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1. General

All reactions were carried out under an atmosphere of nitrogen using the standard Schlenk
techniques, unless otherwise noted. Commercially available reagents were used without further
purification. Solvents were treated prior to use according to the standard methods. '"H NMR, "*C
NMR spectra were recorded at 400 MHz and 100 MHz with the Brucker spectrometer. '°F was
recorded at 376 MHz with Brucker spectrometer. Chemical shifts are reported in ppm using
tetramethylsilane as internal standard when using CDCl; as solvent for '"H NMR spectra. The
following abbreviations were used to symbolize the multiplicities: s = singlet, d = doublet, t =
triplet, q = quartet, m = multiplet, br = broad. Flash column chromatography was performed on
silica gel (200-300 mesh). All reactions were monitored by TLC analysis. Optical rotations were
measured by the polarimeter. Enantiomeric excess was determined by HPLC analysis using chiral
column described below in detail.

2. Synthesis of Seven-membered Cyclic N-Sulfonyl Imines

Seven-membered cyclic N-sulfonylimines 1 can be conveniently prepared by slightly modified
procedure from readily available 2-bromobenzenesulfonamide and 2-acylphenylboronic acids
according to the known literature procedure.'” The detailed synthetic steps include palladium-

catalyzed Suzuki coupling reaction and trifluoroacetic acid promoted intramolecular cyclization.
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General Procedure: 2-Formylbenzeneboronic acid (3.000 g, 20 mmol), Pd(amphos)Cl, (0.212
g, 0.3 mmol), 2-bromo-N-(tert-butyl)benzenesulfonamide (2.922 g, 10.0 mmol) and potassium
phosphate (6.368 g, 30.0 mmol) in 1,4-dioxane (50 mL) and water (30 mL) was stirred at reflux
for 16 h, then cooled to ambient temperature, the solvent was removed under the reduced pressure,
diluted with water (10 mL), then extracted with dichloromethane (30 mL X 3). The combined
organic layer was dried over anhydrous sodium sulfate. After filtration, the solvent was concen-
trated in vacuo, and the residue was purified by flash chromatography to give products S1.

Subsequently, the above products (0.952 g, 3.0 mmol) and trifluoroacetic acid (7 mL/g of
coupling product) in dichloromethane (45 mL) was stirred at ambient temperature for 20 min, then
the mixture pH adjusted to 7 with saturated sodium bicarbonate solution. The organic layer was
separated and the aqueous layer extracted with dichloromethane (30 mL x 3). The combined
organic layer was dried over anhydrous sodium sulfate. After filtration, the solvent was removed
under reduced pressure and the crude product was recrystallized with ethyl acetate to give the

cyclic N-sulfonyl imines 1.

Dibenzo[d,f][1,2]thiazepine 5,5-dioxide (1a): 1.220 g, 41% yield (two steps), white solid, mp
268-269 °C, new compound, R¢ = 0.45 (hexanes/ethyl acetate 3/1), 'H NMR (400 MHz, CDCls) 6
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3H), 7.75-7.69 (m, 2H), 7.66 (td, J = 7.6, 1.0 Hz, 1H). *C NMR (100 MHz,
o CDCly) & 172.8, 140.6, 138.9, 135.6, 133.8, 133.4, 132.9, 131.4, 131.3, 130.1,
129.7, 128.9 128.2. HRMS Calculated for Ci3H;oNO,S [M+H]™ 244.0427, found:

O O 8.87 (s, 1H), 8.31 (dd, J = 7.9, 1.0 Hz, 1H), 7.92 (d, J = 7.8 Hz, 1H), 7.83-7.75 (m,

NS
0

244.0426.
9-Methoxydibenzo[d,f][1,2]thiazepine 5,5-dioxide (1b): 0.479 g, 50% yield (two steps),
yellow solid, mp 232-233 °C, new compound, R¢ = 0.40 (hexanes/ethyl acetate 3/1), "H NMR (400
MeO Q O MHz, CDCl;) 6 8.80 (s, 1H), 8.27 (d, J = 7.6 Hz, 1H), 7.84 (d, J = 8.6 Hz,
ﬂ 1H), 7.80-7.55 (m, 3H), 7.30 (d, J = 8.7 Hz, 2H), 3.94 (s, 3H). °C NMR
SN 0 (100 MHz, CDCl5) 6 172.4, 159.5, 138.0, 135.6, 134.1, 133.7, 133.1, 131.7,

131.0, 129.0, 128.2, 120.0, 115.0, 55.8. HRMS Calculated for C;4H;,NOsS [M+H]+ 274.0532,
found: 274.0531.

10-Chlorodibenzo[d,f][1,2]thiazepine 5,5-dioxide (1c): 1.135 g, 41% yield (two steps), white

solid, mp 256-257 °C, new compound, Ry = 0.45 (hexanes/ethyl acetate 3/1), '"H NMR (400 MHz,

[of CDCl;) o 8.82 (s, 1H), 8.30 (d, J = 7.9 Hz, 1H), 7.90 (d, J = 1.6 Hz, 1H),

O 7.83-7.77 (m, 1H), 7.76-7.71 (m, 3H), 7.62 (dd, J = 8.3, 1.8 Hz, 1H). C NMR

(100 MHz, CDCl3) 6 171.7, 142.2, 139.9, 138.9, 134.3, 134.0, 132.7, 131.3,

\N,S\(\):O 131.3, 130.3, 130.1, 129.1, 128.3. HRMS Calculated for C;3HyCINO,S [M+H]"
278.0037, found: 278.0034.

9-Chlorodibenzo[d,f][1,2]thiazepine 5,5-dioxide (1d): 0.801 g, 31% yield (two steps), white
solid, mp 235-236 °C, new compound, R;= 0.50 (hexanes/ethyl acetate 3/1), '"H NMR (400 MHz,
cl Q CDCl) 6 8.78 (s, 1H), 8.29 (d, J = 7.6 Hz, 1H), 7.84 (d, J = 8.5 Hz, 1H),
ﬂ 7.81-7.74 (m, 2H), 7.74-7.66 (m, 3H).>C NMR (100 MHz, CDCl;) & 171.2,
\N’S\?oo 138.8, 138.7, 135.0, 134.7, 134.1, 134.0, 133.3, 131.5, 131.2, 130.6, 130.0,

128.5. HRMS Calculated for C3sHoCINO,S [M-i—H]+ 278.0037, found: 278.0036.
7-Methyldibenzol[d,f][1,2]thiazepine 5,5-dioxide (1e): 0.106 g, 7% yield (two steps), yellow
solid, mp 192-193 °C, new compound, R¢ = 0.25 (hexanes/ethyl acetate 5/1), '"H NMR (400 MHz,
CDCly) 6 8.23 (d, J = 7.8 Hz, 1H), 7.80-7.61 (m, 6H), 7.57 (t, J = 7.6 Hz, 1H),
2.65 (s, 3H). *C NMR (100 MHz, CDCl;) 5 183.1, 140.2, 138.6, 136.3, 135.9,
SN-STO 0 133.5, 13201, 13049, 130.4, 129.0, 128.6, 128.3, 127.5, 29.1. HRMS Calculated

° for C14H,NO,S [M+H]" 258.0583, found: 258.0585.
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3. Pd-catalyzed Asymmetric Arylation of Cyclic N-Sulfonyl Imines

O 2 ° Pd(CF3CO,); (5 mol%)
S~ (S)-'Bu-Phox (7.5 mol%)
N +  ArB(OH),
TFE, 40 °C
R
1 2

Ligand (S)-"Bu-Phox (5.8 mg, 0.015 mmol) and Pd(CF;CO,); (3.3 mg, 0.01 mmol) were placed
in a dried Schlenk tube under nitrogen atmosphere, and degassed anhydrous acetone (1 mL) was

added. The mixture was stirred at room temperature for 1 hour. The solvent was removed under
vacuum to give the catalyst. Under nitrogen atmosphere, to the mixture of seven-membered cyclic
N-sulfonyl imines (1a-1d, 0.20 mmol) and arylboronic acids (0.60 mmol) was added the above
catalyst with 2,2,2-trifluoroethanol (3.0 mL). The solution was stirred at 40 °C for 4-72 h. The
reaction mixture was cooled to room temperature, and the solvent was removed under reduced
pressure. Flash chromatography on silica gel using hexanes/ethyl acetate as the eluent gave the
chiral products 3.

(R)-(+)-7-Phenyl-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3aa): 63 mg, 98%
yield, white solid, mp 204-205 °C, new compound, Ry = 0.50 (hexanes/ethyl acetate 3/1), 99% ee,
o [a]®’p = 51.35 (¢ 1.26, CHCl;). 'H NMR (400 MHz, CDCl;) § 8.05 (d, J = 7.7 Hz,

O g\;o 1H), 7.80-7.70 (m, 1H), 7.69-7.54 (m, 2H), 7.50-7.34 (m, 6H), 7.31-7.23 (m, 2H),
'NH 6.84-6.71 (m, 1H), 5.35 (brs, 1H), 5.30 (s, 1H). *C NMR (100 MHz, CDCl;) &
O 140.1, 139.0, 138.0, 137.1, 136.2, 133.5, 130.2, 129.5, 129.2, 129.1, 129.0, 128.8,
@ 128.7, 128.5, 128.1, 125.9, 60.5. HPLC: Chiracel AD-H column, 220 nm, 30 °C,
n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 12.7 min and 18.3 min (major).

HRMS Calculated for C;oH ¢NO,S [M+H]" 322.0896, found: 322.0895.
(+)-7-(4-Methoxyphenyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ab): 69 mg,
98% yield, white solid, mp 114-115 °C, new compound, Ry = 0.60 (hexanes/ethyl acetate 3/1),
95% ee, [0]*’p = 52.08 (¢ 0.72, CHCl3). '"H NMR (400 MHz, CDCl;) & 8.07

(0]
O 1o (d, J=7.6 Hz, 1H), 7.80-7.72 (m, 1H), 7.68-7.56 (m, 2H), 7.43-7.40 (m, 2H),
NH 7.38-7.25 (m, 3H), 6.92 (d, J = 8.1 Hz, 2H), 6.84-6.77 (m, 1H), 5.31 (brs, 1H),
‘ 5.26 (s, 1H), 3.83 (s, 3H). °C NMR (100 MHz, CDCl;) § 160.0, 139.9, 139.0,

137.1, 136.4, 133.4, 130.2, 129.8, 129.4, 129.2, 129.1, 129.0, 128.6, 125.9,

OMe 114.3, 60.1, 55.4. HPLC: Chiracel OD-H column, 220 nm, 30 °C,

n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 20.0 min and 23.5 min (major).
HRMS Calculated for C,0H;sNOsS [M-I-H]+ 352.1002, found: 352.1006.

(+)-7-(p-Tolyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ac): 67 mg, 99% yield,

white solid, mp 110-111 °C, new compound, R¢ = 0.80 (hexanes/ethyl acetate 3/1), 97% ee, [a]zOD

o = 27.65 (¢ 1.28, CHCL;). '"H NMR (400 MHz, CDCls) § 8.05 (d, J = 7.7 Hz,
O Io 1H), 7.78-7.71 (m, 1H), 7.68-7.54 (m, 2H), 7.43-7.38 (m, 2H), 7.33-7.27 (m,
NH 3H), 7.21-7.13 (m, 2H), 6.84-6.74 (m, 1H), 5.31 (brs, 1H), 5.26 (s, 1H), 2.36 (s,

‘ 3H). BC NMR (100 MHz, CDCl3) 8 140.0, 139.0, 138.4, 136.3, 134.9, 133.4,
Q 130.2, 129.5, 129.5, 129.1, 129.0, 128.6, 128.0, 125.9, 60.4, 21.2. HPLC:

Me  Chiracel AD-H column, 220 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0

mL/min, retention time 13.4 min and 21.8 min (major). HRMS Calculated for C,yH;sNO,S
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[M+H]" 336.1053, found: 336.1049.

(+)-7-(4-(tert-Butyl)phenyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ad): 75
mg, 99% yield, white solid, mp 125-126 °C, new compound, R¢= 0.75 (hexanes/ethyl acetate 3/1),

o 96% ee, [a]*’p = 50.12 (c 1.56, CHCL;). '"H NMR (400 MHz, CDCl3) & 7.97 (d,
O §-° J=17.7Hz, 1H), 7.71-7.63 (m, 1H), 7.61-7.55 (m, 1H), 7.51 (t, J = 7.5 Hz, 1H),
. 7.40-7.18 (m, 7H), 6.82-6.70 (m, 1H), 5.24 (brs, 1H), 5.19 (s, 1H), 1.26 (s, 9H)
O C NMR (100 MHz, CDCls) 8 151.6, 140.0, 139.1, 137.1, 136.3, 134.8, 133.4,

130.2, 129.5, 129.1, 129.0, 128.6, 127.8, 125.9, 125.8, 60.4, 34.7, 31.4. HPLC:

Chiracel AD-H column, 220 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0
mL/min, retention time 13.1 min and 24.4 min (major). HRMS Calculated for C,3;H4NO,S
[M+H]" 378.1522, found: 378.1524.

(+)-7-(m-Tolyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ae): 64 mg, 95% yield,
white solid, mp 179-180 °C, new compound, R¢= 0.75 (hexanes/ethyl acetate 3/1), 98% ee, [a]*’p
o = 47.26 (c 1.28, CHCL3). "H NMR (400 MHz, CDCl3) & 8.06 (d, J = 7.7 Hz,

O g=0 1H), 7.79-7.72 (m, 1H), 7.68-7.56 (m, 2H), 7.47-7.40 (m, 2H), 7.31-7.15 (m,

\

NH 5H), 6.86-6.74 (m, 1H), 5.33 (brs, 1H), 5.26 (s, 1H), 2.34 (s, 3H). °C NMR

‘ .O’Me (100 MHz, CDCl3) & 140.0, 139.0, 138.6, 137.9, 137.1, 136.2, 133.4, 130.2,

129.5, 129.2, 129.2, 129.0, 128.7, 128.7, 125.9, 125.2, 60.5, 21.4. HPLC:
Chiracel AD-H column, 220 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention
time 12.0 min and 13.4 min (major). HRMS Calculated for C,0H;sNO,S [M+H]+ 336.1053, found:
336.1056.

(+)-7-(o-Tolyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3af): 65 mg, 97% yield,
white solid, mp 227-228 °C, new compound, R¢= 0.70 (hexanes/ethyl acetate 3/1), 95% ee, [a]*’p

o =227 (¢ 0.75, CHCL3). "H NMR (400 MHz, CDCl3) & 8.07 (d, J = 7.8 Hz, 1H),

O &0 7.85(d,J=7.4Hz, 1H), 7.78 (t, J = 7.5 Hz, 1H), 7.69 (d, = 7.6 Hz, 1H), 7.61
M e (4,3=7.6Hz, 1H), 7.43 (d,J = 4.1 Hz, 2H), 7.34 (t, J = 7.5 Hz, 1H), 7.30-7.23

‘ @ (m, 2H), 7.11 (d, J = 7.4 Hz, 1H), 6.70 (d, J = 7.8 Hz, 1H), 5.35 (brs, 1H), 5.25
(s, 1H), 1.82 (s, 3H). *C NMR (100 MHz, CDCl3) & 140.3, 138.9, 136.9, 136.2,

135.6, 134.9, 133.5, 131.0, 129.8, 129.3, 129.2, 128.9, 128.8, 128.7, 128.3, 127.6, 126.5, 126.1,
57.3, 18.9. HPLC: Chiracel AD-H column, 220 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0
mL/min, retention time 9.8 min and 12.1 min (major). HRMS Calculated for C,0H;sNO,S [M+H]+
336.1053, found: 336.1052.

(+)-7-(4-Fluorophenyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxidee (3ag): 67 mg,
98% vyield, white solid, mp 229-230 °C, new compound, R = 0.80 (hexanes/ethyl acetate 3/1),
o 98% ee, [a]*’p = 44.38 (c 1.53, CHCL;). '"H NMR (400 MHz, CDCl;) 5 8.05 (d, J

O g\;o =17.7 Hz, 1H), 7.79-7.72 (m, 1H), 7.68-7.55 (m, 2H), 7.52-7.36 (m, 4H), 7.30 (t,
NH J=17.0 Hz, 1H), 7.17-6.99 (m, 2H), 6.82-6.68 (m, 1H), 5.36 (brs, 1H), 5.29 (s,
O 1H). >C NMR (100 MHz, CDCl;) 8 162.6 (d, J = 246.0 Hz), 140.0, 138.9, 137.0,
Q 136.0, 133.8, 133.5, 130.2, 129.8, 129.3, 129.2, 129.1, 128.7, 125.9, 115.8 (d, J

F' =22.0 Hz), 59.9. ’F NMR (376 MHz, CDCls) & -113.0. HPLC: Chiracel AD-H

column, 220 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 12.5 min

and 18.5 min (major). HRMS Calculated for C;oH5sFNO,S [MJrH]+ 340.0802, found: 340.0800.
(+)-7-(4-Chlorophenyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ah): 69 mg,
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97% yield, white solid, mp 191-192 °C, new compound, R; = 0.60 (hexanes/ ethyl acetate 3/1),
o 99% ee, [a]*’p = 66.19 (c 0.63, CHCL3). '"H NMR (400 MHz, CDCl3) & 8.03 (d,
=0 J = 7.7 Hz, 1H), 7.80-7.71 (m, 1H), 7.70-7.58 (m, 2H), 7.53-7.25 (m, 7H),
NH 6.84-6.62 (m, 1H), 5.41 (brs, 1H), 5.28 (s, 1H). *C NMR (100 MHz, CDCL;) &
Q 140.0, 138.9, 136.6, 135.7, 134.4, 133.5, 130.2, 129.4, 129.3, 129.2, 129.1,

129.1, 128.8, 125.9, 60.0. HPLC: Chiracel AD-H column, 220 nm, 30 °C,
Cl n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 13.3 min and 19.1
min (major). HRMS Calculated for C;oH;5CINO,S [MJrH]+ 356.0507, found: 356.0510.

(+)-7-(4-Bromophenyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ai): 76 mg,

95% yield, white solid, mp 211-212 °C, new compound, R; = 0.60 (hexanes/ethyl acetate 3/1),

99% ee, [a]*’p = 66.20 (¢ 1.16, CHCL;). '"H NMR (400 MHz, CDCl;) § 8.01 (d,

J = 4.7 Hz, 1H), 7.80-7.71 (m, 1H), 7.68-7.55 (m, 2H), 7.54-7.46 (m, 2H),

7.45-7.39 (m, 2H), 7.37-7.24 (m, 3H), 6.82-6.62 (m, 1H), 5.44 (brs, 1H), 5.26

(s, 1H). *C NMR (100 MHz, CDCl5) & 140.0, 138.8, 137.1, 135.6, 133.5, 132.0,

130.2, 129.8, 129.4, 129.2, 129.1, 128.8, 125.9, 122.5, 60.00. HPLC: Chiracel

Br AD-H column, 220 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min,

retention time 14.1 min and 20.4 min (major). HRMS Calculated for C;oH;sBrNO,S [M+H]"
400.0001, found: 400.0006.

(+)-7-(4-(Trifluoromethyl)phenyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3aj):

73 mg, 94% yield, white solid, mp 223-224 °C, new compound, R; = 0.60 (hexanes/ethyl acetate

3/1), 98% ee, [a]*’p = 46.00 (c 1.80, CHCl;). 'H NMR (400 MHz, CDCl5) &

=0 8.04 (d, J=7.6 Hz, 1H), 7.81-7.72 (m, 1H), 7.71-7.37 (m, 8H), 7.35-7.28 (m,

1H), 6.78-6.60 (m, 1H), 5.45 (brs, 1H), 5.37 (s, 1H). °C NMR (100 MHz,

CDCly) 6 142.2, 140.1, 138.8, 137.2, 135.4, 133.6, 130.2, 129.5, 129.3, 129.1,

128.8, 128.6, 126.0, 125.8, 123.9 (q, J = 271.0 Hz), 60.1. "’F NMR (376 MHz,

CFs  CDCl3) 8 -62.6. HPLC: Chiracel AD-H column, 220 nm, 30 °C, n-Hexane/

i-PrOH = 80/20, flow = 1.0 mL/min, retention time 10.5 min and 15.7 min (major). HRMS
Calculated for C,oH5sF5sNO,S [MJrH]+ 390.0770, found: 390.0774.

(+)-7-(Naphthalen-2-yl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ak): 65 mg,
87% yield, white solid, mp 140-141 °C, new compound, R; = 0.55 (hexanes/ethyl acetate 3/1),

- .n=0
N Z 1\
/@ £0

O
|l

- .0
W=
O

° 95% ee, [a]*’p = 63.58 (c 1.70, CHCl3). "H NMR (400 MHz, CDCls) & 8.09
O JI¥e (d, J = 7.7 Hz, 1H), 8.01 (s, 1H), 7.90-7.57 (m, 6H), 7.55-7.49 (m, 2H),
NH 7.47-7.33 (m, 3H), 7.25-7.17 (m, 1H), 6.82-6.70 (m, 1H), 5.50 (brs, 1H), 5.45

(s, 1H). >C NMR (100 MHz, CDCLy) § 140.1, 139.0, 137.2, 136.0, 135.4,
133.5, 133.2, 130.2, 129.7, 129.3, 129.1, 129.0, 128.7, 128.6, 128.2, 127.8,
126.9, 126.7, 126.6, 126.0, 125.9, 60.5. HPLC: Chiracel AD-H column, 220

nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 18.2 min and 27.2 min
(major). HRMS Calculated for Cp3HsNO,S [M-i—H]+ 372.1053, found: 372.1050.

(+)-7-(2,3-Dimethylphenyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ai): 67 mg,
96% yield, white solid, mp 285-286 °C, new compound, R; = 0.70 (hexanes/ethyl acetate 3/1),
91% ee, [a]*’p = 18.77 (¢ 1.30, CHCl;). 'H NMR (400 MHz, CDCl;) & 8.11 (dd, J = 7.8, 1.0 Hz,
1H), 7.82 (td, J = 7.6, 1.3 Hz, 1H), 7.77-7.71 (m, J = 2H), 7.65 (td, J="7.7, 1.3 Hz, 1H), 7.47 (d, J
=4.1 Hz, 2H), 7.34-7.24 (m, 2H), 7.23-7.17 (m, 1H), 6.76 (d, J= 7.8 Hz, 1H), 5.43 (d, J=2.6 Hz,
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o 1H), 5.25 (d, J = 2.4 Hz, 1H), 2.25 (s, 3H), 1.75 (s, 3H). *C NMR (100 MHz,
O E;O CDCl;) 6 140.1, 139.0, 137.6, 137.0, 136.0, 135.2, 134.1, 133.5, 130.0, 129.8,
NH e 1293, 1292, 1289, 1289, 128.7, 126.1, 125.9, 125.4, 57.7, 20.5, 14.6.
O -O’Me HPLC: Chiracel AD-H column, 220 nm, 30 °C, n-Hexane/i-PrOH = 80/20,
flow = 1.0 mL/min, retention time 9.5 min and 15.2 min (major). HRMS

Calculated for C5;HyoNO,S [M+H]" 350.1209, found: 350.1212.

(+)-7-(2,4-Dimethylphenyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3am): 69
mg, 99% yield, white solid, mp 214-215 °C, new compound, R¢= 0.70 (hexanes/ethyl acetate 3/1),

o 95% ee, [a]*’p = 9.08 (¢ 1.30, CHCl3). '"H NMR (400 MHz, CDCl5) & 8.00 (dd,
O §-0 J=17.8, 1.1 Hz, 1H), 7.74-7.60 (m, 3H), 7.54 (td, J = 7.7, 1.3 Hz, 1H), 7.36 (d,
NH J=4.0 Hz, 2H), 7.22-7.14 (m, 1H), 7.09 (d, J = 7.8 Hz, 1H), 6.88 (s, 1H), 6.66

3H), 1.72 (s, 3H). ®C NMR (100 MHz, CDCl;) & 140.2, 139.0, 138.0, 136.9,

Me 1354, 135.1, 133.5, 133.1, 131.8, 129.8, 129.3, 129.2, 128.9, 128.7, 127.5,

127.1, 126.1, 57.2, 21.0, 18.8. HPLC: Chiracel AD-H column, 220 nm, 30 °C, n-Hexane/i-PrOH =

80/20, flow = 1.0 mL/min, retention time 10.1 min and 12.7 min (major). HRMS Calculated for
C,1HNO,S [M+H]" 350.1209, found: 350.1204.

(+)-7-(3,5-Dimethylphenyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3an): 66

mg, 94% yield, white solid, mp 202-203 °C, new compound, R¢= 0.80 (hexanes/ethyl acetate 3/1),

[ Me
O Q (d, J=7.8 Hz, 1H), 5.26 (d, J = 2.5 Hz, 1H), 5.14 (d, J = 2.4 Hz, 1H), 2.27 (s,

o 95% ee, [a]*’p = 55.23 (¢ 1.28, CHCl;). "H NMR (400 MHz, CDCl3) & 8.09
O §=0 (dd, J=17.8, 1.0 Hz, 1H), 7.79 (t, J = 7.3 Hz, 1H), 7.73-7.59 (m, 2H), 7.53-
NH 7.41 (m, 2H), 7.38-7.29 (m, 1H), 7.14-6.96 (m, 3H), 6.92-6.80 (m, 1H), 5.33

139.1, 138.5, 137.8, 137.2, 136.3, 133.3, 130.2, 130.1, 129.5, 129.1, 129.0,

Me 128.6, 125.9, 60.5, 21.3. HPLC: Chiracel OD-H column, 220 nm, 30 °C,

n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min, retention time 12.1 min and 14.1 min (major).
HRMS Calculated for C,;H,0NO,S [M+H]" 350.1209, found: 350.1212.

(+)-7-(furan-3-y1)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3a0): 40 mg, 64%

yield, white solid, mp 107-108 °C, new compound, Ry = 0.70 (hexanes/ethyl acetate 3/1), 98% ee,

o [a]*’p = 19.30 (¢ 0.72, CHCl;). "H NMR (400 MHz, CDCl;) § 8.02 (d, J = 7.7 Hz,

O g;o 1H), 7.77-7.70 (m,1H), 7.69-7.51 (m, 3H), 7.49-7.34 (m, 4H), 7.15 (s, 1H), 6.33

NH  (brs, 1H), 5.46 (s, 1H), 5.26 (s, 1H). *C NMR (100 MHz, CDCls) § 144.0, 141.0,

‘ @ 140.0, 138.9, 135.1, 133.5, 130.2, 129.5, 129.2, 128.9, 128.7, 125.9, 123.5, 110.0,

o~ 53.7. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20,

flow = 1.0 mL/min, retention time 13.5 min and 14.6 min (major). HRMS Calculated for

C17H3NNaOsS [M+Na]" 334.0508, found: 334.0516.

(+)-7-(benzofuran-2-yl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ap): 19 mg,
26% yield, white solid, mp 137-138 °C, new compound, Rs = 0.50 (hexanes/ethyl acetate 4/1),
O o) 97% ee, [a]*°p = 29.09 (¢ 0.44, CHCl3). 'H NMR (400 MHz, MeOD) & 7.91 (d,

O ; ye  (Ors. 1H), 5.25 (s, 1H), 2.33 (s, 6H). °C NMR (100 MHz, CDCIy) 5 140.0,
e

I_
Sﬁﬁ J=17.7 Hz, 1H), 7.82-7.44 (m, 3H), 7.43-7.28 (m, 3H), 7.28-6.48 (m, 6H), 5.35
(s, 1H). *C NMR (100 MHz, MeOD) § 154.9, 154.8, 140.3, 138.7, 134.4,

‘ O% 133.2, 130.0, 129.2, 128.6, 128.4, 127.9, 125.1, 124.1, 122.7, 120.7, 110.6,

105.0, 55.5. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH
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= 80/20, flow = 1.0 mL/min, retention time 15.8 min and 19.8 min (major). HRMS Calculated for
C,1H4NO;S [M+H]" 362.0845, found: 362.0856.

(-)-9-Methoxy-7-phenyl-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ba): 66 mg,
94% yield, white solid, mp 193-194 °C, new compound, R; = 0.55 (hexanes/ethyl acetate 3/1),
99% ee, [a]*’p = -56.42 (c 1.26, CHCl3). "H NMR (400 MHz, CDCl5) & 8.05 (d, J

(0]
O o  =72Hz 1H),7.76-7.69 (m, 1H), 7.68-7.51 (m, 2H), 7.47-7.29 (m, 6H), 6.95 (dd,

NH  J=8.5,2.6 Hz, 1H), 6.39-6.27 (m, 1H), 5.34 (brs, 1H), 5.29 (s, 1H), 3.68 (s, 3H).

‘ ", 3C NMR (100 MHz, CDCl3) & 160.0, 138.9, 137.9, 137.7, 133.4, 132.4, 130.3,

@ 130.1, 1289, 128.6, 128.1, 128.0, 125.9, 116.4, 113.6, 60.6, 55.2. HPLC:

OMe Chiracel IC column, 220 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/

min, retention time 49.1 min (major) and 53.0 min. HRMS Calculated for C,0H;sNO3S [M+H]+
352.1002, found: 352.1003.

(+)-10-Chloro-7-phenyl-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ca): 67 mg,
94% yield, white solid, mp 236-237 °C, new compound, R; = 0.80 (hexanes/ethyl acetate 3/1),
98% ee, [a]*’p = 50.53 (c 1.30, CHCl3). "H NMR (400 MHz, CDCl5) & 7.99 (d, J
= 7.6 Hz, 1H), 7.75-7.65 (m, 1H), 7.62-7.50 (m, 2H), 7.48-7.20 (m, 6H),
7.17-7.13 (m, 1H), 6.72-6.50 (m, 1H), 5.29 (brs, 1H), 5.16 (s, 1H). *C NMR
(100 MHz, CDCl5) 6 141.6, 137.6, 137.6, 135.1, 134.8, 133.6, 130.9, 130.1,
129.3, 129.0, 128.9, 128.8, 128.0, 126.1, 60.0. HPLC: Chiracel AD-H column,
220 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min, retention time 16.9 min and 18.4
min (major). HRMS Calculated for C9H;sCINO,S [MJrH]+ 356.0507, found: 356.0510.

(-)-9-Chloro-7-phenyl-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3da): 68 mg,
96% yield, white solid, mp 227-228 °C, new compound, R¢ = 0.60 (hexanes/ethyl acetate 3/1),
l 99% ee, [a]*’p = -11.29 (¢ 1.16, CHCl3). "H NMR (400 MHz, CDCl3) & 8.05 (d,

('S)'¢O J = 7.5 Hz, 1H), 7.82-7.71 (m, 1H), 7.68-7.56 (m, 2H), 7.48-7.32 (m, 7H),
NH 6.82-6.60 (m, 1H), 5.38 (brs, 1H), 5.24 (s, 1H). *C NMR (100 MHz, CDCl;) &
O 2 138.5, 138.0, 137.9, 137.2, 135.2, 133.5, 130.3, 130.1, 129.7, 129.4, 129.1,
@ 129.0, 128.9, 128.0, 126.0, 60.3. HPLC: Chiracel AD-H column, 220 nm, 30 °C,

Ci n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 13.2 min and 15.0

min (major). HRMS Calculated for C19H;sCINO,S [MJrH]+ 356.0507, found: 356.0502.

(+)-7-Methyl-7-phenyl-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ea): 28 mg,
84% yield, white solid, mp 239-240 °C, new compound, R = 0.70 (hexanes/ethyl acetate 3/1),

O © . 99% ee, [a]*’p = 68.61 ( 0.72, CHCls). 'H NMR (400 MHz, CDCl3) § 7.76 (dd,
s J=13.5,7.6 Hz, 2H), 7.53-7.41 (m, 2H), 7.25-7.11 (m, 3H), 6.82 (m, 3H), 6.74
(d, J = 7.3 Hz, 1H), 6.63 (d, J = 3.0 Hz, 2H), 5.94 (brs, 1H), 1.82 (s, 3H). "°C
O Me NMR (100 MHz, CDCly) § 145.6, 140.7, 140.1, 138.0, 132.5, 130.9, 129.9,

129.2, 128.6, 127.6, 127.4, 127.0, 126.1, 124.6, 124.3, 63.2, 33.5. HPLC: Chiracel AD-H column,
220 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 10.2 min (major)
and 15.1 min HRMS Calculated for C,0H;sNO,S [M+H]+ 336.1053, found: 336.1050.
(+)-7-(4-Methoxyphenyl)-7-methyl-6,7-dihydrodibenzo[d,f][1,2]thiazepine-5,5-dioxide
(3eb): 32 mg, 88% yield, white solid, mp 164-165 °C, new compound, R¢ = 0.55 (hexanes/ethyl
acetate 3/1), 99% ee, [a]*’p = 47.85 (¢ 0.56, CHCl3). "H NMR (400 MHz, CDCl;) 'H NMR (400
MHz, CDCl;) 6 7.86-7.76 (m, 2H), 7.58-7.46 (m, 3H), 7.30-7.22 (m, 2H), 6.89-6.80 (m, 1H), 6.61
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o (d, J=28.0 Hz, 2H), 6.41 (d, J = 8.0 Hz, 2H), 6.02 (brs, 1H), 3.63 (s, 3H),
O 4=0 1.87 (s, 3H).13C NMR (100 MHz, CDCls) 6 157.6, 140.7, 140.3, 140.1,

NH 138.0, 137.7, 132.5, 130.9, 129.8, 129.1, 128.5, 127.4, 126.9, 125.9, 124.3,
‘ M;©\0Me 112.9, 62.8, 55.2, 33.6. HPLC: Chiracel IA column, 254 nm, 30 °C,
n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 11.6 min
and 12.6 min (major). HRMS Calculated for C,;Hy)NO;S [M+H]+ 366.1158, found: 366.1162.

(+)-7-(4-(tert-Butyl)phenyl)-7-methyl-6,7-dihydrodibenzo[d,f][1,2]thiazepine  5,5-dioxide
(3ec): 35 mg, 90% yield, white solid, mp 257-258 °C, new compound, R;= 0.75 (hexanes/ethyl
O o acetate 3/1), 99% ee, [0]*’p = 56.53 (¢ 0.52, CHCl;). "H NMR (400 MHz,
S CDCls) 5 7.88-7.74 (m, 2H), 7.58-7.46 (m, 2H), 7.25-7.07 (m, 3H), 6.87 (d,
@ J=7.9 Hz, 2H), 6.78-6.72 (m, 1H), 6.60 (d, J = 7.9 Hz, 2H), 6.10 (brs, 1H),
O Me BU 191 (s, 3H), 1.15 (s, 9H). °C NMR (100 MHz, CDCly) & 148.8, 142.5,
140.8, 140.5, 140.2, 138.1, 132.2, 130.7, 129.9, 129.1, 128.5, 127.2, 126.9, 124.6, 124.4, 124.3,
63.0, 34.2, 33.1, 31.1. HPLC: Chiracel IA column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow
= 1.0 mL/min, retention time 8.9 min and 10.2 min (major). HRMS Calculated for C,4H,sNO,S
[M+H]" 392.1679, found: 392.1670.

(+)-7-methyl-7-(p-tolyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ed): 33 mg,
95% yield, white solid, mp 106-107 °C, new compound, R¢ = 0.75 (hexanes/ethyl acetate 3/1),
O ° 99% ee, [a]*’p = 44.54 (c 0.66, CHCl;). '"H NMR (400 MHz, CDCl5) & 7.81

S\QH (dd, J=14.6, 7.2 Hz, 2H), 7.59-7.46 (m, 2H), 7.32-7.25 (m, 2H), 7.24-7.19

©\ (m, 1H), 6.82 (d, J = 6.8 Hz, 1H), 6.68 (d, J=17.5 Hz, 2H), 6.57 (d, J=7.6
‘ Me Me  Hz, 2H), 6.08 (brs, 1H), 2.12 (s, 3H), 1.87 (s, 3H). *C NMR (100 MHz,
CDCl;) 6 142.7, 140.7, 140.2, 140.1, 138.1, 135.6, 132.4, 130.9, 129.9, 129.1, 128.5, 128.2, 127.4,
127.0, 124.6, 124.3, 63.1, 33.6, 20.7. HPLC: Chiracel IA column, 254 nm, 30 °C, n-Hexane/
i-PrOH = 80/20, flow = 1.0 mL/min, retention time 9.9 min and 11.8 min (major). HRMS
Calculated for C;HyoNO,S [M+H]+ 350.1209, found: 350.1223.

(+)-7-methyl-7-(m-tolyl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-dioxide (3ee): 32 mg,
92% yield, white solid, mp 178-179 °C, new compound, R¢ = 0.50 (hexanes/ethyl acetate 3/1),
o 99% ee, [0]*’p = 90.29 (c 0.68, CHCl3). "H NMR (400 MHz, CDCl5) & 7.83 (d,

O §=0 J = 7.3 Hz, 2H), 7.59-7.47 (m, 2H), 7.31-7.26 (m, 2H), 7.22-7.16 (m, 1H),

N 6.83-6.75 (m, 2H), 6.73-6.67 (m, 1H), 6.51 (s, 1H), 6.46-6.40 (m, 1H), 5.98

‘ Me, (brs, 1H), 2.04 (s, 3H), 1.88 (s, 3H). >C NMR (100 MHz, CDCls) & 145.3,

Me 140.7, 140.1, 140.1, 138.2, 137.0, 132.5, 130.8, 129.9, 129.1, 128.5, 127.6,
127.3, 126.9, 126.7, 125.2, 124.2, 122.3, 63.2, 33.3, 21.1.HPLC: Chiracel IA column, 254 nm, 30
°C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 7.5 min (major). and 9.9 min
HRMS Calculated for C;;H9NNaO,S [M+Na]+ 372.1029, found: 372.1041.
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4. Determination of Absolute Configuration of Products

To determine the absolute configuration of (+)-7-Phenyl-6,7-dihydrodibenzo[d,f][ 1,2]thiazepine
5,5-dioxide (+)-3aa (99% ee), firstly, (+)-3aa was upgraded to >99% ee by recrystallization with
n-hexane/ethyl acetate. Then, n-hexane was added into the solution of (+)-3aa (>99% ee) in
dichloromethane, then the solution was slowly evaporated and single crystal of (+)-3aa was
obtained after 1 days. The crystal was grown from the solution, which is suitable for X-ray
diffraction analysis. The structure in Figure S1 showed that the absolute configuration of (+)-3aa
is R [CCDC 1877280] contains the structure and supplementary crystallographic data for
(R)-(+)-3aa. These data can be obtained free of charge from the Cambridge Crystallographic Data
Centre via www.ccdc. cam.ac.uk.

Figure S1. X-ray crystallographic analysis of (R)-(+)-3aa
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Data File E:322435IGLO00GE4.D Data File E:3Z243IGLOOOGSE.D

Sample Name: zZz-2-43(+-) Sample Name: zz-2-50
Acg. Operator : HFE-258 Acg. Operator : HFE-258
Acg. Instrument : €3 1 Location : Vial 81 Acg. Instrument : €88 1 Location : Vial 91
Injection Date : 3/17/2018 3:45:26 P Injection Date : 372372018 9:39:49 AN
Inj Wolume : Z.000 pl Inj Volume : Z.000 pl
Aci. Method : C:\CHEM3ZY, 1\METHOD S\ FM-4-4 LC.M Aci. Method : C:\CHEM3ZY 1\METHOD S, FM-4-4 LC.M
Last changed ¢ 3/17/2018 3:42:24 PM by HFE-Z58 Last changed © 3/Z3/Z018 9:39:23 AM by HFE-Z58
imodified after loading) imodified after loading)
Analysis Method : C:\CHEN3Z\L\METHOD3\DEF_LCl11.H Analysis Method : C:\CHEN3Z\1\METHOD3\DEF_LC11.H
Last changed ¢ B/19/2018 6:58:26 FM Last changed ¢ B/19/2018 9:00:44 PM
(wodified after loading) fmodified after loading)
Sample Info : AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220 Sample Info : AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220
o i)
DT A, TiEvelen gth=2 20 nm [ B el 161 0006 5. I DT A, i velen gth=2 20 nm [ E 22w 151 0006 82 1)
Harm. 7] Harm.
1000 o
500+
800
400 -
60D w0
g
300+ =+ had
2 =
= 2
jal
i 400 4
200 - #
=
100 o 0o -
=
=
=
0 L o hed
T T T T T T T T T T T T T T T T
1} 2.5 k] rid 0 125 15 175 20 min| o 25 k] 7A A1} 125 15 175 20 minf
Area Percent Report Area Percent Report
Sorted By H Simmal Sorted By H Simmal
Multiplier: H 1l.0000 Multiplier: H 1.o000
Dilution: H l.0000 Dilution: H l.o0000
TUse Multiplier & Dilution Factor with ISTDs= (@] TUse Multiplier & Dilution Factor with ISTDs O
7 I
s=0 §=0
Signmal 1: VD1 A, Wavelength=220 nm NH Signmal 1: VD1 A, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area .,
# Tuinl ainl uil+s1 [mAl] = # Tuinl fuinl ual+s1 [mAl] = “
el [l | | | | e [l | | | |
1l 1z.704 BB 0.2845 4548,9204L 247.39166 49,7963 1l 12.674 BB 0.2936 85.69107 4, 49208 0.6297
2 18.350 BB 0.4169 4585.14551 170.46342 50,2037 2 18.285 BB 0.4209 1.35222=4 499.44681 93,3703
Totals : 9135.06592  417.55509 (+/-)-3aa Totals : 1.36079e4  503.93838 (+)-3aa
#%% End of Report **% *#% End of Report ¥+
Instrument 1 871972018 B:58:35 PH Pagse 1 of 1 Instrument 1 8/19/2018 5:00:52 PH Pags L of 1
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Data File C:\CHEM3Z\1\DATA,ZHOU-18\YZNOOBOLZ.D Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZINOOB0L3.D

Sanple Name: zz-2-51A(+) Sanple Name: zz-2-514
Acg. Operator H Acg. Operator
Acg. Instrument : Instrument 1 Location : Wial 1 Acg. Instrument : Instrument 1 Location : Wial 1
Injection Date : 3/24/2018 11:02:07 AN Injection Date : 3/24/2018 11:43:51 AN
Acg. HMethod ¢ C:%CHEM324 13\ METHOD 3\DEF_LC.IT Acg. HMethod ¢ C:4CHEM3ZY 1ZWMETHOD 3% DEF_LC.H
Last chandged : 3/24/2018 10:55:11 AM Last chandged : 3/24/2018 11:32:49 AM
(modified after loading) (modified after loading)
Analysis Method : C:%ZCHEM32\1WMETHOD 5\DEF_LCl1.M Analysis Method : C:3CHEM32\1WMETHOD 5%DEF_LCLL. M
Last changed : §/20/2018 10:55:20 AM Last changed : §/20/2018 10:57:49 aM
(modified after loadineg) (modified after loadineg)
Sample Info : 0OD-H, Hexane/i-Pr0H = &0/20, l.0mL/min, 30 o, ZZ0nm Sample Infao : 0D-H, Hexane/i-PrOH = 80/20, l.0wl/min, 30 oC, Z20nm
IVET A, Wavelen qihe2 20 fim [ ZH O0-1 5 ZHO0 3072 17 VWL A, Wavelen ihe 2 20 fim [ ZH OU-T S ZH00 5073 17
Farm. 7] Farm. ]
800
400~
00
600
300+
00+
<00 - g
200 . b
2 H A
= ~ 00+
e
A
1004 00+
1o -
£
=
[y S W W . o o
T T T T T T T T T T
o 4 10 1% 20 25 min| o i3 10 15 20 25
Area Percent Report Area Percent Report
Jorted By H Gimmal Jorted Bv H Fimmal
Maltiplier: H 1.0000 Maltiplier: H 1.0000
Dilution: H 1.0000 (0] Dilution: H 1.0000 o)
Use Multiplier & Dilution Factor with ISTDs ”’O Use Multiplier & Dilution Factor with ISTDs m 16)
4 S”
Signal 1: ¥ND1 &, Wavelength=220 nm H Signal 1: WND1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area "//
# winl minl wdT 2 [y 1 % # fwinl minl ndT 2 [malT 1 %
il |---=]-=m- | | | | il |---=]-=m- | | | |
1l 19.557 EB 0.9050 9129,18555 150.02177 49,9948 1l 20.085 EB 0.8964 512,32758 §.40096 2.3077
2 23.758 BB 1.0033 9131.08984 136.99435 50.0052 2 23.519 BB 0.9959 21688824 329.13538 97.6923
OMe OMe
Totals : 1.82603e4 287.01613 Totals : 2.2201led 337.53634
(+/-)-3ab (+)-3ab
**#% End of Report *++ ***% End of Report *++%
Instrument 1 8/20/2018 10:55: 23 AN Pags L of 1 Instrument 1 8/20/2018 10:57: 53 AM Page 1 of 1
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Instrument 1 871972018 9:05:11 FPM

Data File E:ZZZYSIGLO00655.D
Sanple Name: zz-2-51E(+-)

Acg. Operator : HFE-258
Acg. Instrument : (%38 1 Location : ¥Wial 91
Injection Date 3/24/2018 10:07:20 AN

Inj ¥Volume 2.000 nl

Aceg. Method
Last changed

C:%CHEM32Y 1\METHOD 53, FM-4-4 LC.M

3/24/2018 9:Z6:44 AM by HFE-Z58

(modified after loadineg)
C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M

68/15/2018 9:05:09 PM

(modified after loading)

: AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220

Analysis Method :
Last changed

Sample Info

iy
g Elen g2 20 i (B2 T D006 05 0
Ham. 7]
250 A
200+
150+ ¥
%
=
100 =
&
&=
50+
a4 An
T T T T T T T T
1} 2.5 5 TA 10 125 15 175 20 225 min
Area Percent Report
Sorted By Simmal
Multiplier: H 1l.o000
Dilution: H Ll.0000
Use Multiplier & Dilution Factor with ISTDs N’O
\
i : - NH
gnal 1: VWD1 A, Wavelength=220 nm
Peak RetTime Type Width Area Height Area
# fuinl fninl [mal+s1 Twal] kS
il [ R | | | |
1l 13.347 BB 0.3068 2504,27979 126.57328 49,9842
2 el.osl BB 0.5136 2505.86230 75.81233 50.0156 M
e
Totals 5010.14208  202.38567 (+-)-3ac

**#% End of Report *++

Page 1 of L

S73

Data File E:VZZZYSIG1000657.0
Sanple Name: zz-2-51B

1 HFE-253
1688 1
3/24/2018 11:06:34 AN

Acg. Operator
Acg. Instrument :
Injection Date
Inj ¥olume
C:%4CHEM3ZY 1\METHOD 54 FM-4-4 LC.M
3/24/2018 11:06:08 AM by HFE-Z58
(modified after loadineg)
C:4CHEM32% 1\METHOD 3\DEF_LCLL. M
8/15/2018 9:07:36 PM
(modified after loading)

Aceg. Method
Last changed

Analysis Method :
Last changed

Sample Info

Location :

Wial 91

2.000 pl

: AD-H, n-hexane/ i-Pr0H = 80720, 1.0 mL/min, 30 oC, 220

nh
g velen gt 20 i (B C T DO0E0T. 0
FHarm. 7]
1000
an0 o
F
600+ =
o
00—
00+
2
£
=
o T T T T T T T T T
1} 2.5 5 A 10 125 15 175 0 225 minf
Area Percent Report
Sorted By Simmal
Multiplier: H 1.o000
Dilution: H 1.0000 o)
Use Multiplier s Dilution Factor with ISTDs 17 O
S\’
Signal 1: VD1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area “,
# fninl fminl [uAU*37 AT kS
il |---=]-=m- | | | |
1l 13.358 BB 0.3044 243,37157 12.37893 1.3269
2 21.848 BB 0.5154 1.60974ed 544.99622  98.6731
Me
Totals 1.53407e4  557.37514 (+)-3ac

***% End of Report *++%

Instrument 1 8719/2018 9:07:38 FH

Page 1 of 1




Data File E:4ZZy5IGLO00942.D Data File E:4ZZy5IGL000945.D

Sanple Name: zz-2-594(+-) Sanple Name: zz-2-54
Acg. Operator H Acg. Operator H:4-1
Acg. Instrument : {¥EE 1 Location : Wial 91 Acg. Instrument : {¥8§ 1 Location : ¥Wial 91
Injection Date : 5/9/2018 5:48:41 AM Injection Date : 5/8/2018 10:21:44 AW
Inj Volume : Z.000 nl Inj Volume : Z.000 nl
Acg. Method + C:%ZCHEM32Y 1\METHOD S\ FM-4-4 LC.H Acg. Method + C:%ZCHEM32Y 1\METHOD S\ FH-4-4 LC.H
Last changed ¢ 57972018 5:39:35 AM by zz Last changed ¢ 5/8/2018 10:18:22 AM by zz
(modified after loadineg) (modified after loading)
Analysis Method : C:%\CHEM3Z\1WMETHOD 3\DEF_LCL1.H Analysis Method : C:%\CHEM3Z\1WMETHOD 3\DEF_LCL1.H
Last changed ¢ B/19/2018 9:32:04 PM Last changed ¢ B/19/2018 9:33:04 PM
(modified after loading) (modified afrer loading)
Sample Info : AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220 Sample Info : AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220
iy iy
VIO A, Wavelen ihe2 20 i (B 22 [GT000940 1) VIO A, Wavelen ihe2 20 i (B 22 [GT000935 1)
Harm, Ham. 7]
600
700+
500+ 600 J
2004 500
g 400 -]
300 o §
A
300+
200+ §
b4 200 -
100+
100 4
-
s
o
i : 0
T T T T T T T T T T
1} 5 A1} 15 20 i min| o 8 A1} 15 20 5
Area Percent Report Area Percent Report
Sorted By H Simmal Sorted By H Simmal
Multiplier: H 1l.o000 Multiplier: H 1l.o000
Dilution: H Ll.0000 0 Dilution: H Ll.0000
Use Multiplier & Dilution Factor with ISTDs I o Use Multiplier & Dilution Factor with ISTDs 9
S s=©
Signal 1: VD1 &, Wavelength=220 nm NH Signal 1: VD1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area .
# fuinl fninl [mal+s1 Twal] kS # fuinl fninl [mal+s1 Twal] kS 7
il |---=]-=m- | | | | ] |---=]-=m- | | | |
1l 13.140 EB 0.3209 5793,94238 280.55783 50.0161 1l 13.134 BB 0.3148 265.59509 13.08331 2.0413
2 24.497 BB 0.6214 5780.20215 145.13426 49.9830 2 24.429 BB 0.6243 1.27458e4 317.54691 97.89587
B
u 4
Totals : 1.1584led  425.69209 (+/-)-3ad Totals : 1.30114ed  330.63021 Bu
(+)-3ad
**#% End of Report *++ **#% End of Report *++
Instrument 1 871972018 9:32:08 FM Pags L of 1 Instrument 1 871972018 9:33:12 FPH Pags L of 1
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Data File C:\CHEM3Z\1\DATA,ZHOU-18\YZINOOB05Z.D
Sanple Name: zz-2-554(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1

3/29/2018 7:45:17 PH

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
3/29/2018 7:42:46 PH
(modified after loading)
Analysis Method :
Last changed 8/20/2018 10:59:31 AM
(modified after loadineg)

Sample Info i AD-H, Hexane/i-Pr0H = &0/20,

C:%CHEM32% 1\METHOD S\DEF_LC11.M

Location :

1.0nL/min,

Wial 1

30 o, ZZ0nm

DT Frlan quh= T 20 i (ZH U0 TEY ZHODS052 1

500

400+

300+

200

100

12.020

12429

Area Percent Report

Jorted By
Maltiplier: 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs

Gimmal

Signal 1: ¥ND1 &, Wavelength=220 nm

Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
il |---=]-=m- | | |
1l 12.030 EB 0.2729 3892,30371 220.43262 49,8955
2 13.439 BB 0.3069 3908.13745 197.20352 50.1015
Totals 7800.44116  417.68614

**#% End of Report *++

Instrument 1 8/20/2018 10:59:39 AN

(+/-)-3ae

Page 1 of L

S75

Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZINOOB0S1.D
Sanple Name: zz-2-554

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1

3/29/2018 7:2l:24 PM

C: 4 CHEM3ZY 1\METHOD 34 DEF_LC. M
3/29/2018 7:19:18 PM
(modified after loading)
Analysis Method :
Last changed §/20/2018 11:01:05 AM
(modified after loadineg)

Sample Infao i AD-H, Hexane/i-Pr0OH = &0/20,

Location :

C:%CHEM32% 1\METHOD 5\DEF_LCL11. M

1.0nl/min,

30 o, 2Z0nm

g velen gt 20 i (ZH O - TS ZHO0S05T 7
Farm. ]
800
00
600
00+
]
400 ¥
=2
00+
00+
100+
&
=
o
I N U
T T T T T T T T
o 2 4 L] 8 j[1] 12 14 16 min|
Area Percent Report
Jorted Bv Fimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs p
/
S\'O
Signal 1: WND1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area L
# fwinl minl ndT 2 [malT 1 % “
il |---=]-=m- | | | | Me
1l 12.029 EB 0.2765 57.29087 3.18593 0.8163
2 13.429 BB 0.3037 6961.36963 353.99603  99.1837
Totals 7018.66030  357.18196 (+)-3ae

***% End of Report *++%

Instrument 1 8/20/2018 11:01:14 AM

Page 1 of 1



Data File C:\CHEM3Z\1\DATAYZHOU-18\YZINOOB053.D
Sanple Name: zz-2-55B(+-)

Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZINOOB054.D
Sanple Name: zz-2-55B

Acg. Operator
Acg. Instrument : Instrument 1
Injection Date : 3/29/2018 B:07:28 PH
Acg. HMethod ¢ C:%CHEM324 13\ METHOD 3\DEF_LC.IT
Last chandged : 3/29/2018 B8:04:53 PM

(modified after loading)
Analysis Method : C:%ZCHEM32\1WMETHOD 5\DEF_LCl1.M

Acg. Operator

Location : Wial 1 Acg. Instrument : Instrument 1 Location : Wial 1
Injection Date : 3/29/2018 B:30:32 PH
Acg. HMethod ¢ C:4CHEM3ZY 1ZWMETHOD 3% DEF_LC.H
Last chandged : 3/29/2018 B:Z6:52 PM

(modified after loading)
Analysis Method : C:3CHEM3Z2\1WMETHOD 5%DEF_LCLL. M

Last changed : §/20/2018 11:02:29 AM Last changed : §/20/2018 11:04:04 AM
(modified after loadineg) (modified after loadineg)
Sample Info i AD-H, Hexane/i-Pr0H = &0/20, l.0mL/min, 30 o, ZZ0nm Sample Infao : AD-H, Hexane/i-PrOH = 80/20, l.0wl/min, 30 oC, Z20nm
IVET A, Wavelen qihe 20 fim [ ZH 001 50 ZHO0 305 17 VWD A, Wavelen qihe 2 20 fim [ ZH OU-T 50 ZHO0 5054 17
Farm. ] Farm
1000
700
B00
800
500 A
600+
400+ §
5 o
H =
300+ = 00
o
200+
00+
100 4
=
4
[
=
0+ o
T T T T T T T T T T T T T T
o 2 4 -] 8 10 12 14 min| o 2 4 i 8 10 12 14 min|
Area Percent Report Area Percent Report
Jorted By H Gimmal Jorted Bv H Fimmal
Maltiplier: H 1.0000 Maltiplier: H 1.0000
Dilution: H 1.0000 Dilution: H 1.0000 o)
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs 7
&o
\
Signal 1: ¥ND1 &, Wavelength=220 nm Signal 1: WND1 &, Wavelength=220 nm NH M
e
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area ",/
# winl minl wdT 2 [y 1 % # fwinl minl ndT 2 [malT 1 %
] e |---=]-=m- | | | | il |---=]-=m- | | | |
1 9.770 VB 0.2191 4479,27581 316.26987 50.0234 1 9.763 BB 0.2175 235.49289 16.64350 2.6824
2 12.166 BB 0.2795 4475.08936 247.34055 459.9766 2 12.135 BB 0.2774 6543.53125 473.72354 97.3176
Totals : 8954.36816  563.61041 (+/-)—3af Totals : 8775.02414  490.36734 (+)—33f
**#% End of Report *++ ***% End of Report *++%
Instrument 1 872072018 11:02: 39 AN Pags L of 1 Instrument 1 8/20/2018 11:04: 12 AM Page 1 of 1
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Data File E:%ZZIZ5IGLO00773.D

Sanple Name:

zz-2-62A(+-)

Acg. Operator

Acg. Instrument :

Injection Date

Aceg. Method
Last changed

Analysis Method :

Last changed

Sample Info

: HFE-258&

e 1

471072018 9:14:07 AM
Inj ¥Volume

C:%CHEM32Y 1\METHOD 53, FM-4-4 LC.M

4/10/2018 8:47:37 AM by HFE-Z58

(modified after loadineg)

C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M

G8/19/2018 9:26:52 PM

(modified after loading)

: AD-H, n-hexane/ i-Pr0OH = 80720,

iy

Location :

¥ial 91

2.000 pul

1.0 mL/min, 30 oC,

220

g Elen gt 20 i (B ET ST D007 7. 07
Ham. 7]
300+
250 A
200+
150 4 =
=
o
100 2
=
A0+
0 T
T T T T T T T T
1} 2.5 5 75 A1} 125 15 175 20 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1l.o000
Dilution: H Ll.0000 0
Use Multiplier & Dilution Factor with ISTDs 17 o)
]
Signal 1: VD1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area
# fuinl fninl [mal+s1 Twal] kS
] |---=]-=m- | | | |
1l 12.471 EB 0.2937 2350.76953 123.68821 49,9554
2 18.581 BB 0.4414 2354.95387 82.65630  50.0446
F
Totals 4705.73340  206.34451 (+/-)-3ag

**#% End of Report *++

Instrument 1 871972018 9:28:54 FM

Page 1 of L

Data File E:%ZZIY5IG1000775.D

Sanple Name: zz-2-52A4

Acg. Operator
Acg. Instrument :
Injection Date

Aceg. Method
Last changed

Analysis Method :
Last changed

1 HFE-253

EE 1

471072018 10:04:53 A
Inj ¥olume

C:%4CHEM3ZY 1\METHOD 54 FM-4-4 LC.M

4/10/2018 10:04:11 AW by HFE-Z58

(modified after loadineg)

C:4CHEM32% 1\METHOD 3\DEF_LCLL. M

G8/19/2018 9:29:56 PM

(modified after loading)

Location :

Wial 91

2.000 pl

Sample Info : AD-H, n-hexane/ i-Pr0H = 80720, 1.0 mL/min, 30 oC, 220
nh
g velen gt 20 i (BT TS D007 75, 0
[
00+
800
00+
f00 o
00+
I
g
400+ =
00+
00+
1] -
7
. b=}
7 T T T T T T T
1} 25 5 75 10 125 15 175 20 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1.o000
Dilution: H 1.0000
Use Multiplier s Dilution Factor with ISTDs m O
\
Signal 1: VD1 &, Wavelength=220 nm H
Peak RetTime Type Width Area Height Area "//
# fninl fminl [uAU*37 AT kS
il |---=]-=m- | | | |
1l 12.480 EB 0.2926 85.59999 4.50734 0.7801
2 18.525 BB 0.4404 1.08877e4 383.33890 98,2199
Totals 1.08733ed  387.84624 (+)-3ag

***% End of Report *++%

Instrument 1 871972018 9:30:12 FPH

S77

Page 1 of 1




Data File E:4ZZIW5IGLO00717.D Data File E:%ZZIY5IG1000718.D

Sanple Name: zz-2-58A4(+) Sanple Name: zz-2-584
Acg. Operator : HFE-258 Acg. Operator : HFE-258
Acg. Instrument : {¥EE 1 Location : Wial 91 Acg. Instrument : 18§ 1 Location : ¥ial 91
Injection Date : 4/2/2018 10:28:18 AN Injection Date : 4/2/2018 11:09:59 AM
Inj Volume : Z.000 nl Inj Volume : Z.000 pl
Acg. Method : C:%ZCHEM32Y1\METHOD 54 FM-4-4 LC.M Acg. Method : C:YCHEM32Y1\METHOD 54 FM-4-4 LC.M
Last changed ¢ 4272016 10:24:36 AM by HFE-255 Last changed ¢ 4272018 10:51:20 AM by HFE-Z58
(modified after loadineg) (modified after loadineg)
Analysis Method : C:%\CHEM3Z\1WMETHOD 3\DEF_LCL1.H Analysis Method : C:3CHEM3ZN1NMETHOD 3WDEF_LCLL. M
Last changed ¢ B/19/2018 9:09:23 PM Last changed ¢ B/19/2018 9:10:34 PM
(modified after loading) (modified afrer loading)
Sample Info : AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220 Sample Info : AD-H, n-hexane/ i-Pr0H = 80720, 1.0 mL/min, 30 oC, 220
iy nh
VIO A, Wavelen ihe2 20 im (B2 [GT0007 17,07 VWD A, Wavelen ihe 2 20 i (B 2 [GT0007 15,07
Ham. 7] FHarm. 7]
250 A 1000
200 4 300
o
bt
150 2 600 =
A =
b
g
100 - s a0
o0 200 |
-
i
1] E— o
T T T T T T T T o 7 T y T T T T T
1} 2.5 5 75 A1} 125 15 175 20 min| o 25 5 75 10 125 15 175 20 min|
Area Percent Report Area Percent Report
Sorted By H Simmal Sorted By H Simmal
Multiplier: H 1l.o000 Multiplier: H 1.o000
Dilution: H Ll.0000 Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier s Dilution Factor with ISTDs 9
&o
\
Signal 1: VD1 &, Wavelength=220 nm Signal 1: VD1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area -,
# fuinl fninl [mal+s1 Twal] kS # fninl fminl [uAU*37 AT kS 7
il |---=]-=mm- | | | | il |---=]-=m- | | | |
1l 13.248 VB 0.3105 2484,96216 123.62598 50,0388 1l 13.297 BB 0.3724 g2.18174 3.22421 0. 5029
2 19.090 BB 0.4513 24681.11328 £85.301990 49,9612 2 18.132 BB 0.4540 1.62600e4 556.24695 99,4371
Totals : 4966. 07544 Z08.54585 (+/-)-3ah Totals : 1.634zzed  559.47116 (+)-3ah cl
**#% End of Report *++ ***% End of Report *++%
Instrument 1 871972018 9:09:28 FM Pags L of 1 Instrument 1 871972018 9:10:37 FH Page 1 of 1

S78




Data File E:\ZZYSIGLON
Sanple Name: zz-2-58B

0a7z1.0
(+1

Acg. Operator
Acg. Instrument :
Injection Date

Aceg. Method
Last changed

Analysis Method :
Last changed

1 HFE-253

1688 1
4/2/2018 3:07:58 PM

Location :

Inj ¥Volume

C:%CHEM32Y 1\METHOD 53, FM-4-4 LC.M
4/2/2018 3:05:01 PM by HFE-Z58&
(modified after loadineg)
C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M
G8/19/2018 9:14:35 PH

(modified after loading)

¥ial 91

2.000 pul

Sample Info : AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220
iy
VIO A, Wavelen ihe2 20 im (B2 [GTO007 2T 07
Harm. 7
400~
300+
2
200+ =
z
a
2
&
&
100 4
[ i —
T T T T T T T T T
1} 25 5 75 0 125 15 175 20 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1l.o000
Dilution: H Ll.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=220 nm
Peak RetTime Type Width Area Height Area
# fuinl fninl [mal+s1 Twal] kS
il |---=]-=m- | | | |
1l 14,150 EB 0.3333 3751.73201 174.14243 49,9861
2 e20.380 VB 0.4555 3753.81616 120015101 50.0133
Totals 7505.54907 294.20343 (+/-)-3ai

Instrument 1 8/19/201i

**#% End of Report *++

8 9:14:40 FH

Page 1 of L

S79

Data File E:3ZZIWSIGLO007ZZ.D

Sanple Name:

zz-2-58E

Acg. Operator

Acg. Instrument :

Injection Date

Aceg. Method
Last changed

Analysis Method :

Last changed

Sample Info

1 HFE-253
1688 1
4/2/2018 3:41:11 PM

Location :

Inj ¥Volume

C:%CHEM32Y 1\METHOD 53, FM-4-4 LC.M
4/2/2018 3:37:06 PM by HFE-Z58&
(modified after loadineg)
C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M
G8/19/2018 9:15:34 PH

(modified after loading)

: AD-H, n-hexane/ i-Pr0OH = 80720,

iy

¥ial 91

2.000 pul

1.0 mL/min, 30 oC,

220

g Elen gt 20 i (BT TS D007 22, 0
Ham. 7]
B00 A
500
400+
2
#
=
300+ o
00
00
2
-+
o] z
T T T T T T T T T
1} 25 5 75 0 125 15 175 20 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1l.o000
Dilution: H Ll.0000
Use Multiplier & Dilution Factor with ISTDs 17
Lo
\
Signal 1: VD1 A, Wawelength=220 nm NH
Peak RetTime Type Width Area Height Area -,
# fuinl fninl [mal+s1 Twal] kS 7
il |---=]-=m- | | | |
1l 14,140 EB 0.3374 47.42809 2.18327 0.5130
2 20.352 BB 0.4550 9187.86328 294.76514  99.4870
Totals 9245.20137 20604541 (+)-3ai

**#% End of Report *++

Instrument 1 871972018 9:15:38 FM

Page 1 of L




Data File E:\ZZWSIGLO00757.D
Sanple Name: zz-2-604(+-)

Acg. Operator : HFE-258
Acg. Instrument : (%38 1
Injection Date 4/8/2018 2:27:32 PN

Location :

Aceg. Method
Last changed

: C:%ZCHEM32Y1\METHOD 54 FM-4-4 LC.M
4/8/2018 1:47:26 PM by HFE-Z58
(modified after loadineg)
C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M
G8/15/2018 9:17:08 PH

(modified after loading)

Analysis Method :
Last changed

Sample Info
iy

¥ial 91

Inj Volume : Z.000 nl

: AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220

P &, Wavelen h=2 20 nm (B e G T0007 37 1)

B00

500

400 o

300+

10,549

00

100+

15.726

Area Percent Report

Sorted By
Multiplier: 1l.o000
Dilution: H Ll.0000
Use Multiplier & Dilution Factor with ISTDs

Simmal

Signal 1: VD1 &, Wavelength=220 nm

Peak RetTime Type Width Area Height Area
# fuinl fninl [mal+s1 Twal] kS
il |---=]-=m—- | | | |
1l 10.549 EB 0.2531 4038.200688 246.57562 50,0410
2 15.726 BB 0.3852 4031.58252 162.61316 49.39590
Totals G069.75320 409.138878

(+1-)-3aj

**#% End of Report *++

Instrument 1 871972018 9:17:11 FH

Page 1 of L

S80

Data File E:VZZZYSIG1000758.0
Sanple Name: zz-2-504

Acg. Operator : HFE-258
Acg. Instrument : (%538 L Location : Wial 91
Injection Date 4/6/2018 3:12:05 PM

Inj ¥olume 2.000 nl

Aceg. Method
Last changed

C:%4CHEM3ZY 1\METHOD 54 FM-4-4 LC.M

4/56/2018 3:11:24 PM by HFE-Z58

(modified after loadineg)
C:4CHEM32% 1\METHOD 3\DEF_LCLL. M

G8/15/2018 9:22:14 PM

(modified after loading)

: AD-H, n-hexane/ i-Pr0H = 80720, 1.0 mL/min, 30 oC, 220

Analysis Method :
Last changed

Sample Info

nh
VWD A, Wavelen ihe 2 20 im (B 2% [GT000750. 07
FHarm. 7]
an0 -
00
600
500
g
kg
400+
300 o
00+
100+ o
g
o
2
a
T T T T T T T T
1} 2 4 L} 8 0 12 14 16 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1.o000
Dilution: H 1.0000
Use Multiplier s Dilution Factor with ISTDs ”O
S\:O
Signal 1: ¥WD1 &, Wavelength=220 rm NH
Peak RetTime Type Width Area Height Area -,
# fninl fminl [uAU*37 AT kS 7
il |---=]-=m- | | | |
1l 10.542 EB 0.2511 92.49078 5.70737 0.8122
2 15.689 BB 0.3860 1.00470e4 404.23811 98.0873
Totals 1.01395e4d 409. 94645 (+).33j

***% End of Report *++%

Instrument 1 8719/2018 9:22:21 FPH Page 1 of 1




Data File E:\ZZWSIGLO007E0.D
Sanple Name: zz-2-61A(+-)

1 HFE-253
1688 1
4/8/2018 3:36:01 PM

Acg. Operator
Acg. Instrument :
Injection Date

Aceg. Method
Last changed
(modified after loadineg)
Analysis Method :
Last changed G8/19/2018 9:23:45 PH
(modified after loading)

Location :
Inj ¥Volume
C:%CHEM32Y 1\METHOD 53, FM-4-4 LC.M
4/8/2018 3:3L1:53 PM by HFE-Z5&

C: 4 CHEM32Y 1\METHOD 33 DEF_LCL1. M

¥ial 91

2.000 pul

Sample Info : AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220
iy
VIO A, Wavelen ihe2 20 im (B 2% [GTO007TE0 )
Ham. 7]
800
00 o
600 o
500
2
B
=
400 N
Z
300 I
&
004
100+
a
T T T T T
1} 5 A1} 15 20 25 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1l.o000 o)
Dilution: H 1.0000 17
Use Multiplier & Dilution Factor with ISTDs S:
\
NH
Signal 1: VD1 &, Wavelength=220 nm
Peak RetTime Type Width Area Height Area
# fuinl fninl [mal+s1 Twal] kS
il |---=|-=mm—- | | | |
1l 18.253 BB 0.4450 1.15551ed 401.24536 49,9594
2 27.154 BB 0.6726 1.15738ed 267.57956 50,0406
(+-)-3ak
Totals Z.31Z89%e4d 665.82492

**#% End of Report *++

Instrument 1 871972018 9:23:58 FM

Page 1 of L

Data File E:ZZZYSIG1000761.1
Sanple Name: zz-2-514

Acg. Operator : HFE-258
Acg. Instrument : (%538 L Location : Wial 91
Injection Date 4/6/2018 4:10:16 PM

Inj ¥olume 2.000 nl

Aceg. Method
Last changed

C:%4CHEM3ZY 1\METHOD 54 FM-4-4 LC.M
4/5/2018 4:07:44 PM by HFE-Z58
(modified after loadineg)
C:4CHEM32% 1\METHOD 3\DEF_LCLL. M
G8/19/2018 9:23:46 PM

(modified after loading)

Analysis Method :
Last changed

Sample Info

: AD-H, n-hexane/ i-Pr0H = 80720, 1.0 mL/min, 30 oC, 220

nh
VWO A, Wavelen ihe 2 20 i (B2 [GTO007TET. )
FHarm. 7]
an0 -
00
600
500
400+ E
5
300 o
00+
100 -
¥
1
-
a
T T T T T
1} 5 A1} 15 0 25 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1.o000
Dilution: H 1.0000 1)
Use Multiplier s Dilution Factor with ISTDs iy
&o
\
Signal 1: VD1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area -,
# fninl fminl [uAU*37 AT kS 7
il |---=]-=mm—- | | | |
1l 18.243 BB 0.4419 360.27004 l2.62411 2.4091
2 27.195 BB 0.6722 1.45943e4 337.6981l2  97.59089
Totals 1.458546ed 35032223 (+)_3ak

***% End of Report *++%

Instrument 1 871972018 9:25:22 FH

Page 1 of 1




Data File C:\CHEM3Z)L1\DATAYZHOU-18\YZINOOB505.D
Sanple Name: zz-2-87(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1

51572018 9:02:40 AM

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
5/15/2018 9:00:48 AM
(modified after loading)
Analysis Method :
Last changed 8/20/2018 11:09:05 AM
(modified after loadineg)

Sample Info i AD-H, Hexane/i-Pr0H = &0/20,

Location : ¥ial 1

C:%CHEM32% 1\METHOD S\DEF_LC11.M

1.0 uL/min, 30 oC, 220 nm

IVET A, Wavelen qihe2 20 fim [ ZH 001 507 ZHO0 3505 17
Farm. ]
700
B00
500 A
400 4 g
-
300+
2
=
200+
100 4
[
T T T T 7 T T T
o 2 4 -] g 10 12 14 16 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs (0]
N/O
S=
Signal 1: ¥ND1 &, Wavelength=220 nm ‘NH
Peak RetTime Type Width Area Height Area Me
# winl fnin] wdU 2 [y 1 %
] e |---=]-=m- | | | |
1 9.479 BB 0.2135 4896,93262 351.40527 50.2977 Me
2 15.180 BB 0.3562 4838.96924 211.11191  45.7023
Totals 9735.90186 5562.51718 (+/_)_3a|

**#% End of Report *++

Instrument 1 872072018 11:09: 16 AM

Page 1 of L

S82

Data File C:\CHEM3Z\1\DATA,ZHOU-18\YZINOOB521.D
Sanple Name: zz-2-87

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1 Location :
51572018 1:58:20 PM

C: 4 CHEM3ZY 1\METHOD 34 DEF_LC. M
5/15/2018 1:57:48 PM
(modified after loading)
C:4CHEM32% 1\METHOD 5\DEF_LC11.
§/20/2018 11:11:22 MM
(modified after loadineg)

! AD-H, Hexane/i-Pr0OH = 80/20, 1.0 nL/min, 30 oC, 220 nm

Wial 1

Analysis Method :
Last changed

=

Jauwple Info

VWD A, Wavelen ihe 2 20 fim [ ZHO0-T S ZH00 52T 17
Moy,
1200 H
1000
800+
g
600 - =
400+
2004
=
i
o
o T T T T T T y T
o 2 4 -] g 10 12 14 16 min|
Area Percent Report
Jorted Bv fimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs ()
1
S’O
Signal 1: WND1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area ., Me
# fwinl minl ndT 2 [malT 1 % “
i e it |===---- | | | | Me
1 9.486 BB 0.2l02 607.35504 44, 48955 4.5727
2 15.201 BB 0.3562 1.26747e4 553.13171 95.4273
Totals l.3e282led 58762156 (+)_3a|

***% End of Report *++%

Instrument 1 8/20/2018 11:11:33 AM Page 1 of 1




Data File C:\CHEM3Z)L1\DATA,ZHOU-18\Y¥ZNOOB511.D
Sanple Name: zz-2-8%(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1 Location : ¥ial 1
541572018 10:09:31 AN

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M

5/15/2018 10:07:23 AM

(modified after loading)
C:%CHEM32% 1\METHOD S\DEF_LC11.M

§/20/2018 11:12:55 MM
(modified after loadineg)

i AD-H, Hexane/i-Pr0H = 80720,

Analysis Method :
Last changed
Jauwple Info

1.0 uL/min, 30 oC, 220 nm

g Elen g2 20 i (ZH O TS 2005511 Oy
Farm. 7]
800+
500
400+
300+
o
b
200 &
100+
[ T T
T T T T T T T
o 2 4 -] 8 10 12z 14 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000 N’O
Use Multiplier & Dilution Factor with ISTDs S\’
NH
Signal 1: ¥ND1 &, Wavelength=220 nm Me
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
] ettt |---=]-=m- | | | |
1l 10.118 VB 0.2293 3250,50928 217.97565 50,3392
2 12.773 BB 0.2999 3206.70776 165.76772 49.6608
(+/-)-3am
Totals 6457.21704  383.74339

**#% End of Report *++

Instrument 1 872042018 11:13:19 AN Page L of 1

Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZINOOB5L7.D
Sanple Name: zz-2-89

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1

541572018 12:42:23 PH

C: 4 CHEM3ZY 1\METHOD 34 DEF_LC. M
5/15/2018 12:29:08 FPM
(modified after loading)
Analysis Method :
Last changed 8/20/2018 11:15:01 AM
(modified after loadineg)

Sample Infao i AD-H, Hexane/i-Pr0OH = &0/20,

Location : ¥ial 1

C:4CHEM32% 1\METHOD 5\DEF_LC11. M

1.0 nL/min, 30 oC, 220 nm

g velen gt 20 i (ZH O - TS 200 S5 17 7
Moy,
1400+
1200
1000
800+
3
=
o
a00 o
00—
00+
a
s
o T 7 T T T T
o 2 4 L] g o 12 min|
Area Percent Report
Jorted Bv Fimmal
Maltiplier: H 1.0000
Dilution: H 1.0000 /O
Use Multiplier & Dilution Factor with ISTDs S/:O
\
NH
Signal 1: WND1 &, Wavelength=220 nm Me
Peak RetTime Type Width Area Height Area “
# fwinl fwin] mAUT 2 [malT 1 %
il |---=]-=m- | | | |
1l 10.l2Z2 EB 0.2258 295.97800 20.25657 2.3358
2 12.739 BB 0.2994 1.23767e4 641.25525 97.6644 Me
(+)-3am
Totals 1.26727=4 66151182

***% End of Report *++%

Instrument 1 872072018 11:15:14 AM

S&3

Page 1 of 1




Data File C:\CHEM3Z\1\DATA,ZHOU-18\YZINOOB535.D

Sanple Name:

zz-2-51(+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

Instrument 1 Location : ¥ial 1
51672018 1:33:10 PH

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M

5/16/2018 1:32:30 PH

(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M

G6/20/2018 11:16:43 MM
(modified after loadineg)
0D-H, Hexane/i-Pr0H = 50/20,

0.5 uL/min, 30 oC, 220 nm

g elen gth= 2 20 i (2R OT-T S ZH0D 10)]
Farm. 7]
400~
300+
s
00 o .
n 2
s
100+
o
T T T T T T T
o 2 4 L] g 10 12 14 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000 o)
Use Multiplier & Dilution Factor with ISTDs 17 o
sS=
\
Sigmal 1: ¥YWD1 A, Uavelength=220 nm NH
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
—mmm e R P [ I [ I Me
1l 12.218 BV 0.4613 5556.32031 151.86340 49,7696
2 14.007 VB 0.5564 5607.76709 152.23785 50.2304
Totals 1.1164le4d 334.10126 Me
(+/-)-3an

**#% End of Report *++

Instrument 1 872072018 11:16: 54 AN

Page 1 of L

S84

Data File C:\CHEM3Z\1\DATA,ZHOU-18'\YZINOOB536.D

Sanple Name: zz-2-51

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

Instrument 1 Location :
5/1B/2018 1:53:46 PM

C: 4 CHEM3ZY 1\METHOD 34 DEF_LC. M
5/16/2018 1:50:51 PM
(modified after loading)
C:%CHEM32% 1\METHOD 5\DEF_LC11.
§/20/2018 11:18:17 MM
(modified after loadineg)
0D-H, Hexane/i-Pr0OH = 80/20,

=

0.5 nL/min,

Wial 1

30 o, 220 nm

g velen gt 20 i (ZH O - TS 200535 7
Farm. 7]
1200
1000
200+
2
=l
a
600 o -
00—
200
2
¥
o T T T T T T T
o 2 4 -] 8 j[1] 12 14 min|
Area Percent Report
Jorted Bv Fimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs 17 Ie)
N
Signal 1: ¥WD1 A, Wavelength=220 nu NH
Peak RetTime Type Width Area Height Area -,
# fwinl fwin] mAUT 2 [malT 1 %
—mmm e R P [ I [ I Me
1l 12.080 BV 0.4539 1.78074ed 587.76025 97.6556
2 14.100 VB 0.6302 427.458941 9.67708 2.3444
Totals 1.862349e4 58763733 Me
(+)-3an

***% End of Report *++%

Instrument 1 8/20/2018 11:18: 23 AM

Page 1 of 1




Data File G:% YZZNSIGLOOZ555.D
Sanple Name: zz-5-4%(+-)

Acg. Operator
Acg. Instrument : (%38 1 Location : Vial 1
Injection Date : 272272019 9:17:35 PN

Inj ¥Volume : 5.000 pl
C:\CHEM32Y 1\METHOD S\DEF_LC11.M
Z/22/2019 9:10:02 PM
(modified after loadineg)
Analysis Method : C:%\CHEM3Z\1WMETHOD 3\DEF_LCL1.H
Last changed 34142019 7:23:22 PM
(modified after loading)

Aceg. Method
Last changed

Sample Info
n

t AD-H, n-hexane/i-Pr0OH = B0/20, 1.0 mL/min, 30 oC, 254 n

VIO &, Wavelen Gihe2 58 iim (BTG 002585 1]
Ham. 7]
140 4
1204
100+
20+
50 -
2 o
= 2
2 H
40 "
104
1 ——
T T T T T T T
1} 2 4 [} 8 10 12 14 min|
Area Percent Report
Sorted By H Simmal
Multiplier: H 1l.o000
Dilution: H Ll.0000 p
Use Multiplier & Dilution Factor with ISTDs Slzo
\
NH
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
$ Toinl fwinl  [wAU¢31 TwATT % 7\
il |---=]-=m- | | | |
1l 13.605 VV 0.2983 859.4011z 44,30006 49,8809 O
2 14.863 YV 0.3254 863.50518 41.05014 50.1191
(+/-)-3ao

Totals : 1722, 90631 §5.35021

**#% End of Report *++

Instrument 1 3/1/201% 7:23:45 FH

Page 1 of L

Data File G:% YZZNSIGlO0Z574.D
Sanple Name: zz-5-54

Acg. Operator
Acg. Instrument : (%538 L Location : Vial 1
Injection Date : 2/26/2019 10:54:30 AN

Inj Volume : 5.000 pl

C:4CHEM32% 1\METHOD S\DEF_LC11. M
Z/ZE/E019 10:30:13 MM
(modified after loadineg)
Analysis Method : C:3CHEM3ZN1NMETHOD 3WDEF_LCLL. M
Last changed 34142019 7:27:11 PN

(modified after loading)
: AD-H, n-hexane/i-Pr0OH =80/20, 1.0 mlL/min, 30 oC, 254 nm

Aceg. Method
Last changed

Sample Info

WD A, Wavelen gth=2 54 nm (GA_ZD5IGT002574.00
Harm. ]
350
300
250 1
00
=
150 S
100
50
5
2
ol
T T T T T T T
3 4 ] 8 10 12 14 in
Area Percent Report
Sorted By H 3ignal
Multiplier: H 1.0000
Lilution: : 1.0000 (6]
Use Multiplier & Dilution Factor with ISTDs S”:O
\
) NH
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area “
#  [min] [win]  [wkU¥s] [maTr] 5 / \
R R [ I | I | Z B
1 13.471 VW 0.315%9 33.24145 1.558020 1.z072 O
2 14,621 VV 0.3245 2720.28979 129.78143 98.7928
(+)-3ao

Totals : 2753.53124 131.37163

*** End of Report *+F

Instrument 1 3/1/201% 7:27:17 PH

Page 1 of 1




Data File G:% VZZNSIGLOOZ576.D

Sanple Name:

zz-5-55(+-)

Acg. Operator
Acg. Instrument :
Injection Date

Aceg. Method
Last changed

Analysis Method :
Last changed

Sample Info

1688 1
272642019 3:26:09 PH

C:\CHEM32Y 1\METHOD S\DEF_LC11.M
Z/26/2019 3:24:2Z2 PM

(modified after loadineg)
C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M
3/1/2019 7:29:32 FM

(modified after loading)

: AD-H, n-hexane/i-Pr0H =80/20,

Location : Vial 1

Inj ¥Volume 5.000 nl

1.0 mL/min, 30 oC, 254 nm

WD A, Wizvelen gth=2 54 nm (GA_ZD51GT002576.00
Harm.
140 o
120 4
1004
20
60
=
40 2 z
=
Ed
20
S |
T T T T T T T T
3 ] 75 10 125 15 175 30 min
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: H L1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min]  [mdll*s] [malT] %
R R [ I | I |
1 15.816 BV 0.3632 810.62933 34.36010 50.2031
2 19.904 YV 0.4587 804.07184 27.05803 49,7969
Totala 1614,70117 6l.41812

Instrument 1 3/1/2019

*** End of Report *++

T:29:39 FPH

(+/-)-3ap

Page 1 of L

Data File G:% YZZNSIGlO0OZ577.D

Sanple Name: zz-5-55

Acg. Operator

Acg. Instrument :

Injection Date

Aceg. Method
Last changed

Analysis Method :

Last changed

Sample Info

: AD-H, n-hexane/i-Pr0OH =80/20,

EE 1 Location : Vial 1
2/2B/2019 3:56:48 PM

Inj ¥olume
C:4CHEM32% 1\METHOD S\DEF_LCL11. M
Z/ZE/EZ019 3:47:33 PM
(modified after loadineg)
C:4CHEM32% 1\METHOD 3\DEF_LCLL. M
3/1/2019 7:31:56 FM
(modified after loading)

5.000 pul

1.0 mL/min, 30 oC, 254 nm

WD A, Wavelen gth=2 54 nm (GA_ZDSIGT00Z577.00
Harm. ]
400+
300
200 o
&
z
100
=2
S
I
0 h— =
25 3 75 i 175 1 175 M i
Area Percent Report
Sorted By 3ignal
Multiplier: H 1.0000 o)
Dilution: : 1.o000 I
Use Multiplier & Dilution Factor with ISTDs Sﬁo
\
NH
Signal 1: VD1 &, Wavelength=254 nm /
Peak RetTime Type Width Area Height Area =
# [min] [min]  [mall*s] [mATT] 5 0
R R [ e I | I |
1 15.788 BB 0.3691 61.31554 2.5B8133 1.3448
2 19.835 BEA 0.4549 4498,02295 153.03374 98.6552
Totals 455933843 155.61507 (+)-3ap

*** End of Report *+F

Instrument 1 3/1/201% 7:32:08 PH

S86

Page 1 of 1



Data File E:ZZZYSIGLO000954.D
Sanple Name: zz-2-97(+-)

Acg. Operator
Acg. Instrument :
Injection Date

Aceg. Method
Last changed

Analysis Method :
Last changed

Sample Info

1688 1
57972018 12:10:52 PH

Location : ¥Wial 91
Inj ¥Volume

C:\CHEM32Y 1\METHOD 5\ FM-4-4 LC.H

5/9/2018 11:35:13 AM

(modified after loadineg)

C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M

G8/15/2018 9:38:47 PH

(modified after loading)

IC, n-hexane/ i-Pr0H = 80/20, 1.0 mL/min, 30 oC, 220 rm

2.000 pul

WD A, Wavelen gth=220 nm (EZDS G1000954. 00
Harm. ]
175
150
125
100
75
=
2 &
j
50 ¥ 2
254
RV
T T T T T
10 20 30 40 a0 min
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000 //O
Dilution: : 1.0000 3=0
Use Multiplier & Dilution Factor with ISTDs \
NH
Signal 1: ¥WD1 A, Wavelength=22Z0 nm
Peak RetTime Type Width Area Height Area
# [min] [min]  [mdll*s] [malT] %
R R [ e I | I |
1 48.326 BB 1.2533 4067.06982 50.51767 459.9893 OMe
2 D53.232 BB 1.3803 4068.80501 46.38844  50.0107
(+/-)-3ba
Totals : 8135.87573 96.90611

*** End of Report *++

Instrument 1 871972018 9:38:53 P

Page 1 of L

Data File E:4ZZIY5IG1000962.D

Sanple Name: zz-2-97

Acg. Operator
Acg. Instrument :
Injection Date

Aceg. Method
Last changed

Analysis Method :
Last changed

Sample Info

1688 1
571042018 7:16:33 PN

Location : ¥ial 91
Inj ¥olume

C:\CHEM32Y 1\METHOD 54 FM-4-4 LC.1

5/10/2018 7:15:13 PM

(modified after loadineg)

C:4CHEM32% 1\METHOD 3\DEF_LCLL. M

G8/15/2018 9:40:20 PM

(modified after loading)

IC, n-hexane / i-Pr0OH = 80720 , 1.0 mL/min, 30 oC, 220

2.000 pl

nh
VDT A, Wavelen gth=2 20 nm [ B 22 (51 000969, 0)
FHarm. 7]
00+
150
g
100 E
A0+
b
T T T T T
1} 10 20 30 40 50 min|
Area Percent Report
Sorted By Sigmal (o)
Multiplier: : 1.0000 //,O
Dilution: : 1.0000 S=
Use Multiplier s Dilution Factor with ISTDs NH
Signal 1: VD1 &, Wavelength=220 nm “
Peak RetTime Type Width Area Height Area
# fninl fminl [uAU*37 AT kS
S [QEY s | | OMe
1l 49.095 EB 1.2422 7254.51904 90.69852 100.0000 ( ) 3b.
-)-3ba

Totals : 7254.51904

90.69852

*** End of Report *+F

Instrument 1 8719/2018 9:40:28 FH

Page 1 of 1




Data File E:3ZZIy5IGLO01011.D

Sanple Name: zz-3-9(+-

)

Acg. Operator
Acg. Instrument :
Injection Date

Aceg. Method
Last changed

Analysis Method :
Last changed

Sample Info

1688 1
571472018 10:20:38 PH

Location : Wial 91
Inj ¥Volume

C:\CHEM32Y 1\METHOD 5\ FM-4-4 LC.H

5/14/2018 10:15:26 P

(modified after loadineg)

C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M

G8/15/2018 9:41:12 PH

(modified after loading)

2.000 pul

: AD-H, n-hexane / i-Pr0H = 80/20 , 0.8wmlL/min, 30 oC, 220

i)
AT welen gith=1 20 nm [ E 22w 10010110
Ham. 7]
700+
B00 o
500
400+
w
= -
= b
300+ = =
200+
100 4
o
T T T T T T
1} 35 5 ) 0 12.5 15 17.5 20 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1l.o000
Dilution: H Ll.0000
Use Multiplier & Dilution Factor with ISTDs ”;O
\
NH
Signal 1: VD1 &, Wavelength=220 nm
Peak RetTime Type Width Area Height Area
# fuinl fninl [mal+s1 Twal] kS cl
il |---=]-=m- | | | |
1l 16.865 VV 0.3716 7184.28418 297.60495 49,9403
2 18.421 VB 0.3993 7201.46151 277.90320 50.0597
(+/-)-3ca
Totals 1.43857ed 57550815

Instrument 1 871972018 9:41:23 FH

**#% End of Report *++

Page 1 of L

Data File E:4ZZIY5IG100101E.D

Sanple Name: zz-3-9

Acg. Operator

Acg. Instrument :

Injection Date

Aceg. Method
Last changed

Analysis Method :

Last changed

Sample Info

EE 1

541472018 10:54:58 PH
Inj ¥olume

C:\CHEM32Y 1\METHOD 54 FM-4-4 LC.1

5/14/2018 10:49:50 PH

(modified after loadineg)

C:4CHEM32% 1\METHOD 3\DEF_LCLL. M

G8/15/2018 9:42:22 PM

(modified after loading)

Location :

Wial 91

2.000 pl

: AD-H, n-hexane / i-Pr0H = 80/20 , 0.8mL/min, 30 oC, 220

iy
g elen gt 20 i (BT ST D00 .07
FHarm. 7]
200+
600+
a
3
F
=
00—
2004
=
2
=2}
. =
T T T T T F T
1} 35 5 ) 0 125 15 175 20 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1.o000
Dilution: H 1.0000
Use Multiplier s Dilution Factor with ISTDs /(/)
S\;O
Signal 1: ¥WD1 A, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area .
# fninl fminl [uAU*37 AT kS 7
il |---=]-=m—- | | | |
1l 16.850 EB 0.3681 115.02818 4,95856 1.0060 Cl
2 18.390 BB 0.3969 1.17133ed 455.73801  98.9340
Totals 1.18323e4  460.59758 (+)-3ca

***% End of Report *++%

Instrument 1 871972018 9:42:26 FH

S88

Page 1 of 1




Data File E:ZZZYSIGLO000951.D
Sanple Name: zz-2-598(+-)

Acg. Operator

Acg. Instrument :

Injection Date

Aceg. Method
Last changed

Analysis Method :

54972018 10:03:25 AM
Inj ¥Volume
C:\CHEM32Y 1\METHOD 5\ FM-4-4 LC.H
5/9/2018 10:02:33 AM
(modified after loadineg)
C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M

e 1 Location :

¥ial 91

2.000 pul

Data File E:ZZZYSIG1000952.1
Sanple Name: zz-2-58

Acg. Operator
Acg. Instrument : (%538 L Location : Wial 91
Injection Date : 5/9/2018 10:31:46 AN
Inj Volume : Z.000 pl
Acg. Method + C:ZCHEM32Y 1\METHOD 5\ FH-4-4 LC.M
Last changed : 57972018 10:29:10 AM
(modified after loadineg)
Analysis Method : C:3CHEM3ZN1NMETHOD 3WDEF_LCLL. M

Last changed 6/19/2016 9:34:27 FH Last changed : B/19/2018 9:36:04 PM
(modified after loading) (modified afrer loading)
Sample Info : AD-H, n-hexane/ i-Pr0OH = 80/20, 1.0 mL/min, 30 oC, 220 Sample Info : AD-H, n-hexane/ i-Pr0H = 80720, 1.0 mL/min, 30 oC, 220
iy nh
g Elen g2 20 i (BT TS D00a5 T 07 VWD A, Wavelen ihe 2 20 i (B 2 [GTO009%Z. 07
Ham. 7] FHarm. 7]
350 4 00 ]
00
300+
600
250+
500 "
5
2004 - =
= 400
bl g
150 H b=
N 300 o
00
00+
50 o
100+
w0
=
o
=
[ 0 =
T T T T T T T T T T T T T T T T
1} 2 4 [ g 0 12 14 16 min o 2 4 i} 8 0 12 14 16 min
Area Percent Report Area Percent Report
Sorted By Simmal Sorted By H Simmal
Multiplier: H 1l.o000 Multiplier: H 1.o000 (0]
Dilution: H Ll.0000 i Dilution: H 1.0000 ///o
Use Multiplier & Dilution Factor with ISTDs S:O Use Multiplier s Dilution Factor with ISTDs S\’
\
NH NH
Signal 1: VD1 &, Wavelength=220 nm Signal 1: VD1 &, Wavelength=220 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# fuinl fninl [mal+s1 Twal] kS # fninl fminl [uAU*37 AT kS
il |---=]-=m- | | | | ] |---=]-=m- | | | |
1l 13.187 EB 0.3059 30285,.71704 152.87488 49,9755 Cl 1l 13.205 EB 0.3089 70.28666 3.50581 0.7021 Cl
2 15.022 BB 0.3601 3028.685823 130.32420 50.0245 2 14.977 BB 0.3686 9941.12591 415.31915 95,2979
(+/-)-3da (-)-3da
Totals 6054.40527 Z83.13908 Totals : 1.00114ed 419.52498
**#% End of Report *++ ***% End of Report *++%
Instrument 1 871972018 9:34:34 FH Pags L of 1 Instrument 1 8719/2018 9:36:08 FH Page 1 of 1

S&9



Data File C:\CHEM3Z\L1\DATA,ZHOU-18\YZINOOS414.D

Sanple Name:

zz-3-52(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Analysis Method :
Last changed

Jauwple Info

Instrument 1

742042018 10:09:33 PH

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
7/20/2018 9:54:07 PH
(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M
§/20/2018 11:32:49 MM
(modified after loading)

Location :

i AD-H, Hexane/i-Pr0H =80/20, 1.0 nL/min,

30 oC, Z20 nm

g elen g2 20 i (ZH O T3y ZHO0 0413 Iy
Farm. 7]
400+
350
300
250 o
2
k1
2
00
150 -
1=
S
z
100 4
A0
0 T
T T T T T T T
o 2 4 -] g 10 12 14 16 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs p
/
S,O
Signal 1: ¥ND1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
e P | ====]=mm- = I | I | CHj
1l 10.283 VB 0.2310 3006.07080 199,58835 50.4767
2 14.867 BB 0.4363 2949.258784 101.57075 49,5233
(+/-)-3ea
Totals 5855.35864  301.15910

*#*#% End of

Instrument 1 872072018 11:35: 05 AN

Report #%%

Page 1 of L

S90

Data File C:\CHEM3Z\1\DATAYZHOU-18\YZINOOB039.D

Sanple Name: zz-2-48

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Analysis Method :
Last changed

Jauwple Info

Instrument 1

342872018 9:34:26 PM

C: 4 CHEM3ZY 1\METHOD 34 DEF_LC. M
3/28/2018 9:22:11 PM
(modified after loading)
C:4CHEM32% 1\METHOD 5\DEF_LCL11. M
11/7/2018 10:17:18 PH
(modified after loadineg)

: AD-H, Hexane/i-Pr0H = 80/20, 1.

Location :

Ol /min,

Wial 1

30 o, 2Z0nm

g velen gt 20 i (ZH O - TSy 2000 7
Moy,
1000
800
600+ o
2
=
400+
00+
a
T T T T T T T
o 2 4 -] g 10 12 14 16 min|
Area Percent Report
Jorted Bv Fimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs 17 o
\
Signal 1: VWD1 &, Vavelength=220 nu NH
Peak RetTime Type Width Area Height Area "
# fwinl fwin] mAUT 2 [malT 1 %
—mmm e R [ I I CH,
1l 10.183 EB 0.2314 7374.13086 492.79382 100.0000
(+)-3ea
Totala 7374.13086 492.79382

#** End of Report **+*

Instrument 1 11/7/2018 10:17:21 PM

Page 1 of 1




Data File C:\CHEM3Z\1\DATA,ZHOU-18\YZINO10495.D
Sanple Name: zz-4-4%94(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1
1041972018 1:35:12 PH

104192018 1:33:49 PM
(modified after loading)
Analysis Method :
Last changed 11/6/2018 2:26:03 PM
(modified after loading)
Jauwple Info

Location : -

C:4CHEM32Y 1\METHOD 33 DEF _LCL1. M

C:4CHEM32% 1\METHOD S\DEF_LC11.M

IL, Hexane/i-PrOH = 50420, l.0wL/min, 30 o, 254 nm

IVET A, Wavelen ihe2 58 fim [ ZH 001 5 ZHOT 0405 17
Farm. 7]
100 o
&0+
&0+
=
= =
= 2
40+ o
204
D—‘/\____H\/kh_f¥
T T T T T T T
o 2 4 -] 8 10 12 14 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs h
/
S’O
Signal 1: ¥ND1 &, Wavelength=254 nm NH
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
e fmmeee [ P [ I [ I CH3 OMe
1l 11.574 V¥ 0.2973 £14.47351 41.77811 49,3550
2 12.596 VB 0.3324 835.76007 37.98205 50.6450
(+/-)-3eb
Totals 1650.23358 78.77017

**#% End of Report *++

Instrument 1 11/6/2018 2:26:05 FM

Page 1 of L

S91

Data File C:\CHEM3Z\1\DATAYZHOU-18%¥ZIN010505.D
Sanple Name: zz-4-4594

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1

1071972018 7:51:53 PH
C:4CHEM32% 1\METHOD 3\DEF_LCLL. M
1041972018 7:38:33 PM
(modified after loading)
C:4CHEM32% 1\METHOD 5\DEF_LCL11. M
11/6/2018 Z:28:25 PM

(modified after loading)

Analysis Method :
Last changed

Jauwple Info

Location :

IL, Hexane/i-ProH = 50/20, 1.0 ml/min, 30 oC, 254 nm

VWD A, Wavelen ihe 2 30 fim [ ZH OU-T 5 ZH0 0505 17
Farm. 7]
00+
250
00+
2
=
150 =
100+
S0
1 p—.
0 z 4 5 s 10 12 15 i
Area Percent Report
Jorted Bv Fimmal
Maltiplier: H 1.0000
Dilution: : 1.0000 ()
Use Multiplier & Dilution Factor with ISTDs S///O
\
. - NH
Signal 1: WND1 &, Wavelength=230 nm
m
Peak RetTime Type Width Area Height Area
§  Tuwin] fwinl mAU 5 [wAT 1 5 CHj OMe
il e |---=]-=m- | | | |
1l 12.606 EB 0.3254 3083.32446 143.26035 100.0000
(+)-3eb

3083.32446 143.26038

#** End of Report **+*

Instrument 1 11/6/2018 2:28:28 FH

Page 1 of 1




Data File C:\CHEM3Z)1\DATA,ZHOU-18'\YZINO10495.D
Sanple Name: zz-4-49E8(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1
1041972018 12:47:00 PH

104192018 12:44:58 PN
(modified after loading)
Analysis Method :
Last changed 11/6/2018 2:30:01 PM
(modified after loading)
Jauwple Info

Location : -

C:4CHEM32Y 1\METHOD 33 DEF _LCL1. M

C:4CHEM32% 1\METHOD S\DEF_LC11.M

: I4, Hexane/i-ProH = 50/20, l.0OwL/min, 30 o, 254 nm

DT A iEvelen gth=I 54 nm (ZH OU-TEVZHOT 0405 I

1754

150

116

100

2858

10.206

Area Percent Report

Jorted By
Maltiplier: 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs

Gimmal

Signal 1: ¥ND1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# winl minl wdT 2 [y 1 %
] |---=|-=m- | | | |
1 8.858 BB 0.2189 977,57111 65.73567 50.8132
2 10.205 BB 0.2553 946.28217 56.43370 49,1866
(+/-)-3ec
Totals 1923.85327 125.16938

**#% End of Report *++

Instrument 1 11/6/2018 2:30:07 FM

Page 1 of L

S92

Data File C:%\CHEM3Z2Y1%DATANZHOU-18,YZIN010499.0
Sample Name: zz-4-498

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chanced

Instrument 1

1071972018 1:51:33 P
C:%CHEM32Y 1NMETHOD 3\DEF LCL1L. M
1041972018 1:50:25 FPM
(modified after loading)
C:%CHEM32Y 1ZMETHOD 5\DEF_LC11.HM
11/6/2018 2Z:31:zZ0 PM

(modified after loadineg)

Anglvysis Method :
Last changed

FJawple Info

Location :

: I4, Hexane/i-Pr0OH = 80/20, l.0Oml/min, 30 oC, 254 nm

SANDT A, Wavelen =254 nm (ZH O U-TEW 2401 0439 .10
HNam. 7]
350 H
300
240 4
200
=
=
150 s
100
50 o
1}
T T T T T
o 2 4 L] 8 10 min|
Area Percent Report
Gorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs (@]
/1
S\,O
Sigmal l: VUDL &, Wavelength=254 nm H
Peak RetTime Type Width Area Height Area iy
# fwinl min] mall = [wal 1 % §
R | === =mmm - | | CHjs Bu
1 10.16% EE 0.2554 2310.54150 137.76035 100.0000
Totals : 2310.54150 137.76035 (+).3ec

#** End of Report **+*

Instrument 1 117672018 2:31:24 PH

Page 1 of 1




Data File G:% YZZNSIGLO0E544.D Data File G:% YZZNSIGlO0OZ546.D

Sanple Name: zz-5-484(+) Sanple Name: zz-5-484
Acg. Operator H Acg. Operator
Acg. Instrument : {¥EE 1 Location : Vial 1 Acg. Instrument : {¥8§ 1 Location : Vial 1
Injection Date : 272172019 B:14:21 PH Injection Date : 272172019 §:47:53 PH
Inj ¥Volume : 5.000 pl Inj Volume : 5.000 pl
Acg. Method + C:%CHEM32Y 1\METHODS\DEF_LCL1.M Acg. Method + C:YCHEM32Y 1\METHOD S\DEF_LC11.HM
Last changed : Z/E1/2Z019 8:01:04 PM Last changed : Z/EZ1/Z019 §:45:51 PM
(modified after loadineg) (modified after loadineg)
Analysis Method : C:%\CHEM3Z\1WMETHOD 3\DEF_LCL1.H Analysis Method : C:3CHEM3ZN1NMETHOD 3WDEF_LCLL. M
Last changed © 3/1/2019 7:11:01 FH Last changed © 34142019 7:13:17 FM
(modified after loading) (modified afrer loadineg)
Sample Info : T4, n-hexane/i-Pr0H = 80/20, 1.0 mL/min, 30 oC, 254 nm Sample Info : T4, n-hexane/i-Pr0H = 80/20, 1.0 mL/min, 30 oC, 254 nm
IV &, Wavelen th=2 54 nm (G G101 02544 0) T A, Wavelen the2 54 nm (G Z2%101 0025 46 0)
Harm. ] Harm. ]
250 - 100 4
00 &0+
150 4 50
@
e
= "
= — =
100 o B 3 40
50 204
@
5
=
il o =
T T T T T T T T T T T T
b 4 ] k] 10 12 i) b 4 ] & 10 12
Area Percent Report Area Percent Report
Sorted By H Signal Sorted By H 3ignal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: : 1.o000 Dilution: : 1.o000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
_0
Signal 1: VD1 A, Wavelength=254 nm Signal 1: VD1 &, Wavelength=254 nm A H
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area “ry
# [min] [min]  [mdll*s] [mil] 5 # [min] [min]  [mall*s] [milT] 5
e — R I | I | e | I | I | CH3
1 9.917 BB 0.2380 1487.90271 96.01641 50.2076 1 9.925 VB 0.2584 5.34911 3.08403e-1 0.6752
2 11.781 BB 0.2893 1485, 51697 T8.32873  49.7924 (+/_).3ed 2 11.775 BB 0.2906 786.9z2102 41.24401 99,3248
+)-3ed
Totals : 2983.41968 174.34514 Totals : 792.27013 41.55241 ( )
*** End of Report *++ *** End of Report *+F
Instrument 1 3/1/201% 7:11:13 FH Pags L of 1 Instrument 1 371/201% 7:13:52 PH Pags 1 «f 1
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Data File G:% YZZNSIGLOOZ55L.D
Sanple Name: zz-5-48E(+-)

Acg. Operator

Acg. Instrument : (%38 1 Location : Vial 1
Injection Date : 272272019 3:53:50 PH
Inj ¥Volume 5.000 nl
Acg. Method + C:%ZCHEM32Y 1\METHODS\DEF_LCL1.M
Last changed : Z/EE/Z019 3:51:10 PM
(modified after loadineg)
Analysis Method : C:%\CHEM3Z\1WMETHOD 3\DEF_LCL1.H
Last changed © 34172019 7:16:47 FH
(modified after loading)
Sample Info : T4, n-hexane/i-Pr0H = 80/20, 1.0 mL/min, 30 oC, 254 nm
WD A, Wizvelen gth=2 54 nm (GA_ZD51GT002551.00
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Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: H L1.0000
Use Multiplier & Dilution Factor with ISTDs /(/)

S\:O
signal 1: YWD1 A, Wavelength-254 mm NH
Peak RetTime Type Width Area Height Area

# [min] [min]  [mdll*s] [mil] 5 CH
R ey el R I | I | 3

1 7.488 VW 0.1973 312.04053 23.43923  49.9383

2 9.860 V¥V 0.2518 312.81171 18.683601 50.0617 Me
Totals : 624.85223  42.07524 (+/-)-3ee

*** End of Report *++

Instrument 1 3/1/201% 7:17:10 PH

Page 1 of L
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Data File G:% YZZNSIGlOOZ55Z.D
Sanple Name: zz-5-488

Acg. Operator
Acg. Instrument : (%538 L
Injection Date : 272272019 4:19:11 PH

Acg. Method + C:YCHEM32Y 1\METHOD 5\DEF_LCL1.
Last changed : Z/EZEFZ019 4:04:57 PM
(modified after loadineg)

Location : Vial 1

Inj Volume : 5.000 pl
M

Analysis Method : C:%CHEM3ZY1\METHOD 34DEF_LCLL.M

Last changed © 34172019 7:18:22 FM
(modified after loading)
Sample Info : T4, n-hexane/i-Pr0H = 80/20, 1.0 mL/min, 30 oC, 254 nm
WD A, Wavelen gth=2 54 nm (GA_ZD5IGT002552.00
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Area Percent Report
Sorted By H 3ignal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs P
S\:O
signal 1: YWD1 &, Wavelength-259 rm NH
Peak RetTime Type Width Area Height Area “
# [min] [min]  [mall*s] [mATT] 5 CH
- el e I | I | 3
1 7.4565 VB 0.1764 4368.61963 375.36118 99.8846
2 9.882 BB 0.2327 5.07140 3.38640e-1 0.1154 Me
Totals : 4393.69103  375.69982 (+)-3ee

*** End of Report *+F

Instrument 1 3/1/201% 7:19:05 PH

Page 1 of 1




