 395.0076, Found: 395.0069.

o Product 4g was obtained in 86% yield, with a dr ratio of 6:1 indicated by 'H NMR

@ analysis of crude reaction mixture; The major isomer was isolated as a colorless oil;

\\‘ECHgBr HPLC analysis (Chiralcel OX-H, 'PrOH/hexane = 1/99, 1.0 mL/min, 230 nm; t
\©\s © (minor) = 13.67 min, t: (major) = 12.87 min) gave the isomeric composition of the
major isomer: 95% ee; [a]p* = -8.3 (¢ = 0.29, Acetone); 'H NMR (400 MHz, CDCls): § 7.25-7.21 (m,
5H), 6.98-6.95 (m, 1H), 5.42-5.41 (m, 1H), 4.21 (d, /= 10.3 Hz, 1H), 3.90 (d, /= 10.3 Hz, 1H), 2.50
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(d, J=5.6 Hz, 1H), 2.21 (d, J = 6.0 Hz, 1H), 1.95 (s, 3H); *C NMR (100 MHz, CDCl3): § 202.05,
135.02, 134.93, 134.26, 134.08, 132.64, 130.97, 128.53, 128.48, 124.32, 122.50, 49.58, 49.20, 37.23,
31.89, 21.14; IR (ATR): 3044, 2920, 1686, 1570, 1493, 1236, 932, 737 cm’'; HRMS (ESI): Exact
mass caled for C1sH14BrCINaOS [M+Na]*: 414.9529, Found: 414.9528.

Product 4h was obtained in 92% yield, with a dr ratio of 8:1 indicated by 'H NMR

@ analysis of crude reaction mixture; The major isomer was isolated as a yellowish

\Q\ig - oil; HPLC analysis (Chiralcel OZ-H, ‘PrOH/hexane = 1/99, 1.0 mL/min, 254 nm; t;

° (minor) = 10.31 min, t: (major) = 7.84 min) gave the isomeric composition of the

major isomer: 92% ee; [a]p? =-9.0 (c = 0.40, Acetone); 'H NMR (400 MHz, CDCl3): § 7.27-7.13 (m,

5H), 6.70-6.69 (m, 1H), 5.16-5.15 (m, 1H), 4.20 (d, /= 10.2 Hz, 1H), 3.86 (dd, /= 10.1, 1.1 Hz, 1H),

2.42 (d, J= 5.5 Hz, 1H), 2.21 (s, 3H), 2.16 (dd, J = 5.4, 1.1 Hz, 1H), 1.78 (s, 3H); *C NMR (100

MHz, CDCl3): 6§ 202.48, 136.53, 134.61, 134.43, 131.37, 131.22, 130.64, 129.27, 128.25, 128.19,

121.82, 50.60, 49.90, 37.77, 32.35, 20.94, 20.54; IR (ATR): 2857, 1682, 1495, 1233, 1036, 935, 700
cm’'; HRMS (ESI): Exact mass caled for C19H17BrNaOS [M+Na]': 395.0076, Found: 395.0067.

Product 4i was obtained in 87% yield, with a dr ratio of 3:1 indicated by 'H NMR

CHoF analysis of crude reaction mixture; The major isomer was isolated as a white solid
\Q:?O (m.p. 123-125 °C); HPLC analysis (Chiralcel OD-H, ‘PrOH/hexane = 1/99, 1.0
mL/min, 230 nm; t: (minor) = 10.58 min, t: (major) = 8.41 min) gave the isomeric composition of the
major isomer: 95% ee; [a]p? =-9.5 (¢ = 0.55, Acetone); 'H NMR (400 MHz, CDCI3): § 7.29-7.20 (m,
6H), 6.95-6.92 (m, 1H), 5.43-5.42 (m, 1H), 5.07 (dd, J=46.8, 9.7 Hz, 1H), 4.85 (dd, J=47.4,9.7 Hz,
1H), 2.46 (dd, J = 5.4, 1.7 Hz, 1H), 2.17 (t, J = 5.4 Hz, 1H), 1.89 (s, 3H); '*C NMR (100 MHz,
CDCl): 6 202.40, 136.15, 134.67, 134.44, 131.16, 128.48, 128.18, 128.13, 124.29, 122.30, 83.71 (d, J
=172.0 Hz), 48.94 (d, J=21.4 Hz), 45.29 (d, J = 4.4 Hz), 28.86 (d, J = 7.7 Hz), 21.06; ’F NMR (376
MHz, CDCl:): § -215.54; IR (ATR): 2922, 2855, 1697, 1497, 1462, 993, 700 cm™'; HRMS (ESI):
Exact mass calcd for CisHisFNaOS [M+Na]": 321.0720, Found: 321.0711. The minor isomer was
isolated a white solid (m.p. 143-145 °C); HPLC analysis (Chiralpak AD-H, ‘PrOH/hexane = 2/98, 1.0
mL/min, 230 nm; t: (minor) = 11.32 min, t: (major) = 9.99 min) gave the isomeric composition of the
product: 98% ee; [a]p?® = -280.0 (¢ = 0.16, Acetone); '"H NMR (400 MHz, CDCIl3): § 7.37-7.29 (m,
6H), 7.18-7.16 (m, 1H), 6.96-6.95 (m, 1H), 4.78 (dd, J = 47.6, 10.4 Hz, 1H), 4.75 (dd, J = 47.6, 10.4

12



Hz, 1H), 2.60 (dd, J = 5.8, 4.6 Hz, 1H), 2.42 (s, 3H), 2.20 (d, J = 5.8 Hz, 1H); '*C NMR (100 MHz,
CDCl): ¢ 199.28(d, J = 1.5 Hz), 137.14, 135.63, 133.88, 132.53, 129.79, 128.84, 128.60, 128.11,
123.46, 123.38 (d, J=2.7 Hz), 84.74 (d, J = 175.8 Hz), 48.43 (d, J = 21.6 Hz), 47.75 (d, J = 4.4 Hz),
24.19 (d, J = 8.0 Hz), 21.63; 'F NMR (376 MHz, CDCl3): § -214.53; IR (ATR): 2922, 2853, 1699,
1497, 1150, 812, 700 cm™; HRMS (ESI): Exact mass calcd for CisHisFNaOS [M+Na]*: 321.0720,
Found: 321.0718.
Product 4j was obtained in 89% yield, with a dr ratio of 5:1 indicated by 'H NMR
@ analysis of crude reaction mixture; The major isomer was isolated as a yellowish
\\.zCHZF solid (m.p. 76-78 °C); HPLC analysis (Chiralcel OD-H, ‘PrOH/hexane = 1/99, 1.0
\©\S ° mL/min, 230 nm; t: (minor) = 7.83 min, t: (major) = 7.30 min) gave the isomeric
composition of the major isomer: 96% ee; [a]p® = 15.4 (¢ = 0.26, Acetone); 'H NMR (400 MHz,
CDCl): 6 7.30-6.92 (m, 6H), 5.46-5.45 (m, 1H), 5.05 (dd, J = 46.8, 9.7 Hz, 1H), 4.83 (dd, J = 47.5,
9.7 Hz, 1H), 2.44 (dd, J = 5.4, 1.6 Hz, 1H), 2.31 (s, 3H), 2.15 (t, J = 5.3 Hz, 1H), 1.90 (s, 3H); 1*C
NMR (100 MHz, CDCl3): 6 202.43, 137.96, 134.58, 134.54, 133.06, 131.12, 129.09, 128.04, 124.32,
122.22, 83.81 (d, J = 171.6 Hz), 48.79 (d, J = 21.5 Hz), 45.39 (d, J = 4.4 Hz), 28.94 (d, J = 7.7 Hz),
21.21, 21.07; F NMR (376 MHz, CDCl3): § -215.10; IR (ATR): 2922, 1692, 1516, 1458, 1157, 980,
808 cm’'; HRMS (ESI): Exact mass calcd for C1oH17FNaOS [M+Na]": 335.0876, Found: 335.0875.

o Product 4k was obtained in 78% yield, with a dr ratio of 5:1 indicated by '"H NMR
analysis of crude reaction mixture; The major isomer was isolated as a white solid
\\,zCHzF (m.p. 96-98 °C); HPLC analysis (Chiralcel OX-H, 'PrOH/hexane = 1/99, 1.0
\©\s ° mL/min, 230 nm; t: (minor) = 14.04 min, t- (major) = 12.72 min) gave the isomeric
composition of the major isomer: 97% ee; [0]p®®> = 28.2 (¢ = 0.27, Acetone); '"H NMR (400 MHz,
CDCl): 6 7.26-7.21 (m, 5H), 6.97-6.95 (m, 1H), 5.47-5.46 (m, 1H), 5.04 (dd, J = 46.9, 9.8 Hz, 1H),
4.80 (dd, J =47.5, 9.8 Hz, 1H), 2.45 (dd, J = 5.5, 1.7 Hz, 1H), 2.12 (t, J = 5.5 Hz, 1H), 1.95 (s, 3H);
BC NMR (100 MHz, CDClz): & 202.03, 134.87, 134.73, 134.21, 133.99, 131.26, 128.67, 128.39,
124.15, 122.51, 83.42 (d, J = 172.3 Hz), 47.98 (d, J = 21.4 Hz), 45.20 (d, J = 4.1 Hz), 28.39 (d, J =
7.6 Hz), 21.15; 'F NMR (376 MHz, CDCl3): § -215.09; IR (ATR): 2922, 1690, 1491, 1157, 1092, 808,
725 cm’; HRMS (ESI): Exact mass calcd for Ci1sH14CIFNaOS [M+Na]*: 355.0330, Found: 355.0331.
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Product 41 was obtained in 85% yield, with a dr ratio of 9:1 indicated by 'H NMR
analysis of crude reaction mixture; The major isomer was isolated as a yellowish
“‘i(?”f solid (m.p. 129-131 °C); HPLC analysis (Chiralcel OX-H, 'PrOH/hexane = 1/99,
\©\S ° 1.0 mL/min, 230 nm; t: (minor) = 23.79 min, t: (major) = 22.03 min) gave the
isomeric composition of the major isomer: 93% ee; [a]p* = 125.6 (c = 0.43, Acetone); 'H NMR (400
MHz, CDCl3): § 7.83-7.21 (m, 8H), 6.90-6.88 (m, 1H), 5.44 (s, 1H), 5.16 (dd, J = 46.7, 9.8 Hz, 1H),
4.94 (dd, J =47.5, 9.8 Hz, 1H), 2.56 (dd, J = 5.5, 1.7 Hz, 1H), 2.32 (t, J = 5.5 Hz, 1H), 1.65 (s, 3H);
BC NMR (100 MHz, CDClz): § 202.35, 134.70, 134.24, 133.11, 132.97, 131.14, 128.14, 127.95,
127.71, 126.50, 126.36, 124.14, 122.33, 83.85 (d, J = 172.1 Hz), 49.02 (d, J = 21.3 Hz), 45.37, 28.90
(d, J = 7.7 Hz), 20.89; '°F NMR (376 MHz, CDCls): § -214.75; IR (ATR): 2855, 1686, 1504, 1452,
1153, 978, 737 cm™'; HRMS (ESI): Exact mass calcd for C22H17FNaOS [M+Na]*: 371.0876, Found:
371.0872.

s@ Product 4m was obtained in 73% yield, with a dr ratio of 18:1 indicated by "H NMR
. <ch,r analysis of crude reaction mixture; The major isomer was isolated as a yellowish
\Q:S;O solid (m.p. 102-104 °C); HPLC analysis (Chiralcel OD-H, 'PrOH/hexane = 2/98, 1.0
mL/min, 230 nm; tr (minor) = 13.50 min, t: (major) = 9.28 min) gave the isomeric composition of the
major isomer: 93% ee; [a]p® = -21.8 (¢ = 0.22, Acetone); 'H NMR (400 MHz, Acetone-de): &
7.38-7.37 (m, 1H), 7.35-7.33 (m, 1H), 7.08-7.07 (m, 1H), 7.06-7.03 (m, 1H), 7.01-6.99 (m, 1H),
6.05-6.04 (m, 1H), 5.06 (dd, J=46.8, 9.9 Hz, 1H), 4.84 (dd, J=47.9,9.9 Hz, 1H), 2.57 (t, /= 5.9 Hz,
1H), 2.52 (dd, J = 5.9, 1.8 Hz, 1H), 2.00 (s, 3H); *C NMR (100 MHz, Acetone-ds): & 201.70, 139.51,
135.73, 134.89, 131.39, 130.49, 129.22, 127.68, 126.97, 124.07, 123.14, 83.97 (d, J = 170.1 Hz),
47.07 (d, J = 4.1 Hz), 44.63 (d, J = 21.6 Hz), 29.06 (d, J = 8.0 Hz), 21.08; ’F NMR (376 MHz,
Acetone-ds): 8 -213.46; IR (ATR): 2924, 1705, 1653, 1470, 1236, 1113, 1034, 704 cm™'; HRMS (EI):
Exact mass calcd for C1sH13FOS2 [M]": 304.0392, Found: 304.0395.

@ Product 4n was obtained in 96% yield, with a dr ratio of 5:1 indicated by 'H NMR

analysis of crude reaction mixture; The major isomer was isolated as a reddish solid
\~CH,F

\Q\ o (m.p. 107-109 °C); HPLC analysis (Chiralcel OZ-H, ‘PrOH/hexane = 1/99, 1.0

S
mL/min, 254 nm; t- (minor) = 10.75 min, t: (major) = 8.75 min) gave the isomeric
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composition of the major isomer: 95% ee; [a]p® = 11.6 (¢ = 0.38, Acetone); 'H NMR (400 MHz,
CDCl3): 6 7.26-7.24 (m, 5H), 6.77-6.76 (m, 1H), 5.27-5.26 (m, 1H), 5.07 (dd, J = 46.8, 9.7 Hz, 1H),
4.85 (dd, J=47.5,9.7 Hz, 1H), 2.44 (dd, J= 5.4, 1.7 Hz, 1H), 2.28 (s, 3H), 2.14 (t, /= 5.4 Hz, 1H),
1.86 (s, 3H); 3C NMR (100 MHz, CDCl3): § 202.44, 136.25, 134.52, 134.34, 131.35, 130.93, 129.17,
128.40, 128.10, 121.64, 83.75 (d, J = 171.8 Hz), 48.93 (d, J = 21.3 Hz), 45.77 (d, J = 4.3 Hz), 28.91
(d, J = 7.7 Hz), 20.94, 20.51; ’F NMR (376 MHz, CDCl3): § -215.01; IR (ATR): 3059, 1684, 1495,
1458, 1265, 854, 700 cm™'; HRMS (ESI): Exact mass caled for CioHi7FNaOS [M+Na]*: 335.0876,
Found: 335.0871.

\, Product 40 was obtained in 68% yield, with a dr ratio of 18:1 indicated by 'H NMR
@ analysis of crude reaction mixture; The major isomer was isolated as a reddish solid
\\.zCFzH (m.p. 87-89 °C); HPLC analysis (Chiralcel OD-H, ‘PrOH/hexane = 1/99, 1.0
\©\s © mL/min, 230 nm; t- (minor) = 11.99 min, t: (major) = 10.71 min) gave the isomeric
composition of the major isomer: 96% ee; [0]p®°> = 58.3 (¢ = 0.46, Acetone); '"H NMR (400 MHz,
Acetone-de): 6 7.52-7.50 (m, 1H), 7.37-7.35 (m, 1H), 7.06-7.04 (m, 2H), 6.72-6.60 (m, 2H), 6.44 (t,J
= 55.8 Hz, 1H), 5.60-5.59 (m, 1H), 3.79 (s, 3H), 2.68 (dt, J = 6.1, 1.8 Hz, 1H), 2.49 (dd, J= 7.3, 6.1
Hz, 1H), 1.92 (s, 3H); *C NMR (100 MHz, Acetone-ds): & 203.26, 161.23, 135.92, 135.08, 134.46,
134.31, 131.61, 129.57, 125.90, 123.39, 122.99 (d, J = 1.7 Hz), 115.79 (dd, J = 237.9, 236.4 Hz),
114.52 (d, J = 12.0 Hz), 55.86, 48.75 (dd, J = 29.9, 25.3 Hz), 45.90 (d, J = 4.3 Hz), 28.64 (d, J = 8.0
Hz), 21.22; ”F NMR (376 MHz, Acetone-ds): 8 -114.62 (d, J = 289.5 Hz, 1F), -121.26 (d, J = 289.1
Hz, 1F); IR (ATR): 2837, 1688, 1514, 1325, 1157, 930, 760 cm™'; HRMS (ESI): Exact mass calcd for
C19H16F2NaO2S [M+Na]": 369.0731, Found: 369.0724.

\ Product 4p was obtained in 62% yield, with a dr ratio of >20:1 indicated by 'H
o)

@ NMR analysis of crude reaction mixture; The major isomer was isolated as a reddish
solid (m.p. 143-145 °C); HPLC analysis (Chiralcel OZ-H, ‘PrOH/hexane = 1/99, 1.0
Qig o mL/min, 254 nm; t: (minor) = 9.98 min, t: (major) = 8.71 min) gave the isomeric

° composition of the major isomer: 97% ee; [a]p® = 100.7 (¢ = 0.27, Acetone); 'H
NMR (400 MHz, Acetone-dc): 6 7.51-7.49 (m, 1H), 7.04-7.02 (m, 1H), 6.90-6.89 (m, 1H), 6.71-6.59
(m, 2H), 6.43 (t, J = 55.8 Hz, 1H), 5.44-5.43 (m, 1H), 3.79 (s, 3H), 2.67 (dt, J= 6.1, 1.8 Hz, 1H), 2.47
(dd, J = 7.3, 6.0 Hz, 1H), 2.27 (s, 3H), 1.89 (s, 3H); *C NMR (100 MHz, Acetone-ds): & 202.92,
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161.03, 135.68, 134.92, 134.21, 134.11, 132.12, 131.11, 130.35, 123.15, 12291 (d, J = 1.7 Hz),
115.64 (dd, J = 237.9, 235.0 Hz), 114.31 (d, J = 4.2 Hz), 55.68, 48.60 (dd, J = 29.7, 25.3 Hz), 46.22
(d, J=4.0 Hz), 28.57 (d, J = 8.0 Hz), 20.97, 20.29; '°F NMR (376 MHz, Acetone-ds): & -114.62 (d, J
= 289.5 Hz, 1F), -121.31 (d, J = 289.2 Hz, 1F); IR (ATR): 2963, 1682, 1516, 1252, 1153, 937, 766
cm’'; HRMS (ESI): Exact mass calcd for C20H1sF2NaO2S [M+Na]*: 383.0888, Found: 383.0878.

@ Product 4q was obtained in 92% yield, with a dr ratio of >20:1 indicated by '"H NMR

~gpin analysis of crude reaction mixture; The major isomer was isolated as a white solid
@:?O (m.p. 141-143 °C); HPLC analysis (Chiralcel OX-H, ‘PrOH/hexane = 1/99, 1.0
mL/min, 254 nm; t: (minor) = 6.48 min, t: (major) = 8.09 min) gave the isomeric composition of the
major isomer: 94% ee; [a]p®® = -101.5 (c = 0.26, Acetone); 'H NMR (400 MHz, CDClz): § 7.34-7.32
(m, 1H), 7.26-7.18 (m, 5H), 7.12-7.08 (m, 1H), 6.75-6.71 (m, 1H), 5.65-5.62 (m, 1H), 2.52 (d, J=3.9
Hz, 1H), 2.09 (d, J = 3.9 Hz, 1H), 1.19 (s, 6H), 1.18 (s, 6H); *C NMR (100 MHz, CDCI3): § 204.20,
136.54, 135.22, 135.13, 130.89, 128.35, 127.18, 127.01, 125.00, 122.72, 122.53, 84.30, 46.51, 31.40,
24.90, 24.56 (Note: the carbon attached to boron was not observed due to quadrupole broadening
caused by the ''B nucleus); IR (ATR): 2978, 1688, 1447, 1371, 1250, 1186, 849, 743 cm™'; HRMS

. Exact mass calcd for C22H23BNaO3 +Na|": . , Found: . .
(ESI): E lcd for C22H23BNaO3S [M+Na]™: 401.1357, Found: 401.1357

@ Product 4r was obtained in 91% yield, with a dr ratio of >20:1 indicated by '"H NMR

wzgpin analysis of crude reaction mixture; The major isomer was isolated as a yellowish
\©\s °  solid (m.p. 121-123 °C); HPLC analysis (Chiralcel OX-H, 'PrOH/hexane = 1/99, 1.0
mL/min, 254 nm; t: (minor) = 6.40 min, t- (major) = 7.75 min) gave the isomeric composition of the
major isomer: 99% ee; [0]p®® = -192.0 (¢ = 0.15, Acetone); 'H NMR (400 MHz, CDCl3): § 7.26-7.17
(m, 6H), 6.93-6.91 (m, 1H), 5.40-5.39 (m, 1H), 2.50 (d, /= 3.9 Hz, 1H), 2.07 (d, /= 3.9 Hz, 1H), 1.91
(s, 3H), 1.20 (s, 6H), 1.19 (s, 6H); '*C NMR (100 MHz, CDCl3): § 204.68, 136.71, 135.11, 134.70,
131.54, 130.99, 128.29, 128.23, 127.73, 127.05, 123.57, 122.31, 84.28, 46.41, 31.31, 24.91, 24.57,
21.13 (Note: the carbon attached to boron was not observed due to quadrupole broadening caused by

the ''B nucleus); IR (ATR): 2976, 1690, 1468, 1369, 1256, 1186, 847, 702 cm™'; HRMS (ESI): Exact
mass calcd for C23H2sBNaOsS [M+Na]': 415.1514, Found: 415.1514.
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@ Product 4s was obtained in 95% yield, with a dr ratio of >20:1 indicated by 'H

\“zBpin NMR analysis of crude reaction mixture; The major isomer was isolated as a white
\o/©\8 © solid (m.p. 163-165 °C); HPLC analysis (Chiralcel OX-H, 'PrOH/hexane = 1/99,
1.0 mL/min, 230 nm; tr (minor) = 10.77 min, t: (major) = 13.59 min) gave the isomeric composition of
the major isomer: 98% ee; [a]p® = -85.3 (c = 0.15, Acetone); 'H NMR (400 MHz, CDCI): §
7.26-7.16 (m, 5H), 6.90-6.89 (m, 1H), 6.30-6.27 (m, 1H), 5.53-5.51 (m, 1H), 3.71 (s, 3H), 2.46 (d, J =
3.9 Hz, 1H), 2.01 (d, J = 4.0 Hz, 1H), 1.19 (s, 6H), 1.18 (s, 6H); 3*C NMR (100 MHz, CDCl3): §
204.51, 158.83, 136.73, 136.02, 130.90, 128.32, 127.12, 127.08, 123.25, 111.21, 108.54, 84.25, 55.47,
46.01, 30.89, 24.89, 24.56 (Note: the carbon attached to boron was not observed due to quadrupole
broadening caused by the ''B nucleus); IR (ATR): 2974, 1694, 1489, 1371, 1287, 1186, 847, 702 cm™';

HRMS (ESI): Exact mass calcd for C23H2sBNaOsS [M+Na]": 431.1463, Found: 431.1467.

@ Product 4t was obtained in 87% yield, with a dr ratio of >20:1 indicated by 'H

o ‘“thin NMR analysis of crude reaction mixture; The major isomer was isolated as a
\©\s ©  yellowish solid (m.p. 117-119 °C); HPLC analysis (Chiralcel OX-H, ‘PrOH/hexane
= 1/99, 1.0 mL/min, 254 nm; t: (minor) = 7.97 min, t- (major) = 9.14 min) gave the isomeric
composition of the major isomer: 98% ee; [a]p* = -186.0 (c = 0.20, Acetone); '"H NMR (400 MHz,
CDCl): 8 7.30-7.22 (m, 5H), 7.19-7.17 (m, 1H), 7.09-7.07 (m, 1H), 5.56-5.55 (m, 1H), 2.55 (d, J =
4.0 Hz, 1H), 2.11 (d, J = 4.1 Hz, 1H), 1.19 (s, 6H), 1.18 (s, 6H); 3*C NMR (100 MHz, CDCls): §
203.29, 137.04, 135.96, 133.37, 131.11, 130.82, 128.57, 127.57, 127.08, 123.49, 122.85, 84.46, 46.51,
31.75, 2491, 24.57 (Note: the carbon attached to boron was not observed due to quadrupole
broadening caused by the "B nucleus); IR (ATR): 2978, 1458, 1371, 1250, 1188, 847, 702 cm;

HRMS (ESI): Exact mass calcd for C22H22BCINaO3S [M+Na]*: 435.0967, Found: 435.0972.

@ Product 4u was obtained in 96% yield, with a dr ratio of 13:1 indicated by 'H NMR

mms analysis of crude reaction mixture; The major isomer was isolated as a white solid

@?O (m.p. 79-81 °C); HPLC analysis (Chiralcel OX-H, 'PrOH/hexane = 0.1/99.9, 1.0
mL/min, 230 nm; t: (minor) = 13.88 min, t (major) = 15.51 min) gave the isomeric composition of the

major isomer: 98% ee; [0]p®® = -153.3 (¢ = 0.24, Acetone); 'H NMR (400 MHz, CDCl3): § 7.37-7.33
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(m, 1H), 7.25-7.22 (m, 1H), 7.19-7.17 (m, 1H), 7.15-7.12 (m, 1H), 7.01-6.97 (m, 1H), 6.91-6.88 (m,
1H), 6.43-6.40 (m, 1H), 5.32-5.31 (m, 1H), 2.51 (d, J=4.1 Hz, 1H), 2.17 (d, J=4.2 Hz, 1H), 1.87 (s,
3H), 0.04 (s, 9H); 3C NMR (100 MHz, CDCl3): & 204.85, 141.14, 135.57, 134.35, 131.10, 131.04,
129.34, 128.47, 127.98, 127.47, 126.21, 124.32, 122.11, 47.23, 46.12, 32.22, 21.07, 0.03; IR (ATR):
2361, 1695, 1470, 1248, 1070, 841, 700 cm™; HRMS (ESI): Exact mass calcd for C20H22NaOSSi
[M+Na]": 361.1053, Found: 361.1046.

@ Product 4v was obtained in 97% yield, with a dr ratio of >20:1 indicated by 'H
\\.zms NMR analysis of crude reaction mixture; The major isomer was isolated as a white
\o/©\3 © solid (m.p. 136-138 °C); HPLC analysis (Chiralcel OX-H, ‘PrOH/hexane = 1/99,
1.0 mL/min, 230 nm; t: (minor) = 12.79 min, t: (major) = 13.45 min) gave the isomeric composition of
the major isomer: 90% ee; [a]p® = -22.5 (¢ = 0.16, Acetone); 'H NMR (400 MHz, CDCl3): §
7.36-7.31 (m, 1H), 7.22-7.19 (m, 1H), 7.16-7.12 (m, 1H), 7.03-6.99 (m, 1H), 6.89-6.88 (m, 1H),
6.47-6.44 (m, 1H), 6.24-6.21 (m, 1H), 5.45-5.42 (m, 1H), 3.72 (s, 3H), 2.47 (d, /= 4.2 Hz, 1H), 2.11
(d, J = 4.2 Hz, 1H), 0.02 (s, 9H); *C NMR (100 MHz, CDCl3): § 204.62, 158.64, 141.13, 135.46,
131.08, 129.23, 128.54, 128.14, 127.64, 126.25, 123.96, 110.94, 108.22, 55.49, 46.80, 45.24, 31.88,
0.03; IR (ATR): 2955, 1697, 1489, 1441, 1121, 845, 700 cm’!; HRMS (ESI): Exact mass calcd for
C20H22Na02SSi [M+Na]": 377.1002, Found: 377.1008.

s analysis of crude reaction mixture; The major isomer was isolated as a reddish solid

@ Product 4w was obtained in 90% yield, with a dr ratio of 11:1 indicated by 'H NMR
o (m.p. 60-62 °C); HPLC analysis (Chiralcel OX-H, 'PrOH/hexane = 0.5/99.5, 1.0

nw

S
mL/min, 254 nm; t (minor) = 7.91 min, t- (major) = 6.90 min) gave the isomeric

composition of the major isomer: 98% ee; [a]p* = -113.3 (¢ = 0.12, Acetone); 'H NMR (400 MHz,
CDCl3): 6 7.36-7.32 (m, 1H), 7.24-7.21 (m, 1H), 7.15-7.11 (m, 1H), 7.02-6.97 (m, 1H), 6.75-6.74 (m,
1H), 6.45-6.42 (m, 1H), 5.17-5.16 (m, 1H), 2.50 (d, /= 4.0 Hz, 1H), 2.28 (s, 3H), 2.15 (d, /= 4.1 Hz,
1H), 1.85 (s, 3H), 0.04 (s, 9H); 3*C NMR (100 MHz, CDCl3): § 204.96, 141.24, 135.53, 134.22,
131.14, 131.09, 130.85, 129.34, 128.57, 128.41, 127.94, 126.16, 121.71, 47.72, 46.15, 32.41, 20.97,
20.53, 0.05; IR (ATR): 2949, 1699, 1487, 1248, 1148, 849, 700 cm™'; HRMS (ESI): Exact mass calcd
for C21H24NaOSSi [M+Na]": 375.1209, Found: 375.1208.
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Product 4x was obtained in 74% yield, with a dr ratio of 10:1 indicated by 'H

. Srus NMR analysis of crude reaction mixture; The major isomer was isolated as a
/ﬁ?o white solid (m.p. 142-144 °C); HPLC analysis (Chiralcel OX-H, ‘PrOH/hexane =
0.1/99.9, 1.0 mL/min, 254 nm; t: (minor) = 9.73 min, t: (major) = 12.67 min) gave the isomeric
composition of the major isomer: 92% ee; [a]p? = -123.2 (¢ = 0.38, Acetone); 'H NMR (400 MHz,
CDCl): 6 7.38-7.34 (m, 1H), 7.26-7.22 (m, 2H), 7.14-7.10 (m, 2H), 7.00-6.96 (m, 1H), 6.43-6.40 (m,
1H), 5.63-5.62 (m, 1H), 2.52 (d, J=4.1 Hz, 1H), 2.18 (d, /= 4.1 Hz, 1H), 0.88 (s, 9H), 0.02 (s, 9H);
3C NMR (100 MHz, CDClz): & 205.02, 147.83, 141.13, 134.99, 131.28, 131.06, 129.19, 128.73,
128.26, 126.36, 124.03, 122.02, 120.80, 47.31, 46.00, 34.35, 32.12, 31.08, 0.01; IR (ATR): 2968,
1701, 1246, 1128, 990, 852, 745 cm™'; HRMS (ESI): Exact mass calcd for C23H2sNaOSSi [M+Na]*:

403.1522, Found: 403.1513.

3. Transformations of product 3a to 6
Ph

Ph - o o}
EH . O\rlll’Me Sc(OTf)3 (10 mol% ) N—
e - /
N "
\©\S © ph)\H DCE, 60 {t \©‘\ on
S
6, 92%, 3:1dr
3a (0.2 mmol) 5 (1.5 equivs)

major: 98% ee, minor: 98% ee
To a Schlenk tube was sequentially added 3a (53.2 mg, 0.2 mmol), nitrone 5 (40.5 mg, 0.3 mmol, 1.5
equivs) and Sc(OTf)3 (9.8 mg, 0.02 mmol, 10 mol %), followed by the addition of anhydrous DCE
(2.0 mL). The reaction mixture was stirred vigorously at 50 °C until almost full consumption of 3a by
TLC analysis (about 7 h). The reaction mixture was rapidly passed through a short pad of silica gel,
and washed with Et20. The obtained organic solution was concentrated in vacuo to give the crude
product. To determine the diastereoselectivity of the product, the residue was first dissolved in CDCl3,
and took some samples for 'H NMR analysis. Then the sample for analysis and rest crude product
were recombined for column chromatography purification to afford product 6 (73.4 mg, 92%), using

PE/EtOAc (50/1, v/v) as the eluent.

.., analysis of crude reaction mixture; The major distereoisomer was isolated as a white

Ph@ Product 6 was obtained in 92% yield, with a dr ratio of 3:1 indicated by '"H NMR
N
" Mo .

\©\s solid (m.p. 144-146 °C); HPLC analysis (Chiralcel OX-H, ‘PrOH/hexane = 0.5/99.5,

1.0 mL/min, 230 nm; tr (minor) = 11.70 min, t- (major) = 14.02 min) gave the isomeric composition of
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the product: 98% ee; [a]p? = -143.3 (¢ = 0.12, Acetone); 'H NMR (400 MHz, CDCl3): § 8.42-8.41
(m, 1H), 7.47-7.44 (m, 2H), 7.40-7.36 (m, 2H), 7.34-7.30 (m, 1H), 7.15-6.85 (m, 6H), 6.69-6.66 (m,
1H), 5.69 (dd, J = 12.0, 2.5 Hz, 1H), 4.21 (s, 1H), 2.56 (s, 3H), 2.54 (s, 3H), 2.49 (dd, J=13.3, 12.0
Hz, 1H), 2.04 (dd, J = 13.3, 2.5 Hz, 1H); '*C NMR (100 MHz, CDCl3): § 207.62, 140.10, 139.07,
135.55, 135.47, 131.22, 130.46, 129.21, 128.96, 128.65, 128.32, 127.95, 127.74, 126.56, 122.57,
76.71, 75.46, 63.95, 44.91, 42.54, 21.86; IR (ATR): 2918, 1701, 1493, 1454, 1047, 972, 698 cm’!;
HRMS (ESI): Exact mass calcd for C2sH23NNaO2S [M+Na]*: 424.1342, Found: 424.1340.

4. X-ray crystallographic data of 3a, 41 and 6

Data intensity of 3a* was collected using a 'XtaLAB AFC12 (RINC)' diffractometer at 99.9(9) K.
Data collection and reduction were done by using Olex2 and the structure was solved with the
ShelXS structure solution program using Intrinsic Phasing and refined with the ShelXL refinement
package using Least Squares minimization. Crystal data for 3a: Ci7Hi4OS, T = 99.909) K,
orthorhombic, P212121, a = 7.54810(10) A, b = 11.5576(2) A, ¢ = 15.3921(3) A, a = 90°, B =90°, y =
90°, ¥ = 1342.77(4) A>. Z = 4, peac = 1.317 g/em’. 25631 reflections collected, 2375 [Rint = 0.0506,
Rsigma = 0.0203] independent reflections, Ri1 = 0.0252, wR2 = 0.06080 (I > 24([), final), R1 = 0.0264,
wR2=10.0613 (all data), GOF = 1.038, and 173 parameters.

O
T

Table S1. Crystal data and structure refinement for 3a.

Identification code 3a

Empirical formula Ci7H140S
Formula weight 266.34
Temperature/K 99.9(9)
Crystal system orthorhombic
Space group P21212;

a/A 7.54810(10)
b/A 11.5576(2)

3 Supplementary crystallographic data have been deposited at Cambridge Crystallographic Data Center (CCDC number: 2053474).
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c/A

o/°

pre

v/°

Volume/A3

Z

Pealeg/cm’

p/mm!

F(000)

Crystal size/mm’

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A
Flack parameter

15.3921(3)

90

90

90

1342.77(4)

4

1.317

2.029

560.0

0.36 x 0.22 x 0.18

CuKo (= 1.54184)

9.57 to 134.156
9<h<8, -13<k<13,-18<1<18
25631

2375 [Rint = 0.0506, Rsigma = 0.0203]
2375/0/173

1.038

Ri =0.0252, wR2 = 0.0608
Ri = 0.0264, wR> = 0.0613
0.14/-0.15

-0.012(7)

Table S2. Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement Parameters
(A2x10%) for 3a. Ueq is defined as 1/3 of of the trace of the orthogonalised Uy, tensor.

Atom X y z U(eq)
S1 -132.3(7) 5120.1(4) 2904.6(3) 25.99(14)
0] 310(2) 6692.8(13) 1666.9(9) 31.0(4)
C10 3302(3) 5368.6(16) 3210.0(12) 19.7(4)
Cl4 1913(3) 3945.8(17) 4147.0(13) 24.0(4)
C15 1810(3) 4762.5(17) 3485.3(12) 22.1(4)
C12 5051(3) 4359.5(15) 4287.9(11) 21.2(4)
C6 5019(3) 7814.7(15) 3088.7(12) 22.6(4)
Cc9 2917(3) 6180.0(18) 2487.9(12) 21.7(4)
Cl6 1032(3) 6132.0(18) 2232.5(13) 24.8(5)
C4 7964(3) 8155.5(19) 3636.1(15) 31.5(5)
Cl1 4919(3) 5162.4(15) 3608.8(11) 20.4(4)
C7 3773(3) 7402.3(18) 2400.5(13) 24.6(5)
Cs 6839(3) 7795.9(18) 2974.2(14) 27.1(5)
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C13 3536(3) 3761.5(18) 4541.4(13) 23.2(5)
C8 4252(3) 6474.2(19) 1775.6(13) 25.7(5)
Cl17 6791(3) 4157.3(19) 4729.2(14) 26.9(5)
2 5458(3) 8565.8(19) 4537.2(15) 34.8(6)
Cl 4337(3) 8208.9(18) 3878.7(14) 29.7(5)
C3 7273(3) 8540.8(19) 4418.2(16) 33.1(5)

Table S3. Anisotropic Displacement Parameters (A2x10°) for 3a. The Anisotropic displacement factor
exponent takes the form: -2n’[h%a*?U11+2hka*b*Uix+...].

Atom Un Uz Uss Uz Uz U

Sl 17.8(3) 33.1(3) 27.0(2) -0.6(2) -1.8(2) -1.02)
0l 28.3(9) 41.4(9) 23.4(7) 1.8(6) -5.8(7) 6.3(7)
C10 21.1(11) 20.5(9) 17.5(9) 3.1(8) 1.9(8) 0.9(8)
Cl4 22.3(12) 24.0(10) 25.6(10) 20.4(8) 4.6(9) 3.4(8)
C15 20.2(11) 24.3(10) 22.0(9) _4.4(8) 1.1(8) 0.9(9)
C12 23.6(11) 20.0(9) 19.9(9) 20.9(7) 23(9) 0.5(9)
C6 23.5(11) 19.0(9) 25.3(10) 45(7) -0.7(9) 0.0(9)
C9 23.4(12) 23.5(10) 18.2(9) 0.4(8) 20.1(8) 1.6(9)
Clo 24.8(12) 29.1(10) 20.5(10) -5.009) 0.009) 2.7(9)
C4 24.2(12) 28.6(11) 41.9(13) 5.7(10) 22.9(10) :3.0(10)
cl1 19.2(10) 21.7(9) 20.4(9) -0.5(7) 3.1(8) -0.6(9)
C7 25.9(13) 24.5(10) 23.4(10) 5.6(8) 0.9(9) 0.4(9)
Cs 28.6(13) 25.0(10) 27.7(11) 4.4(9) 3.3(10) 2.7(9)
C13 27.1(12) 21.4(10) 21.1(10) 1.0(8) 2.7(8) 0.9(8)
C8 22.7(11) 36.4(12) 18.1(9) 2.8(9) 1.0(8) -0.7(9)
C17 25.1(13) 28.4(11) 27.3(11) 6.009) -1.3(9) 0.8(9)
C2 37.7(15) 32.6(12) 33.9(12) -9.3(10) 22.2(10) 2.8(10)
Cl 26.4(13) 29.8(11) 32.9(12) :3.8(9) 0.6(9) 3.009)
C3 35.1(14) 27.0(11) 37.3(13) 22.009) 29.2(11) -2.8(10)
Table S4. Bond Lengths for 3a.

Atom Atom Length/A Atom Atom Length/A

S1 C15 1.766(2) C6 C7 1.494(3)

S1 Cl16 1.792(2) C6 C5 1.385(3)

ol Cl16 1.215(3) C6 Cl 1.397(3)

C10 C15 1.392(3) C9 Cle6 1.477(3)

C10 C9 1.483(3) C9 C7 1.559(3)

22



C10
Cl4
Cl4
Cl12
Cl12
Cl12

Cl1
CI5
Cl13
Cl1
CI13
C17

1.386(3)
1.391(3)
1.384(3)
1.401(3)
1.392(3)
1.497(3)

Table SS5. Bond Angles for 3a.

Atom
Cl15
C15
Cl1
Cl1
C13
C10
Cl4
Cl4
Cl1
Cl13
Cl13
C5
Cs
C1
C10
C10
Cl16

Table S6. Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters (A2x10°%) for

3a.

Atom
H14
H4
H1l
H7
H5
H13
H8A

Atom
S1
C10
C10
C10
Cl4
C15
C15
C15
Cl12
Cl12
C12
Co6
Cé6
Cé6
C9
C9
C9

X

Atom
Clé6
C9
C15
C9
C15
S1
S1
C10
C17
Cl1
C17
Cc7
C1
C7
C7
C8
C10

915.53
9184.3
5921.97
2984.99
7311.51
3617.12
5427.2

Angle/*
92.16(10)
112.80(18)
119.39(18)
127.81(19)
118.38(19)
113.57(15)
125.16(16)
121.27(19)
120.30(19)
118.6(2)
121.06(17)
121.92(19)
118.8(2)
119.3(2)
123.80(18)
123.33(19)
111.37(18)

y
3533.69

8137.47
5559.71
7999.51
7540.69
3222.86
6140.36
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C9
C4
C4
C7
C2
C2

Atom
Clé6
Clé6
C8
o1
o1
C9
C3
C10
Cé6
C8
C8
Co6
Cl4
C7
C1
C2
C2

C8
(O8]
C3
C8
Cl
C3

Atom
(Y
C9
C9
Clé6
Cl16
Cl6
C4
Cl1
C7
C7
C7
C5
Cl13
C8
C2
C1
C3

<

4320.13
3553.59
3424.37
2166.39
2450.19
4988.51
1821.75

Atom
C7
C8
C7
S1
C9
S1
C5
Cl12
C9
Co6
C9
C4
CI12
C9
C3
Cé6
C4

1.527(3)
1.390(3)
1.385(3)
1.485(3)
1.383(3)
1.383(4)

Angle/*
114.22(18)
116.92(17)
57.52(14)
122.83(17)
127.1(2)
110.09(15)
120.2(2)
120.46(19)
119.24(17)
122.4(2)
60.15(13)
120.5(2)
121.86(19)
62.32(14)
120.2(2)
120.7(2)
119.6(2)

U(eq)
29
38
25
30
33
28
31



H8B 3808.83 6543.3 1186.34 31

HI7A 7508.06 3655.86 4377.71 40
H17B 6591.36 3803.35 5284.89 40
H17C 7388.72 4882.81 4807.97 40
H2 4988.84 8823.27 5061.43 42
HI 3117.34 8231.59 3962.78 36
H3 8026.87 8781.28 4860.84 40

Data intensity of 41* was collected using a 'XtaLAB AFC12 (RINC)' diffractometer at 99.99(10)
K. Data collection and reduction were done by using Olex2 and the structure was solved with the
ShelXS structure solution program using Intrinsic Phasing and refined with the ShelXL refinement
package using Least Squares minimization. Crystal data for 41: C2Hi7FOS, T = 99.99(10) K,
monoclinic, P21, a = 6.6246(2) A, b = 12.6387(3) A, ¢ = 10.4032(2) A, & = 90°, B = 90.958(2)°, y =
90°, V'=870.90(4) Az-= 2, peale = 1.329 g/cm3. 16182 reflections collected, 3057 [Rint = 0.0661,
Rsigma = 0.0370] independent reflections, R1 = 0.0705, wR2 = 0.1874 (I > 20([), final), R1 = 0.0743,
wR2=0.1912 (all data), GOF = 1.038, and 227 parameters.

Table S7. Crystal data and structure refinement for 41.

Identification code 41
Empirical formula C22H17FOS
Formula weight 348.41
Temperature/K 99.99(10)
Crystal system monoclinic
Space group P2,

a/lA 6.6246(2)
b/A 12.6387(3)
c/A 10.4032(2)
a/° 90

4 Supplementary crystallographic data have been deposited at Cambridge Crystallographic Data Center (CCDC number: 2053475).
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pre

v/°

Volume/A3

Z

Pealeg/cm’

wmm’!

F(000)

Crystal size/mm’

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A7
Flack parameter

Table S8. Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters

90.958(2)

90

870.90(4)

2

1.329

1.782

364.0

0.36 x 0.28 x 0.12

CuKa (A = 1.54184)

8.5 to 134.03
7<h<7,-15<k<15,-12<1<12
16182

3057 [Rint = 0.0661, Reigma = 0.0370]
3057/1/227

1.038

Ri = 0.0705, wR> = 0.1874

Ri = 0.0743, wR2 = 0.1912
0.74/-0.40

0.017(14)

(A2x10°) for 41. Ueq is defined as 1/3 of of the trace of the orthogonalised U tensor.

Atom X

S1 721(2)
F1 -511(7)
o1 775(8)
Cé6 4019(9)
C5 5781(8)
C4 6291(10)
C7 3268(9)
C10 3018(9)
C19 4278(11)
C1 2802(10)
C3 5054(11)
C9 4584(10)
Cl4 5703(10)
Cl12 3536(10)
C17 6456(14)

y

5426.5(15)
3154(4)
3333(5)
5230(5)
5554(5)
6629(5)
4130(5)
3410(5)
4917(5)
5975(6)
7360(6)
3169(6)
4247(5)
3901(6)
5192(6)

3
9719.0(15)
6363(6)
9860(5)
8350(5)
7752(5)
7741(6)
8471(6)
7270(6)
3692(7)
8942(6)
8333(7)
8292(6)
4176(7)
6008(6)
1849(7)

25

U(eq)
47.0(5)
69.0(15)
57.1(15)
34.9(14)
33.3(13)
34.4(14)
35.6(14)
36.1(14)
42.6(16)
39.6(15)
41.8(16)
38.4(14)
43.5(16)
40.8(15)
55(2)



C22
C2

CI5
Cl6
C8

C18
Cl1
CI13
C21
C20

Table S9. Anisotropic Displacement Parameters (A%x10%) for 41. The Anisotropic displacement factor
exponent takes the form: -2n’[h%a*?U11+2hka*b*Ui>+...].

Atom
S1
F1
o1
Co6
C5
C4
C7
C10
C19
C1
C3
C9
Cl4
Cl12
C17
C22
C2
C15
Cl6
C8
C18
Cl1
C13
C21

8195(10)
3311(12)
7555(11)
7940(13)
1551(9)

4724(11)
1283(10)
5269(11)
2147(13)
2459(11)

Un
32.9(8)
35(2)
46(3)
31(3)
26(3)
31(3)
29(3)
32(3)
40(4)
30(3)
41(4)
31(3)
29(3)
40(4)
78(6)
36(4)
46(4)
42(4)
53(4)
21(3)
47(4)
31(4)
37(4)
64(5)

Uz

6987(6)
7051(6)
4046(6)
4521(6)
4105(6)
5406(6)
2632(6)
3722(6)
4658(6)
5133(6)

68.2(11)

67(3)
72(4)
48(4)
45(3)
45(3)
49(4)
46(4)
33(3)
63(4)
47(4)
48(4)
39(4)
50(4)
47(4)
45(4)
49(4)
49(4)
53(4)
75(5)
45(4)
54(4)
61(4)
44(4)

Uss
40.2(8)
105(4)
53(3)
25(3)
29(3)
27(3)
29(3)
31(3)
54(4)
25(3)
37(3)
36(3)
62(4)
32(3)
41(3)
44(4)
31(3)
47(4)
47(4)
38(3)
49(3)
56(4)
35(3)
40(4)

26

7069(7)
8929(6)
3583(7)
2432(7)
9395(6)
2458(6)
7185(8)
5400(6)
5458(7)
4314(7)

Uz
10.3(8)
37(3)
26(3)
7(3)
10(3)
3(2)
14(3)
10(3)
-903)
4(3)
-2(3)
12(3)
-17(3)
33)
-33)
10(3)
-3(3)
-3(3)
-2(3)
17(3)
-2(3)
16(3)
-13)
0(3)

Uis
6.1(6)
-22(2)
12(2)
-6(2)
-3(2)
-10(2)
0(2)
-1(2)
-16(3)
-6(2)
-8(3)
-2(3)
-3(3)
-1(3)
3(3)
-4(3)
-2(3)
-13)
53)
2(2)
-6(3)
-6(3)
-5(3)
-903)

41.8(16)
42.2(16)
46.2(16)
51.0(17)
44.7(18)
47.1(15)
47.0(17)
44.2(16)
49.3(18)
48.1(17)

Un2
8.3(8)
-13(2)
0(3)
2(3)
-1(3)
2(3)
-4(3)
-6(3)
4(3)
33)
-1(3)
0(3)
0(3)
-16(3)
-18(4)
-5(3)
13(3)
53)
-2(4)
2(3)
0(4)
-6(3)
-13(3)
2(3)



C20

46(4)

47(4)

Table S10. Bond Lengths for 41.

Atom
S1
S1
F1
o1
Co6
Co6
Co6
C5
C4
C4
C7
C7
C7
C10
C10

Atom
C1
C8
Cl1
C8
C5
C7
C1
C4
C3
C22
C10
C9
C8
C9
C12

Length/A
1.752(7)
1.792(8)
1.395(8)
1.208(9)
1.394(8)
1.483(9)
1.389(9)
1.400(10)
1.386(10)
1.521(10)
1.552(9)
1.509(10)
1.502(8)
1.504(9)
1.498(8)

Table S11. Bond Angles for 41.

Atom
C1
Cs
C1
C1
Co6
(05
C3
C3
Co6
Co6
Co6
C9
C8
C8
C9

Atom
S1
Co6
Co6
Co6
C5
C4
C4
C4
C7
C7
C7
C7
C7
C7
C10

Atom Angle/*

C8
C7
C5
C7
C4
C22
(O8]
C22
C10
C9
C8
C10
C10
C9
C7

92.0(3)

126.7(6)
119.7(6)
113.5(6)
119.5(6)
119.6(6)
119.9(6)
120.5(6)
120.9(5)
123.3(5)
109.4(6)
58.8(4)

115.5(6)
120.5(6)
59.1(4)

50(4)

Atom
C10
C19
C19
C19
C1
C3
Cl4
Cl4
Cl12
CI12
C17
C17
C15
C21

Atom
Co6
Cé6
C2
C2
C10
C19
C19
C15
C13
C13
C21
C18
C3
Cl6
Cl15
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203)

Atom
Cl1
Cl4
C18
C20
C2
C2
C15
C13
C13
C21
Cl6
C18
Cl6
C20

Atom
C1
C1
C1
C3
C9
Cl4
Cl4
Cl4
Cl12
Cl12
Cl12
C17
C2
C15
Cl6

-5(3)

8(3)

Length/A

1.514(9)

1.359(10)
1.460(11)
1.404(11)
1.402(11)
1.376(11)
1.406(10)
1.469(10)
1.339(10)
1.439(10)
1.425(12)
1.347(11)
1.367(11)
1.352(10)

Atom
S1
C2
S1
C4
C7
C15
C13
C13
C10
C21
C10
Cl6
C1
Cl4
C17

Angle/*

113.8(6)
120.7(6)
125.4(5)
121.2(7)
62.0(4)

123.8(7)
117.3(7)
119.0(6)
123.7(6)
118.2(6)
118.0(6)
120.4(7)
118.9(6)
118.8(7)
119.8(7)



C9 C10 Cl1 115.1(5) o1 C8 S1 123.0(5)

C12 C10 C7 116.1(5) 01 C8 C7 127.2(7)
C12 C10 C9 122.6(6) C7 C8 S1 109.8(5)
CI12 C10 Cl1 113.7(5) C17 C18 C19 121.0(7)
Cl1 C10 C7 119.9(6) F1 Cl1 C10 110.5(6)
Cl4 C19 C18 116.1(7) CI12 C13 Cl4 121.0(7)
Cl4 C19 C20 123.1(7) C20 C21 C12 122.6(7)
C20 C19 C18 120.7(6) C21 C20 C19 117.7(7)

Table S12. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A?x10%) for
41.

Atom X y /4 U(eq)
H5 6612.46 5060 7362.47 40
H3 5408.78 8072.19 8328.2 50
HO9A 5987.7 3286.36 8082.76 46
H9B 4349.51 2564.59 8844.57 46
H17 6685.66 5483.42 1043.72 67
H22A 9185.66 7203.49 7699.86 63
H22B 7881.06 7570.65 6510.43 63
H22C 8720.92 6411.84 6573.2 63
H2 2484.69 7548.07 9317.14 51
H15 8502.24 3598.01 3965.86 55
HI16 9164.98 4407.68 2031.03 61
H18 3798.68 5872.68 2085.81 57
HITA 1565.23 2101.09 6538.72 56
HI11B 1139.68 2275.96 8004.06 56
HI13 6211.99 3258.35 5759.11 53
H21 988.92 4826.55 5907.53 59
H20 1501.96 5587.31 3952.44 58

Data intensity of 6° was collected using a 'XtaLAB AFC12 (RINC)' diffractometer at 100.00(10)
K. Data collection and reduction were done by using Olex2 and the structure was solved with the
ShelXS structure solution program using direct methods and refined by full-matrix least-squares on
F? with anisotropic displacement parameters for non-H atoms using SHELX-97. Hydrogen atoms

were added at their geometrically idea positions and refined isotropically. Crystal data for 6:

3> Supplementary crystallographic data have been deposited at Cambridge Crystallographic Data Center (CCDC number: 2053476).
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C25H23NO2S, T = 100.00(10) K, orthorhombic, P212121, a = 8.40850(10) A, b = 9.74720(10) A, ¢ =
25.2684(3) A, a = 90°, B = 90°, y = 90°, VV = 2070.98(4) A z-= 4, pealc = 1.288 g/cm3. 48728
reflections collected, 4211 [Rint = 0.0860, Rsigma = 0.0316] independent reflections, R1 = 0.0362, wR2
=0.0892 (I > 20(1), final), R1 = 0.0385, wR2 = 0.0913 (all data), GOF = 1.107, and 264 parameters.

Table S13. Crystal data and structure refinement for 6.

Identification code 6

Empirical formula C25H23NO2S
Formula weight 401.50
Temperature/K 100.00(10)
Crystal system orthorhombic
Space group P21212:

a/A 8.40850(10)

b/A 9.74720(10)

c/A 25.2684(3)

a/° 90

p/e 90

v/° 90

Volume/A3 2070.98(4)

Z 4

Pealeg/cm’ 1.288

wmm'! 1.548

F(000) 848.0

Crystal size/mm? 0.38 x 0.12 x 0.08
Radiation CuKo (A =1.54184)
20 range for data collection/° 6.996 to 149.406
Index ranges -10<h<10,-12<k<12,-31<1<31
Reflections collected 48728

Independent reflections 4211 [Rint = 0.0860, Rsigma = 0.0316]
Data/restraints/parameters 4211/0/264
Goodness-of-fit on F? 1.107
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Final R indexes [[>=2c (I)]
Final R indexes [all data] R1=0.0385, wR2=10.0913
Largest diff. peak/hole / ¢ A7 0.19/-0.31

Flack parameter 0.012(8)

Ri1=0.0362, wR2 = 0.0892

Table S14. Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement Parameters
(A%x10°) for 6. Ueq is defined as 1/3 of of the trace of the orthogonalised Ul tensor.

Atom X y z U(eq)
C1 7691(3) 1430(3) 3547.6(11) 24.8(5)
C2 7482(4) 222(3) 3827.7(12) 30.9(7)
C3 7140(4) 292(3) 4362.7(12) 32.5(7)
C4 6996(3) 1546(3) 4622.7(10) 27.7(6)
Cs 7225(3) 2751(3) 4330.2(10) 22.7(6)
C6 7581(3) 2717(2) 3793.4(10) 20.4(5)
C7 7830(3) 3923(2) 3424.6(9) 19.1(5)
C8 8240(3) 3313(3) 2876.3(10) 22.9(5)
C9 6301(3) 4804(2) 3335.2(9) 18.8(5)
C10 4887(3) 3939(2) 3177.6(10) 19.6(5)
Cl1 4471(4) 3864(3) 2642.2(10) 24.2(6)
Cl12 3224(4) 3033(3) 2477.8(11) 27.8(6)
C13 2372(4) 2275(3) 2845.7(12) 29.5(6)
Cl4 2744(3) 2371(3) 3376.9(11) 27.7(6)
C15 4002(3) 3190(3) 3542.8(11) 24.5(6)
Cl6 9213(3) 4892(2) 3581.0(10) 19.8(5)
C17 8734(3) 5909(2) 4008.7(9) 18.8(5)
C18 4591(3) 6478(3) 3774.1(11) 26.0(6)
C19 9911(3) 7044(2) 4113.2(10) 18.6(5)
C20 10206(3) 7446(3) 4632.2(10) 24.3(5)
C21 11212(4) 8538(3) 4743.8(10) 29.1(6)
C22 11951(4) 9240(3) 4333.6(11) 28.3(6)
C23 11661(3) 8850(2) 3813.2(10) 24.8(6)
C24 10642(3) 7768(2) 3703.3(10) 21.6(5)
C25 6591(5) 1613(3) 5201.9(11) 41.3(8)
N1 5997(3) 5597(2) 3823.3(8) 19.5(5)
Ol 8597(2) 3986.2(19) 2494.8(7) 27.7(4)
02 7297(2) 6606.0(17) 3851.0(7) 19.8(4)
S1 8101.3(9) 1504.3(7) 2864.6(3) 28.08(17)
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Table S15. Anisotropic Displacement Parameters (A?x10%) for 6. The Anisotropic displacement factor
exponent takes the form: -2n’[h%a*?U11+2hka*b*Uix+...].

Atom Un U2 Uss Uzs Uz Uiz

Cl 21.7(14) 17.2(11) 35.5(13) -2.1(11) 2.9(11) -0.5(11)
C2 31.5(17) 15.7(12) 45.7(17) 1.1(11) 3.6(14) 1.1(11)
C3 33.5(18) 19.2(12) 44.9(16) 10.9(12) -2.3(14) 0.2(12)
C4 27.6(15) 26.6(13) 28.9(13) 8.9(11) -3.2(11) -3.5(13)
C5 25.3(15) 19.7(12) 23.2(12) 2.5(9) -2.6(10) -2.0(10)
C6 19.7(13) 15.7(12) 25.9(12) 2.0(9) -2.6(10) 0.6(10)
C7 21.6(14) 16.2(11) 19.4(11) -1.3(9) 2.1(10) 0.909)
C8 21.6(14) 22.5(12) 24.6(12) -3.7(10) 0.1(11) 0.6(11)
C9 22.6(14) 15.5(11) 18.2(11) -0.9(9) 0.4(10) 0.9(10)
C10 20.5(13) 13.9(10) 24.3(12) -3.1(9) -1.4(10) 1.7(10)
Cl1 28.2(15) 19.6(12) 24.7(12) -0.5(10) -2.1(10) 2.2(11)
Cl12 27.7(16) 25.6(13) 30.2(13) -6.8(10) -7.0(12) 3.4(11)
C13 26.2(15) 18.7(12) 43.5(15) -7.2(11) -5.5(13) 0.9(11)
Cl4 25.7(15) 18.2(12) 39.2(15) -0.4(11) 3.3(12) -0.7(11)
C15 25.7(15) 22.0(13) 25.8(12) 0.8(10) 0.2(11) -0.4(10)
Cl6 22.2(14) 15.6(11) 21.4(11) -0.1(9) 1.7(10) 0.4(10)
C17 20.8(13) 17.2(11) 18.4(11) 0.4(9) 0.1(9) 2.5(10)
C18 25.4(15) 22.7(12) 29.9(13) -4.4(11) -0.6(11) 2.3(12)
C19 18.9(14) 15.3(10) 21.5(12) 0.7(9) -1.6(10) 2.2(9)
C20 30.0(15) 22.8(12) 19.9(12) 1.6(10) -1.4(10) -2.0(12)
C21 35.7(17) 28.9(13) 22.7(12) -4.0(11) -6.2(11) -7.2(13)
C22 30.4(16) 19.8(12) 34.9(14) -1.7(10) -5.2(13) -5.2(12)
C23 29.1(16) 18.6(12) 26.8(12) 1.8(9) 2.7(12) -1.0(11)
C24 26.8(15) 16.3(12) 21.6(12) -0.2(9) -0.3(10) 0.4(11)
C25 56(2) 39.8(17) 28.5(14) 11.8(13) -1.9(14) -10.4(17)
N1 18.4(12) 18.2(10) 22.0(10) -4.0(8) 0.5(9) -1.7(8)
0]} 35.6(12) 27.109) 20.5(8) -2.4(7) 5.7(8) -1.0(8)
02 19.4(9) 14.8(8) 25.2(8) -1.7(7) -1.7(7) -0.3(7)
S1 32.8(4) 17.6(3) 33.93) -7.9(3) 9.2(3) -2.9(3)

Table S16. Bond Lengths for 6.

Atom Atom Length/A Atom Atom Length/A
Cl 2 1.385(4) C10 Cls 1.392(4)
Cl 6 1.403(3) Cl1 CI12 1.389(4)
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Cl1
C2
C3
C4
C4
(O]
C6
C7
C7
C7
C8
C8
C9
C9
C10

S1
C3
C4
(O8]
C25
Cé
C7
C8
C9
Cl6
Ol
S1
C10
N1
Cl1

1.761(3)
1.384(4)
1.393(4)
1.401(3)
1.504(4)
1.390(4)
1.515(3)
1.547(3)
1.562(4)
1.549(4)
1.204(3)
1.767(3)
1.510(4)
1.478(3)
1.399(4)

Table S17. Bond Angles for 6.

Atom
C2
C2
Co6
C3
C2
C3
C3
C5
Co6
Cl
C5
C5
Cé6
Cé6
Cé6
C8
C8
Cl16
C7

Atom

Cl1
Cl1
Cl1
C2
C3
C4
C4
C4
Cs
Co
Co
Co
C7
C7
C7
C7
C7
C7
C8

Atom
Cé6
S1
S1
C1
C4
C5
C25
C25
C4
C7
Cl
Cc7
C8
Cc9
Clé6
C9
Cl6
C9
S1

Angle/*
121.7(2)
124.1(2)
114.2(2)
119.0(3)
121.4(3)
118.4(2)
121.1(2)
120.5(3)
121.6(2)
114.4(2)
117.9(2)
127.7(2)
106.46(19)
113.7(2)
114.8(2)
105.40(19)
107.2(2)
108.65(19)
112.58(17)

Cl12
Cl13
Cl4
Cl6
C17
C17
C18
C19
C19
C20
C21
C22
C23
NI

Atom
C15
C15
CI12
C13
Cl4
C13
Cl4
C17
C19
02
02
C20
C20
C24
C21
C20
C21
C24
C23

32

CI13
Cl4
CI15
C17
C19
02

N1

C20
C24
C21
C22
C23
C24
02

Atom

C10
C10
Cl1
C12
Cl13
Cl4
C15
Cl6
C17
C17
C17
C19
C19
C19
C20
C21
C22
C23
C24

Atom
C9
Cl1
C10
Cl1
Cl12
C15
C10
C7
Cl6
Cl6
C19
C17
C24
C17
C19
C22
C23
C22
C19

1.387(4)
1.381(4)
1.390(4)
1.521(3)
1.508(4)
1.442(3)
1.467(3)
1.391(4)
1.396(4)
1.388(4)
1.389(4)
1.390(4)
1.387(4)
1.472(3)

Angle/*
122.6(2)
118.7(2)
120.6(3)
120.0(3)
119.9(3)
120.3(3)
120.5(3)
112.3(2)
115.4(2)
109.4(2)
104.64(19)
119.2(2)
118.6(2)
122.0(2)
121.1(2)
119.9(2)
119.5(3)
120.4(2)
120.5(2)



01 C8 C7 124.3(2) C18 N1 C9 112.0(2)

01 C8 S1 123.1(2) C18 NI 02 102.21(18)
C10 C9 C7 112.28(19) 02 N1 C9 105.14(18)
NI C9 C7 107.99(19) C17 02 NI 108.69(16)
NI C9 C10 112.1(2) Cl1 S1 C8 92.14(12)
Cl1 C10 C9 118.8(2)

Table S18. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A?x10%) for
6.

Atom x y b4 U(eq)
H2 7570.32 -621.95 3658.87 37
H3 7004.24 -516.78 4552.92 39
H5 7135.97 3594.59 4499.61 27
H9 6515.24 545451 3048.28 23
HI1 5034.09 4375.56 2394.38 29
H12 2961.04 2983.78 2120.88 33
H13 1551.84 1702.72 2735.07 35
H14 2150.45 1886.35 3624.61 33
H15 4255.29 3237.84 3900.66 29
HI16A 10100.68 4346.93 3706.81 24
H16B 9562.9 5392.13 3270.3 24
H17 8535.84 5410.34 4338.98 23
HI18A 4648.25 6985.05 3448.94 39
H18B 4553.64 7104.84 4066.82 39
H18C 3649.53 5920.39 3774.19 39
H20 9722.47 6975.32 4908.89 29
H21 11389.73 8798.75 5092.8 35
H22 12635.26 9965.79 4406.53 34
H23 12153.57 9317.33 3537.2 30
H24 10443.3 7523.47 3353.74 26
H25A 5498.25 1878.11 5242.87 62
H25B 7262.12 2276.28 5372.48 62
H25C 6754.36 729.08 5360.04 62

5. Biological activity evaluation

Cells culture
Human cancer cell lines HCT116, SISA-1, MCF-7 were purchased from the American Tissue
Culture Collection (ATCC), and normal cell lines HUVEC were obtained from ScienCell Research

33



Laboratories. Cells were cultured aseptically at 37°C with 5% CO: using McCoy's 5A, RPMI-1640,
MEM and ECM (Gibco) with 10% (v/v) FBS and 1% (v/v) penicillin-streptomycin (Sigma).

CCK-8 assay

The in vitro inhibitory effect on cell proliferation was measured using CCK-8 assay. Different
kinds of cells were seeded in 96-well plates at a concentration of 3,000 cells/well. After 24 h
incubation, compounds were added into each well at 50 uM. Seventy-two hours later, the old medium
was replaced with fresh medium containing 10% CCK-8, and the cells were incubated for additional 4
h. The optical density was measured at 450 nm and 620 nm (reference wavelength) using a microplate
reader (Berthold). If the inhibition rate of compounds on cells is higher than 70%, the ICso value was
determined by testing the inhibitory effects of the compound with 8 gradient-dilution concentrations.

The ICso value was calculated using GraphPad software.
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6. NMR spectra

000°0-—

Y961
10T
woT
0T

mvcd\
ccmd/.

8LET
cmm.mN
10¥°¢C

wor'e
vmv.mw
Lr¥'e

90L S
01L75
026'91
72691
$76°91
976°91
65691
Tr6'91
P69
976°9
€11°LA
9IT'L
611°L
€21°L
9T1°L
TETL
LET'LA
6E1°LA
wlLA
0S1°LA
01T°LA
0£T'L
SETL
8ETL
9T LA
1STL~
LST'L)
197°L
997
oLz L]
SLTLA
LLT LA
087'L]
¥8TLA
6T L7

¥96'1

10T~
0T~
e0T—
€P0T

99£ T~
8LET—
06£T—
10F'T—

wy
L oy
| T
[
S
(o]
60T f
w
2
g
[=9
&
b
wy
L en
(o]
wi| o
-
o
w
-
(]
o]
L&
o
[
=]
—00T|
-
=] d N
- ©
=S g
=]
=
=
=
e
T[] 48
| - 8,
=2
Mﬂ
2
(=
-
~
(o]
-
~
=
-y
o
80}
O
-
o
o0
-
=
(e
A
~

Foo1

o1

oot
70T

80t |

4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.2

f1 (ppm)
35

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0



orl'lc—
P6L9T—

160°Tr~_
991 er-"

r89L
oo_.__.__.v
6LY'LL

stz
mmw.mm_/

16L°LC1
128°LT1 k
991°8TI~\

09F 01—
0TETEL s

STTrEl
0s6'peEl
Y86PEL

LLL'E0T—

0SPTTT~
6C8'TCI

16L°LT1
128°LT1 iy
b8~

w0t —
oze' el —

STTHEL~
056 V€
P86 FE e

~H
nw’
o)
S

3a

T T T T T T T
134 132 130 128 126 124 122
f1 (ppm)

T
136

-10

20 10

50 30

200 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

210

36



110¢
810°C
0£0°C
0r0°cT

15077
1E6T~,

YLET
S8ET
L6ET
60¥'T

88E°¢C
o:w.mW
4343

S8LS
68L°S

69
8769
969
8969
STO'L~
7

SHo'L
wwo._..\
801°L
6ETL

8L
09z°L

1€€C—

PLET~
SBET~
L6ET—
60t'T"

¥6'9

wvodV
$96'9—
wco.@\

ST0'L—
SHO'L—

880°L—
801°L—

6TC L~
8FT L~
09T L—

00'F|

SO'1

I—|—|

Tc.m.

—10°1|

=561

T.o.?

1.95

245 240 235 230 225210 205 2.00

730 725 720 7.15 7.10 7.05 7.00 695 6.90

f1 (ppm)

f1 (ppm)

. ‘ H
o
S

3b

LN

00t

00°¢ |
MS._

Foo

Hlmc._ I

101
56'1

B660 [

0.0 -0.5

0.5

3.0 2.5 2.0 L5 1.0

3.5

4.0
f1 (ppm)
37

6.5 6.0 5.3 5.0 4.5

7.0

i

8.0



00T°1T
1£T1T
SS89C—

Ir1er~
sigey—"

EV89L
191 .ﬁﬁW
BLVLL

wreel
£P87TTI

ovh._pm_/
L1recl ./
YLTOEL W

180°1€1
CIElel

616FEl \.
c__._.c,wm_\\

16t°LEL

BLE0T—

wrTTl ~
eF8'TCl—

6PLLTT—

LIT6T1—
PLTOST~
180°T€1

SPAPTAS

616FET~
9LOSET~"

lot'LEl —

T T
124 122

T
126

T T T T
134 132 130 128
f1 (ppm)

T
136

-10

40 30 20 10

50

200 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

210

38



80€T—

SYN
_NQN/
mmo,mW
wo'T
mmo,m\
cwm.m./

w6eT
vcv.NN.
SIFT

Fiv'e
cmv.mW
b9 43

8¥9°S
789°
LE69
6£6'91
15691
$56'91
L5691
65691
19691
190°LH
£90°L1
890°L
BLO'LA
£80°L7
S80°L
060°L
LTTL
LhTL
09T'L
L6T'L
£0E°L
80€'L
61EL
£T€°L
0EE°L

T

T =

W

$S6'l—

1207

ch.NM
o'z
mmc.m.\

08€T~
T6€T~
POb T
sz

LE69
omo.@W
1¥6°9
SC69—
LS6™9
6569
1969
190°L
moo.__.”/
890°L—
8LOL~F
£80°L
S80°L

060°L

LTTL
LTI\
0TLA
L6TL

83/
80€°L-}
61€L~

£2EL7T
0EE'L

VN

I—'—1

10°1

—860

66'C

o

—90°Z|

ﬁwod.

2,10 2.05 2.00 1.95 1.90

f1 (ppm)

fl (ppm)

735 730 7.25 720 7.15 7.10 7.05 7.00 6.95 6.90 250 245 240 235 230
w %
S

06

F 66T
40T

1ot

Foor

960

860
90T

860 |

EL6']

0.0 -0.5

35 3.0 25 2.0 L.5 1.0 0.5
39

4.0
f1 (ppm)

6.0 55 5.0 4.5

6.5

7.0

7.5

8.0



0s0'1z””
1Z1LT~
POV 1€
$80°pE~,

EE8T TP~
Eld Ry e

Tr89L
cc_;.._..v
8LY'LL

1S€°2T1
SQ.NN_/
PIEST
89°LT1 M
SLTOEI~,
6T IE

welel
wmw.wm_\
IF1°s€l

296051 —

8r8'E0C—

1S€°CC ~
106°CCI—

ylescl—
P89LTI—

SLTOET~_
T lel
[4483 V.

BESEL~
Ir1SET-"

T
120

T T
130 128 126 124 122
fl (ppm)

T
132

T
138 136 134

-10

20 10

30

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

210

40



Pesr—

L89S
omo.mw
w9°s

697
9¥6'9
8h6'9
969+
9969+
896'9
Eo.?ﬁ
STI'L
0€1°L
PHIL
1£T°L) ﬁ
1571

097L
667'L
POE"LA
gL
61¢L]

S~

_ MM

)l

—Vom.o

i
!

1.9

20

24 2.1
f1 (ppm)

25

5.6

57

69 58

7.0

fl (ppm)

7.1

7.2

73

74

Cl

P

|

3d

\\"%
S

A

E86¢

Fio

Foot

Foot

960

01

86'1
Wo@
Q0T

0.0 -0.5

6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 15 1.0 0.5
f1 (ppm)
41

7.0

7.5

8.0

3.5



9s1'IT—
799'9C—

8T8 IP~
660°¢F—
606'St—"

EV89L
cc_‘_.._..v
LL¥'LL

[A39r#d|
018°ZT1 %
996°LC1
19L°8¢1 %ﬂ
mcm.cm_./.

6ECTET—
699°FEl

mmo.wm_wm
0ET°GEl

SOT'LEL

9$9°€0C—

TESTTI ~
018°zel -~

996°LTI—
19L°8T1—

W06 0ET~
6EETTET—

699°tE1
C6ore1-
oersel”

S0TLET—

Cl

3d

7 (72}

we

T T T T
126 124 122 120

T
128

T T T T
138 136 134 132

T
140

fl (ppm)

-10

20 10

30

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

210

42



000°0-—

¥96°1
9L6°1
S86°1

oma._ln
moo.m\

YLET
98¢C
L6ET

60t'T

[43383
mmm.mw
9LE'E

POLS
LOL'S |
60475
9697
5691
$56'91
15691
896'91
€691
769
9691
869
0669+
180°LA
£80°L
LBO'LA
F60°LA
960°L~
£01°L
S01°L
911°L]
811°L
_MN.L
1S7°L

—

[

L

1961
9261~
861 —
966'1

6007

PLE T~
9867~
L6ET—
60t T

FOL'S
.__.o.__..mv
60L°S

9769
75691
$56'9
LS6°9
8969+
£L6°9
PL69
E@%

TN

7869
0669
180°L—
£80°L 7
L80°L
¥60°L
960°L
£01°L]
SO1°L
911°L
8IT°L-
1€7L
15z

T

oo

v

1.90

1.95

J

%mc.m
wwc.m
Wwo._ 3

7.0

f1 (ppm)

245 240 235 230210 205 2.00

57

6.9 6.8 5.8

f1 (ppm)

72 7.1

7.3

[

iy

B0l

o001

=001

Ego¢
Fcot

80T

7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 05
f1 (ppm)
43

7.5

8.0



£ Ic—
S18°97—

S~
Eler—

8oL
cc_._.._..v
8LY'LL

EEECII
8FSSII >
S09°CTl
LBLTTI >
000°8CT~
TET0EL
so1°0gl W
8TY 1l
1L07CE]
el
069F€1
w@lsel

90191~
615°¢91—

985°€0T—

EEECIT~
8PSSI-"

S09°TTI~
L8LTTI

000°8C1—

Eroel
mfdm_v

8THIE1~
1L0°ZEL~,
ws1TEr—

069FEl—
erseEr—

S

o
L <

|

136 135 134 133 132 131 130 129 128 127124 123 122

i

116 115

f1 (ppm)

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

44



-113.936

10

-10

-20

-30

-40

-50

-60

-70

-80

90

-1|00
f1 (ppm)

45

T
-110

-120

-130

-140

-150

-160

-170

-180

-190

-200

e
=210



000°0-—

LTS
mmh.mv
eL’s

8569
1969
LL69
0869
seo'L
LSOL
oL
9L0°L
8LOL
EETL
L
6veL
£8TL
09T'L
S9TL

£96'1~
SL6'1 M
¥86°1

966°1 /
120"

TLET~,
€867~
S6€T—
LovT"

LoL's
mm__..mW-
TEL'S

8569
196'9
LL69
0869

$50'L
EE/
TLOL-L

9L0'L
8L0°L

20}

6reL—¢
€5TL
09T'L

S9TL

1.95

_V_o.m.

%c_._.

%_c._

70 69 68

245 240 235 230 210 2.05 2.00

57 56

5.8

74 73 72 71

f1 (ppm)

f1 (ppm)

Cl

~H
W
(0]
S

3f

|m

—

orl
wm_o.m

EI1071

Foo1

660 t

B0
Repz
6T

-0.

3.0 25 2.0 1.5 1.0 0.5 0.0

35

f1 (ppm)
46

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0

8.0



0LTIT—
LES9T—

v~
YoUer—

EV89L
cc_._.._..w
8LY'LL

199°CC1
85L°TTI
001°8C1
mmw.wm_/
Fer'lel
POL1EL

_—

LL8'TEL
TEL7EEL
L¥SHEL

LoTsEl

8ESE0C—

199°2T1 ~_
85LTT1"

001821 —
£69'8C1 —

er el —
POL 1E1—

LLBTEI /
leLeel—
LPSVEI~_
LOT'S¢El N\

I

f1 (ppm)

136 135 134 133 132 131 130 129 128 127 126 125 124 123 122

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

47



0000—

656'1
0L6°1
6L6°1
166’1 -7
mmo.m\.

wmm‘m./

6LET
SM.NN
€0F'T

96Tt
m_m.mw
8450

65671~
0L6'1—
m;._%
166'1

$T07—

89€°T~
6LE T~
16£T—
g

5569
8669
8&.@%
969~

SL69~
LL69F
&@%
2869
669
669
6669
600°L
€L
910L

1£GL—

1STL~
LSTL—

€071

—tot

w1

00T

ﬁmo._ r
%cc.m [

1.90

1.95

fl (ppm)

245 240 235 230 |2.10 2.05 2.00

6.95
~H
o
39

7.00

7.20 7.05

f1 (ppm)

7.25

7.40

7.45

20l
Moo.m

ol

oot |

Frot

Feoe

=0T

00T

45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 05
f1 (ppm)
48

5.0

55

6.0

6.5

7.0

7.5

8.0



ELTIT—
LEV9C—

P8I TP~
990y

178°9L
cc_;.._..v
6LY'LL

8T8°ITI
659°CCl
LTl

601°8T1
SIFIEl
17911
9I1ZEL-E
98t'eel
T0SrEL
1Tsel

F0S°€0C—

8TRITI ~
659°TT1~_
LTl

601°8C1 —

SIFIET—
1€l A
oI1°zel

98¢°€el "
08 HE1—
ITSET—

T T T T T T T T
134 132 130 128 126 124 122 120
fl (ppm)

T
136

-10

20 10

30

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

210

49



0000—

PLO']
986°1
S66°1
L00°T

omo.m\

LSEC
69t'C
08€°C

w6ET

8TEEN

1S€°¢
Q.m,m.\

£9L°S

mE.L
79691
9691
996'9
89691
8691
8601 (
986'91

88601
T10°LA
910°L
670'LA
TE0°LA
SE0'LA
8E0°LA
Ly
TEN'LA
1S1°L

9ETL
mmmun./

mmm.ﬁ%
oveLd
8L¢°L]
08€°L]
78¢°L]
$8eL]
66€'L
0¥ L
SoF'L-

T

FLO T~
9861 ~—
$66'1~"
100z
9207

LSET~L
698 T~
08€T—
68T

£9L°6~_
89L°6"

wy
[aa]
<
~
ic
o

,JV\ULJMJ\

ANAN

(48 4

FO'L|

1.95

2.00

2.05

f1 (ppm)

230

2:35

Fay

2.40

245

J oot

Br

— 960

f1 (ppm)

66'1
Wm:
00’1
L0'1

7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.10 7.05 7.00 6.95 6.906.85 5.80 5.75 5.70

o1

L0 |

0.0 -0.5

0.5

3.5 3.0 25 2.0 1.5 1.0

4.0
50

75 7.0 6.5 6.0 55 5.0 4.5
f1 (ppm)

8.0

8.5



6£TIC—
L9t —

010 TP~
YLOEP—

EV8'9L
191 ‘_.L..W
8LY'LL

1LY Tl
£89°CC1
L187CTl

191°8C1
o._..m.mm_./
086°6C1 W
6 0Ll -7
1yl *
et
8Ll
11T6EL
8€9°9¢1

69t €0T—

ILF'Tel
mwc.mm_w
LI8'TTl

191821
6LT 6T~
086'671 ~
9p6'0€1

1F €] M

weel””
88EEl ~
TSEI~

85991 —

w ~ H
O
S

3h

-

136 134 132 130 128 124 122

138

f1 (ppm)

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

51



996°1
mmo.m/
Ng,NW

0S0°C
mcc.m.\

SEFC
LT
LSYT

0LY'C

£CC'E
mvm.mW
L9T't

@o.mg
8997+
0869
+$6°9
69691
TL69
SL6'9
8€1°LA
£S1°L
LST'LA
TLI'LA
9L1"LA
12T'LH
17T LA
09T°L
TSEL
SSEL
[LEL
PLEL
06€°L
£68°L
1¥L
EIvL
0EvL
Per'L
0L
£SF'L
9S¥'L
09t°L

996'1y

OLUC

N%.NW
0507
£007/

SEF'T
Ly T~Y
LSPT-T
0LE'T

€TTE~
SHTE—
LTe""

0569
569
6969
TLo9
SL69
BE1L
£ST1°L
LST'L
TLI'L
9LT'L
1ZTL
IvTL
09z°L
sl
SSEL
ILe'L
YLEL
06e°L
£68°L
1L
£IrL
0EV'L—F
vmv.ﬁ\
oFr'L

£Sr°L

9sF'L

09%°L

e

TN | YN

oo e

Feoef
Fsott

LoE

25 24 23 22 21

1.8

119

2.0

f1 (ppm)

34 33 32 31

7.1 7.0 6.9

f1 (ppm)

7.3

74

75

A

FE0€
E-80'1

Eco1

Foot t

E10T |

B0
0T

=001 ¢

pLoe

0.0 -0.5

4.0 35 3.0 2.5 2.0 15 1.0 0.5
f1 (ppm)
52

4.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5



Lel'lc—
86T9T—

L31°EY
YO Er

FF8'9L
191 ._‘._‘.W
8LY'LL

£09°1T1
9757zl
S8ILTI
_S.wm_/
147621
3:.5%
PSETEI~
9T8°TEl
SECTHEL
TECHEN
LIGTEL

oL E0C—

€091l —
9T8'TCl—

SeILTl—
12081 —

Ivr6cl—

PRITTEL-"
PSO'IEl—
8T8 TEI~

BECTEL
Nmm.vm_w
LI6VEL

-10

10

3i
20

\“'%
S
30

Br
40

60 50

70

90 80

122 120
120 110 100
f1 (ppm)
53

126 124
140 130

136 134 132 130 128
f1 (ppm)
190 180 170 160 150

200

210




T8 T~

LLTT
681°C
861°C

[l laod
LLF'T
%w.m/
oom.NN
118T

955°E
whm.mv
009°¢

€8L°
TN
£68°91
66891
$169
61691
€L
9ET°L
£51°L
LST°L
£€T°L
£5T°L
09T L1
1LFL

SLyL
S8t'L
rovL
66v°L
1S,
915,
869°L
61L°L
0EL'L
98L°L
r6L'L
008°L
PO8'L
018°L
8I18'L

T, [P iaia

118+

LLTT

681°C~
861°T 7
EN.N\.

LLF'T

wmﬂ.mV
008T-r
:m.m\.

S68°9
66879
S169

6169
CEl'L
%Il
eSIL
LST'L

£ETL
€TL
09TL
IL¥VL

SL¥'L
S8¥°L
orL
66¥ 'L
1S°L
9ISL~~
869°L
6IL°L
0eL'L

98L°L
voL'L
008°L
P8'L—%
Ew.n&n
8I8°L

1

M

AN A e

Muco.c

Wwo.c r

Feort

WB.N

me._ |
Woc.m.

%oo.m

%S._

Wm&d

1.9 1.8 1.7

83 23 2l
fl (ppm)

24

2.5

2.6

70 69 68

79 78 77 76 75 74 73 72 7.1

f1 (ppm)

J

66T |

Fio1 |

660

Foot

Foeo0 |

H/ycm_.o

860

Beeor [

LOT
H\.wm._

%S,N i

0.0 -0.5

0.5

1.0

L5

35 3.0 25 2.0
54

4.0
f1 (ppm)

7.5 7.0 6.5 6.0 55 5.0 4.5

8.0



SCrit—
808°9T—

ELVTh~
Atd>2d

8oL
cf._‘._‘.w
LL¥'LL

LTSTTN
1127220
L8T9TT+
11921
SO8°LT1
1€8°LT1
T68° LTI
ratar TAR\
047821
LTI6TI

SSETEN
0€8°1€1
898°7€1
PITEET
£98°PET
180°5€14

T

8L E0C—

LTS TCI~
1Lzel ="

LBTITI~.
11¥921-"
SO8°LTI
1€8°LT1
T68°LT1 /7
N_N.wm_\n
0LT'8TI
LTI6T1 \

SSETET
0E8'1€1-"
8IS'TEI
PITEEl~

98 PET ~
180°SE1-"

fl (ppm)

137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120

|

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

55



LS0T
moc.mw.
LLOT
mwo.m.\
BEVT
omv.mq.M
_cv.mx
ELV'T

9¢E’E
hmm.mW
6LE'E

S209~,
0543
9689
6689
7069
S06'9
69
£56'9
LS6'9
9969
9669
000°L
910°L4
0z0°L]
961°L]
861°L1
60TL
1zLA
LT
097'LA
LT L
697'L

R

R

%mo.v

%wo._ r

ﬁmod
[}

o1

%3.@

LO°T

7A

2.0

T e
Lo
n./_\l..,
)
&
—e= E+0h
| s 501
(o]
L w
ol
J Fes0
7
{70
-’
m <
<
wy
[ o0
v
=
- O
S
vy
-
(=]
= J Feot
=
wg
[
~&
on
s ¥6°0
- mg._
L — +0'1
= 160
L] 90'1
b,
wy
-
&
(=]
- on
~

-0.5

3.0 25 20 1.5 1.0 0.5 0.0

35

4.0
f1 (ppm)

4.5

6.0 5.5 5.0

6.5

7.0

7.5

8.0

8.5

56



68T 1C—

WL LT—
6E19¢—

LE6GEr—

EV89L
191 ;.L..W
8LY'LL

el
ocmdm_/
101°9¢1
.\.Nw@N_W
10T°8¢1 -7
619°8C1 A
0se1el

66EVEL
owm.mm_.\
8S8LE]

P81°E0T—

C0ETTI~
69§°TT1~"

101°9¢1—
LTB9TI—
10T8TT~_
619871 —

0Se1El—

66ETEl —
99T el —

8GR LET—

140 138 136 134 132 130 128 126 124 122 120

142

f1 (ppm)

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

57



000°0-—

6€6'T
5661
900°C
910C
L30T
6LT T~

85¢°C
69E°T
18€°C
£6E£T

10¥°€
mmv.mw
Sti'e

785°S7
LSSSH
655°6
LLL'9
6LL9
18L°9
€829
LOT'L
PITLA
LTT°LA
0TI'L]
VR
LTrLy
PEL'LA
8€1°L
oF1°LA
€S1°L

651°L

€171

8I1T'L

0£7L

£€TL

T L
8YT L]
£sT°L
85T'L
£97°L
o7 L]
€LTLY
LLT LA
187°L
¥8T'L]
687'L7

LLLO
oR.mV
18L°9-F
£8L°9

86°0[

—LOE

—00¢

6.75

6.80

7.10

7.15

7.20

725

7.30

I

H
we’
(0]
S
3l

fl (ppm)

FLO6T
B80'1

Feoe |

F901

Foot

E660

860 [

00T
FLoe

0.0 -0.5

6.5 6.0 55 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
58

7.0

7.5

8.0



C19°0C—
vmo._m.\
1£69C—

LTI'Tr~
889" ¢y

EV89L
cc_._.._..v
6LY'LL

PRI0TI—
ShLLTI
LEFRTI W
£16'8T1-;
esv o1/
LSTIEl
£8¢°1€1

£SEPEl
6887VEl

LSB'E0T—

F81°0CT —

SPLLTTI~
LEY'8TI~
€16'8T1

£8F°0€1 ~
LSTIEI~
€867 1€1-"

esErEl~
688 VEl—

~H
W
(0]
S

L

3l

136 134 132 130 128 126 124 122 120 118 116
f1 (ppm)

138

-10

20 10

30

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

210

59



608°S~
1€8°6~"

9£L’9
N?Q@Mn
LSE9
19€9

LT69
£€6'9
9IT'L
611°L
'L
6ZI'L
SEI'L
6El°L
wl'L

vl
w#NhWW
1STL

9§T'L
Tl
ILTL
YLTL
88C'L

7574 7372717069 68 6.7 6.6 6564 63 626160595857

fl (ppm)

A

Eeo1

Faon

Foot

Fso¢

Foor

660

Fo960
00T
86T

0.0 -0.5

0.5

3.0 25 2.0 L.5 1.0

35

4.0
f1 (ppm)

45

5.5 5.0

6.0

7.0 6.5

7.5

8.0

8.5

60



89—

9T 1P~
09L°Th—"

Sor'sS—

EV89L
191 ._‘._‘.W
8LY'LL

L6980T—
vov 11—

0LS°TTT
#06'921 W
008°LT1-\
695871
zivosr
9EFEL-7
oom.wm_\

SO8'8S1—

£89°€0T—

L6980l —
vor 111 —

0LS'TTI —

F06'9T1 ~
008°LTI -7
mom.wm_‘.\\|
[48:40131

Mt PEl—
66L°SET-"

SO88ST—

S
3m

T T
110 105

115

T T T T X T T T
155 150 145 140 135 130 125 120
f1 (ppm)

|
T
160

T
165

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

61



woe
£20°¢
£r0'e

Pe0'e—
vmm.m./

18¢°¢
£6t°¢
SoF'e
9I¥'e

LI¥Y
cvv.ww
a4

65L9
1994
8LLY
1849
€0LL7
£TLL
TLL
176°L
E6'L7
96'L
S11°8
8118
0718
g
PELR
6£18
1718
T8
T8
L¥T8
0sT8
s
9578
978
9978

—

A

dIX
ms‘mk
£r0°€-7
¥S0°€

YEe
18€°¢

mom.mV/
Sov's
c;.m\

65L°9
19L°9
8LLO
18L9

0L L~
0L L
hLL="

176'L
@3/
296'L~y
S8
811'8
0z1'8
s
T
6€1'8
1718
178
T8
LTS
0528
€578
958
978
992’8

W

Feot

Froe
Fsot

3.0

f1 (ppm)

o

a0l

2ol

4.5

6.8

71

8.1 8.0 79 78
fl (ppm)

8.2

8.3

H
w'
0}
S

3n

1

€01

H0e |

5501

oot

Feoi g

8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
62

9.0



S9L°0T—

1e0rLe—

16T°TH~
£C8 e

8oL
191 ._.._..W
8LY'LL

68161l

wm:.mm_/
8E8'LTI
166°LT1
[ASS: 1A

9T 0L~
666" 1€l —

m#m,vm_.\
gh.wm_u\
9L6PEL

PO¥ €0T—

681°611—

8ISl —

8ES'LTI~_
166°LT1~"
s 871"

9ZF 0Ll —

666°1E1—

GFTPEL~
POLFET ~
9L6vEl "

I

136 134 132 130 128 126 124 122 120 118 11
fl (ppm)

138

6 Q\S

3n

-10

20 10

30

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

210

63



890°C
_wo‘mw
060°C
Nc_.m.\
SeF'e
hiw.m./
wmv.NN
0L¥'T

wre
#mv.mw
L15°¢

S88°C
omm.mv.

101°L
901°L
9TI'L
L
oFI°L
09T°L
ILTL
wT'L
FOt'L
61E°L
(A3
1340
19¢°L

890°C
180°7~\
060T-7
01T

SEbT

LFFT~x
8SP'T-T
0LF'T 7

TLFE~,
Por'E—
Lise””

C8R'S~_
0686~

%7.5._
%S._

860

%oo._

y
o

26 25 24 23 22 2.1

1.9

2.0

fl (ppm)

36 35 34 33

5.7

5.8

7.0 60 59
f1 (ppm)

72 71

74 73

T

Cl

Frot

Fiot

Foot

Fseo .

Froe

Fiee |

0.0

0.5

3.0 25 2.0 1.5 1.0

35

64

4.0
f1 (ppm)

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0



99T LT—

008°Th~_
08¢ ch-"

Tr89L
mw_HFW
LLY'LL

€071
_\.G‘mm_/
3_.2_/
:_N.wm_/

B6L'8TI~x
PEE0EL -

TLelel
o1 EEl
leteel

£98°9¢1

£88°00C—

0Tl —
LLY'ETI—

Le1Ler"
L6TRTI—
86871~
PEE0ET~
TLETEI~

Pol'tel~
lep'eel-"

€98°9E1 —

Cl

126 124 122 120

118

128

130

f1 (ppm)

138 136 134 132

140

nl

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

65



L6’ 1—

L86'T
m%.m%
0z0°€~"
87T E—
sLTe”
BESTE~_
¥SSE-E
$85°E
109°€
1£9°¢
819°C

19¢°s
Sor's
17697
9%6°9
676°91
9691
99691
69691
S0T'L
11TL]
617°L
$TTLA
€6TLY
0rT L
SPT'LA
£5TL
09T'L
86TL
80€'L
ZIfL
61€'L
LTEL
0€E°L
9pEL
6hEL

L86'T~_
£00°€—
0z0°€~"

8CTE—
SLTE—

8E5°E

wmm.mM
SRS E~
109~
1€9°€~7
wE.m\

Wwo.c

2.9

3.0

3

%mo.ﬁ r

Tc._.
Fosol

960

—66'1 |

—s0er

33 32
fl (ppm)

34

36 35

37

695  6.90

7.15 7.00

730 725 720
fl (ppm)

7.35

7.40

TLo¢

860

Feot1

10°1
960

oot

960

o6l L

Ecog

3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

3.5

f1 (ppm)
66

7.5 7.0 6.5 6.0 55 5.0 4.5 4.0

8.0



yeric—

§95°CE—

806°0r—
98T Sk~
LYS 'Ly —

EV8'9L
cc_;.._..v
8LY'LL

678°7T1
9E1°€T]
£10°+21
€€8°9Z1
%&SW
S19°LT1
£01'821-"
S9ETET—
Sm.mm_%
8€TSEl
1+9°8€1
LSL'SP1—

$69°C0C—

6T8TTI ~
9€1°€TT "
£10vT1 -~

£E89TI

6EFLTI M
S19°LT1 7
£01°8C1 /S

s9ezEl
008°€€1 —
SETSEI~_

179°8E1 —

LSLSPl —

|

148 146 144 142 140 138 136 134 132 130 128 126 124 122 120

|

f1 (ppm)

-10

20 10

30

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

210

67



L —
6£0°C

00T
€80T
190°C
091°¢
£L1T
yot'T
eT
886°C

SN

/= §

mmc.m/.

050°C
Se0C
190°¢C

ocﬁm\
£LI'T

LA

PET~
86T

N\ D
O — O
(o Mo e
L
e

NN M | " JL

9T L~
PP L~
6T L~
LEvL”

X

Esor|

-
2

Feorp

—80°¢

0071

—S0F[

1.6 15

2.0

22 21

23

24

2.5

26

7.25 7.20 7.15

7.30

740 7.35

7.45

f1 (ppm)

f1 (ppm)

Bl

=10¢€

80°€ |

SOt
=00°1

1.0 0.5 0.0 -0.¢

1.5

4.0 3.5 3.0 2.5 2.0
f1 (ppm)

4.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

68



16£71¢C
996°CC
66€°8T
9T6L
SE¥'6C
8¥9°6C
86l
E00¢
STT0L
LI¥0E

65F Ly~
68L°6F—

98L7ETI
9E1°s¢1
LLYLTI
ohw.wm_w

0S6'8C1
068°6T1—
LO6'CEl—
906°GEl
¥1079¢€1
BBLTHI—

8E0°661—

9BLETI—
9ET'STI—

LLY'LTI~
6L8'ST]

056'8T1 BS
065671~

L06'TEl—

906'SE1~,
F109€1~-"

BBLTVI—

142 140

146 144

130 128 126 124 122 120

132

138 136 134

f1 (ppm)

10190T

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

69



S90°L
¥80°L
£ET°L
A
9LT'L
181°L
wlL
961°L
LoT'L
eI
60¥°L
9I¥'L
€L
0E¥'L

S90°L—
P80°L—

UL~

181°L—

B

M

me0't

001

—56'¢

a

L5

1.6

2.1

23

24

25

7.0

7.1

3

74

7.5

f1 (ppm)

f1 (ppm)

UJMLA

Fso¢

B0l

EH0E |

Feoe
001

ch.m
S6't

7001

-0.5

3.0 2.5 20 1.5 1.0 0.5 0.0

35

f1 (ppm)
70

45

5.0

15 7.0 6.5 6.0 5.5

8.0

8.5



95T'1T
£95°1T
61°€T
185°8C
0£F'6T
£29°67
CI9A ———
80070€
661°0€
T6£°0E
¥85°0€
661 L~ B
1€£1°0s— —
T
o 3
’,,
zs
mmmmm_/
00€°5T1 o
Qm.wm_/ =
0L9°61 W . <
7907671 CCH'EC] — u —
LTIEEI— 00€$T1— U © ]
6S0°9€1 = =
£1£°9¢1 \ - —
18T°LEL \ . &
by £66'8T1~_ ]
0L96T1~ S =
oL6T17 D=
S8
LTIEEl— — <&
£
SS0'9ET~ — by
£1£9¢1-" ] -
18T LE1~" ]
188°6€1— — g
m
LLO661— —

OO0
TITIUT

-10

40 30 20 10

50

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

20

71



L8s1—
6£0°T
SH0'T
0S0°C
950°T
1907
Nw_.mu\
cm_.m.\
£6£°C
1£S°C
SPe'T

981'Ly
681°L1
161°L7
£61°L
S61°LA
L61°LA
002'L
70T LA
LOTL~%
60z L
1L
v1zLd
1LTL
L6T L
£1€7L
£7F L
Ter L]
mm_i
L

=

1

L8

BT~
961°T

£6ET—

[£6°T~
kST

981°L
681°L
l6l'L
£61°L—¢ A
Sel'L
L61'L
00TL

WL
LOTL

60TL
1L
YiTL
1LTL
L6T'L
EIEL

€L
TEvL M
SEvL—-
e

1

ol

L
=)
poeh 2
|~ M
20|
[T &E
R
.
e
Loe=| <
g6T|
L v
o
—10'1|
O
s
O o
T
s o
\s~
zs
w -
=
261 o
L
o
wy
L
s
—
L RE
=
=
4]
~ —)
[=]
LS
=
—01] g
i

-0.5

2.0 1.5 1.0 0.5 0.0

25

3.0

35

4.0
f1 (ppm)

4.5

5.0

55

6.0

6.5

7.0

7.5

8.0

8.5

72



cecTIe
128'CC
6¥9°8C

£Er°6C
§T9°6C
LI8°6T
010°0€
20T0g
S6£°0¢
985°0¢

Y699 —
85005 —

€Ol
gw.mm_./
081°6C1
81T°6TI1

600°Tk1

687661 —

192°90C—

er0vel —
YOy’ sTl—

081°6¢T1
w_m.am_v.

L8STEl ~

hwc.mm_
101°€€1 V.

996°SET~
FrT9e1-"

6007k —

|

146 144 142 140 138 136 134 132 130 128 126 124 122 120

f1 (ppm)

Cl

CHs;

\\“%
S

4c

L

!

-10

20 10

50 30

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

20

73



110
S10°LA
LEOL
6E0°LA
1H0°LA
PLIL
81°LA
061°LA
961°L~
0T L]
607L
L1z
WL
62TL
€97
9r7 L
967L

T

=i

Tioer
LT

6£0°T
32%
0s0c-f
§50°T
190
R_.N%

orlIT

00€°C
9¢T

IPST~
PSST

1oL
S10°L

LEOL
omc.hw
0L

PLI'L
Nw_..\.%
061°L~E

961'L~E
POT'L
60TL
LITL
[y
6CT'L
£9T°L
9LTL
96T°L

_

M

Ta.m‘

HIS._
me.m

wwc‘m 1

Fseof

—L6'L

maadl

1.6

2.0

2.1

2.2

23

2.4

25

2.6

7.4 73 7.2 7. 7.0 6.9

7.5

3

ﬁ
B
&

5 o
S

:
sl

B

I

B

ﬁ

10°€

10°1
¥6'C
S0
860

Le'l

vo'v

4.5 4.0 355 3.0 25 20 1.5 1.0 0.5 0.0 -0.!
f1 (ppm)

5.0

7.0 6.5 6.0 5.5

7D

8.0

8.5

74



$69°0T
€671
PTTET
££9'8T
9EF'6T I —
62967
LTR'6C —_——
£10°0¢
907°0€
86£°0€
165°0€
S69° Lt — -
125°05— _ |
Laed
T
5o
\\z
- ¥
(]
=
0SL'7T1— —
wy
e
0SL°T21
S98°LT1 SO8'LTI~ ‘
P16zl TWI6TI~
L6L76TI L6L6T] ~ =
680°0€1 680701~ o =
105761 LLTELS, — B —
0L65E1 108°T€1 o S—
001°9€1 ) -
080"k — 0L6'SET~_ J — —
001°9¢1-"
=]
r
080°€P1 — —
v
i
LIT661— —
T9T96T —

-10

20 10

50 30

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

20

75



£6E°S
mmm.mw
L6E'S

0£6'97
7869+
€691
LE69
0569
7569
15693
L5697

0TL
1 _Sww
127°L

097°L]
897
987 L
£0€°L
Log°L

b

T6'E
¥T6'€
LF6'E
056'¢
PLTE~C
00€t+~"

£6E°¢
mmm.mw.
L6E'S

0£6'9
cee9
SE6'9
LE6Y
0569
569
669
LS6'9
0TL—F
1TTL £
09T°L
89TL
98T'L
£0t'L
LOE'L

Frot

Fro1f

Foo1

S0sl

4.5 4.0

55
f1 (ppm)

55

6.5

7.0

7.5

Fooe

EE01

E00°1

Fro1

Fro1 |

oot

¥0°T |

SO

0.0 -0.5

0.5

3.5 3.0 25 2.0 1.5 1.0

76

4.0
f1 (ppm)

45

5.0

8.0 7.5 7.0 6.5 6.0

8.5



L0 1e—

YoTTeE—
6F9°LE—

STh 6~
009705~

EV89L
cc_;.._..w
8LY'LL

88TTCI

omv.vw_/
T1T'8Tl ,/
mmm.wm_w
[48%:141

9e8°0¢1 —
66T 1€l 7

SOSFEl “\.
9IPLPEL

91¥9¢1

LO¥T0C—

88TTCI —

(U3 4 A

14l
£5T8TI W.
[atx1al

9E80ET ~
66T 11—

SOSHEL~
IPLYEL ="

9IF9El—

CH,Br

S
4e

LM,JA H

138 136 134 132 130 128 126 124 122 120
fl (ppm)

140

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

77



L06'€
0l6’t
££6°C
9¢6'c
€977~
88T -7

L06'E
016'¢
£e6't
9€6'¢

9T~
88—

£THS~.
LS

0£6'9
Te69
€69
9€6'9
6769
156'9
669
956'9
1669
966'9
[10:L~
0LOL~
L8O'L~
Tl L%
LTl'L
vl
oFI'L
6FI°L
651°L
1L
Sol'L
SITL
BFTL
09T°L

CHzBr

B NN

861

~S0'1

€0l

01|

Iy

44 43

39

42 4.0

5.4

5.5

73 72 71 70 69 68 67 6.6
f1 (ppm)

74

15

IN

Foo¢

90|
Egoe

Fsot

Fsot
Feot

661 [

Iy

0.0 0.2

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
f1 (ppm)
78

8.0

8.5



890°1¢
6rT1T

8EETE—
£88°LE—

SSS6h~
908705~

EV89L
cc_;.._..w
8LYLL

el
wow.ﬂm_/
8Z1°8CI ./
166°8C1 /
LTY0EL
£P1T1ET V

09€°€E1-T
:32\
799'€1 \

S90°8EL

¥ —

Qe —

89Tl —

8T18TI—
1S6'8CT—
LTROEL

ePIIET V

09EeEl~

LI9FEL
Nccdm_v.

S90°8El —

CHQBI’

\“'%
S

e

o)

T
120

T
125

130
fl (ppm)

T
135

T
140

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

79



0000—

1S6'1—
TTT
.\._N.NV

067T~,
i rad

S8RE~_
016"
0T~
87T~

61¥'s
mmw.nv

£86'9
$56°9
8569
£L6'9
SL6O
8LO9
60T°L
8ITL
6CT'L
WL
YSTL

rocat
TSUT

W0TT~,
Lige"

067 T~
05T

S8R E~
016"

T~
8T

61’
£Tr's

£56'9
€569
8569
£L69
SL69
8L69
60T'L
8I1TL
6TT'L
oL
¥STL

Feoe[

Froir

| .

1.8

CHQBI’

— Fot

= Fewn

= Fwif

—_— Woo._

FR60L

—L6Y

f1 (ppm)

44 42 40 38 36 28 26 2422 20

55

6.0

6.5
fl (ppm)

7.0

7:5

8.0

Fat
Feon

860

Lot

w Fsoec
M 101 |
Frot

75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 0.5
f1 (ppm)

8.0

8.5

80



oF1'Ic—

P8 1E—
6ETLE—

10767~
£85°6~"

EV89L
cc_._.._..v
8LY'LL

oscel

STEVTI
E;N_/
omm.wm_/
996 01
Qﬁe#

0807FEl
BSTYEL
€671

YTOSEl

LY0T0T—

0s°TTl—

STEYTI—

LLF'8TI
9T8'8¢C1 s

996'0¢1—

SPOTEl—
080FEL

8sCrel .l/.i
1E6VEl—
vmo.mm_ /S

Cl

CHzBr

\“‘%
S

4g

T T T T T T T T
134 132 130 128 126 124 122 120
f1 (ppm)

T
136

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

81



000'0-— @ °
zs

o

oo v -
\c\c?‘:m
-

90T
“ogg [
LOTT =01
%ﬁ%
W
9¥8E
6v8'€ )
1L8°e7 9r8E — 0l =107
PLS'E 678'€ -3
681~ 1L8°€ .
1Ty vi8'E ——— F0l SRR
%:%
SITV
L
<t
S1°§ L <
E.mW SIS i — L
091°5 REW |||J Feot I
091°S
L
5)
g
Tel="
8699 6%
00L79 .
NE@W =l
8699 ]
00L79 mﬁ.m o
2049 €€1°L = =401 |
hicrs LST'L -
bl SLUL—F
St v
- LOT'L —S6'F I
E.Jm TITL L .
SLT'L ~ —S6F
61°L 1€CL
L0z e
ZITL WL
sl 1sTL
Ry ok =
LECL 09TL o6
T LA
1ST°LA
9571
997°L”

-0.5

0.0

1.0 0.5

1.5

=90°¢ [

2.0

2.5

3.5 3.0

4.0
f1 (ppm)
82

4.5

5.0

55

6.0

6.5

7.0

7.5

8.0

85




SES0T~_
£76°07~

LreceE—
thiilE—

S06°6~_
L6S 05"

EV89L
cc_‘_.._..w
LL¥'LL

SI871TI
161°8¢C1 ,/
0T8I
69T°6C1
P9°0€l
YTTIEL X
99¢°1€El
va.wm_u\.
m_c.vm_.\

(439131

SL¥'T0T—

SIBICI—

[161°8C1

cwm.mm_v
697671 —
PP 0ET~
PTTIEl~
99¢' 151~

TEF e~
£19'FEl~"

CEC9El—

CHzBr

4h

N M

118

124 122 120

130 128 126

f1 (ppm)

138 136 134 132

140

142

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

&3



000°0-—

0681
mm_.m/
%_.N%

[4:1 0

39 e
LS¥T
99%°T

0L¥T

8Ly
wcw.w/
Nom.v/

9T6' v~
10067

Se0's
8I1°S
wi's

mm#.m\
Ler's

1269
9769
1969
679
9769
661°L~
617'L
62TL
9sT'L
UL
68T'L

O
Avie o |

SSI'T~_
OIT—
w17

£5F°C
LSY'T
99T
0LY'T

1269
9269
1769

9569
661 L~
61TL
6CTL
95T’
Tl
687'L

=601

23 22 21 20 19 18
f1 (ppm)

25 24

2.6

45

6.5 6.0 55 5.0
fl (ppm)

7.0

7

I

mﬁco 0

CHyF
(0]
4i

zs

W

Feot

Feot

660

=601

mgo.m

=107 |

%om.m

00 -05 -10 -1.5

0.5

2.0 1.5 1.0

2.5

3.0

35

84

4.0
f1 (ppm)

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

9.5



190°1¢—

0Z8'8¢C
wow.wmv

mom.mw
N_m.va.
0E8"8F
w6y

EV89L

TIT LL
SLYLL

LSR8~
wom.#w\

66C°CCl
owm.wm_/

8EVPEL
L9vel
LY179€l

L6ET0T—

66C'CCI—
98TVl —
6C1'8¢C1 N\

081°821
187821

SOIlel—

BEPPET~
TLYTEL "

LP19tl—

LJLWJJL U

136 134 132 130 128 126 124 122 120
f1 (ppm)

138

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

85



-215.542

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
-30 -40 -50 -60 -70 -80 -90 -100 -110-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290 -300 -310 -320 -330 -340 -350 -360 -370
f1 (ppm)

86



961°¢C
01T
9Ir'e

weT
09T
909°C

8197C

SLYY
0Ly
SOLy

TELP~E

S6Lv—F
128v
¥is'y

0S8t

79691
95691
8S1°L
191°L
£91°L
6L1°LA
£81°L
09T°L
:HL !
£67°LA
POELY
60€'L-F
61£°L
e
1P€°LA
6¥€ LA
£5¢°L]
19¢°L
Ewi
UEL

—

SLOP~_
10LF~
SoLy~"
L%~
S6L T~
1287~
ch:aad
058+~

TS6'9~_
9569~
8SI°L
191°L
£91°L
6L1L
£81°L
09T°L
L8TL
£6T°L
POE'L
60€°L
61€'L
TEEL
:NSW
6YEL—

eseLf
19¢°L
L9¢'L

CLEL

4i' (minor isomer)

0T

*%;

=901

7.0 6.9 4.9 48 47
f1 (ppm)

71

T2

73

74

i

mg;.

=00°¢
mg;

0.0 0.5

0.5

3.0 25 2.0 1.5 1.0

35

4.0
f1 (ppm)
87

7.0 6.5 6.0 5.5 5.0 4.5

7.5

8.0



PEOIT
€614
£ETHT

6TLLY
ELLLY
9TL'sy
1¥S8%

THR9L~
091°LL
LLY'LL
£98°€8—
11958+

POL el
06£°€T1
9SFETl
1T1°8T1
mmm.wm_w
SEYRETI
6L 6C1
th.NQ”\
88°ELT
1€9°6E1
9ET°LET

TLTe6l
hwm.mm_v.

POLEC]
06£°¢Cl W
95 el

111’81 —
S65°871 —
segszl
6L '6T1 —

LTSTEl —

PR8'EET —

[€9°E1 —

DELLET—

4i* (minor isomer)

122

124

136 134 132 130 128 126
f1 (ppm)

138

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

88



-214.531

4i* (minor isomer)

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290 -300 -310 -320 -330 -340 -350 -3¢
f1 (ppm)

&9



000°0-—

£06°1
Nm_N./
Sri'e
81T
1ET

LTr'T
1e¥'C
orr'ec

SHPe

65LF
£8LY
hhw.wﬁ
_om,v./

8LOY
mcc.mV
S60°S-7T
0Trs
1554
8S¥°S

9169
61697
12697
S£6'9
6£6'9
1#6'9
869
7869~
¥90°L~"
E_.Tw
091°L7

981°L
907
FI1TL
£TTLA
6FT'L
£0€°L-

65LY
mwn‘v%
LL8Y
So.vV
8LOY—F
mcc.m\.
mm@.m*
ocre
145
wnﬂ.wuv.

91697
6169
126'9
€691
6£6'91
1769
8L6'9
7869+
PO0'L W
E:./
0IL
98T'L—
90TL
vITL
€TTL
6vTL
£0€°L

€09

6.5 6.0 5.5 5.0 45
fl (ppm)

7.0

5

€09

45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5
f1 (ppm)

5.0

5.5

8.0 7.5 7.0 6.5 6.0

85

90



PLO'IT
v_m._mv.

906°8C
T86'8C

hom.mw
o:u.ﬂwV.
6L98Y
£68'8%

8oL
191 ..D..V
O6LYLL
65678~
vcc.ww\

81T°CTl
L1EYTl y
8¢0°8C1
£60°6T1 W
PTUTEI~C

el
wwo.ﬁm_\.

8TFT0C—

81T°TTI—

L1ErTl—

8£0'8CI—
£60°6T1 —

YCUIEl—

680°€El—

IPSHEl
Nwm.vm_v

8S6°LEl—

124 122 120

126

138 136 134 132 130 128
f1 (ppm)

140

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

91



-215.105

~CH,F
W
o

4

50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290 -300 -310 -320 -330 -340 -3%
fl (ppm)

92



0000—

£56°1

11 _.N./
STIT~+
wm_,m.\

£r'T
Lr¥e
9s¥'T

19¥°¢C

CELY
LSLY
1S8°F

SIS
ELO6T
L66'7—"
680°s-7
PITS

19t°¢
mwv.mv

6¥6'9
¥66'9
6969

L6
TITL~

IECL
WL
9STL

€LY

LSLF~\
1587~
L8 T—
€167~
3@%
680°

¥l _‘m\

19%°¢
Sor'S v.

6¥6'9
569
6969
L6

clIc ...../

1€TL~

9sT’L

DI

%8._
T&._.

Feoil

o1

10°¢L

58 56 54 52 50 48 46
f1 (ppm)

76 74 72 70 68 6.6

Eco¢

=101

0071

SO0'1

106 [

-0.5

3.0 2.5 2.0 L.5 1.0 0.5 0.0

35

45 40
f1 (ppm)

5.0

55

6.0

7.5 7.0 6.5

8.0

8.5

93



eSIIe—

ESERT
8TH'8C

SLI'SH
9IT'sy
LY LY
LBO'8Y

£P89L
%_.RW
8LYLL
£95°T8~7
Em.sw\

Logcel
(43R 74 /
omm,wm_./.
vhc.wmﬁk
£92°1E1
hwo.mm_./.

[REA 23
cmh,wm_*
898°vEl

Te0T0T—

LOSTEl—

cslvel—

06£8T1~
PLO'8TI-"

£9T1ET—

LB6'EET

11TFel V
9TLVEl—
898+l £

L

J1y

125 120
f1 (ppm)

130

135

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

94



-215.094

Cl

\CH.F

we

4k

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290 -300 -310 -320 -330 -340 -3%
f1 (ppm)

95



Lya 1—
90€°T

omm.m/
PEET~E

§86°C
685°C
896°C
TleT

S*had

%3%
RO~
800'S~"~
wwﬁ.ﬁ
zIs

v0T'S
6CTs
LEY'S

e

6L89
£889
8689
2069
PITL
PETL
09T'L
ELV'L
Y8¥'L
gor'L
86F'L
w0s'L
806°L
61S'L
98L'L
£oL'L
008°L
0I8'L
CE8'L

o601

108t

5.0 4.5

55

6.5
fl (ppm)

7.0

8.0 o]

8.5

A

[Feot

Foot |

—Voo.c

E60°1

—1078

0.0 -0.5

0.5

35 30 25 2.0 1.5 1.0

4.0
f1 (ppm)

7.5 7.0 6.5 6.0 55 5.0 45
96

8.0

8.5



£68°0C—

T98'8T
wm?me.

1LE S~
816’81
cm_.mwv

8oL
_mm_._.._..w
LL¥LL
£66'78~7
wch.ww.\.

97721
6£15T1
19€°971
205921
01L'L21
w;.a_v
8E1'8T1
SrIIEl
896°Z€1
PIIEEl
0bTHEL
669°F€1

1€700C—

9TETTL —
6E1vC1 —

196921~
205971 —
01LLT1

816 LT1
ge1szl”

SPI el —

896'TE] ~
IR
OPTPEl ~
669FEl —

T
120

T
125

f1 (ppm)

T
130

T
135

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

97



-214.747

~CH,F
w'
o)

4]

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290 -300 -310 -320 -330 -340 -350 -3¢
fl (ppm)

98



860°1
6£0°C
0T
050°C
€80T
190°C
¥IsT
615°C
68T
£€6°C
12304
896°T
£85°T

69LY
vo__._mw/
688°F

v_o&V
w6v-7

L10°S
601°¢
PEL'S

P09
hg.oW
0509

9869
5669+
6669
800°LA
£60°LA
SE0°LA
LEOLF
mg.ﬁ&

=i

S0'L
¥S0°L
LSOLA
€L0°L]
sL0L
9z¢'LA
9re L]
69¢€°L
TLE L
T8¢
c8eL

S ——Y

14804

616T~X
65T
=/
£65°T
s
vs§TIy
895°C
€8S

986'9
$66'9
6669
800°L
€e0’L
SE0°L
LEO'L-T

6€0°L
cs0'L
S0°L
LSO'L

€L0°L
SLO'L

oTE'L
@i.hw
69°L

TR
8L~
sseL

T Y T

S

ﬁomd

660

6670

00'1|

L60

%mm.m

001+

01|

2.65 260 255 250 245210 2.05 2.00

1.90

1.95

f1 (ppm)

7.15 710 705 7.00 6.95

f1 (ppm)

740 735 7.30

I

66T

00°1
Moo._

Fie0

96'0
m@md
660

001 |
60

2.0

0.0 -0.

0.5

1.0

1.5

75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 2.5
f1 (ppm)

8.0

8.5

99



SLO'IC—
£20°6C
£01'6C
£9T°6T
SSt6C
L¥9°6T
0¥8°6C
££0°0¢
¥TT0e
L1¥0E
0T+
PELYY
8¥0°Ly
880°LP

1T1°E8~
118%8-"

wm_.mm_
#ho.vm_%
8969C1

LLYLTTI~:
sleecl—
mmvdm_%

ot 1el
068°+E1
_m__._..wm_\\

805°6€1

L69°10T—
011°90¢—

9eleTl—
YLOPEl —

896921
wota’
817671 —
€65051~_
£6£°1€1

068 FEl —
TEL°GET—

80&°6E1 —

29 21

30

45 44 31

128 126 124 122 48 47

130

134 132

140 138 136

f1 (ppm)

f1 (ppm)

o
\\“%
S

CH,F

4am

L

140

160

-10

120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

150 130

210 200 190 180 170

20

100



-213.455

~CH,F
we'
o)

4am

T T T T T T T T T T T T T T T T T T T T T T T T T T B T T T T T T T T T T T T T T T T T T T T T = T

60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290 -300 -310 -320 -330 -340 -350 -3¢
f1 (ppm)

101



0000—

0981 —
0E1'T
mw_.NV.
cw_.mw
LLTT
PEr'T
8Er'T
LT
were

€9L9
wo.....ov
0LL9

6£T°L
WL
LSTL

PoTL

YLLY
wo__l.w/
wa.v/.

LI6F~L
000'S ~
¥TO'S~

o
9II'S
:u_.m\

wom.w&
LTS

S9L9
wcﬁ.ch
0LL9

6£T'L
el
LSTL
TL

901

Yo't

6.5 6.0 5.5 5.0 45
f1 (ppm)

7.0

7:3

CH,F

we

il

4n

Fio¢

Ecot

B |

001

E90°T [

¥o'v

0.0 -0.5

7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
f1 (ppm)

7.5

8.0

8.5

102



015°0Z~,
6£6°07~

TL8'8T
8¥6'8C

SLSY
oL Sy
Y88y
9¢0°6F

r89L
oo_.ﬁ__.V
BLYLL
T68'T8-
ccc.ww.\.

179711
mmo.wm_/
£0F'8C1
891°6C1 W
9TE0ET~S
ESEIEl
9EEPEl

mmmdfk\
6¥E9tl

9e¥' 00—

o 1el—

860'8TT ~
£0r'8T1-"
891°6T1-"

976’01 ~
ECETIET

9EEFET ~
STSPElL~"

6¥T9E1—

CH,F

e

4n

138 136 134 132 130 128 126 124 122 120 118
f1 (ppm)

140

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

103



-215.010

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290 -300 -310
f1 (ppm)

104



6161
6£0°C
0T

0S0°C
§80°T
190°C

8L¥T
£6rT
96¥°C

115°T
899°C
9T
LL9T
£89°C
889°C
w69°T

06L'e—

L6S°S
009°¢
£09°¢

6629
6£F9
8LS9
L6S9
6199
L899
1699
$69°9
11L9
LIL9
0L

SHo'L
090°L
Q0L
S90°L
8rEL
L9E°L
6oF'L
0L
£eSL

L6S'S
aco.mv
€09°¢

6679—

I O GROTE I I U S

(13

1.8

20 19
f1 (ppm)

25

26

2.7

L

660

—660

9071 |

6l

—e0Cr

—c0lr

70 68 67 66 65 64 63

5.6

f1 (ppm)

T3 i1

7.4

76 7.5

Fore

E5071

101 |

Fore |

Feso

90°1

61 |

Feoz

Fao
o660

4.0 35 3.0 25 20 L5 1.0 0.5 0.0 -0.

f1 (ppm)

4.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

2.0

105



8ITIC
6658C
6L9°8C
6EF°6C
96t
ST8'6T
L1070
60T°0¢
10+°0€
$65°0¢
L8 'Sy

616°Sh

th.wv/
£TL8Y

69L8Y

020°6F

£98°66—

6THETT
SOF P11
PISHIT
08L°ST1
608°S11
8SI'811~
6L6°TT1
@S.NN_W
16€°€21 i
F06°STI g
1L8621 .\
609°1€1
ZICPEL
9FFEL
180°S€1
¥T6SEl

9ZT' 191 —

S9T'E0T—
197°90T—

81T1T—

665'8C
6L9°8T

9L8'SY
616°St
LY 8P~
£CL8Y
69L'8Y

0206t

£98'SS—

6ch'ell
SOF¥II W
PRSI
08L°CTI
608°ST1
8S1°811

ILsect—
609 1El —
TEPEl

Nﬁém_w
180°S€1 \

¥Lo'SEl

9191 —

28 26 24 22 20
11 (ppm)

UL

MA|U Ll

50 48 46

56

135 130 125 120 115 105
fl (ppm)

140

160

165

I H L

-10

40 30 20 10

50

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

20

106



114234
SC.115.003
120,880
121.648

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
.10 20 30 40 50 60 -70 -80 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

107



688°1
6£0T
SHO'T
050°T
950'C
190°C
0LT°T
@&.N/
%v.NW
LT
/YT
869°C
£99C
£99°T
¥L9T
8.9'C
789°C

L8LE—

SEV'S
wmv.mW
(U2 8Y
S6T9
FEP9
£LE9
¥65°9
9199
$89°9
LOL9
16879
£689
S689
L689
6689

610L
WNQHN
oL

687 L~
01s°L"

%wTJ Ts.m.

oFt'C
Por'e W
LIY'T
8r'T /

859°C
£99'C
L99°C
YLOT—F
wnc.NH\
89T

mmv.m
wmv.ww
(Uz8Y

$6T9

vmv.o./
m._..m.o/
659
9199
$89°9
Bh.@V
16879
£68°9
S68°9
L689
6689
610°L
STOL

A
68F'L
Em.ﬁ\

J Fe60|

1.8

1.9

26 25 24 23 22

24

f1 (ppm)

A

A

LA

—— Fseo|

56 54 52

76 74 72 70 68 6.6 64 6.2

f1 (ppm)

66T

mrcc.m

001

“m\ood

Feoe |

Fse0

0l

-0.

=
=
"
=
<
=
wy
hi
<
(o]
"
(o]
<
[aa]
"
[aa]
-
£ %
[==]
55 =
=
"
=t
S
wy
"
wy
S
O
"
O
S
~
e
~

8.0



987077
89607
LTS8T
L09'8T
P9T 6T
cmvomé
619°62
17862
£E0°0€ j
IWMUC Ay =S
8107
9619
cmm.ﬁ./
% (]
i 987 07— ] _
€79°8F 896'0T— g
PLY 8P oy
189°55— o
LTS'8T -
L09°8T a
0 )
- — L
9619~ SE /@ O 0o o
9€T'9r @ \z <
LTE8P - o’
Em.wwW < B
£098r
PLY8Y 25
w)
9LTEll
88TFI1
0EEHI1 e
STOSII IS b
¥SOSII ]
Y008I —
Sm.mm_/ R —
EQ.NN_W ) -]
6v1°cz] $8THI1
LYE0ET~, 0£EF11 w/ B
801'TE1-7 STOSII = e p—
e/ PSo'Sll — = 1
OTTHET F00°BIT~ =
TITPEL =]
0Z6'FE1 L68'TTI -
¥89°5€El rl6 Tl o —_— -
6V1°ETI &
LFE0El _
££0'191— %_._m_% _ S E
ETITEI~S — 1@
OLIPEL e
TITHE y —= “
0T6'FEl .\
#89°5¢1 s
<
2
£€0°191 — — -
wy
O
026'202— —

Yy

7aUUT

140

-10

120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

130

210 200 190 180 170 160 150

20

109



_~-114.231
™--115.000

120925
™-121.693

\
@o
~CF,H
W
o]
S
4p
T T T T T T T T T T T T T T T T T T T T T T T
10 .10 20 30 40 50 60 -70 -80 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

110



8171
Sm_._v.

680°C
mmo.mv

61S°T~_
87T

€297
979'5
m.wo.mA
97954
T1L91
1494
TEL9
SEL9
15L°9
#SL'9
#80°L
L80°L
€01°L
901°L
A WA
mm_._j
9L1L
931°L
L81°L
T61'L
0T 'L
171
617L-]
szTL
££7°L
YT L]
09T L
126
v2e L]
:A.&
L

—

M

=T

=

g

= 901

-80St

- zot|

7.25 7.20 7.15 7.10 7.05 7.006.80 6.75 6.70 6.65

f1 (ppm)

7.40 735 7.30

Fuoa|

E 001

F o001

F oot

F oo}

90°1
80°St
0l

-0.

<
[=}
hd
=
=
—_—
wy
—_
<
(o]
v
ol
<
[2g}
i
o
—_
g
a, —
& =
<&
ol
<t
<
vy
]
wy
<
o
M
=]
<
~
Vi
~
<
oo



8SSHT~_
L6SHT

SOF'1E—

9089 —

EV89L
cf._‘._‘.w
8L¥LL
0L Y8 —

wNm.NN_
vmh.mm_ /
666FC1
900°LT1
6LI'LTl W
PEE8TI
L880L]
OE1"sel *
_mm.mm_.\

8ECOEI

861 70C—

8TSTTI ~
yoLzer

666¥Cl —
900°LT1 ~

6L1LT1
s

LBBOET —

0ET°SEl~
1TTSEL 4
8ECOEI —

128 126 124 122 120

132 130

134

138 136

140

f1 (ppm)

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

112



06¢€’S
S6L's

L069
1169
976’9
0€69
0LT'L
6LI'L
88I1°L
10T°L
LOT'L
EITL
LITL
€L
£ET'L
09C°L

>

06€'S~
S6E'S

L069
169
9769
0£6'9
0L1°L
6LT'L
881°L
10T°L
LOT'L
€1TL—F¢
LITL
€L
£ETL
09z'L

J

74 73 72 71 70 69 68 67 56 55 54 53 52

f1 (ppm)

) Bpin
W
O
4r

Ll

|

E60TIL

F 0071

E 201

E sio|

1.0 05 00 -05

1.5

60 55 50 45 40 35 30 25 20
fl (ppm)

6.5

7.0

7.5

8.0

8.5

113



e 1T~
0LS VT~
moo.wm\
FIeie—

Ty o —

19891~
091°LL
6Ly LL
6LT YR

60€°CCl
0LS €Tl

mwo.nm_
mwﬁ.nw_
0€T8TI
L8TRTI

LO9PEI
E1sel
80L9¢€1

89v0C—

60€CTI—
0LS €TT—

£50°LT1
6TLLT M
0£T8TI

s/

[66'0ET~
45 T el

L69'PE1—
errser
S0L°9€ 1~

) Bpin
W
(0]

mLmu

140 138 136 134 132 130 128 126 124 122 120 118

f1 (ppm)

100 90
fl (ppm)

210 200

70 60 50 40 30 20 10 O -10

80

180 170 160 150 140 130 120 110

190

114



8LI'I
mw_._v

0T
[

LS¥'T
how.mv

LoLe—

9055~
LTSS

1LT9
LLT9
2679
86T9

968°9
£069”
S91°L
181°L
981°L
00T'L
607'L
vITL
07TL
1€TL
6hTL
09T'L

905G~
LTSS

1LT9
LLT9
679
86C9
9689
€069
S91°L
181°L
981°L
00TL
60TL
FPITL

0cTL
1€TL
6vTL

09TL

Bpin

=

F 1ot

F oo1l

T seot

% 1485

U

74 72 70 68 66 64 62 60 58 56 54

fl (ppm)

Eeotl

E 101

E 001

F oo¢l

F 101

F oo1f

E 860

w PIs|

-0.5

<
(=]
hitd
=
<
—
v
—_
b
(o]
)
(o]
<
o
ol
on
—
g
[=9 v
0@ —
< —
=
i
=t
<
vy
ol
wy
<
O
i
o
<
=
i
L
<
[e.]

8.5



mmm.wm'
gw.#m.\‘
988°0E—

LO09F—

ELY'SS—

8oL
cm:._.._‘.w
8LY'LL
T8 —

SES 801 —
T —

OvTETT
Nwo.ﬁN_W
Sl _._..N_s\
sze'8tl

1067051
9109¢1 7
om.....OM_ u\

TR 8ST—

608 +0T—

SES'801 —
T —

IFT el —

80°LTI
SIT°LTI W
STE8TI
1067061

9109E1 ~
0€L9€1-"

9T88ET —

Bpin

\“'%
S

T
125

T
130

4s

T T T
115 110 105

135 120
f1 (ppm)

a
155

T
160

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

116



L8]
mm_._v.

901°T
LI1T

0¥se
cmm.mv

95576~
1955~

— T

Bpin

\\"%

Cl

S
4t

F oot

Forrp

59 5.8 5.7 5.6 55 34 53 52

76 7574 73 7271 70 69 68

f1 (ppm)

LU

=107l

E 0071

F <01

F 660

=8
w ==

A

-0.5

<=
=
Lt}
=3
<
—
vy
—_
<
(o]
]
i
<
(o8]
]
o
—_
O.m. ~
R b
=
v
~
ot
wy
M
wy
<
=
A
v=
<=
=~
i
~
<
o0

85



ELSPT~_
167~

Lyl 1E—

6089 —

EV89L
191 ._.._‘.W
6LY'LL
LSV v —

Nmmdm_
oov.mm_/
9LO’LT]
TLS'LTI
695'8C1 —
STY0EL
801°1¢l
oom.mﬁw
886°5€El
EP0°LET

68C'¢0C—

TSR~
06¥ €gl —

9L0°LET ~
TLSLTI "
695°8C1 —

STBOET ~
801°1€1~"

99¢°¢El —

8S6SEl —
EO°LET—

O
[

Cl

I

140 138 136 134 132 130 128 126 124 122 120

f1 (ppm)

ull

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

118



668

o
-
=
(=-]
)

E]
<
w
L8 1— Fio¢
pIgS [ &
91T~ [ )
Al im.mv ) ot |
61£¢ v
. - . 07
Maﬁummv v — 001
+0r9 .
wav@% =
Ciy9—= L. g
3d A L60
P1€67 LTr'9 S
L1€°6 1EF9 o
61€°6 vy
+0¥'9 889 %2
8094 nww‘cW - | ©
T1+9 oww.c\ | e
£TH 9 168'9 FL6OF ﬂ
LTF9 069 |
1£+°94 9069 w
#8879 8069 B
L8891 0169 L
688791 °L69 [ -
16891 SL69 107 _.n.u. m
+06'91 1669 )
9069 7669 | o
ma.& m“mm =
0169 F o [
70691 SIT°L = — E860
SL69 cm_.ﬁ/ ~
1669 £ELL~N o1l
#6691 LEI'L— e
010°L1 Ve 1 =~
€10°L OLVL-T U oenl
SITL N:.ﬁ..w 360 5
0€1°L 6l'L T [
EETL 8ITL-F L ootf .
LET'L NNN.__IH\ Doﬂl 5 = 160
sl 9TTL - [
0LT"L LETL r
UL WL L& JL60
W61°L 9pTL (] 1ol
w_m.__../w 09T'L - 10°1
WTL—¢ CEEL ) Mwod
9TT L SEEL 107 =~ H/cc._
LT L 05€'L o 101
WL PSEL L8
9rT L 0LEL &
09T°L
TEE L
seeL]
0S¢'LA
Tt L
0LE'L-

3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
119

4.0
f1 (ppm)

7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.0




00—

E€LOIT—

STTTE—

0T1°9P~
8TT LY

8oL
ow_‘_‘._‘.W
LLY'LL

Lo1°zen
0TEVTI

oom.@w_/
th.nm_/
m.__loﬁm_w
0LF8TI

6eeell .\
SEO'IEL
L60'1El
SPEVEl

LS GEL
LETIVI

===

I8 HOT—

Loreel—

oTevel—

60T9T1 ~
TLYLTIN
SLOLTI~
OL¥8CTI—
6eLell—
SE0'IEL

L601E] V.

8rEvEl—
PLECET—

LEU TP —

146 144 142 140 138

120

130 128 126 124 122

136 134 132

f1 (ppm)

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

120



§T0°0 —
T
-
= » =
TS — - i s
Srrs— I e
Wity \sz —
PAR “ 7 o §
W -
€97 T,
Rand )
v179 o
T7o-x i
9€T97 W /
Cle o
FTF S n
ShP S 8
#1794 <
12091 Chbo o
9791 . /
! 6rF'9~
T : o )
i 0909~ 66°0
Str97 979 %
6h1°91 8919 N
099 0
P9F9
89t°91 ) 0
i 1889 S
888°91 BEED g
prged 6869 L &
it 7669 =
L00°LA LOO'L whmd o=
110t 0L 8
e LT0'L
050°L 050L
oII'L 91T'L T =
6l1'L 611°L =
Yot 1E1°L -1
El'L bElL
LETL LET'L I
et €51°L
951°L ME.M X
£61°L ol —
6L L6T'L ML M
i 10TL
] I\ e
dcy sl AR
0zzL e L
i) 09T L~
ity €I'L
i EE% e
Ve LIEL— =
el TEEL-T —00°1|
S 95€L
SEL el -
A cseL &
N

=06

E=€0'1

=201

=00t

E101

E101

660

L60

01
PO’
01

o011

4.5 4.0 3.5 3.0 2.5
2 opm) 2.0 1.5 1.0 0.5 0.0 -0.5
121

5.0

7.0 6.5 6.0 5.5

7.5

8.0



£€0°0-—

SL8IE—
1$PTSH~
089"

L8FSS—

EV89L
cc_;.._..W
LL¥'LL

YTTR0T—
SP6011—

£96°€T1
STl /
£HLTIN

Or1'8TI-F
#ESN
FET6C1

LLOTTEL \
T9t°SEl .\

LET ¥

£F9'8S 1 —

SEOHOT—

YTT80T —
SO 01T —

£96°€T1

TsT9cl /
£9°LTI *‘
OF1'8CTI~\
Yre8Tl -7
me.mm_ VA

LLOTTEL
OFSEl —

LT1TPl—

£85I —

105

110

160 155 150 145 140 135 130 125 120 115
f1 (ppm)

165

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

122



[agvar) [LJQ =006

w 3
8F81— 0‘ E0°€
1T
[S17> L 20017
€877 5o
9617~ 2001
9057
SIEAN LA
wrs—r =l 7
L91's o
- &
v
09 "
qﬂé% T u m
§TH9~t o
91°61 6EV'9-F 00| @
#9175 m%.i“ | @
L91°5 b9 - e
02F9 L&
¥TH9 S
wm.v“m., 17L9 T | ¥-]
6E7791 L9 -
b9 LY B
M_ﬁww LPL'Y 1 e
) L %
£PL97 o — 101
919 €169 i
LL97 LL69 . &E
£L6'9 N%.o/ | N
LLE9 966'9~\ |l g=
76691 0L~ wir- =
96691 s1007 F
110°LA 601°L 1 L &
S10°L ¥elL |, ke
601°L REW s =
vTIL IE1L i .
[ orILE Lt 2 =0
1€1°L 60T'L -
9p1°Ly €1TL b Fo0'1 t
%N.Sr LITL i | —
€17°LA 8TTL ~
LITL-E A ootr ., ol
8TTL-F 57 I =001
zcrLF wTL" I Fso
LETL) we'L =
09z°L €78 ~
TTEL] STEL [
£76°L] 9TEL AL o
mmm‘@ IrE'L .
9zEL Sre'L =
€L we'L o~
Ste'L
09¢°L4

1.0 0.5 0.0 -0.5

1.5

35 3.0 25 2.0

123

4.0
f1 (ppm)

7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.0

3.5



1500—

975" 0T~
1L6'07~

0¥ TE—

1ST9P~
2Ly

EV89L
cc_._.._..W
8LY'LL

TILel
cw_dm_‘/
Or6’Lel

60F'8T1
ELSBEI
ort'ecl —

TSR 0€ %ﬂ
980'1€1
6E1°1E1
YTTPEL
875SEl

WPl

LS6F0T—

CIL1el —

9519¢1
0F6LT] x

60t'8C1

£LS'8TI W
0PE6TI ~
T880El A

980°1¢€l
6el'lel 7

YoorEl —
8TESEl —

Wolvrl—

T™MS
o

\\“%

4w

120
f1 (ppm)

142 140 138 136 134 132 130 128 126 124 122

146 144

| “W

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

124



0000~
£20°0~"

188°0—

6LTT~,
6817

01€7T
cmm.mv

6796
7£9°6
86791
2091
LO¥9
8199
Tr 9
9TF 9
65691
£96'91
81691
7869
L669

_QQ.L
S60°L
860°LA
01°LA
Tl
LIT'L

0TI'L

(43 5

LE1°L
STTLA

£€LTL
LETL
SYTL
LYTL
w6l
9sT’L

el
PreL
9rt’L
19¢°L
P9eL
08€°L
£8E°L

e —

e

679°S~_
$E9°5~"

86£9
ch.m.%”
L0V 9~=
8197
va.c\
9TF9

6569
G@%
8L69~
7869~
L6697
100°L

S60°L
860°L
worL
cire

_..:.ml/.l
cm_.n\.

Nm_.n\
LeT'L

STTL
mmﬁ/
:ﬁ%
SHTL—
e f
w$TL
9sT'L
1vEL
PhEL
oveL
19€°L
$E\.
08€°L
£8€°L

86°0|

wwc‘m

01|

%gd I

645 640 63370 5.65 5.60

—00'1[

~66'11

fl (ppm)

740 735 730 725 7.20 715 7.10 7.05 7.00 6.95

906

=206

1071

=001

=660

860

oot
661

=80T -

Ee0'l

-0.5

1.0 0.5 0.0

1.5

3.5 3.0 2.5 2.0
f1 (ppm)
125

4.0

45

5.0

5.5

7.5 7.0 6.5 6.0

8.0



6000

180°1¢

0T1'ZE—
rSE e

966°St~
90¢"LF—"

EV89L
cc_‘_.._..W
LLV'LL

$6L°021
EQNN_/
LTOHT
mmmem_/
9578 %
PELRTI
617621
980°1€1 x.
SLTIEN .\
£66°TE1

PELIPI
8T LY —

Y0 s0c—

S6L70T1 "
810°7C1 -~
LTOPTT ~C

8SE9TT ~_
95T'8TI

PEL'RTI ~-
F61°621—
9507 1€ T ~_
SLTIET"

£60FEl —

PEU P —

8T8 LY —

TMS

\\“%

S
4x

140 135 130 125 120
f1 (ppm)

145

150

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

126



610°T
ST0°TH
80T
8S0°TH
09T
06¥'T
£6°TH
£T8°C
0¥S'TH
65T
90Tt

Ly

8L9°S

T0L76
80476
7999
92991
689791
05891
€679
96691
SE0°LA
SS0°L
760°LA
S60°LA
TIrL
611°L
1L
YTI'L
9TI'L
4% '
6E1°L
Ir1L
L
9FI'L
09T°L
00€°L
YOEL
T1€L
81¢€L
TEEL
9Et’L
0Ft'L
6SE°L
£9¢°L
£LE°L
8LE°L
08E°L
S6E°L
66£°L
€L
oL
0S¥'L
£9t°L
89F°L
91¥'8
61’8
128

L7 el | e el

610°C

mmc.mV
cS0T—
wmo.m.\.

— L S

09T
061'T

M%.NV
£75'T—
0rS T~
655°C

.

999
9.9°9
6899

0589
€69
9669
SE0L
SSO°L
wo'L
S60°L
Tire
6ll'L
1ZI°L
YL
9TI'L
el
6E1°L
v
PrIL
9rI'L

09T°L

00€'L
ém.h%
€L~
8IE€ L~
zEsL

cmm.hv
oreL"
65E°LA_
£9¢L—
£LEL—
8LE'L-T
08€'L

wom.n%
66E°L

EpL~
Sbb'L—
osyL””
€9t L—
gL

b DL

7.50 7.48 7.46 7.44 7.42 7.40 7.38 7.36 7.34 7.32 7.30 7.28

o

o'l

009

—060

—56'S

—S0'1

~S0T

2.5 24 21 2.0
f1 (ppm)

2.6

6.4

68 6.7 6.6 65

6.9

7.0

T2 7

f1 (ppm)

=101

[{a}
WMQQ.@

Frott

Fror |

060

S6'S

SO0l
Mmcd
0T

-0.5

1.0 0.5 0.0

1.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0
f1 (ppm)

9.0

9.5

127



£98°17—

9ES T~
1evr—

L9s7TTl
£95°9C1
YL LTl
9Ir6’LLl
12€°8¢1
0S9'8C1
£96'8¢C1

01z’6c!
LSV OEL
0TIl
L9t SEl
LFSSEl
TLO6EL
101°0F1

L19°L0T—

L95eTl—

£9S°9T1~

PrLLTI
9F6°LTI W
1TE8CT ~

059°8¢C1
£96'8C1 n\-
01T°6C1
Eém_%
0zTIEl

LOFSET~_
LYSSE1~"

Loeel —
101°0F1T—

138 136 134 132 130 128 126 124 122
fl (ppm)

140

-10

20 10

30

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

210

128



7. HPLC spectra

2020/9/10 21:16:34 Page 1/1 2020/9/10 21:11:24 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pc-79-asy-odh-89-1-1.0ml

Sample ID
Data Filename : pl
Method Filename : 1
Batch Filename
Vial # G

bw-pc-79-asy-odh-99-1-1.0ml1.lcd
0ml-254-230.Icm

Sample Type : Unknown

: System Administrator

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename

: pbw-pb-142-2-rac-odh-99-1-1.0ml

pbw-pb-142-2-rac-odh-99-1-1.0ml1.lcd
: 1.0ml-254-230.lcm

Batch Filename

Vial # 111 Sample Type : Unknown

Injection Volume - 20 ulL

Date Acquired 1 2020/9/10 20:54:51 Acquired by : System Administrator
: System Administrator

Date Processed

- 2020/9/10 21:07:42

Processed by

Injection Volume  : 20 uL
1 2020/8/28 10:09:18

Date Acquired
Date Processed . 2020/8/28 10:24.32

Acquired by

Processed by : System Administrator

<Chromatogram>
mv
1200 Detector A Channel 2 230nm
1000 :
H z
w B
(0] |
1 |
500 S “I
] 3a [
n
| -
I 3
4 @
0 . i
T
0.0 25 5.0 7.5 10.0
min
<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time|  Area Height Conc.
1 7.074 6671339 716535 98.411
2 9.341 107744 10138 1.589
Total 6779083 726673

D:\Data\PBW\pbw-pc-79-asy-odh-99-1-1.0ml1 lcd

129

<Chromatogram>
mv
Detector A Channel 2 230nm|
1000~ @
750
1 H
] 5
500 o 'ﬂ
s |
250] rac-3a |
1R
7 |l
0 - _ — . S—
0.0 2.5 5.0 7.5 10.0
min
<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time| Area | Height Conc.
1 6.967 4294000 461567 50.016
2 9.372 4291234 348494 49.984
Total 8585234 810061

D:\Data\PBW\pbw-pb-142-2-rac-0dh-89-1-1.0ml1.lcd



2020/9/10 21:27:25 Page 1/1 2020/9/10 21:22:51 Page 1/1

Analysis Report Analysis Report

<Sample Information> <Sample Information>
Sample Name : pbw-pc-56-1-asy-ojh-99-1-1.0ml| Sample Name : pbw-pb-148-1-rac-0jh-99-1-1.0ml
Sample ID Sample ID i
Data Filename : pbw-pc-56-1-asy-o0jh-99-1-1.0mi1.lcd Data Filename : pbw-pb-148-1-rac-0jh-99-1-1.0mi1.lcd
Method Filename : 1.0ml-254-230.lcm Method Filename : 1.0ml-254-230.lcm
Batch Filename . Batch Filename
Vial # 2141 Sample Type - Unknown Vial # b Sample Type : Unknown
Injection Volume  : 20 uL Injection Volume  : 20 uL
Date Acquired : 2020/8/31 14:22:01 Acquired by : System Administrator Date Acquired £ 2020/8/19 14:36:06 Acquired by : System Administrator
Date Processed  : 2020/8/31 14:48:13 Processed by : System Administrator Date Processed  : 2020/8/31 14:58:12 Processed by : System Administrator
<Chromatogram> <Chromatogram>
mv mv
Detector A Channel 2 230nmi Detector A Channel 2 230nm|
500 1
1 500-{
> & S
5 g S
H e ] H g
250 " g =
i ] 250+ o =
| S S
3b 8 1 rac-3b
&
0 \ = o N B
T T T T T T T T T T T
0.0 25 50 75 10.0 125 15.0 0.0 25 5.0 75 100 125
min min
<Peak Table> <Peak Table>
Detector A Channel 2 230nm Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc. Peak# Ret. Time Area Height Conc.
1 10.236 8577362 292807 97.895 1 10.050 8973961 290110 50.089
2 12.039 141437 6237 2.105 2] 11872 6949276 227272 49.911
Total 6718799 299045 Total 13923237 517382
D:\Data\PBW\catalyst2\pbw-pc-56-1-asy-ojh-89-1-1.0ml1.lcd D:\Data\PBW\catalyst2\pbw-pb-148-1-rac-ojh-89-1-1.0ml1.lcd
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2020/9/10 22:09:49 Page 1/1 2020/8/31 10:22:40 Page 1/1

Analysis Report Analysis Report

<Sample Information> <Sample Information>
Sample Name  : pbw-pc-58-1-asy-0zh-99-1-1.0m| Sample Name pbw-pc-7-7-rac-0zh-99-1-1.0ml
Sample ID H Sample ID k
Data Filename  : pbw-pc-58-1-asy-0zh-99-1-1.0mi1.led Data Filename  : pbw-pc-7-7-rac-0zh-99-1-1.0ml1.Icd
Method Filename : 1.0ml-254-230.Icm Method Filename : 1.0ml-254-230.lcm
Batch Filename Batch Filename
Vial # 4 Sample Type Unknown Vial # 114 Sample Type Unknown
Injection Volume  : 20 uL Injection Volume  : 20 uL . o
Date Acquired : 2020/8/31 9:37:48 Acquired by : System Administrator Date Acquired : 2020/8/20 20:48:35 Acquired by - System Administrator
Date Processed  : 2020/8/31 10:11:56 Processed by : System Administrator Date Processed  : 2020/8/31 10:21:42 Processed by : System Administrator
<Chromatogram> <Chromatogram>
mV mv
1600 Detector A Channel 2 230nm| 1000 Detector A Channel 2 230nm|
750 750
.
2
¥ 500 =
500 N 8 \ g
° > s
. H H g
250 \©\ (0] 250-] \ o
1 S 5 S
3c = rac-3¢
0 o
T > T g T 7 T T T T T T T
0.0 25 5.0 75 10.0 125 00 25 50 75 10.0 125
i in
<Peak Table> e <Peak Table> "
Detector A Channel 2 230nm Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc. Peak# Ret. Time Area Heigh Conc.
1 7.057 305185 33360 5.133 1 7.067 526552 513327 49.903
2| 10.082 5639981 365414 94.867 2 10.190 528590 340909 50.097
Total 5945166 398774 Totall 10551422 854236
D:\Data\PBW\catalyst2\pbw-pc-58-1-asy-0zh-99-1-1.0mi1.led D:\Data\PBW\catalyst2\pbw-pc-7-7-rac-0zh-99-1-1.0ml1.led
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Analysis Report
<Sample Information>

Sample Name pbw-pc-56-5-asy-0zh-85-15-1.0ml

Sample ID :
Data Filename : pbw-pc-56-5-asy-0zh-85-15-1.0ml1.lcd
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # 1-1 Sample Type
Injection Volume  : 20 uL
Date Acquired : 2020/8/31 20:52:17 Acquired by

Date Processed  : 2020/8/31 21:09:55 Processed by

2020/10/30 20:26:14 Page 1/1

Unknown

: System Administrator
: System Administrator

<Chromatogram>
mv
1000 Detector A Channel 2 230nm|
750+ cl
500 2
N e
H
A
250 0
S -
3d £l
<
o
0.0 215 510 7.‘5 10‘.0 12‘.5
min
<Peak Table>
Detector A Channel 2 230nm
[Peak#| Ret. Time Area Height Conc.
1 6.321 157584 19656 2.349
2| 10.059 6551991 388154 97.651
Total 6709575 407809

D:\Data\PBW\catalyst2\pbw-pc-56-5-asy-ozh-85-15-1.0mi1.lcd
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2020/8/31 21:13:57 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume

: pbw-pc-8-4-rac-ozh-85-15-1.0ml

pbw-pc-8-4-rac-ozh-85-15-1.0ml1.lcd

: 1.0ml-254-230.lcm

t1-1 Sample Type Unknown
:20ul

Date Acquired : 2020/8/21 20:24:34 Acquired by : System Administrator
Date Processed  : 2020/8/31 21:13:01 Processed by : System Administrator
<Chromatogram>
mv
2000 Detector A Channel 2 230nm|
1500 cl
2
©
1000 \
500-] \©\ 0
S
rac-3d
b T T - T T
0.0 25 5.0 75 10.0
min
<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 6.309| 10920056 1205824 50.023
2 9.971| 10910206 659827 49.977
Total 21830262 1865651

D:\Data\PBW\pbw-pc-8-4-rac-0zh-85-15-1.0mi1.led



2020/9/10 22:12:25 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pc-56-4-asy-0zh-99-1-1.0ml
Sample ID i

Data Filename : pbw-pc-56-4-asy-0zh-99-1-1.0mli1.lcd
Method Filename : 1.0ml-254-230.1cm

Batch Filename

Vial # t1-1 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired : 2020/8/31 10:07:47 Acquired by . System Administrator
Date Processed  : 2020/8/31 10:40:56 Processed by : System Administrator
<Chromatogram>
mv
1000 Detector A Channel 2 230nm
] F
750
500~ ~H "
W 3
1e) L
250 S
1 3e 3
~
E
0
T T T T T T
0.0 25 5.0 7.5 10.0 125 15.0

<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 9.734 22973 10265 1.996
2] 13.035 6036547 332918 98.004
Total 6159520 343184

D:\Data\PBW\catalyst2\pbw-pc-56-4-asy-0zh-99-1-1.0ml1.lcd
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2020/8/21 18:20:50 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pc-7-8-rac-0zh-99-1-1.0ml
Sample ID 5

Data Filename : pbw-pc-7-8-rac-0zh-99-1-1.0ml1 Icd
Method Filename : 1.0ml-254-230.Icm

Batch Filename  :

Vial # 1141 Sample Type : Unknown
Injection Volume  : 20 u
Date Acquired - 2020/8/20 21:03.06 Acquired by . System Administrator
Date Processed  : 2020/8/21 9:51:51 Processed by : System Administrator
<Chromatogram>
mv
500 Detector A Channel 2 230nm|
400 F
3001 ®
=
>
200 H a
O
100 S
. [ rac-3e
T T T T T
0.0 25 5.0 75 10.0 125

<Peak Table>

Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 9.778 58068 246244 50.071
2 13.391 48775 77952 49.929
Totall 06843 424196

D:\Data\PBW\catalyst1\pbw-pc-7-8-rac-0zh-99-1-1.0ml1.lcd



2020/8/31 18:06:02 Page 1/1
2020/9/10 21:44:42 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pb-148-4-rac-0zh-97-3-1.0m|

Analysis Report

<Sample Information>

. -56- -0zh-97- Sample ID 5
ggmg}g pame:  Powpoxobed:asy-aeh:07-5-1.0mi Data Filename  * pbw-pb-148-4-rac-0zh-67-3-1.0ml1.Icd
Data Filename  : pbw-pc-56-3-asy-0zh-97-3-1.0mi1.Icd Method Filename - 1.0ml-254-230.lcm
Method Filename : 1.0ml-254-230.1cm Batch Filename  :
Batch Filename Vial # 141 Sample Type : Unknawn
Vial # 111 Sample Type - Unknown Injection Volume  : 20 u : »
Injection Volume  : 20 uL Date Acquired - 2020/8/31 17:45:01 Acquired by . System Administrator
Date Acquired : 2020/8/31 17:15:59 Acquired by . System Administrator Date Processed  : 2020/8/31 18:04:47 Processed by : System Administrator
Date Processed  : 2020/8/31 17:38:02 Processed by : System Administrator
<Chromatogram>
<Chromatogram> v
mv
Detector A Channel 1 254nm
Detector A Channel 1 254nm|
5001
500 cl Cl
2 z
_‘\ 3 :‘ o
250 H 250 H ~ :’é
1 w e @
| o o
S S
3f ° rac-3f
8 0+
o
T T T T T 0.0 215 5!0 7?5 IOI.O
0.0 25 5.0 7.5 100 12.5 min
i <| >

<Peak Table> " SPeak Table e
Detector A Channel 1 254nm Peapk‘;# Frtel ﬂ?nne A egm Height Conc
Peal# Ret. Time Area Height Conc. ] '7 071 2349178 36673 49 '937

1008 58483 5838 1.458 2| o767| 2355146 169640  50.063

2| 9759 3951631] 284851 98.542 T — ot 406313 -

Total 4010114 291689 | ot
D:\Data\PBWi\catalyst2\pbw-pc-56-3-asy-0zh-97-3-1.0ml1.lcd D:\Data\PBW\pbw-pb-148-4-rac-0zh-97-3-1.0ml1.lcd
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2020/8/31 12:02:32 Page 1/1
2020/9/10 21:41:33 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pc-148-3-rac-0zh-99-1-1.0m|

Analysis Report

<Sample Information>

. 56-2-asy-0zh-99-1- Sample ID 5
ggmglg pome  PowpoxobeZ:asy-azh:00-1:1.0mi Data Filename  * pbw-pc-148-3-rac-0zh-99-1-1.0ml1.lcd
Data Filename  : pbw-pc-56-2-asy-0zh-99-1-1.0mi1.Icd Method Filename : 1.0ml-254-230.lcm
Method Filename : 1.0ml-254-230.Icm Batch Filename  :
Batch Filename Vial # 141 Sample Type : Unknawn
Vial # 111 Sample Type : Unknown Injection Volume  : 20 u ) .
Injection Volume  : 20 uL Date Acquired - 2020/8/31 11:30:29 Acquired by . System Administrator
Date Acquired : 2020/8/31 10:49:06 Acquired by . System Administrator Date Processed  : 2020/8/31 12:01:41 Processed by : System Administrator
Date Processed  : 2020/8/31 11:17:18 Processed by : System Administrator
<Chromatogram>
<Chromatogram> mv
mv 500
500 B Detector A Channel 1 254nm
Detector A Channel 1 254nm|
] Br 400 Br
400+
] 3001
300 N\ a
S N %]
X 3 H -
200] - H 4 200 e g
] o (0] =
] 100 S
1004 S .
j 3g & rac-39
o] A - 0
1 T T T T T T T T 0.0 215 5:0 T!S 1d.O 12‘.5 13.0 17‘.5 '
0.0 2.5 5.0 75 10.0 12,5 15.0 17.5 20.0 i
<Peak Table> e <Peak Ia;:e’ 125
ector anne nm
g;:kﬂnégtcﬁg‘”: 11 %?:gm Height Conc. Peak# Ret. Time Area Heigh Conc.
1 1-1 585 77932 5300 1 628 1 11.622 3461924 204312 49.964
2] 17.733| 4709467|  181359] _ 98.372 i LR anes A
Total 4787400 186659 | ot =
D:\Data\PBW\catalyst2\pbw-pc-56-2-asy-0zh-99-1-1.0ml1.lcd D:\Data\PBW\catalyst2\pbw-pc-148-3-rac-0zh-99-1-1.0ml1.lcd

135



2020/10/14 16:34:16 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: pbw-pc-128-asy-0dh-99-1-1.0m|

pbw-pc-128-asy-0dh-99-1-1.0ml1.lcd
1.0ml-254-230.cm

11 Sample Type : Unknown

120 ul

: 2020/10/14 16:13:28

Acquired by
: 2020/10/14 16:31:13

: System Administrator
Processed by

: System Administrator

<Chromatogram>
mv
1500 Detector A Channel 2 230nm|
Br,
1000+
N 2
: 5
H o
w
500+ 0
S
3h } 3
]
El
o
T T T T T
0.0 25 5.0 75 10.0

<Peak Table>

Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 8.876 7989373 634054 98.796
2 10.034 97387 827. 1.204
Total 8086760 64232

D:\Data\PBW\pbw-pc-128-asy-odh-89-1-1.0ml1.lcd

136

<Sample Information>
: pbw-pc-8-2-rac-odh-99-1-1.0ml

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

2020/8/21 16:28:14 Page 1/1

Analysis Report

Ebwpc—s—zfrac—udh—991f1 .Omi1.led

: 1.0ml-254-230.lcm

211 Sample Type - Unknown

120Ul

: 2020/8/15 17:03:43 Acquired by : System Administrator

: 2020/8/21 16:26:36

Processed by : System Administrator

<Chromatogram>
mV
Detector A Channel 2 230nm
500-| Br,
5
250 | H >
\©\ o [\
S
rac-3h
0 A /
T T T T
0.0 25 5.0 75 10.0
min
<Peak Table>
Detector A Channel 2 230nm
Peak#f] Ret. Time Area Height Conc.
1 8.407 | 3251723 289076 49.881
2 0612 3267291 251270 50.119
Total 6519014 540345

D:\Data\PBW\pbw-pc-8-2-rac-odh-99-1-1.0ml1.lcd



2020/9/10 22:15:48 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pc-60-asy-0zh-99-1-1.0ml
Sample ID 3
Data Filename : pbw-pc-80-asy-0zh-99-1-1.0ml1.led
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 2020/8/31 10:27:28 Acquired by System Administrator

Date Processed  : 2020/8/31 11:35:33 Processed by : System Administrator

<Chromatogram>
mvV
Detector A Channel 2 230nm
500+
Br .
3
N o
250-] <
H
W
o
S 3 g
o )
T T T T T T T
0.0 25 50 75 10.0 125 15.0 175
min
<Peak Table>
Detector A Channel 2 230nm
Peald# Ret. Time ea Height Conc.
1 11.890 78175 4817 1.642
2 13.343 4682397 249306 98.358
Total 4760571 254124

D:\Data\PBW\catalyst2\pbw-pc-60-asy-0zh-99-1-1.0ml1.lcd

137

2020/8/31 11:43:37 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID
Data Filename :
Method Filename : 1.0ml-254-230.lcm
Batch Filename

Vial # 11

Injection Volume : 20 uL

Date Acquired : 2020/8/31 11:12:19
Date Processed  : 2020/8/31 11:42:46

<Chromatogram>

: ppw-pc-8-1-rac-0zh-99-1-1.0ml
; pbw-pc-8-1-rac-0zh-99-1-1.0mli2.lcd

Sample Type

Acquired by
Processed by

- Unknown

: System Administrator
: System Administrator

mV
1000

750+

0
500+

Detector A Channel 2 230nm|

E: 2
2
\7H = 3
250- \©\ (0]
s rac-3i
0
T T T T T
0.0 25 5.0 75 10.0 125 15.0 _
<Peak Tahle> "
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 11.880 002300 359098 49.272
2 13.353 179586 335332 50.728
Total 12181886 694430

D:\Data\PBW\pbw-pc-8-1-rac-0zh-99-1-1.0mI2.lcd



2020/9/10 22:05:42 Page 1/1

Analysis Report

<Sample Information>

Sample Name : pbw-pc-58-2-asy-0zh-97-3-1.0ml
Sample ID 3

Data Filename : pbw-pc-58-2-asy-0zh-97-3-1.0mi1.lcd
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 2020/8/31 16:41:56 Acquired by System Administrator
Date Processed  : 2020/8/31 17:09:22 Processed by : System Administrator
<Chromatogram>
mvV
oo Detector A Channel 1 254nm
750+ O
500+ b
B o
H
ne
250 (6]
S 3 § \
o
T T T T T

0.0 25 50 75 10.0
<Peak Table>

Detector A Channel 1 254nm
Peald# Ret. Time Area Height Conc.
1 7.467 233639 24016 3.677
2 9.626 6120202 431013 96.323
Total 6353841 455029

T
12.5 15.0
min

D:\Data\PBW/\catalyst2\pbw-pc-58-2-asy-0zh-97-3-1.0ml1.lcd

138

2020/8/31 17:51:20 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pc-7-3-rac-0zh-97-3-1.0ml
Sample ID :

Data Filename : pbw-pc-7-3-rac-0zh-97-3-1.0ml1.lcd
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # 11 Sample Type - Unknown
Injection Volume : 20 uL
Date Acquired :2020/8/31 17:31:02 Acquired by : System Administrator
Date Processed  : 2020/8/31 17:50:18 Processed by : System Administrator
<Chromatogram>
mv
1000 Detector A Channel 1 254nm|
W,
O g
500+ R ~ E
H e
250- \©\ o
S .
rac-3j
0
T T T T
0.0 25 50 75 100
min
<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.
1 7.688 5164227 469778 50.045
2 10.043 5154894 355087 49.955
Total 10319121 824865

D:\Data\PBW\pbw-pc-7-3-rac-0zh-97-3-1.0ml1.lcd



<Sample Information>

Sample ID

Analysis Report

Sample Name : pbw-pc-58-3-asy-odh-99-1-1.0ml

Data Filename pbw-pc-58-3-asy-0dh-99-1-1.0ml1.led
Method Filename : 1.0ml-254-230.lcm

Batch Filename

2020/9/10 22:30:00

Vial # 11 Sample Type : Unknown

Injection Volume  : 20 uL

Date Acquired 2020/9/1 9:01:37 Acquired by System Administrator

Date Processed  : 2020/9/1 9:57:09 Processed by : System Administrator

<Chromatogram>

mvV
oo Detector A Channel 1 254nm
750

5004

Paul
250 \©\ ©
S 3k

&
2
E
o = S
0.0 2‘.5 5‘0 7‘.5 16.0 12‘ 5 15‘0
min
<Peak Table>
Detector A Channel 1 254nm
Peald# Ret. Time Area Height Conc.
1 7.466 3666182 362797 94.306
2 9.592 221375 20271 5.694
Total 3887557 383068

Page 1/1

D:\Data\PBW\catalyst2\pbw-pc-58-3-asy-odh-99-1-1.0ml1.lcd
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2020/9/1 11:16:30 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

: pbw-pc-45-1-rac-odh-99-1-1.0ml

; pbw-pc-45-1-rac-odh-99-1-1.0mi4.lcd

- 1.0mi-254-230.lcm

Vial # 11 Sample Type - Unknown
Injection Volume : 20 uL
Date Acquired : 2020/9/1 10:34:34 Acquired by : System Administrator
Date Processed  : 2020/9/1 11:13:50 Processed by : System Administrator
<Chromatogram>
mv
Detector A Channel 1 254nm|

1250

1000 s :\

750 —

H
e g
500 \©\ fe) - g
S a
250 rac-3k A
o
T T T T
0.0 25 5.0 7.5 10.0
min

<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.

1 7.426 3992149 407129 51.975

2 9.542 3688721 296585 48.025

Total 7680871 703713

D:\Data\PBW\catalyst2\pbw-pc-45-1-rac-odh-99-1-1.0ml4.lcd



2020/9/9 10:40:17 Page 1/1 2020/9/9 10:41:43 Page 1/1

Analysis Report Analysis Report

<Sample Information> <Sample Information>
Sample Name : pbw-pc-74-asy-0dh-99-1-1.0ml Sample Name : pbw-pc-69-rac-odh-99-1-1.0ml
Sample ID 5 Sample ID 5
Data Filename : pbw-pc-74-asy-odh-99-1-1.0ml1.lcd Data Filename : pbw-pc-69-rac-o0dh-99-1-1.0ml1.lcd
Method Filename : 1.0ml-254-230.lcm Method Filename : 1.0ml-254-230.lcm
Batch Filename Batch Filename
Vial # 2141 Sample Type - Unknown Vial # 141 Sample Type - Unknown
Injection Volume : 20 uL Injection Volume : 20 uL
Date Acquired : 2020/9/9 10:22:33 Acquired by : System Administrator Date Acquired - 2020/9/9 10:08:44 Acquired by : System Administrator
Date Processed  : 2020/9/9 10:39:14 Processed by : System Administrator Date Processed  : 2020/9/9 10:36:05 Processed by : System Administrator
<Chromatogram> <Chromatogram>
mv mv
Detector A Channel 1 254nm| 500 Detector A Channel 1 254nm|
] @ * @
= 300-]
H 2 H ”
W < o g
250+ (e} 200 (e} e é
S s 2
3l \ 100 rac-3l
\ E \
o = 0 s
T T T T T T T
0.0 25 5.0 7.5 10.0 0.0 25 5.0 7.5 10.0
min min
<Peak Table> <Peak Table>
Detector A Channel 1 254nm Detector A Channel 1 254nm
[Peak#| Ret. Time Area Height Conc. Peak#] Ret. Time Area Height Conc.
1 8.635 2634410 281619 97.934 1 6.683 70086 203090 50.449
2 8.777 55585 5640 2.066 2 8.804 36831 151585 49.551
Total 2689996 287259 Total 06917 354675
D:\Data\PBW\pbw-pc-74-asy-odh-89-1-1.0ml1.lcd D:\Data\PBW\pbw-pc-69-rac-odh-99-1-1.0ml1.lcd
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2020/9/15 11:43:01 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID
Data Filename

: pbw-pc-82-asy-odh-99-1-1.0ml

: pbw-pc-82-asy-odh-99-1-1.0ml1.Ilcd
Method Filename : 1.0ml-254-230.1cm
Batch Filename

Vial # 11 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired : 2020/9/15 10:56:17 Acquired by : System Administrator
Date Processed  : 2020/9/15 11:24:24 Processed by : System Administrator
<Chromatogram>
my

750 Detector A Channel 2 230nm|

500 \::

8 H 5
we b
(6]
250-] \O IS
3m
g
x
0
T T T T T T
0.0 25 5.0 75 10.0 12.5 15.0 v

<Peak Tahle> "
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.

1 11.957 5371595 321369 90.888

2 14.892 38552 29338 9.112

Total 5910147 350707

D:\Data\PBW\pbw-pc-82-asy-odh-99-1-1.0ml1.lcd
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<Sample Information>

2020/9/15 11:21:05 Page 1/1

Analysis Report

Sample Name : pbw-pc-81-rac-odh-99-1-1.0ml

Sample ID

Data Filename : pbw-pc-81-rac-odh-99-1-1.0ml1.lcd
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # (11 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired : 2020/9/15 10:34:50 Acquired by : System Administrator
Date Processed  : 2020/9/15 11:19:59 Processed by : System Administrator
<Chromatogram>
mV
Detector A Channel 2 230nm|
500
@ &
N o
H i &
250 z
/©\ °
\O S
rac-3m
N J
T T T T T T
0.0 2.5 5.0 7.5 10.0 125 15.0 17.5 v

<Peak Tahle> "
Detector A Channel 2 230nm
[Peaks#| Ret. Time Area Height Conc.

1 12.124 5177085 306477 50.812

2 14.929 5011551 236906 49.188

Totall 10188636 543384

D:\Data\PBW\pbw-pc-81-rac-odh-99-1-1.0mi1.lcd



2020/9/25 10:53:45 Page 1/1

Analysis Report

<Sample Information>

Sample Name : pbw-pc-103-asy-odh-99-1-1.0ml|
Sample ID z

Data Filename : pbw-pc-103-asy-odh-99-1-1.0ml1.lcd
Method Filename : 1.0ml-254-230.1cm

Batch Filename

Vial # 11 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired : 2020/9/25 10:28:38 Acquired by : System Administrator
Date Processed  : 2020/9/25 10:52:32 Processed by : System Administrator
<Chromatogram>
my
2000 Detector A Channel 2 230nm|
N H E
1000 e L
o
S
500+
3n %
0
T T T T T T
0.0 25 5.0 7.5 10.0 12,5 15.0 v

<Peak Tahle> "
Detector A Channel 2 230nm
[Peak#| Ret. Time Area Height Conc.

1 7.172 9595667 1000371 92.221

2 11.509 809462 59334 7.779

Total 10405129 1059704

D:\Data\PBW\pbw-pc-103-asy-odh-99-1-1.0ml1.lcd
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2020/9/25 11:02:12 Page 1/1

Analysis Report

<Sample Information>

Sample Name : pbw-pc-102-rac-odh-99-1-1.0ml
Sample ID z

Data Filename : pbw-pc-102-rac-odh-99-1-1.0mi1 lcd
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # (11 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired : 2020/9/25 9:20:58 Acquired by : System Administrator
Date Processed  : 2020/9/25 11:01:18 Processed by : System Administrator
<Chromatogram>
mV
2000 Detector A Channel 2 230nm|
1000 H ﬂ'"
0 b
IS =
500
rac-3n
[
T T T T T
0.0 25 5.0 75 10.0 12.5
min

<Peak Table>
Detector A Channel 2 230nm
[Peak#| Ret. Time Area Height Conc.

1 7.201 9611064 1013443 51.157

2 11.554 9176405 570698 48.843

Totall 18787469 1584140

D:\Data\PBW\pbw-pc-102-rac-odh-99-1-1.0ml1.lcd



2020/9/9 10:20:20 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename qbwpchZ—asy—od h-99-1-

Method Filename
Batch Filename

.0mI-254-230.1cm

: pbw-pc-72-asy-odh-99-1-

1.0ml
1.0mi1.lcd

Vial # 11 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired : 2020/9/9 9:53:27 Acquired by : System Administrator
Date Processed  : 2020/9/9 10:19:21 Processed by : System Administrator
<Chromatogram>
mv
1000 Detector A Channel 2 230nm|
750- @
< @
500] cl H 3
W
(0]
S
250+
3o -
&
i o
T T T T T
0.0 25 5.0 75 100 125
min
<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 8.849 5417426 455955 94.183
2 12.574 334625 22287 5.817
Total 5752051 478242

D:\Data\PBW\pbw-pc-72-asy-odh-89-1-1.0ml1.lcd
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<Sample Information>

Sample Name
Sample ID
Data Filename

2020/9/9 10:33:18 Page 1/1

Analysis Report

: pbw-pc-61-rac-odh-99-1-1.0ml

Ebwpc—61—rac70dh—9.°r1fl.0ml1 led

Method Filename .0ml-254-230.lcm
Batch Filename
Vial # 211 Sample Type - Unknown
Injection Volume : 20 uL
Date Acquired - 2020/9/8 10:09:26 Acquired by : System Administrator
Date Processed  : 2020/9/8 15:03:48 Processed by : System Administrator
<Chromatogram>
mv
1000 Detector A Channel 2 230nm{
750 @
. H g
500 cl 3 "
8
o o
S o
250+
rac-30
. /
T T T T T
0.0 25 5.0 75 10.0 125
min
<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 8.808 5050769 429698 50.112
2 12.327 5028171 301135 49.888
Total 10078940 730834

D:\Data\PBW\pbw-pc-61-rac-odh-89-1-1.0ml1.lcd



Analysis Report
<Sample Information>

Sample Name : pbw-pc-58-5-asy-odh-99-1-1.0ml

Sample ID 3
Data Filename : pbw-pc-58-5-asy-0dh-99-1-1.0ml1.led
Method Filename : 1.0ml-254-230.lcm

Batch Filename

2020/9/10 21:57:49 Page 1/1

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 2020/9/1 8:47:11 Acquired by System Administrator
Date Processed  : 2020/9/1 9:10:42 Processed by : System Administrator
<Chromatogram>
mvV
750 Detector A Channel 1 254nm|
500+
g
)
250+
0
3
=
T T T T T
0.0 25 5.0 75 10.0 125
min

<Peak Table>

Detector A Channel 1 254nm
Peald# Ret. Time Area Height Conc.
1 8.861 3147385 254840 92.376
2 10.305 259778 21824 7.624
Total 3407163 276664

D:\Data\PBW\catalyst2\pbw-pc-58-5-asy-odh-99-1-1.0ml1.lcd
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<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

2020/9/1 9:22:40 Page 1/1

Analysis Report

Vial # 1-1
Injection Volume : 20 uL
Date Acquired : 2020/8/17 9:59:30

Date Processed

: 2020/9/1 9:21:18

: pbw-pc-7-1-rac-odh-99-1-1.0ml

pbw-pc-7-1-rac-odh-99-1-1.0ml1.led
: 1.0ml-254-230.lcm

Sample Type

Acquired

Processed by

- Unknown

by : System Administrator
: System Administrator

<Chromatogram>
mv
400 Detector A Channel 1 254nm
300
200 *
H A 3 _
3 5
H “ 5
100- o
S
rac-3p
o
T T T T T
0.0 2.5 5.0 7.5 10.0 125
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc.
1 8.409 563634 136458 49.921
2 9.731 568610 119571 50.079
Total 132244 256029

D:\Data\PBW\pbw-pc-7-1-rac-0dh-99-1-1.0ml1.lcd



<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename

2020/9/10 22:01:05 Page 1/1

Analysis Report

: pbw-pc-58-4-asy-adh-99-1-1.0ml

pbw-pc-58-4-asy-adh-99-1-1.0mli2. led

: 1.0ml-254-230.lcm

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 2020/8/31 16:10:52 Acquired by System Administrator
Date Processed  : 2020/8/31 16:48:06 Processed by : System Administrator
<Chromatogram>
mvV
Detector A Channel 2 230nm
500+
@ @
N I
250-] . CHs ®
\@\ o
S
4a 3
=
T T T T T T
0.0 25 5.0 75 100 125 15.0 175
min

<Peak Table>
Detector A Channel 2 230nm
Peald# Ret. Time ea Height Conc.

1 10.723 3724287 246009 99.472

2 14.941 19779 1080 0.528

Total 3744066 247089

D:\Data\PBW\catalyst2\pbw-pc-58-4-asy-adh-99-1-1.0mi2.lcd
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<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

2020/8/31 16:16:10 Page 1/1

Analysis Report

: pbw-pc-7-2-2-rac-adh-99-1-1.0ml

pbw-pc-7-2-2-rac-adh-99-1-1.0mi3.led
: 1.0ml-254-230.lcm

Vial # 11 Sample Type - Unknown
Injection Volume : 20 uL
Date Acquired : 2020/8/31 15:50:16 Acquired by : System Administrator
Date Processed  : 2020/8/31 16:14:45 Processed by : System Administrator
<Chromatogram>
mv
500 Detector A Channel 2 230nm|
4004
300
2
2
200 e s
E
100+ S *
rac-4a A\
)
T T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 _
<Peak Tahle> "
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 10.759 2638454 17531 50.198
2 14.848 2617591 8536 49.802
Total 5256045 26067

D:\Data\PBW\pbw-pc-7-2-2-rac-adh-99-1-1.0mlI3.lcd



2020/9/23 16:00:32 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

: pbw-pc-94-1B-asy-ozh-99-1-1.0m|

Data Filename IIJbWLpC*94'1 B-asy-0zh-99-1-1.0ml1.lcd

Method Filename .0mI-254-230.lcm
Batch Filename

Vial # 11

Injection Volume : 20 uL

Date Acquired : 2020/9/23 14.44.50
Date Processed  : 2020/9/23 15:56:23

Sample Type

Acquired by
Processed by

- Unknown

: System Administrator
: System Administrator

<Chromatogram>
mv
Detector A Channel 2 230nm|
500+
~CH
w 3 é
250-| (¢} s
S
4b
w
G
0 ~A =
T T T T T T
0.0 25 5.0 75 10.0 125 15.0 17.5 »
<Peak Tahle> ™
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 12.575 69970 3077 1.180
2 16.484 5860672 222906 98.820
Total 5930842 225983

D:\Data\PBW\pbw-pc-84-1B-asy-ozh-89-1-1.0ml1.lcd
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2020/9/23 16:05:48 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename : 1.0ml-254-230.lcm
Batch Filename

Vial # 211

Injection Volume : 20 uL

Date Acquired : 2020/9/23 15:27:08
Date Processed  : 2020/9/23 16:03:44

: pbw-pc-92-1B-rac-0zh-99-1-1.0ml
pbw-pc-92-1B-rac-0zh-99-1-1.0mi2.lcd

Sample Type

Acquired by
Processed by

- Unknown

: System Administrator
: System Administrator

<Chromatogram>
mv
500 Detector A Channel 2 230nm{
4004
300 R
CHs & 2
200 \©\ (o] S @
S
100 rac-4b
. A
T T T T T T T
0.0 25 5.0 75 10.0 125 15.0 175
<Peak Tahle> "
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 12.251 4285057 167657 50.314
2 16.253 4211741 165569 49.686
Total 8476798 333226

D:\Data\PBW\pbw-pc-92-1B-rac-0zh-99-1-1.0ml2.lcd



2020/9/23 16:33:48 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

- 1.0ml-254-230.Icm

: pbw-pc-94-2B-asy-0zh-99-1-1.0ml
: pbw-pc-94-2B-asy-0zh-99-1-1.0ml1.Icd

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired : 2020/9/23 15:05:24 Acquired by : System Administrator
Date Processed  : 2020/9/23 16:30:36 Processed by : System Administrator
<Chromatogram>
mv
Detector A Channel 2 230nm
500
Cl
250 ~CH, 3
w &
o
S
4c g
=4
T T T T T T T
0.0 25 5.0 75 10.0 12,5 15.0 17.5
min
<Peak Table> "
Detector A Channel 2 230nm
Pealk# Ret. Time Area Height Conc.
1 10.763 59630 2821 1.202
2 16.944 4902022 186088 98.798
Total 4961652 188909

D:\Data\PBW\pbw-pc-94-2B-asy-0zh-99-1-1.0ml1.lcd
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2020/9/23 16:22:57 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

.0ml-254-230.lcm
t1-1

:20ul
: 2020/9/23 15:46:48
: 2020/9/23 16:21:26

: pbw-pc-92-2B-rac-0zh-99-1-1.0ml
: pbw-pc-92-2B-rac-0zh-99-1-1.0ml2.lcd

Sample Type : Unknown
Acquired by

: System Administrator
Processed by

: System Administrator

<Chromatogram>
mv
Detector A Channel 2 230nm|
500-1 cl
250 CHj3 b
\©\ o . g
S
rac-4c M
0+
0.0 2.‘5 5.‘0 7‘5 16.0 12‘5 15‘.0 17‘.5
min
<Peak Table> )
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 10.644 3519845 88393 49.560
2 16.799 3582360 37070 50.440
Total 7102205 25464

D:\Data\PBW\pbw-pc-92-2B-rac-0zh-99-1-1.0mi2.lcd



2020/10/7 21:10:04 Page 1/1
2020/10/30 17:05:04 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pc-118-1-rac-0zh-99-1-1.0ml

Analysis Report

<Sample Information>

. -124-1-asy-0zh-99-1- Sample ID 5
ggmg:g :\Iljame P p-124-1-mey el 80.11. Ol Data Filename : pbw-pc-118-1-rac-0zh-99-1-1.0ml4 lcd
Data Filename  : pbw-pc-124-1-asy-0zh-99-1-1.0mi1.lcd Method Filename : 1.0mi-254-230.lcm
Method Filename : 1.0ml-254-230.lcm Batch Filename  :
Batch Filename Vial # 141 Sample Type : Unknawn
Vial # 111 Sample Type : Unknown Injection Volume  : 20 uL ) o
Injection Volume @ 20 uL Date Acquired - 2020/10/7 20:37:34 Acquired by : System Administrator
Date Acquired : 2020/10/7 17:42:16 Acquired by : System Administrator Date Processed  : 2020/10/7 21:02:34 Processed by : System Administrator
Date Processed  : 2020/10/7 21:00:21 Processed by : System Administrator

<Chromatogram>
<Chromatogram> =y
mv
500 Detector A Channel 2 230nm

Detector A Channel 2 230nm|

| 400+

i N 300 R
300 . CHg CH3
200+ o)

()
12,441

200+

12.427

3
8
P
S
Qo
14650
S
@
Ey
Qo
& 14573
=

100

ol
1 T T T T T T 0.0 25 50 75 100 125
0.0 2.5 5.0 7.5 10.0 125 15.0 min
min <Peak Table>
< >
Peak Table: Detector A Channel 2 230nm
Detector A Channel 2 230nm _ Peak# Ret. Time|  Area Height Conc.
Peak# Ret. Time Area Height Conc. 1 12.427 2322492 121166 50.501
1 12.441 3552457 181614 98.931 - B
2 14.573 2276405 78827 49.499
2] 14.650 38398 39 1.069 il 2508898199993
Total 3590855 183253 | ot
D:\Data\PBW\catalyst2\pbw-pc-124-1-asy-ozh-99-1-1.0ml1.lcd D:\Data\PBW\pbw-pc-118-1-rac-0zh-99-1-1.0ml4.Icd
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2020/9/23 20.03:06 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

: pbw-pc-94-5-asy-oxh-99-1-1.0ml

Data Filename ﬁibwpc794—5~asyfoxh—99—1f1.Dml1 cd

Method Filename
Batch Filename

.0mI-254-230.Icm

Vial # 11 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired : 2020/9/23 17:37:26 Acquired by : System Administrator
Date Processed  : 2020/9/23 20:02:07 Processed by : System Administrator
<Chromatogram>
mv
Detector A Channel 1 254nm|
1000 @
750-] N
CH,Br
w
500 (o] E
S
S e
2504 de
©
<
¥ T T T T T
0.0 25 5.0 75 10.0 125
min
<Peak Table>
Detector A Channel 1 254nm
[Peak#| Ret. Time Area Height Conc.
1 10.137 4779252 381566 96.833
2 11.478 156321 12378 3.167
Total 4935573 393944

D:\Data\PBW\pbw-pc-94-5-asy-oxh-99-1-1.0ml1.lcd
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2020/9/23 20:04:51 Page 1/1

Analysis Report

<Sample Information>
Sample Name : pbw-pc-92-5-rac-oxh-99-1
Sample ID 5

Data Filename : pbw-pc-92-5-rac-oxh-99-1
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # 211

Injection Volume : 20 uL

Date Acquired - 2020/9/23 16:58:47

Date Processed  : 2020/9/23 20:03:55

-1.0ml
-1.0mi1.lcd

Sample Type - Unknown
Acquired by

: System Administrator
Processed by

: System Administrator

<Chromatogram>
mv
Detector A Channel 1 254nm|
1000 @
750 R
CH,Br 2
i z 3
500 o) = X
S
2504 rac-4e /
o \ VRN
T T T T T
0.0 25 5.0 7.5 10.0 125
min
<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.
1 10.138 003866 479733 49.989
2 11.464 006438 418840 50.011
Total 12010304 898573

D:\Data\PBW\pbw-pc-92-5-rac-oxh-89-1-1.0ml1.lcd



<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

2020/10/30 20:02:37

Analysis Report

: pbw-pc-122-5-asy-oxh-99-1-1.0ml

pbw-pc-122-5-asy-oxh-99-1-1.0ml1.led
: 1.0ml-254-230.lcm

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 2020/10/7 14:55:55 Acquired by System Administrator
Date Processed  : 2020/10/7 15:39:16 Processed by : System Administrator
<Chromatogram>
mvV
1000 Detector A Channel 2 230nm
1000
3
> e
o
CHzBr
500-{ v
o
S
4f | 2
o
o
0.0 2_‘5 5‘0 7.‘5 16.0 12‘5 15‘0
min
<Peak Table>
Detector A Channel 2 230nm
Peald# Ret. Time ea Height Conc.
1 12.054 9597110 632769 96.839
2 13.538 313219 20417 3.161
Total 9910329 653185

Page 1/1

D:\Data\PBW\catalyst2\pbw-pc-122-5-asy-oxh-99-1-1.0ml1.lcd
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Analysis Report

: pbw-pc-113-5-rac-oxh-99-1-1.0ml

<Sample Information>

Sample Name
Sample ID

Data Filename . pl

Method Filename : 1.0ml-254-230.lcm
Batch Filename

Vial # 11

Injection Volume  : 20 uL

Date Acquired :2020/10/6 16:41:14
Date Processed  : 2020/10/7 15:39:43

; bw-pc-113-5-rac-oxh-99-1-1.0ml1.lcd

Sample Type

Acquired by
Processed by

2020/10/7 15:40:39 Page 1/1

- Unknown

: System Administrator
: System Administrator

<Chromatogram>
mv
15004 Detector A Channel 2 230nm|
o
1000- 8 2
b= 3
o
\7=CH,Br
500 \©\ O
S
rac-4f
) )
T T T T T T
0.0 2.5 5.0 7.5 10.0 125 150
<Peak Tahle> "
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 11.852 | 12132553 841938 50.384
2 12.980| 11947650 748561 49.616
Total 24080204 1590498

D:\Data\PBW\pbw-pc-113-5-rac-oxh-99-1-1.0ml1.lcd



<Sample Information>
: pbw-pc-122-6-asy-oxh-99-1-1.0ml

: pbw-pc-122-6-asy-oxh-99-1-1.0mli1.led
: 1.0ml-254-230.lcm

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

11
120 ul

- 2020/10/7 15:13:57
: 2020/10/7 15:48:02

Sample Type

Acquired by
Processed by

Analysis Report

2020/10/30 19:56:22 Page 1/1

- Unknown

: System Administrator
: System Administrator

<Chromatogram>
mV
Detector A Channel 2 230nm|
2000 Cl
1500
g
> 2
. =
CH,Br
1000 e
o W
500 S \
o
49 | 2
T T T T T T T
00 25 50 75 10.0 125 15.0
min
<Peak Table>
Detector A Channel 2 230nm
Peal# Ret. Time Area Height Conc.
1 12.865| 18297446 1096722 97.350
2 13.674 498050 33443 2.650
Total 18795496 1130165

D:\Data\PBW\catalyst2\pbw-pc-122-6-asy-oxh-99-1-1.0ml1.lcd

151

<Sample Information>
: pbw-pc-113-6-rac-oxh-99-1-1.0ml

: pbw-pc-113-6-rac-oxh-99-1-1.0ml1.lcd
- 1.0ml-254-230.lcm

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename:

2020/10/7 15:50:14 Page 1/1

Analysis Report

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 1 2020/10/6 16:58:04 Acquired by : System Administrator
Date Processed  : 2020/10/7 15:48:43 Processed by : System Administrator
<Chromatogram>
mV
Detector A Channel 2 230nm|
2000
Cl
1500
1000-) CH,Br E
e o
0 e
500 S
rac-4g
0
0.0 2.‘5 5‘,0 7.‘5 16,0 12‘,5 15.0
min
<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 12.518| 10868733 692620 50.088
2 13.242| 10830755 670194 49.912
Total 21699488 1362814

D:\Data\PBW\pbw-pc-113-6-rac-oxh-99-1-1.0mi1.lcd



<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename

2020/10/29 11:58:13 Page 1/1

Analysis Report

: pbw-pc-124-2-asy-0zh-99-1-1.0ml

pbw-pc-124-2-asy-o0zh-99-1-1.0ml1.led

: 1.0ml-254-230.lcm

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 2020/10/7 17.09:28 Acquired by System Administrator
Date Processed  : 2020/10/7 17:30:02 Processed by : System Administrator
<Chromatogram>
mvV
1000 Detector A Channel 1 254nm
1000 @
o
S 3
§ ~
CH,Br
nw
500-] o
S
4h &
] ]
o
T T T T
0.0 25 50 75 10.0
min
<Peak Table>
Detector A Channel 1 254nm
Peald# Ret. Time Area Height Conc.
1 7.842 8726826 732452 96.134
2 10.311 350935 24786 3.866
Total 9077761 757238

D:\Data\PBWicatalyst2\pbw-pc-124-2-asy-0zh-99-1-1.0ml1.lcd

152

2020/10/7 17:34:32 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

: pbw-pc-118-2-rac-0zh-99-1-1.0ml

; pbw-pc-118-2-rac-0zh-99-1-1.0mi1.lcd

- 1.0mi-254-230.lcm

Vial # 11 Sample Type - Unknown
Injection Volume  : 20 uL
Date Acquired :2020/10/6 15:13:55 Acquired by : System Administrator
Date Processed  : 2020/10/7 17:33:49 Processed by : System Administrator
<Chromatogram>
mv
Detector A Channel 1 254nm|
500
.
H,Br 2
250+ CHa = g
(o] e
rac-4h
T T T T T
0.0 25 5.0 75 10.0 12,5
min

<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.

1 7.618 2733158 247308 50.807

2 10.079 2646293 177690 49.193

Total 5379451 424998

D:\Data\PBW\pbw-pc-118-2-rac-0zh-99-1-1.0ml1.lcd



2020/9/8 11:41:15 Page 1/1 2020/9/8 11:37:52 Page 1/1

Analysis Report Analysis Report

<Sample Information> <Sample Information>
Sample Name : pbw-pe-73-asy-odh-99-1-1.0m| Sample Name : pbw-pc-62-1-rac-odh-99-1-1.0ml
Sample ID { Sample ID {
Data Filename : pbw-pc-73-asy-odh-99-1-1.0ml1.lcd Data Filename : pbw-pc-62-1-rac-odh-99-1-1.0ml1.Icd
Method Filename : 1.0ml-254-230.lcm Method Filename .0mi-254-230.lcm
Batch Filename Batch Filename
Vial # 11 Sample Type - Unknown Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL Injection Volume  : 20 uL
Date Acquired : 2020/9/8 11:08:11 Acquired by : System Administrator Date Acquired : 2020/9/8 10:25:26 Acquired by : System Administrator
Date Processed  : 2020/9/8 11:34:27 Processed by : System Administrator Date Processed  : 2020/9/8 11:35:42 Processed by : System Administrator
<Chromatogram> <Chromatogram>
mv mv
100 Detector A Channel 2 230nm 500 Detector A Channel 2 230nm|
400+
™ @ @
&8
N g 300-] s \
> © ~ >
500 CH,F z A CH,F
w 200+ - w
(e} (0]
S S
250 . .
4i 100 rac-4i
8
e [
0
0.0 2‘.5 5!0 7‘,5 Id 0 12‘.5 0.0 2{5 ﬁ‘ﬂ 7‘5 1ﬂ|.0 12‘ 5 1!;.0 17‘_5 20’.0 22‘.5
<Peak Table> m <Peak Table> m
Detector A Channel 2 230nm Detector A Channel 2 230nm
Pea% Ret. Time Area Height Conc. Peaa Ret. Time Area Height Conc.
1 8.408 6145489 | 524495 | 97.362 1 8.425 328261 280787 50.140
2| 10582 66520 10934 2.638 2] 10477 3264229 98067 49.860
Total 6312010 535428 Total 654684 478854
D:\Data\PBW\pbw-pc-73-asy-odh-99-1-1.0mi1.lcd D:\Data\PBW\pbw-pc-62-1-rac-odh-99-1-1.0mi1.lcd

153



2020/10/30 15:45:59 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename pbw-pc-73B-asy-adh-98-2-1.0mli1.lcd
1

Method Filename 0mil-254-230.lcm
Batch Filename

Vial # t1-1

Injection Volume : 20 uL

Date Acquired : 2020/10/24 15:48:57
Date Processed  : 2020/10/24 16:06:40

: pbw-pc-73B-asy-adh-98-2-1.0ml

Sample Type : Unknown

Acquired by
Processed by

. System Administrator
: System Administrator

<Chromatogram>
mv
2000 I Detector A Channel 2 230nm|
1500 3
1 =
1000+
500
] 4i' (minor isomer) 2
o / =
T T T T T
0.0 2.5 5.0 75 10.0 12.5
<Peak Table> i
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 9.994| 19926325 120284 98.964
2] 11.316 208631 963! 1.0368
Total 20134956 121247

D:\Data\PBW\catalyst2\pbw-pc-73B-asy-adh-98-2-1.0ml1.lcd

154

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

: pbw-pc-62-2-rac-adh-98-2-1.0mi2 led

2020/10/24 16:00:30 Page 1/1

Analysis Report

: pbw-pc-62-2-rac-adh-98-2-1.0ml

- 1.0ml-254-230.Icm

1141

Vial # Sample Type : Unknown
Injection Volume  : 20 u
Date Acquired : 2020/10/24 15:33:18 Acquired by . System Administrator
Date Processed  : 2020/10/24 15:58:02 Processed by : System Administrator
<Chromatogram>
mv
Detector A Channel 2 230nm|
5001
2
250 L
§
rac-4i' (minor isomer) /\
T T T T T
0.0 25 5.0 7.5 10.0 125
min

<Peak Table> )
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.

1] 10.053 08683 202288 50.973

2 11.264 989966 117605 49.027

Totall 098649 319893

D:\Data\PBW\pbw-pc-62-2-rac-adh-98-2-1.0mi2.Icd



202079/23 21:33:21 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

: pbw-pc-94-3-asy-odh-99-1-1.0ml

Data Filename pbw-pc-94-3-asy-odh-99-1-1.0ml1.lcd
1

Method Filename
Batch Filename

0ml-254-230.lcm

Vial # 2141
Injection Volume  : 20 uL
Date Acquired - 2020/9/23 21:12:10

Date Processed  : 2020/9/23 21:31:57

Sample Type : Unknown

Acquired by
Processed by

: System Administrator
: System Administrator

<Chromatogram>
mv
2000 Detector A Channel 2 230nm|
1500
g
1000+ CH,F
W
O \
500 S .
4
¥
]
. ~
T T T T
0.0 25 5.0 75 10.0
min
<Peak Table>
tector A Channel 2 230nm
Peakg‘ Ret. Time Area Height Conc.
1 7.301 11756251 1139439 98.080
2] 7.826 230095 21251 1.920
Total 11986346 1160691

D:\Data\PBW\pbw-pc-94-3-asy-odh-98-1-1.0ml1.lcd

155

<Sample Information>

Sample Name

Sample ID

Data Filename
Method Filename
Batch Filename

Vial #

Injection Volume
Date Acquired
Date Processed

: pbw-pc-92-3-rac-odh-99-1-1.0ml

pbw-pc-92-3-rac-odh-99-1-1.0ml1.lcd
1.0ml-254-230.lcm

2141
120 uL

: 2020/9/23 9.06:47
: 2020/9/23 21:25:16

<Chromatogram>

2020/9/23 21:30:04 Page 1/1

Analysis Report

Sample Type : Unknown
: System Administrator

Acquired by
: System Administrator

Processed by

mv

1500

1000+

~CH,F

Detector A Channel 2 230nmy

7.585

7.5 100

500
o
T T
0.0 25 5.0
<Peak Table>
tector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
7.585 6004508 55443 50.152
2 8.071 5968122 46826 49.848
Total 11972630 102269€

D:\Data\PBW\pbw-pc-92-3-rac-odh-99-1-1.0mi1.Icd



2020/9/23 17:49:35 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

: 1.0ml-254-230.lcm

Vial # 141
Injection Volume  : 20 uL
Date Acquired : 2020/9/23 17:14:03

Date Processed  : 2020/9/23 17:46:09

: pbw-pc-94-4-asy-oxh-99-1-1.0ml|
: pbw-pc-94-4-asy-oxh-99-1-1.0ml1.lcd

Sample Type - Unknown

Acquired by
Processed by

: System Administrator
: System Administrator

<Chromatogram>
mv
1500-] Detector A Channel 2 230nm
Cl
o
1000+ RN
o
CH,F
W
500+ o
S
4k @
=1
- 4
0
T T T T T
0.0 25 50 75 10.0 125 15.0
min
<Peak Table>
Detector A Channel 2 230nm
Pea% Ret. Time Area Height Conc.
1 12.723| 13705552 | 8518 98.537
2| 14.036 203458 153 1.463
Total 13909010 86714

D:\Data\PBW\catalyst2\pbw-pc-94-4-asy-oxh-99-1-1.0ml1.lcd

156

<Sample Information>
: pbw-pc-92-4-rac-oxh-99-1-1.0ml

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename

2020/9/23 17:44:11 Page 1/1

Analysis Report

: pbw-pc-92-4-rac-oxh-99-1-1.0mi1 lcd
.0ml-254-230.lcm

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired : 2020/9/23 16:36:00 Acquired by : System Administrator
Date Processed  : 2020/9/23 16:57:18 Processed by : System Administrator
<Chromatogram>
mv
Detector A Channel 2 230nm|
1000+
Cl
750 g .
s 8
N «
500-| A CHyF
250-| \©\S
rac-4k
o A
0.0 2!5 5‘0 10.0 12‘5 15‘_0 17‘5
min
<Peak Table>
el 2 230nm
Area Height Conc.
9508280 604345 50.038
9493960 545729 49.962
19002240 1150074

D:\Data\PBW\pbw-pc-92-4-rac-oxh-99-1-1.0ml1.Icd



2020/10/30 20:07:02 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID
Data Filename
Method Filename : 1.0ml-254-230.lcm
Batch Filename

Vial # 2141

Injection Volume  : 20 uL

Date Acquired 2020/10/7 14:26:51
Date Processed  : 2020/10/7 15:11:34

: pbw-pc-122-4-asy-oxh-99-1-1.0ml
pbw-pc-122-4-asy-oxh-99-1-1.0ml1.led

Sample Type

Acquired by
Processed by

: Unknown

System Administrator
: System Administrator

<Chromatogram>
mvV
Detector A Channel 2 230nm
2000 QO
&
1000 o CH,F
o
S
41 3
&
T T T T
5 10 20 25
min
<Peak Table>
Detector A Channel 2 230nm
Peald# Ret. Time ea Height Conc.
1 22.032| 36504545 1087529 96.348
2 23.794 1383852 51214 3.652
Total 37888397 1138743

D:\Data\PBW\catalyst2\pbw-pc-122-4-asy-oxh-99-1-1.0ml1.lcd

157

2020/10/7 16:08:12 Page 1/ 1

Analysis Report

<Sample Information>

Sample Name
Sample ID
Data Filename :
Method Filename : 1.0ml-254-230.lcm
Batch Filename

Vial # 11

Injection Volume  : 20 uL

Date Acquired :2020/10/7 15:32:38
Date Processed  : 2020/10/7 16:07:02

: pbw-pc-113-4-rac-oxh-99-1-1.0ml
; pbw-pc-113-4-rac-oxh-99-1-1.0mli2.lcd

Sample Type

Acquired by
Processed by

- Unknown

: System Administrator
: System Administrator

<Chromatogram>
mv
Detector A Channel 2 230nm|
3000+
2000+ QO
g 2
N - o
s &
\ 7 CH,F
1000+
\@\ o
S
rac-4l
o
T T T T T
5 10 15 20 25
min
<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time Area Heigh Conc.
1 21.555| 42884768 1377457 49.803
2 23.035| 43223391 1389941 50.197
Total 86108159 2767398

D:\Data\PBW\pbw-pc-113-4-rac-oxh-99-1-1.0mI2.lcd



2020/10/29 11:47:30 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename

Vial #

Injection Volume
Date Acquired
Date Processed

: pbw-pc-122-3-asy-o0dh-98-2-1.0ml

pbw-pc-122-3-asy-odh-98-2-1.0ml1.led
: 1.0ml-254-230.lcm

11 Sample Type
120 uL

2020/10/7 11:20:22
: 2020/10/7 14:34:21

: Unknown

Acquired by

System Administrator
Processed by

: System Administrator

<Chromatogram>
mvV
3000 Detector A Channel 2 230nm
2000+ S \7
o
N 2
CH,F 2
w
1000 fo)
S
4m s
@
&
o
0.0 25 50 75 10.0 125 150 175
min
<Peak Table>
Detector A Channel 2 230nm
Peald# Ret. Time ea Height Conc.
1 9.283| 1772223 1288439 96.683
2 13.500 60801 32303 3.317
Total 1833024¢ 1320743

D:\Data\PBW\catalyst2\pbw-pc-122-3-asy-odh-98-2-1.0ml1.lcd

158

2020/10/7 14:24:45 Page 1/ 1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: pbw-pc-113-3b-rac-odh-98-2-1.0ml|

pbw-pc-113-3b-rac-odh-98-2-1.0mi1.lcd

: 1.0ml-254-230.lcm

11 Sample Type - Unknown
120 uL

:2020/10/7 11:50:30

Acquired by
: 2020/10/7 14:20:04

Processed by

: System Administrator
: System Administrator

<Chromatogram>
mv
Detector A Channel 2 230nm|
1000
750 S
5004 CHyF 8
\©‘\ o @ 8
o
250 S ¥
rac-4m
T T T T T T
0.0 25 5.0 75 10.0 125 150
<Peak Tahle> -
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 9.222 5182608 404324 49.993
2 13.138 5184052 246070 50.007
Total 10366659 650394

D:\Data\PBW\pbw-pc-113-3b-rac-odh-98-2-1.0ml1.lcd



Analysis Report

<Sample Information>

Sample Name : pbw-pc-86-3-asy-0zh-99-1-1.0ml
Sample ID 5

Data Filename : pbw-pc-86-3-asy-0zh-99-1-1.0mi1.lcd
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # 11 Sample Type
Injection Volume : 20 uL

Date Acquired : 2020/9/17 15:50:34 Acquired by
Date Processed  : 2020/9/17 16:10:34 Processed by

- Unknown

2020/9/17 16:12:41 Page 1/1

: System Administrator
: System Administrator

<Chromatogram>
mv
300+ Detector A Channel 1 254nm|
200 N
CH,F
W E
(¢] =
100 S
4n
J 8
~
)i ]
0

0.0 25 5.0 7.5
<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.
1 8.752 1508873 121087 97.491
2 10.750 38770 3097 2.509
Total 1545443 124184

D:\Data\PBW\pbw-pc-86-3-asy-ozh-89-1-1.0ml1.lcd

159

2020/9/17 16:14:15 Page 1/1

Analysis Report

<Sample Information>

Sample Name : pbw-pc-84-3-rac-0zh-99-1-1.0ml
Sample ID 5

Data Filename : pbw-pc-84-3-rac-0zh-99-1-1.0mi1.lcd
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # 211 Sample Type - Unknown
Injection Volume : 20 uL
Date Acquired - 2020/9/17 15:20:53 Acquired by : System Administrator

Date Processed  : 2020/9/17 15:53:056

Processed by

: System Administrator

<Chromatogram>
mv
Detector A Channel 1 254nm|
] @
CHyF
an g
250+ o B 8
S ]
rac-4n /\
ol AN
T T T T T
0.0 25 5.0 7.5 10.0 125
<Peak Table> -
Detector A Channel 1 254nm
Peak#f] Ret. Time Area Height Conc.
1 8.805 2933417 235568 50.185
2 10.837 2914112 186057 49.835
Total 5847529 421625

D:\Data\PBW\pbw-pc-84-3-rac-0zh-99-1-1.0mi1 lcd



2020/10/28 11:55:35

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Fi

ilename

Method Filename
Batch Filename

Vial #

Injection Volume
Date Acquired

: pbw-pc-133-asy-0dh-99-1-1.0ml|

pbw-pc-133-asy-0dh-99-1-1.0ml1.led
: 278-254nm.lcm

11 Sample Type
120 uL

2020/10/16 18:39:12 Acquired by

: Unknown

System Administrator

Date Processed  : 2020/10/17 9:29:47 Processed by : System Administrator
<Chromatogram>
mvV
Detector A Channel 2 230nm
500+ \
o]
-
N =
S g
2501 CFoH
W
(0]
S =
3
40 =
T T T
0.0 25 50 75 10.0 125
min
<Peak Table>
Detector A Channel 2 230nm
Peald# Ret. Time Area Height Conc.
1 10.714 4513976 252938 97.968
2 11.991 93603 5650 2.032
Total 4607580 258587

Page 1/1

D:\Data\PBW\catalyst2\pbw-pc-133-asy-odh-99-1-1.0ml1.lcd

160

2020/10/17 9:39:02 Page 1/ 1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

: 278-254nm Icm

: pbw-pc-120A-rac-odh-89-1-1.0ml-2
pbw-pc-120A-rac-odh-99-1-1.0ml-3.lcd

Vial # 11 Sample Type - Unknown
Injection Volume  : 20 uL
Date Acquired : 2020/10/16 19:26:45 Acquired by : System Administrator
Date Processed  : 2020/10/17 9:37:13 Processed by : System Administrator
<Chromatogram>
mv

7504 Detector A Channel 2 230nm|

\
o]
500
2 =
\7~CFH : =
250 \©\ o
S
rac-40
0
T T T T T T
0.0 25 5.0 75 10.0 125 15.0 _

<Peak Tahle> "
Detector A Channel 2 230nm
Peak# Ret. Time Area Heigh Conc.

1 10.593 4964864 283206 50.618

2 11.804 4843710 268133 49.382

Total 9808574 551338

D:\Data\PBW\pbw-pc-120A-rac-odh-89-1-1.0ml-3.lcd



<Sample Infol

Sample Name
Sample ID
Data Filename

2020M1M7 9:24:33 Page 1/1

~ Analysis Report

: pbw-pc-140-5-asy-0zh-99-1-1.0ml
pbw-pc-140-5-asy-0zh-99-1-1.0ml.led

Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 2020/10/31 10:30:20 Acquired by System Administrator
Date Processed  : 2020/10/31 10:58:08 Processed by : System Administrator
<Chromatogram>
mvV
750 Detector A Channel 1 254nm|
\
o]
500+
o
= ~
CF,H 4
W
250+ 0
S
4p 5
E
T T T T T
0.0 25 50 75 10.0 125
min
<Peak Table>
Detector A Channel 1 254nm
Peald# Ret. Time Area Height Conc.
1 8.713 5165255 342067 98.487
2 9.977 79354 5896 1.513
Total 5244608 347962

D:\Data\PBW/\catalyst2\pbw-pc-140-5-asy-0zh-99-1-1.0ml.lcd

161

2020/10/31 11:04:58 Page 1/ 1

Analysis Report

Sample Name : pbw-pc-135-5-rac-0zh-99-1-1.0ml

<Sample Information>

Sample ID

Data Filename bw-pc-135-5-rac-0zh-99-1-1.0mI001.lcd

P!
Method Filename : 1.0ml-254-230.Icm
Batch Filename
Vial # 11
Injection Volume  : 20 uL
Date Acquired :2020/10/31 10:46:08
Date Processed  : 2020/10/31 11:03:59

Sample Type

Acquired by
Processed by

- Unknown

: System Administrator
: System Administrator

<Chromatogram>
mv
Detector A Channel 1 254nm
500 \O
N 8 ™
250 CFoH < 3
o =1
0
S
rac-4p
o
T T T T T
0.0 25 5.0 7.5 10.0 125
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc.
1 8.706| 3134051 213020 50.021
2 9.915 3131394 192956 49.979
Total 6265445 405976

D:\Data\PBW\pbw-pc-135-5-rac-0zh-89-1-1.0ml001.lcd



<Sample Information>

Sample Name

Sample ID

Data Filename pbw-pd-11-1-asy-oxh-99-1-1.0ml1.led
Method Filename : 1

Batch Filename

20201117 9:27:45 Page 1/1

Analysis Report

.0mI-254-230.Icm

: pbw-pd-11-1-asy-oxh-99-1-1.0ml

Vial # 11 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 2020/11/3 10:19:50 Acquired by System Administrator
Date Processed  : 2020/11/3 10:41:11 Processed by : System Administrator
<Chromatogram>
mvV
Detector A Channel 1 254nm
300
200+ @
. Bpin %
100+ 0
S
©
4q g
o A
T T T T
0.0 25 5.0 75 10.0
min

<Peak Table>
Detector A Channel 1 254nm
Peald# Ret. Time Area Height Conc.

1 6.476 79105 9278 3.195

2 8.093 2396525 116438 96.805

Total 2475630 125716

D:\Data\PBWi\catalyst2\pbw-pd-11-1-asy-oxh-89-1-1.0ml1.lcd

162

Analysis Report

<Sample Information>

Sample Name : pbw-pc-142-1-rac-oxh-99-1-1.0ml
Sample ID :

Data Filename : pbw-pc-142-1-rac-oxh-99-1-1.0ml1.led
Method Filename : 1.0ml-254-230.lcm

Batch Filename

2020/11/3 10:44:17 Page 1/1

Vial # 11 Sample Type - Unknown
Injection Volume : 20 uL
Date Acquired : 2020/11/3 9:07:30 Acquired by : System Administrator
Date Processed  : 2020/11/3 9:24:22 Processed by : System Administrator
<Chromatogram>
mv
300 Detector A Channel 1 254nm|
2007 @
+
5
\ Bpin N
100 ©\ o
s 2
rac-4q M @
T T T T T
0.0 25 5.0 7.5 10.0 125

<Peak Table>

Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.
1 6.474 556214 151987 50.064
2 8.589 552258 44650 49.936
Total 108472 196637

D:\Data\PBW\pbw-pc-142-1-rac-oxh-99-1-1.0ml1.lcd



<Sample Information>
: pbw-pc-141-asy-oxh-99-1-1.0ml

Sample Name
Sample ID
Data Filename

Method Filename :

Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

t1-1
20 ul

£ 2020/10/31 15:41:12
: 2020/10/31 16:03:13

pbw-pc-141-asy-0xh-99-1-1.0ml1.lcd
1.0ml-254-230.lcm

2020/11/17 9:30:57 Page 1/1

Analysis Report

Sample Type : Unknown
Acquired by

. System Administrator
Processed by

: System Administrator

<Chromatogram>
my
Detector A Channel 1 254nm|
500 @
Bpin
w
250-] 0 2
| ~
1 S 4r
N g
T T T T
0.0 25 5.0 7.5 10.0
<Peak Table> i
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.
1 6.400 27446 2916 0.583
2] 7.745 4677918 198877 99.417
Total 4705364 201793

D:\Data\PBW\catalyst2\pbw-pc-141-asy-oxh-99-1-1.0ml1.led

163

2020/10/31 16:04:16 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: pbw-pc-136-rac-oxh-99-1-1.0ml
: pbw-pc-136-rac-oxh-99-1-1.0mI2.lcd

- 1.0ml-254-230.Icm
14

: ul
- 2020/10/31 15:30:16
: 2020/10/31 15:46:11

Sample Type

Acquired by
Processed by

. Unknown

: System Administrator
: System Administrator

<Chromatogram>
mv
400 5
etector A Channel 1 254nm}
300 @
2
S X3
5 : . ©
200 ‘ Bpin
\©\ o) S
100 =
S rac-4r
T T T T T T
1 2 3 6 7 8 9
min
<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height
1 6.356| 2468710 197262
2 7.742| 2445326 95798
Total 4914036 293060

D:\Data\PBW\pbw-pc-136-rac-oxh-99-1-1.0mlI2.Icd



20201117 9:33:08 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: 2020/11/3 11:40:11

: pbw-pd-11-2-asy-oxh-99-1-1.0ml
|;bwpd41fzfasy—oxh—9&1—1 .Omi1.led

.0mI-254-230.Icm

2141 Sample Type : Unknown
120 uL
2020/11/3 10:32:40 Acquired by System Administrator

Processed by : System Administrator

<Chromatogram>
mvV
Detector A Channel 2 230nm
500+
Q 5
250-| Bpin @
W
(0]
4s £
e
0
0.0 25 50 75 100 125 150 175
min
<Peak Table>
Detector A Channel 2 230nm
Peald# Ret. Time Area Height Conc.
1 10.774 87782 6038 1.239
2 13.591 6994752 242788 98.761
Total 7082534 248826

D:\Data\PBWi\catalyst2\pbw-pd-11-2-asy-oxh-89-1-1.0ml1.lcd

164

2020/11/3 11:39:02 Page 1/ 1

Analysis Report

<Sample Information>

Sample Name : pbw-pc-142-3-rac-oxh-99-1-1.0ml
Sample ID ‘
Data Filename :
Method Filename : 1.0ml-254-230.lcm
Batch Filename

Vial # 11

Injection Volume : 20 uL

Date Acquired : 2020/11/3 11:04:37
Date Processed  : 2020/11/3 11:37:33

; pbw-pc-142-3-rac-oxh-99-1-1.0mi2.lcd

Sample Type - Unknown
Acquired by

: System Administrator
Processed by

: System Administrator

<Chromatogram>
mv
Detector A Channel 2 230nm
500-| @
N =
N IS
Bpin g
N .
250+ o E
~N o S
rac-4s
o
T T T T T T
0.0 25 5.0 75 10.0 125 15.0

<Peak Table>

Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 10.779 4866096 28993 49.042
2 13.694 5056172 18758 50.958
Total 9922269 47751

D:\Data\PBW\pbw-pc-142-3-rac-oxh-99-1-1.0mI2.lcd



Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

: 1.0ml-254-230.lcm

Vial # 141
Injection Volume  : 20 uL
Date Acquired : 2020/11/10 15:09:49

: pbw-pd-11-3-asy-oxh-99-1-1.0ml
: pbw-pd-11-3-asy-0xh-99-1-1.0ml1.lcd

Sample Type
Acquired by

2020/11/10 15:25:49 Page 1/1

. Unknown

: System Administrator

Date Processed  : 2020/11/10 15:24:49 Processed by : System Administrator
<Chromatogram>
mv
750 Detector A Channel 1 254nm
500 & :
Bpin &
cl P o
O
250+ S
4t
w
&
~
o
0.0 2_‘5 E‘U ?!5 10‘.0 12‘.5
min
<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Heigh Conc.
1 7.965 89401 7546 1.142
2] 9.139 7739553 367159 98.858
Total 7828954 374704

D:\Data\PBW\pbw-pd-11-3-asy-oxh-99-1-1.0mi1.lcd

165

2020/11/10 15:20:21 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial # :
Injection Volume  : 20 uL

Date Acquired £ 2020/11/10 14:39:59

.0mi-254-230.lcm

: pbw-pc-142-2-rac-oxh-99-1-1.0ml
: pbw-pc-142-2-rac-0xh-99-1-1.0ml1.led

Sample Type

Acquired by

. Unknown

: System Administrator

Date Processed  : 2020/11/10 15:18:23 Processed by : System Administrator
<Chromatogram>
mv
Detector A Channel 1 254nmy
1 @
cl & Bpin
" B
250+ \©\ (6] ~ o
S b=
rac-4t
o A
T T T T T
0.0 25 5.0 75 10.0 125 15.0
min
<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.
1 7.977 3354674 25291 49.937
2] 9.178 3363071 6939: 50.063
Total 6717745 42230¢

D:\Data\PBW\pbw-pc-142-2-rac-oxh-99-1-1.0ml1.lcd



2020/11/17 9:37.00 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pd-17-4-asy-oxh-99.9-0.1-1.0ml|
Sample ID i

Data Filename : pbw-pd-17-4-asy-oxh-99.9-0.1-1.0mi2.Icd
Method Filename : 1.0ml-254-230.1cm

Batch Filename

Vial # t1-1 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired :2020/11/7 10:38:49 Acquired by . System Administrator
Date Processed  : 2020/11/7 11:05:30 Processed by : System Administrator
<Chromatogram>
mv
Detector A Channel 2 230nm|
500~
@ o
N 3
1 T™MS S
250 W
o
S
) 4u
@
] 5
o
o
T T T T T T T
0.0 25 5.0 7.5 10.0 12,5 15.0 17.5

<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 13.879 67856 4000 0.952
2] 15.505 7061792 280844 99.048
Total 7129649 284843

D:\Data\PBWcatalyst2\pbw-pd-17-4-asy-oxh-99.8-0.1-1.0mI2.lcd

166

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

1141

2020/11/7 11.02:57 Page 1/1

Analysis Report

: pbw-pd-7-rac-0xh-99.9-0.1-1.0m|

: pbw-pd-7-rac-oxh-99.9-0.1-1.0mi2.Icd
: 1.0ml-254-230.lcm

Vial # Sample Type : Unknown
Injection Volume  : 20 u
Date Acquired - 2020/11/7 10:18:19 Acquired by . System Administrator
Date Processed  : 2020/11/7 10:59:43 Processed by : System Administrator
<Chromatogram>
mv
Detector A Channel 2 230nm
300
200-] @
o
- T™MS g 3
3 a
100 \©\ [e]
S
rac-4u
T T T T T
0.0 25 5.0 75 10.0 125 15.0 175
min
<Peak Table> )
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 13.781 2593140 126047 50.089
2 15.584 2583885 110675 49.911
Totall 5177026 236722

D:\Data\PBW\pbw-pd-7-rac-oxh-99.9-0.1-1.0mi2.lcd



Analysis

<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: pbw-pd-17-1-asy-oxh-99-1-1.0ml

pbw-pd-17-1-asy-oxh-99-1-1.0mi2.lcd
1.0ml-254-230.Icm

2141

120 uL

: 2020/11/16 11:36:05
: 2020/11/16 15:00:32

<Chromatogram>

2020/11/16 15:02:13 Page 1/1

Report

Sample Type - Unknown
Acquired by

: System Administrator
Processed by

: System Administrator

myv

2000+

1500-

1000

500

0

O

T™MS

@io
\o S
4v

Detector A Channel 2 230nml

13.453

12.792

0.0
<Peak Table>

25 5.0 75

Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 12.792 854293 56991 4.783
2 13.453 | 17007807 881818 95.217
Total 17862100 938810

D:\Data\PBW\pbw-pd-17-1-asy-oxh-89-1-1.0mI2 lcd

167

Analysis Report

<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: pbw-pd-15-1-rac-oxh-89-1-1.0ml

pbw-pd-15-1-rac-oxh-99-1-1.0mi4.lcd
1.0ml-254-230.lcm

211 Sample Type
:20uL
: 2020/11/17 8:43:46 Acquired by

: 202011117 9:02:31

Processed by

- Unknown

2020/11/17 9:03:58 Page 1/1

: System Administrator
: System Administrator

<Chromatogram>
mv
500 Detector A Channel 2 230nm{
TMS
250 a N
/©\ ° § 2
\O S 2]
rac-4v
o+
T T T T T T
0.0 25 5.0 7.5 10.0 125 15.0
min
<Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time Area Height Conc.
1 12.847 2562508 158531 50.087
2 13.534 2555654 136119 49.933
Total 5118162 294650

D:\Data\PBW\pbw-pd-15-1-rac-oxh-99-1-1.0ml4.lcd



2020/11/12 23:12:33 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

: pbw-pd-17-3-asy-oxh-99.5-0.5-1.0ml

Data Filename IIJbWLpd*‘I7’3*35¥'0Xh*99.5*0.5'1.OmH.lCd

Method Filename
Batch Filename
Vial # 11

Injection Volume : 20 uL

Date Acquired : 2020/11/12 22:54:28
Date Processed  : 2020/11/12 23:11:40

.0mI-254-230.Icm

Sample Type - Unknown
Acquired by

: System Administrator
Processed by

: System Administrator

<Chromatogram>
mv
1000 Detector A Channel 1 254nm|
e @
: o
™S 3
500 e
(0]
S
250
4w
o
&
i ~
T T T T
0.0 25 5.0 75 10.0
min
<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.
1 6.902 5020900 495420 99.021
2 7.912 49620 5383 0.979
Total 5070520 500804

D:\Data\PBW\pbw-pd-17-3-asy-oxh-89.5-0.5-1.0ml1.lcd

168

2020/11/12 23:18:05 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID

: pbw-pd-15-3-rac-oxh-89.5-0.5-1.0ml

Data Filename |1JbWLpd*15'3*[66*0!(”99.5*0.5*1 .0mli1.led

Method Filename .0mI-254-230.lcm
Batch Filename

Vial # 211

Injection Volume : 20 uL

Date Acquired : 2020/11/12 22:43:01
Date Processed  : 2020/11/12 22:56:17

Sample Type - Unknown
Acquired by

: System Administrator
Processed by

: System Administrator

<Chromatogram>
mv
Detector A Channel 1 254nm|
750 @
500 ™S -
an 5
(0] = S
i
250+ S
rac-4w
T T T T
0.0 25 5.0 75 10.0
<Peak Tahle> -
Detector A Channel 1 254nm
Peak#] Ret. Time Area Height Conc.
1 6.910 3574227 363012 50.519
2 7.877 3500751 278944 49.481
Total 7074977 641956

D:\Data\PBW\pbw-pd-15-3-rac-oxh-99.5-0.5-1.0ml1.lcd



2020/11/16 11:00:23 Page 1/1

Analysis Report

<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename

: pbw-pd-17-6-asy-oxh-99.8-0.1-1.0ml

pbw-pd-17-6-asy-0xh-99.9-0.1-1.0ml1.lcd
1.0ml-254-230.Icm

Vial # 11 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired : 2020/11/16 10:27:21 Acquired by : System Administrator
Date Processed  : 2020/11/16 10:58:23 Processed by : System Administrator
<Chromatogram>
mv
400 Detector A Channel 1 254nm|
300+ @
200 - ™S ™
o H
100+ S
4x 8
o
o
T T T T T T
0.0 25 5.0 75 10.0 125 15.0

<Peak Table>

Detector A Channel 1 254nm

[Peak#| Ret. Time Area Height Conc.
1 9.733 117537 9368 3.952
2 12.668 2856206 131950 96.048
Total 2973743 141318

D:\Data\PBW\pbw-pd-17-6-asy-oxh-989.9-0.1-1.0ml1.lcd

169

<Sample Information>

Sample Name
Sample ID
Data Filename

|1JbWLpd*15'6»[66*0!(”99.9*0.1*1 .0mli1.led

2020/11/16 11:09:18 Page 1/1

Analysis Report

: pbw-pd-15-6-rac-oxh-89.9-0.1-1.0ml

Method Filename .0ml-254-230.lcm
Batch Filename
Vial # 211 Sample Type - Unknown
Injection Volume : 20 uL
Date Acquired : 2020/11/18 10:45:45 Acquired by : System Administrator
Date Processed  : 2020/11/16 11:01:55 Processed by : System Administrator
<Chromatogram>
mv
400 Detector A Channel 1 254nm|
3007 @
TMS o
200 an © -
o 8
o
S o
100+
rac-4x
o / X
T T T T T T
0.0 25 5.0 7.5 10.0 125 15.0
min
<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc.
1 9.672 2704895 173693 50.164
2 12.705 2687179 124075 49.836
Total 5392074 297767

D:\Data\PBW\pbw-pd-15-6-rac-oxh-99.9-0.1-1.0ml1.lcd



2021/1/4 19:28:26 Page 1/1

Analysis Report
<Sample Information>

Sample Name : pbw-pd-12A-asy-oxh-99.5-0.5-1.0m|
Sample ID z

Data Filename : pbw-pd-12A-asy-oxh-99.5-0.5-1.0ml1.lcd
Method Filename : 1.0ml-254-230.lcm

Batch Filename

Vial # 11 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired : 2020/11/3 16:34:06 Acquired by : System Administrator
Date Processed  : 2020/11/3 17:01:26 Processed by : System Administrator
<Chromatogram>
my

750 Detector A Channel 2 230nm|

500

L
250+ g
6 2 j
8
0 A -
T T T T T T
0.0 25 5.0 75 10.0 125 15.0 v

<Peak Tahle> "
Detector A Channel 2 230nm
IPeak# Ret. Time Area Height Conc.

1 11.699 76484 5782 0.962

2 14.018 7870605 205034 99.038

Total 7947089 210816

D:\Data\PBW\catalysi2\pbw-pd-12A-asy-oxh-89.5-0.5-1.0ml1.Ilcd

170

<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename

: pbw-pc-144-1A-rac-oxh-99.5-0.5-1.0ml

2020/M11/3 17:11:13 Page 1/1

Analysis Report

: pbw-pc-144-1A-rac-oxh-99.5-0.5-1.0mi2.lcd

: 1.0ml-254-230.Icm

Vial # (11 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired : 2020/11/3 16:52:32 Acquired by : System Administrator
Date Processed  : 2020/11/3 17:09:51 Processed by : System Administrator
<Chromatogram>
mV
Detector A Channel 2 230nm|
Ph
O,
500 N—
W Ph &
0 el
250-] -
a
d
rac-6 A
T T T T T T
0.0 25 5.0 7.5 10.0 125 150
<Peak Tahle> """
Detector A Channel 2 230nm
Peak# Ref e Area Height Conc.
1 11.276 4970596 312476 50.407
2] 13131 4890352 126288 49.593
Total 9860948 438764

D:\Data\PBW\pbw-pc-144-1A-rac-oxh-89.5-0.5-1.0ml2.lcd



