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1. General and Materials

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 room temperature in CDCl; and DMSO on 400 MHz
instrument with TMS as internal standard. Enantiomeric excess was determined by HPLC analysis,
using chiral column described below in detail. Optical rotations were measured by polarimeter.
Flash column chromatography was performed on silica gel (200-300 mesh). All reactions were
monitored by TLC analysis.

Materials: The seven-membered cyclic N-sulfonylimines 1 could be synthesized according to
the known literature procedures.' A variety of naphthols were synthesized according to the known

. 2
literature procedures.

2. Organocatalytic Aza-Friedel-Crafts Reaction

Tl o
§=0 Cat. 4b,

\

N + _—
@ / @ CHCl3, 0°C

1 2

A reaction mixture of seven-membered cyclic N-sulfonylimines 1 (0.20 mmol), naphthols or
phenols 2 (0.30 mmol) and organocatalyst (0.02 mmol, 10 mol%) in chloroform (12 mL) was
stirred at 0 °C for 4-72 h. Then the solvent was removed under the reduced pressure. Flash

chromatography on silica gel using hexanes/ethyl acetate as the eluent gave the chiral products 3.

(R)-(-)-7-(1-Hydroxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine  5,5-dioxide
(3aa): 74 mg, 95% yield, yellow solid, mp 169-170 °C, new compound, R = 0.60 (hexanes/ethyl
acetate 3/1), 89% ee, [a]*’p = -137.90 (¢ 1.72, CHCl;). '"H NMR (400 MHz,
CDCl;) & 8.38-8.28 (m, 1H), 8.13 (brs, 1H), 8.04 (d, J = 7.7 Hz, 1H), 7.76
(t, J=17.2 Hz, 1H), 7.73-7.66 (m, 1H), 7.65-7.55 (m, 2H), 7.52-7.44 (m, 2H),
7.42-7.36 (m, 2H), 7.24-7.18 (m, 2H), 6.97 (d, J = 7.8 Hz, 1H), 6.85 (d, J =
8.4 Hz, 1H), 5.61 (d, J = 2.7 Hz, 1H), 5.35 (d, J = 2.9 Hz, 1H). °C NMR
(100 MHz, CDCl3) 6 152.3, 140.0, 139.2, 135.6, 134.6, 134.1, 132.9, 130.4,
129.8, 129.5, 129.4, 129.3, 129.0, 127.5, 127.2, 126.6, 126.5, 125.8, 125.5, 122.5, 120.3, 114.4,
61.2. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0
mL/min, retention time 15.0 min and 17.6 min (major). HRMS Calculated for C,3H;sNO;S
[M+H]" 388.1002, found: 388.1002.

(-)-7-(1-Hydroxy-4-methoxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine  5,5-
dioxide (3ab): 78 mg, 93% yield, brown solid, mp 163-164 °C, new compound, R; = 0.60
(hexanes/ethyl acetate 3/1), 92% ee, [a]”’p = -129.99 (c 0.68, CHCI;). 'H

P NMR (400 MHz, CDCl3) & 8.32 (d, J = 6.2 Hz, 1H), 8.24-8.11 (m, 2H),
NH o 7.91-7.83 (m, 1H), 7.77-7.67 (m, 2H), 7.62-7.54 (m, 2H), 7.53-7.46 (m, 2H),
OQ 7.38-7.28 (m, 2H), 7.11 (d, J = 7.5 Hz, 1H), 6.26 (brs, 1H), 5.72 (s, 1H), 5.37

(s, 1H), 3.83 (s, 3H). °C NMR (100 MHz, CDCl3) & 149.2, 145.4, 140.0,
MeO 139.2, 135.8, 134.0, 133.0, 130.4, 129.8, 129.5, 129.5, 129.3, 128.9, 126.6,
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126.4, 126.3, 126.3, 122.1, 121.7, 104.0, 61.1, 55.7. HPLC: Chiracel AD-H column, 254 nm, 30
°C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 14.5 min and 20.5 min (major).
HRMS Calculated for C,4H,0NO4S [MJrH]+ 418.1108, found: 418.1106.

(-)-7-(4-Ethoxy-1-hydroxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine 5,5-
dioxide (3ac): 82 mg, 95% yield, yellow solid, mp 163-164 °C, new compound, Ry = 0.70
(hexanes/ethyl acetate 3/1), 90% ee, [a]*p = -136.31 (c 0.38, CHCL3). 'H
NMR (400 MHz, CDCl3) & 8.18 (d, J = 6.9 Hz, 1H), 8.14-8.08 (m, 1H),
8.06-7.99 (m, 1H), 7.79-7.70 (m, 1H), 7.63-7.55 (m, 2H), 7.47-7.40 (m, 2H),
7.39-7.31 (m, 2H), 7.27-7.12 (m, 2H), 6.96 (d, J = 7.8 Hz, 1H), 6.11 (brs, 1H),
5.66 (s, 1H), 5.19 (s, 1H), 3.86 (q, J = 6.8 Hz, 2H), 1.33 (t, J = 6.9 Hz, 3H).
BC NMR (100 MHz, CDCl3) & 148.7, 145.4, 145.4, 140.0, 139.2, 135.9,
134.0, 133.0, 130.4, 129.8, 129.5, 129.5, 129.2, 128.9, 126.6, 126.4, 122.1, 121.9, 105.0, 64.1,
61.0, 14.8. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0
mL/min, retention time 12.4 min and 15.9 min (major). HRMS Calculated for C,5sH;NO4S
[M+H]" 432.1264, found: 432.1262.

(-)-7-(1-Hydroxy-4-isopropoxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine
5,5-dioxide (3ad): 87 mg, 98% yield, yellow solid, mp 157-158 °C, new compound, Ry = 0.65
(hexanes/ethyl acetate 3/1), 92% ee, [a]*’p = -111.59 (¢ 0.50, CHCL;). 'H
NMR (400 MHz, CDCl;) & 8.19-8.15 (m, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.97
(d, J=7.8 Hz, 1H), 7.72-7.65 (m, 1H), 7.61-7.48 (m, 2H), 7.45-7.27 (m, 4H),
7.26-6.98 (m, 2H), 6.89 (d, J = 7.8 Hz, 1H), 6.13 (brs, 1H), 5.80 (s, 1H), 5.11
(s, 1H), 4.42-4.15 (m, 1H), 1.18 (dd, J = 11.5, 6.1 Hz, 6H). °C NMR (100
MHz, CDCl5) 6 147.4, 145.6, 140.0, 139.2, 135.9, 134.0, 133.1, 130.4, 129.7,
129.5, 129.4, 129.3, 128.9, 127.7, 126.5, 126.4, 126.2, 122.2, 122.0, 108.1, 71.7, 60.9, 22.2, 22.2.
HPLC: Chiracel OD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.7 mL/min,
retention time 26.6 min and 32.2 min (major). HRMS Calculated for C;sH24NO4S [M+H]"
446.1421, found: 446.1424.

(-)-7-(4-Cyclohexyloxy-1-hydroxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine
5,5-dioxide (3ae): 87 mg, 90% yield, yellow solid, mp 160-161 °C, new compound, R¢ = 0.50
(hexanes/ethyl acetate 3/1), 92% ee, [0]*p = -105.59 (¢ 0.50, CHCl;). 'H
NMR (400 MHz, CDCls) § 8.32 (d, J = 8.0 Hz, 1H), 8.28-8.22 (m, 1H),
8.17-8.12 (m, 1H), 7.91-7.85 (m, 1H), 7.78-7.66 (m, 2H), 7.62-7.44 (m, 4H),
7.37-7.27 (m, 2H), 7.12 (d, J = 7.8 Hz, 1H), 6.37 (brs, 1H), 5.74 (s, 1H), 5.37
(s, 1H), 4.28-4.19 (m, 1H), 1.98-1.87 (m, 2H), 1.84-1.74 (m, 2H), 1.67-1.49
(m, 4H), 1.39-1.31 (m, 2H). °C NMR (100 MHz, CDCls) & 147.2, 145.7,
140.0, 139.2, 135.9, 134.0, 133.0, 130.5, 129.7, 129.6, 129.5, 129.3, 128.9, 127.9, 126.6, 126.5,
126.4, 126.2,122.3,122.1, 108.2, 61.1, 31.8, 31.8, 25.6, 23.7. HPLC: Chiracel AD-H column, 254
nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 14.6 min and 27.2 min
(major). HRMS Calculated for CyoHysNO4S [M-i—H]+ 486.1734, found: 486.1737.

(-)-7-(4-Butoxy-1-hydroxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine 5,5-dio-
xide (3af): 87 mg, 95% yield, yellow solid, mp 128-129 °C, new compound, R¢ = 0.80 (hexanes/
ethyl acetate 3/1), 91% ee, [0]*’p = -99.24 (c 0.40, CHCl;). 'H NMR (400 MHz, CDCls) 5 8.30 (d,
J=7.2 Hz, 1H), 8.21 (d, J = 8.0 Hz, 1H), 8.14 (d, J = 7.7 Hz, 1H), 7.90-7.82 (m, 1H), 7.81-7.60
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(m, 3H), 7.59-7.43 (m, 4H), 7.34-7.29 (m, 1H), 7.08 (d, J = 7.6 Hz, 1H),
6.20 (brs, 1H), 5.85 (s, 1H), 5.30 (s, 1H), 3.98-3.83 (m, 2H), 1.88-1.76 (m,
2H), 1.60-1.48 (m, 2H), 0.99 (t, J = 7.4 Hz, 3H). >C NMR (100 MHz,
CDCl;) 6 148.9, 145.4, 140.0, 139.3, 135.9, 134.0, 132.9, 130.4, 129.8,
129.5, 129.5, 129.4, 129.4, 129.3, 128.9, 126.6, 126.6, 126.4, 122.2, 121.8,
104.8, 68.3, 61.1, 31.4, 19.4, 13.9. HPLC: Chiracel AD-H column, 254 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 Co7HysNO4S [M+H]" 460.1577, found: 460.1576.

(-)-3-(5,5-Dioxido-6,7-dihydrodibenzo[d f][1,2]thiazepin-7-yl)-4-hydroxynaphthalen-1-yl
acetate (3ag): 87 mg, 98% yield, white solid, mp 175-176 °C, new compound, Ry = 0.50
(hexanes/ethyl acetate 3/1), 86% ee, [a]*’p = -103.39 (¢ 0.50, CHCL). 'H
NMR (400 MHz, CDCIl;) 8 8.25-8.16 (m, 1H), 7.87 (d, J = 7.4 Hz, 1H),
7.67-7.61 (m, 2H), 7.55-7.36 (m, 5H), 7.31-7.25 (m, 2H), 7.15-7.11 (m, 1H),
6.88 (d, J = 7.8 Hz, 1H), 6.63 (brs, 1H), 5.81 (s, 1H), 5.17 (d, J=2.7 Hz, 1H),
2.15 (s, 3H). >C NMR (100 MHz, CDCl3)$ 169.9, 150.3, 140.0, 139.6, 139.2,
135.7, 134.1, 132.5, 130.3, 129.9, 129.5, 129.4, 129.3, 129.0, 127.7, 127.6,
126.6, 126.3, 126.3, 123.0, 120.9, 118.4, 113.6, 60.8, 20.8. HPLC: Chiracel AD-H column, 254
nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 11.4 min and 14.6 min
(major). HRMS Calculated for C,5H0NOsS [M+H]+ 446.1057, found: 446.1042.

(-)-7-(4-Chloro-1-hydroxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine 5,5-
dioxide (3ah): 80 mg, 95% yield, yellow solid, mp 248-249 °C, new compound, Ry = 0.80
(hexanes/ ethyl acetate 3/1), 78% ee, [a]*’p = -102.78 (¢ 1.58, CHCl;). 'H
NMR (400 MHz, CDCl;) 6 8.44 (d, J = 8.2 Hz, 1H), 8.32 (brs, 1H), 8.18 (d, J
= 8.2 Hz, 1H), 8.11 (d, J="7.7 Hz, 1H), 7.89-7.82 (m, 1H), 7.74-7.59 (m, 4H),
7.53-7.43 (m, 2H), 7.36-7.29 (m, 1H), 7.08-7.00 (m, 2H), 5.75 (d, J = 2.9 Hz,
1H), 5.37 (d, J = 3.0 Hz, 1H). >C NMR (100 MHz, CDCls) & 151.4, 140.0,
139.0, 135.5, 134.2, 1324, 131.5, 130.4, 129.9, 129.5, 129.4, 129.3, 129.1,
128.2, 126.7, 126.6, 126.5, 126.2, 124.1, 123.1, 123.0, 114.6, 60.7. HPLC: Chiracel AD-H column,
254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 10.2 min and 12.6
min (major). HRMS Calculated for C,3H;7CINO;S [MJrH]+ 422.0609, found: 422.0609.

(-)-7-(4-Bromo-1-hydroxynaphthalen-2-yl)-6,7-dihydrodibenzo[d,f][1,2]thiazepine 5,5-
dioxide (3ai): 91 mg, 98% yield, yellow solid, mp 247-248 °C, new compound, Ry = 0.80
(hexanes/ethyl acetate 3/1), 74% ee, [a]’’p = -85.73 (¢ 1.62, CHCl;). 'H
NMR (400 MHz, CDCly) & 8.45 (d, J = 8.1 Hz, 1H), 8.37 (brs, 1H),
8.19-8.10 (m, 2H), 7.90-7.84 (m, 1H), 7.74-7.61 (m, 4H), 7.55-7.47 (m, 2H),
7.38-7.31 (m, 1H), 7.30-7.23 (m, 1H), 7.06 (d, J = 7.8 Hz, 1H), 5.73 (d, J =
2.8 Hz, 1H), 5.40 (d, J = 3.0 Hz, 1H). >C NMR (100 MHz, CDCl3) § 152.3,
140.0, 139.1, 135.6, 134.3, 132.7, 132.2, 130.5, 130.0, 129.7, 129.6, 129.4,
129.3, 129.1, 128.6, 126.8, 126.8, 126.7, 126.6, 123.1, 113.1, 60.9. HPLC: Chiracel AD-H column,
254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 10.4 min and 12.3
min (major). HRMS Calculated for Cp3H7BrNOsS [M-IrH]+ 466.0107, found: 466.0106.

(-)-7-(1-Hydroxy-3-methoxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine  5,5-
dioxide (3aj): 80 mg, 96% yield, yellow solid, mp 168-169 °C, new compound, Ry = 0.55
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(hexanes/ethyl acetate 3/1), 89% ee, [a]ZOD =-106.92 (c 0.52, CHCI;). 'H NMR (400 MHz, CDCl;)
5 8.82 (s, 1H), 8.33 (d, J = 8.4 Hz, 1H), 8.12 (dd, J = 7.8, 1.1 Hz, 1H),
é’O: 7.89-7.82 (m, 1H), 7.75-7.64 (m, 3H), 7.54-7.45 (m, 3H), 7.44-7.38 (m, 1H),
NH oH 7.35-7.29 (m, 1H), 7.12 (d, J = 7.8 Hz, 1H), 6.68 (brs, 1H), 6.03 (d, J = 3.1

Hz, 1H), 5.55 (d, J = 3.1 Hz, 1H), 3.66 (s, 3H). °C NMR (100 MHz, CDCls)
Q 5 154.5,154.2, 140.3, 139.6, 135.6, 134.8, 134.2, 132.3, 130.3, 129.8, 129.4,

129.3, 129.1, 128.8, 127.8, 126.7, 126.2, 123.4, 122.7, 121.3, 106.8, 97.8,
55.6, 53.9. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0
mL/min, retention time 15.8 min and 18.3 min (major). HRMS Calculated for C,4H;)NO4S
[M+H]" 418.1108, found: 418.1108.

(-)-7-(1-Hydroxy-5-methoxynaphthalen-2-yI)-6,7-dihydrodibenzo[d,f][1,2]thiazepine  5,5-
dioxide (3ak): 81 mg, 97% yield, yellow solid, mp 276-277 °C, new compound, Ry = 0.50
(hexanes/ethyl acetate 5/1), 89% ee, [a]*p = -78.46 (c 0.52, EtOAc). 'H
NMR (400 MHz, CDCl3) 6 8.12-7.98 (m, 2H), 7.87 (d, J = 8.4 Hz, 1H),
7.78-7.72 (m, 1H), 7.67-7.52 (m, 3H), 7.42-7.34 (m, 3H), 7.29-7.08 (m, 1H),
6.95 (d, J=17.8 Hz, 1H), 6.87-6.78 (m, 2H), 5.62 (s, 1H), 5.34 (s, 1H), 3.91 (s,
3H). °C NMR (100 MHz, CDCl3) 8 155.2, 152.1, 140.0, 139.3, 135.8, 134.1,
132.8, 130.4, 129.8, 129.5, 129.3, 128.9, 126.9, 126.6, 126.6, 125.9, 125.6,
114.9, 114.6, 114.5, 105.2, 61.3, 55.6.. HPLC: Chiracel OD-H column, 254
nm, 30 °C, n-Hexane/i-PrOH = 70/30, flow = 1.0 mL/min, retention time 10.9 min (major) and
15.5 min. HRMS Calculated for C,4H,0NO4S [M+H]" 418.1108, found: 418.1104.

(-)-7-(2-Hydroxynaphthalen-1-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine 5,5-dioxide (3al):
74 mg, 95% yield, yellow solid, mp 150-151 °C, new compound, R¢= 0.50 (hexanes/ethyl acetate
3/1), 82% ee, [a]*’p = -111.70 (c 0.76, CHCL3). 'H NMR (400 MHz, CDCl3) 5
8.64 (brs, 1H), 8.07 (d, J = 7.6 Hz, 1H), 7.91-7.83 (m, 1H), 7.81-7.69 (m, 2H),
7.68-7.61 (m, 2H), 7.48-7.39 (m, 2H), 7.23-7.15 (m, 4H), 7.10-6.98 (m, 2H),
6.06 (s, 1H), 5.58 (s, 1H). *C NMR (100 MHz, CDCls) & 155.5, 140.1, 139.2,
135.5, 134.4, 132.2, 131.4, 131.3, 130.2, 130.0, 129.7, 129.3, 129.2, 129.1,
129.0, 128.9, 127.2, 126.9, 123.4, 120.6, 119.9, 111.4, 56.3. HPLC: Chiracel
AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 14.8
min (major) and 20.4 min. HRMS Calculated for C,3H;sNO;S [MJrH]+ 388.1002, found:
388.1000.

(-)-7-(6-Hydroxybenzo[d][1,3]dioxol-5-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine 5,5-
dioxide (3am): 72 mg, 94% yield, yellow solid, mp 167-168 °C, new compound, Ry = 0.45
(hexanes/ethyl acetate 2/1), 63% ee, [a]*’p = -46.87 (¢ 0.64, MeOH) 'H NMR
(400 MHz, DMSO) & 9.16 (s, 1H), 8.25 (s, 1H), 7.93 (d, J = 7.6 Hz, 1H),
7.88-7.82 (m, 1H), 7.78-7.64 (m, 2H), 7.43-7.37 (m, 2H), 7.33-7.23 (m, 1H),
7.03 (s, 1H), 6.76 (d, J = 7.6 Hz, 1H), 6.42 (s, 1H), 5.98 (d, J = 2.4 Hz, 2H),
5.35 (s, 1H). C NMR (100 MHz, DMSO) & 149.3, 147.3, 140.4, 140.3, 138.8,
138.1, 137.7, 133.8, 130.6, 129.3, 129.3, 128.9, 128.4, 125.5, 117.2, 108.6,
101.4, 98.1, 53.8. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow
= 1.0 mL/min, retention time 28.1 min and 34.8 min (major). HRMS Calculated for C,0H;,NOsS
[M+H]" 382.0744, found: 382.0740.
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(-)-9-Chloro-7-(1-hydroxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine 5,5-
dioxide (3ba): 80 mg, 95% yield, white solid, mp 237-238 °C, new compound, R¢= 0.75 (hexanes
Jethyl acetate 3/1), 86% ee, [a]*’p = -91.38 (¢ 0.36, CHCls). 'H NMR (400
g=0 MHz, CDCl3) 6 8.46-8.35 (m, 1H), 8.13 (d, J = 7.4 Hz, 1H), 8.05 (brs, 1H),
7.91-7.78 (m, 2H), 7.74-7.67 (m, 2H), 7.64-7.56 (m, 2H), 7.50-7.45 (m, 1H),
7.44-7.35 (m, 2H), 7.02 (d, J = 1.8 Hz, 1H), 6.99-6.93 (m, 1H), 5.70 (d, J =
2.5 Hz, 1H), 5.40 (d, J = 2.7 Hz, 1H). *C NMR (100 MHz, CDCl3)§ 152.1,
138.5, 138.2, 135.7, 135.6, 134.8, 134.8, 134.2, 130.5, 130.3, 130.1, 129.6,
129.3, 127.5, 127.4, 126.7, 126.2, 125.9, 125.5, 122.5, 120.6, 113.6, 60.8. HPLC: Chiracel AD-H
column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 12.1 min
and 21.0 min (major). HRMS Calculated for C,3H7,CINO;S [MJrH]+ 422.0612, found: 422.0615.

(-)-7-(1-Hydroxynaphthalen-2-yl)-9-methoxy-6,7-dihydrodibenzo[d,f][1,2]thiazepine  5,5-
dioxide (3ca): 82 mg, 98% yield, white solid, mp 276-277 °C, new compound, R = 0.70
(hexanes/ethyl acetate 3/1), 90% ee, [a]*’p = -65.19 (c 0.52, CHCl;). 'H
NMR (400 MHz, CDCl3) 6 8.26 (dd, J = 6.1, 3.3 Hz, 1H), 8.09 (brs, 1H),
7.97 (d,J = 7.7 Hz, 1H), 7.73-7.62 (m, 2H), 7.59-7.47 (m, 2H), 7.46-7.38 (m,
2H), 7.27-7.17 (m, 2H), 6.90-6.75 (m, 2H), 6.49 (d, J = 2.5 Hz, 1H), 5.60 (d,
J=12.8 Hz, 1H), 5.27 (d, J = 2.8 Hz, 1H), 3.53 (s, 3H). *C NMR (100 MHz,
CDCl3) 6 160.5, 152.3, 139.2, 135.5, 134.7, 134.3, 134.1, 132.2, 130.6,
130.3, 128.4, 127.4, 127.2, 126.7, 126.4, 125.8, 125.6, 122.6, 120.3, 116.4, 114.1, 61.3, 55.2.
HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/ i-PrOH = 80/20, flow = 1.0 mL/min,
retention time 18.2 min and 36.2 min (major). HRMS Calculated for C,4H;0NO4S [M+H]"
418.1108, found: 418.1105.

(+)-10-Chloro-7-(1-hydroxynaphthalen-2-yl)-6,7-dihydrodibenzo[d f][1,2]thiazepine  5,5-
dioxide (3da): 76 mg, 90% yield, pink solid, mp 267-268 °C, new compound, Ry = 0.70
(hexanes/ethyl acetate 3/1), 84% ee, [a]™’p = 46.09 (c 0.64, DMSO). 'H
NMR (400 MHz, DMSO) § 9.44 (s, 1H), 8.52 (s, 1H), 8.10 (d, J = 8.2
Hz, 1H), 7.98 (d, J = 7.7 Hz, 1H), 7.94-7.81 (m, 3H), 7.80-7.72 (m, 2H),
7.60 (d, J = 8.5 Hz, 1H), 7.56-7.43 (m, 3H), 7.31 (dd, J = 8.4, 2.2 Hz,
1H), 6.64 (d, J = 8.2 Hz, 1H), 5.70 (s, 1H). >C NMR (100 MHz,
DMSO) 6 149.7, 142.7, 138.2, 137.3, 136.9, 134.3, 133.9, 133.5, 130.8,
130.5, 130.0, 128.8, 128.7, 128.3, 126.7, 126.7, 125.7, 125.5, 122.4, 120.5, 120.0, 53.8. HPLC:
Chiracel AD-H column, 254 nm, 30 °C, n-Hexane /i-PrOH = 80/20, flow = 1.0 mL/min, retention
time 14.4 min and 21.7 min (major). HRMS Calculated for Cy;H;7CINO;S [MJrH]+ 422.0612,
found: 422.0613.
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3. Determination of Absolute Configuration

To determine the absolute configuration of (-)-7-(1-hydroxynaphthalen-2-yl)- 6,7-dihydrodiben-
zo[d,f][1,2]thiazepine 5,5-dioxide (-)-3aa (89% 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 2 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 1892454] 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 Sultam (R)-(-)-3aa
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1H NMR ZZ-4-35 in DMSO

3am 'H NMR (400 MHz, DMSO)
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1H NMR ZZ-3-85 in DMSO
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13C NMR ZZ-3-85 in DMSO
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Data File G:yZZ-2%3IG100Ll066.D Data File G:yZZ-2%3IG1001197.D

Sample Name: zz-2-93 Sample Name: zz-3-394
Acg. Operator H Acg. Operator
Acg. Instrument : €3 1 Location : Vial 81 Acg. Instrument : €88 1 Location : Vial 91
Injection Date : 5/25/2018 2:43:48 PN Injection Date : 6/7/2018 §:07:05 PH
Inj Wolume : Z.000 pl Inj ¥Volume : 5.000 pl
Aci. Method + C:\CHEM32\ 1\METHODS\FHM-4-4 LC.M Aci. Method + C:\CHEM32\1\METHODS\DEF_LC.M
Last changed ¢ 5/Z5/2018 2:42:13 P Last changed : 6/7/Z015 B:03:57 PM
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 © 3/22/2019 2:12:28 FM Last changed ¢ 3/22/2019 2:14:19 P
(wodified after loading) fmodified after loading)
Sample Info : AD-H, n-hexane / i-Pr0H = 80/20 , 1.0 ml/min, 30 oC, 25 Sample Info : AD-H, n-hexane/i-Pr0H = 80/20 , 1.0 mL/min, 30 oC, 254
4 mm nm
DT A, TiEvelen gth=2 54 nm [ G215 100 1066 .0 DT A, i velen gth=2 54 nm [ G2 G100 1197 .0)
Harm. Harm. ]
100+
350
04 a0
250+
LI
004
=
3
@
40 g 150 =
¥ ]
i i
=
1004
204
50 -
5
E
b3
[ I S 5 .
T T T T T T T T T T T T T T T T T T
1} 2 4 L] g 0 12 14 16 18 min| o 2 4 L] 8 A1} 12 14 18 18

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

Signal 1: VD1 A, Wavelength=254 nm Signal 1: VD1 A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# Tuinl fuinl ual+s1 [mAl] =

e [l | | | |
1l 14.998 BB 0.3664 226.02524 9.53891 5.3724
2 17.588 BB 0.4360 3981.14795 141.15918 54,6276

Peak RetTime Type Width Area Height Area
# Tuinl ainl uil+s1 [mAl] =
el R l-—==--==- | | | |
1l 14.947 BB 0.3675 802.42584 33.73377 50,2945
2 17.633 BB 0.4345 793.028a87 20.33646 49,7055

Totals : 1595.45471 B2.07024 (+/—)'3aa Totals : 4207.17319 150.63809 (-)—333
#%% End of Report **% *#% End of Report ¥+
Instrument 1 3/22/2019 2:12:38 PH Pagse 1 of 1 Instrument 1 3/22/2019 2:14:25 PH Pags L of 1
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Data File C:\CHEM3Z\1\DATAZHOU-18\YZINOOS167.D Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZINOOS165.D

Sanple Name: zz-3-54(+-) Sanple Name: zz-3-54
Acg. Operator H Acg. Operator
Acg. Instrument : Instrument 1 Location : Wial 1 Acg. Instrument : Instrument 1 Location : Wial 1
Injection Date : 7/3/201l8 6:41:38 PN Injection Date : 7/3/201l8 5:00:30 PM
Acg. HMethod ¢ C:%CHEM324 13\ METHOD 3\DEF_LC.IT Acg. HMethod ¢ C:4CHEM3ZY 1ZWMETHOD 3% DEF_LC.H
Last changed ¢ 74372018 B:39:25 PM Lasat changed ¢ 74372018 4:59:38 PM
(modified after loading) (modified after loading)
Analysis Method : C:%ZCHEM32\1WMETHOD 5\DEF_LCl1.M Analysis Method : C:3CHEM3Z2\1WMETHOD 5ADEF_LCLL. M
Last changed 1 3/22/2019 2:20:55 FM Last changed 1 3/22/2019 2:20:55 FPM
(modified after loadineg) (modified after loadineg)
Sample Info i AD-H, Hexane/i-Pr0H =30/20, 1.0 nL/min, 30 o, 254 nm Sample Infao ! AD-H, Hexane/i-Pr0OH =80/20, 1.0 nl/min, 30 oC, 254 nn
VIVET A, Wavelen ihe2 58 fim (ZH O0-T S ZHO0 67 17 VT A, Wavelen ihe 2 54 iim [ ZHOU-T S ZH000 65 17
Farm. ] Farm. 7]
700 00
600 -] 800
500 A 00 4
400+ 00—
o
o =
300 9 3004 =
3
+
o
200+ = 00+
=
10 | 1 -
&
z
0+ [
T T T T T T T T
o ] j[1] 15 20 min| o L] 10 15 20 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 p Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs /:O Use Multiplier & Dilution Factor with ISTDs /1 (o)
\
NH NH
Signal 1: ¥ND1 &, Wavelength=254 nm OH Signal 1: WND1 &, Wavelength=254 nm OH
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 14.452 BB 0.3725 6041.69385 249.70792 49,9432 1l 14.48% EB 0.3758 431.75946 17.46595 4.0419
2 20.514 BB 0.5485 6054.22559 170.39500 50.0518 2 20.473 BB 0.5493 1.02504e4 2B6.90268 95.9581
MeO MeO
Totals : 1.20959e4 4z0.10292 Totals : 1.06822e4 306.36863
(+/-)-3ab (-)-3ab
**#% End of Report *++ ***% End of Report *++%
Instrument 1 372272019 2:21:24 FPH Pags L of 1 Instrument 1 3/22/2019 2:25:40 FPH Page 1 of 1
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Data File C:\CHEM3Z\1\DATA\ZHOU-18\YZINOOS471.D
Sanple Name: zz-3-73(+-)

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

Last chandged

Instrument 1

742572018 6:06:30 PHM

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
7/25/2018 5:52:02 PH
(modified after loading)
Analysis Method :
Last changed 3/22/2019 Z2:27:52 PM
(modified after loadineg)

Sample Info i AD-H, Hexane/iPrOH =

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

Location :

§0/20, 1.0 nl/min,

30 oC, Z54 nm

Data File C:\CHEM3Z\1\DATAYZHOU-18\YZINO0OS9447.D
Sanple Name: zz-3-73

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

Last chandged

Instrument 1

742472018 9:00: 58 AM

C: 4 CHEM3ZY 1\METHOD 34 DEF_LC. M
T/24/72018 B:17:31 AM
(modified after loading)
Analysis Method :
Last changed 3/22/2019 2:29:14 PM
(modified after loadineg)

Sample Infao i AD-H, Hexane/iPr0H =

50420, 1.0 nl/min,

Location : -

C:4CHEM32% 1\METHOD 5\DEF_LCL11. M

30 oC, 254 nn

g Elen gt 5 i (ZH O TS 200547 T 7 g velen gthe 2 5 i (ZH O - TE7 ZHO0 ST Iy
Farm. ] Farm
1000
500+
800
400+
600+
300+
2 2
= 2
2 2
3 i
200 & we
bl
100 o a0~
-
4
o
o a
T T T T T T T T T T T T T T
o 25 ] T o 125 15 176 min| o 25 & T o 128 15 176 min|
Area Percent Report Area Percent Report
Jorted By Gimmal Jorted Bv Fimmal
Maltiplier: H 1.0000 o) Maltiplier: H 1.0000 1)
Dilution: H 1.0000 17 Dilution: H 1.0000 i
Use Multiplier & Dilution Factor with ISTDs Sﬁo Use Multiplier & Dilution Factor with ISTDs Sﬁo
\ \
NH NH
Signal 1: VWDl A, Wavelength=254 nm OH Signal 1: VWDl A, Wavelength=254 nm OH
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- | | | | ] |---=]-=m- | | | |
1l 12.199 VB 0.3266 4975,98926 234.13245 49,9767 1l 12.424 BB 0.3325 646,55243 29.53988 4.7698
2 15.573 BB 0.4546 4960.62207 167.52385 50.0233 EtO 2 15.933 BB 0.4560 1.25085e4 432.46411 95.2302 EtO
Totals 9956.61133  401.65630 Totals 1.35551ed 462.003397
(+/-)-3ac (-)-3ac

**#% End of Report *++

Instrument 1 372272019 2:27:56 FM

***% End of Report *++%

Pags L of 1 Instrument 1 3/22/2019 2:29:21 FPH
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Data File C:\CHEM3Z\L1\DATAYZHOU-18\YZINOOS457.D
Sanple Name: zz-3-75(+-)

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

Last chandged

Instrument 1

T/26/2018 1:19:00 PHM

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
T/26/42018 1:10:51 PH

(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M
3/22/2019 2:31:25 PM

(modified after loading)

0D-H, Hexane/iPr0OH = 20/10, 0.7 wnlL/min,

Analysis Method :
Last changed

Jauwple Info

Location :

30 oC, Z54 nm

Data File C:\CHEM3Z\1\DATAYZHOU-18\YZINOOS455.D
Sanple Name: zz-3-735

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

Last chandged

Instrument 1

T/26/2018 2:05:08 PHM

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
T/26/2018 2:00:45 PH
(modified after loading)
Analysis Method :
Last changed 3/22/2019 2:33:00 PM
(modified after loading)

Sample Info 0D-H, Hexane/iPrOH = 20/10, O

.7 nl/min,

Location : -

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

30 oC, Z54 nm

g Elen gt 5 i (ZH O T3y 200047 Iy g Elen gt 5 i (ZH O T3y 2000455 Dy
Farm. ] Harm
500+
350
300+
400+
250 A
300
200+
150 2004 E
) 5
] T
100 P o
b
100+
504
@
b=
i S
o T T T T T T T o T T T T T T T
o 5 10 15 20 25 30 6 min| o L] 10 15 20 i3 30 24 min|
Area Percent Report Area Percent Report
Jorted By Gimmal Jorted By Gimmal
Maltiplier: H 1.0000 Maltiplier: H 1.0000
Dilution: H 1.0000 Dilution: H 1.0000 (0]
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs S”ﬁo
\
NH
Signal 1: ¥ND1 &, Wavelength=254 nm Signal 1: ¥ND1 &, Wavelength=254 nm OH
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 gL 1 % # winl fnin] wdU 2 gL 1 %
il |---=]-=m—- | | | | il |---=]-=mm- | | | |
1l 26.187 EB 1.24z22 8630.10742  104,27705 50,3778 1l =26.609 BB 1.1z85 708.04602 8.72775 3.9784
2 32.241 BB 1.5036 8500.65234 83.51478 49.6222 2 32.177 BB 1.5182 1.70894e4 L66.27553  96.0216
iPrO
Totals 1.71308e4 188.159183 Totals 1.77974=4 177.00328
(+/-)-3ad (-)-3ad

**#% End of Report *++

Instrument 1 3/22/2019 2:31:28 FH

**#% End of Report *++

Pags L of 1 Instrument 1 3/22/2019 2:33:03 FM

S42

Page 1 of L



Data File C:\CHEM3Z)L1\DATAYZHOU-18\YZINOOS559.D
Sanple Name: zz-3-82(+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

Instrument 1

743042018 10:27:09 PH

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
7/30/2018 10:24:09 PM
(modified after loading)

3/22/2019 2:34:30 PM
(modified after loadineg)
i AD-H, Hexane/i-Pr0H = 80720,

1.0 uL/min,

Location :

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

30 oC, 254 nm

g Elen gt 5 i (ZH O T3 2000550 Iy
Farm. 7]
200+
150 4
=+
=
5
100 z
=
&
P
5
A0+
o
T T T T T T
o 5 10 14 20 i 20 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: ¥ND1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
] |---=]-=mm—- | | |
1l 14.574 BB 0.4466 2791.69573 95.69547 50.1009
2 27.579 BB 0.8465 2760.45598 50.36379  459.8991
Totals 5572.15771  146.05925

**#% End of Report *++

Instrument 1 3/22/2019 2:34:38 FM

(+/-)-3ae

Page 1 of L

S43

Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZINOOS562.D
Sanple Name: zz-3-82

Acg. Operator

Acg. Instrument : Instrument 1

Injection Date : 7/31/2018 10:52:46 AN

Acg. HMethod C: 4 CHEM3ZY 1\METHOD 34 DEF_LC. M

Last chandged 7/31/2018 10:51:33 AM
(modified after loading)

Analysis Method : C:%CHEM32%1A\METHOD 5A\DEF_LCL1.

Last changed 3/22/2019 2:36:02 PM
(modified after loadineg)

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

1.0 nL/min,

Location :

30 oC, 254 nm

VWD A, Wavelen ihe 2 58 iim [ ZH OU-T 5 ZH00 0552 17
Farm. ]
400 o
00+
2004
=
£
by
b
100
@
&
s
o
T T T T T T
o ] j[1] 15 20 26 30 min|
Area Percent Report
Jorted Bv H Fimmal
Multiplier: : 1.0000 (o]
Dilution: : 1.0000 _0
Use Multiplier & Dilution Factor with ISTDs S\
NH
; - OH
Signal 1: WND1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# fwinl fwin] mAUT 2 [malT 1 %
il et [ | | | |
1l 14.636 EB 0.4567 297.49350 9.56466 4.1852
2 27.l186 BB 0.85313 6844.76271 127.56421 95.8348 Cyo
Totals : 7l4z.27521  137.42887 (_)_Sae

***% End of Report *++%

Instrument 1 3/22/2019 2:36:07 FH

Page 1 of 1




Data File C:\CHEM3Z)L1\DATAYZHOU-18\YZINOOS599.D
Sanple Name: zz-3-83(+-)

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

Last chandged

Instrument 1

8/3/2018 8:22:30 AM

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
8/3/2018 B:17:49 AM
(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M
32242019 Z2:37:26 PM
(modified after loadineg)

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

Analysis Method :
Last changed

Sample Info 1.0 uL/min,

Location :

30 oC, 254 nm

g Elen gt 54 i (ZH O T3 2000500 Iy
Farm. 7
200+
600
3
@
400 =
@
=
=
00+
a
T T T T T T 7
o 25 ] T o 125 15 176 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000 o
Dilution: H 1.0000 17
Use Multiplier & Dilution Factor with ISTDs S:O
\
NH
Sigmal 1: ¥UD1 A, Wavelength=254 nm OH
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
] |---=]-=m- | | | |
1l 10.547 VB 0.2510 6858.18954 379.03226 49,5011
2 15.916 BB 0.4711 6996.44531 227.34775 50.49539
nBuO
Totals 1.38546e4 605.38000
(+/-)-3af

**#% End of Report *++

Instrument 1 3/22/2019 2:37:29 FH

Page 1 of L
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Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZINOOS595.D
Sanple Name: zz-3-83

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

Last chandged

Instrument 1

8/2/2018 11:20:50 PM

C: 4 CHEM3ZY 1\METHOD 34 DEF_LC. M
8/2/2018 11:19:27 PM
(modified after loading)
C:4CHEM32% 1\METHOD 5\DEF_LC11.
3/Z2/E019 2:49:05 PM
(modified after loadineg)

Analysis Method :
Last changed

Location :

Sample Infao i AD-H, Hexane/i-Pr0OH = &0/20, 1.0 nlL/min, 30 oC, 254 nm
g elen gt 5 i (ZH O - T3 ZHO0 S50 7
Farm. 7]
00
600
00 4
00—
300 -
sl
=1
00+
100+ =
5
2
k T T T T = T =
o 25 ] T o 128 15 176 min|
Area Percent Report
Jorted Bv Fimmal
Maltiplier: H 1.0000
Dilution: H 1.0000 //O
Use Multiplier & Dilution Factor with ISTDs Sﬁo
\
NH
Signal 1: WND1 &, Wavelength=254 nm OH
Peak RetTime Type Width Area Height Area
# fwinl fwin] mAUT 2 [malT 1 %
el e |---=]-=m- | | | |
1l 10.474 BB 0.25L3 318.51801 17.45901 4.3502
2 15.672 BB 0.4663 7003.443685 226.79437 95.64938
nBuO
Totals 7321.96165 246.25338
(-)-3af

***% End of Report *++%

Instrument 1 3/22/2019 2:49:09 FH

Page 1 of 1



Data File C:\CHEM3Z)L1\DATAYZHOU-18\YZINOOS670.D
Sanple Name: zz-3-89(+-)

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

Last chandged

Instrument 1
743042018 9:42:07 PH
C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M
7/30/2018 9:39:55 PM

(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M
3/22/2019 2:50:53 PM
(modified after loadineg)

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

Analysis Method :
Last changed

Sample Info 1.0 uL/min,

Location :

30 oC, Z54nm

g Elen gt 5 i (ZH O TS 2009670 7
Farm. 7]
800+
500
400+
300+ =
g
n ]
00 - 2
100+
o L
T T T T T T T T
o 2 4 -] g 10 12 14 16 min|
Area Percent Report
Jorted By Gimmal
Multiplier: : 1.000g ()
Dilution: : 1.0000 1_0
Use Multiplier & Dilution Factor with ISTDs S\’
NH
Signal 1: ¥ND1 &, Wavelength=254 nm OH
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
] |---=]-=m- | | | |
1l 11.428 BB 0.29581 4412,583350 226.45880 49,9632
2 14.621 BB 0.3995 4419.33008 169.94897 50.0368 AcO
Totals 8B832.16357 395.40778 (+/_)_3ag

**#% End of Report *++

Instrument 1 3/22/2019 2:51:43 FH

Page 1 of L

Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZINO0OS9669.D
Sanple Name: zz-3-89

Acg. Operator

Acg. Instrument : Instrument 1 Location = -
Injection Date 773042018 9:07:16 PM
Acg. HMethod C:4CHEM32% 1\METHOD 3\DEF_LCLL. M
Last chandged 7/30/2018 9:00:05 PM
(modified after loading)
Analysis Method : C:3CHEM3Z2\1WMETHOD 5ADEF_LCLL. M
Last changed 3/22/2019 2:50:53 PM
(modified after loadineg)
Sample Infao i AD-H, Hexane/i-Pr0OH = &0/20, 1.0 nL/min, 30 oC, Z54nm
g elen gthe 2 5 i (ZH O - TE7 ZHO0 96T Iy
Farm. 7]
&00 -
500
400
00
=
2
2
s
00+
100+
F
-
[
T 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 ”’O
Use Multiplier & Dilution Factor with ISTDs \’
NH
Signal 1: VWD1 &, Vavelength=254 nu OH
Peak RetTime Type Width Area Height Area
# fwinl fwin] mAUT 2 [malT 1 %
il |---=]-=m- | | | |
1l 11.449 EB 0.2936 398,.91675 20.50318 7.1049
2 14.602 VB 0.3952 5215.75732 202.45495 92.8951 AcO
Totals 5614.67407  223.25813 (_)_3ag

***% End of Report *++%

Instrument 1 3/22/2019 2:50:55 FPH

S45
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Data File G:4ZZ-245IGLO0L309.D
Sanple Name: zz-3-62(+-)

Acg. Operator

Acg. Instrument :

Injection Date

Aceg. Method
Last changed

Analysis Method :

Last changed

e 1

643072018 3:02:11 PHM
Inj ¥Volume

C:\CHEM32Y 1\METHOD S\DEF_LC11.M

6/30/2018 3:00:32 PM

(modified after loadineg)

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

3/22/2019 2:18:17 PH

(modified after loading)

Location :

¥ial 91

5.000 ul

Sample Info : AD-H, n-hexane/i-Pr0H = 80720 , 1.0 mL/min, 30 oC, 254
iy
AT welen gih=2 54 nm [ G - TLE TG 100 1308 0
Ham. 7]
300+
250 A
200+
150 4
F
2
=l =
&
100 4 “
A0+
0
T T T T T
1} 2 4 i} 8 10 12
Area Percent Report
Sorted By Simmal
Multiplier: H 1l.o000
Dilution: Ll.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VD1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# fuinl fninl [mal+s1 Twal] kS
il |---=]-=m- | | |
1l 10.139 EB 0.2553 1853.02783 111.81484 49,9175
2 12.562 BB 0.3182 1859.15173 90.23589  50.0825
Totals 3712.17957 Z0Z.11073

**#% End of Report *++

Instrument 1 3/22/2019 2:18:23 FH

(+/-)-3ah

Page 1 of L
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Data File G:Y4ZZ-245IGLO0L307.D
Sanple Name: zz-3-62

Acg. Operator

Acg. Instrument :

Injection Date

Aceg. Method
Last changed

Analysis Method :

Last changed

Sample Info

EE 1

B6/30/2018 2:28:30 PM
Inj ¥olume

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

6/30/2018 Z:19:12 PM

(modified after loadineg)

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

3/22/2019 2:16:45 PM

(modified after loading)

: AD-H, n-hexane/i-Pr0OH = 80720 , 1.0 mL/min, 30 oC, 254

Location :

Wial 91

5.000 pul

nh
g vl gthe 2 5 i [ e VTG 100 1307 7
FHarm. 7]
an0 -
00
600
500
=
2
o
400+ N
300 o
00+
F
2
100 z
) AN
T T T T T T T
1} 2 4 [ 8 0 12 14 min|
Area Percent Report
Sorted By Simmal
Multiplier: H 1.o000
Dilution: : 1.0000 [0}
Use Multiplier s Dilution Factor with ISTDs S”ﬁo
\
NH
Signal 1: VD1 &, Wavelength=254 nm OH
Peak RetTime Type Width Area Height
# fninl fminl [uAU*37 AT
il |---=]-=m- | |
1l 10.178 EB 0.2560 1000.86188 60.18296
2 12.593 BB 0.3212 8098.89930 391.76123
Cl
Totals 90958.76178 451.94419
(-)>-3ah

***% End of Report *++%

Instrument 1 372272019 2:17:21 FPH

Page 1 of 1



Data File C:\CHEM3Z)1\DATA,ZHOU-18\YZINOOS9343.D

Sanple Name:

zz-3-654(+-]

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Instrument 1

741572018 10:14:31 PH

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
T/15/2018 10:03:52 PM
(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M
3/22/2019 2:53:05 PM

(modified after loadineg)
Jauwple Info

Location :

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

Wial 1

30 oC, Z54 nm

DT Frlan quh= 154 fm (ZH U0 TET ZHO0T 3T

350

3004

250+

200+

150

100+

10395

12362

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 fnin] wdU 2 [y 1 %
] |---=]-=m—- | | | |
1l 10.395 BB 0.2543 2296.65405 138.73311 49,9057
2 12.352 BB 0.3080 2305.33667 115.04964 50.0943
Totals 4601.98072  253.78275
**#% End of Report *++

Instrument 1 372272019 2:53:08 FM

(+/-)-3ai

Page 1 of L

S47

Data File C:\CHEM3Z\1\DATAYZHOU-18\YZINOOS345.D

Sanple Name:

zZ-3-654

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

Last chandged

Analysis Method :
Last changed

Instrument 1

741572018 10:50:18 PH

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
T/15/2018 10:48:47 PM
(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M
3/22/2019 2:54:07 PM

(modified after loadineg)
Jauwple Info

Location :

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

DT rlan qih= 154 fim (ZHOU- TET ZHOOT 5% T

500

400+

300+

200

100

12338

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 fnin] wdU 2 [y 1 %
il |---=|-=m- | |
1l 10.3%2 BB 0.2535 B15.73816 37.35582  13.2666
2 12.338 BB 0.3065 4025.45239 202.24893 66.7332
Totals 4641.19055  239.60475
**#% End of Report *++

Instrument 1 372272019 2:54:11 FPM

Page 1 of L




Data File C:\CHEM3Z)L1\DATA,ZHOU-18\YZINOOS552.D
Sanple Name: zz-3-598(+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

Instrument 1
8/24/2018 10:00:42 AN

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

8/24/2018 9:50:09 AM
(modified after loading)

3/22/2019 2:55:45 PM
(modified after loadineg)
i AD-H, Hexane/i-Pr0H = 80720,

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

1.0 uL/min,

Location :

30 oC, 254 nm

g Elen gt 54 i (ZH O T3 2000352 7
Farm. 7]
400~
300+
00 2
5 8
i &
=
100+
o
T T T T T T T T
o 2.5 ] T o 125 14 175 20 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: ¥ND1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
il |---=]-=m-- | |
1l 15.785 EB 0.3511 4115.21094 166.74631 49,7918
2 1B8.333 BB 0.4455 4149.62500 144.453842 50.2082
Totals 8264.83584  311.20473

**#% End of Report *++

Instrument 1 372272019 2:55:49 FM

Page 1 of L

S48

Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZINOOS853.D
Sanple Name: zz-3-58

Acg. Operator

Acg. Instrument : Instrument 1
Injection Date §/24/2018 10:44:56 AN
Acg. Method
Last chandged 8/24/2018 10:42:48 AM
(modified after loading)

Location :

C: 4 CHEM3ZY 1\METHOD 5\DEF _LCLL. M

Analysis Method : C:3CHEM3Z2\1WMETHOD 5ADEF_LCLL. M

3/Z2/E019 Z:56:35 PM
(modified after loadine)
i AD-H, Hexane/i-Pr0H = 80/20,

Last changed

Jauwple Info

1.0 nL/min,

30 oC, 254 nm

P &, Warvelen h= 54 nm (ZH O I- T ZHO0 053 1

00

400+

3004

00+

100+

15794

18323

|

Area Percent Report

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

Signal 1: WND1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# fwinl fwin] mAUT 2 [malT 1 %
] |---=|-=m- | | |
1l 15.794 EB 0.3504 397.98930 16.16424 5.6510
2 1B8.323 BB 0.4437 6644.44141 231.72916  94.3490
Totals : 704z2.41071  247.69340

***% End of Report *++%

Instrument 1 3/22/2019 2:56:38 FH

Page 1 of 1




Data File C:\CHEM3Z)1\DATA,ZHOU-18\YZINOOS519.D
Sanple Name: zz-3-595(+-)

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

Last chandged

Instrument 1

8/22/2018 1:04:57 PH
C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M
8/22/2018 1:03:11 PH

(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M
3/22/2019 Z2:57:54 PM

(modified after loading)

Analysis Method :
Last changed

Jauwple Info

0D-H, Hexane/i-Pr0H = 70/30, 1.

Location : -

0 nL/min, 30 of, 254 nm

VIVET A, Wavelen ihe2 58 fim (ZH 001 5 ZHO0 9510 17
Farm. 7]
200+
150 4
100+
o
2
e
2
~
=
@
A0+ =y
o
T T T T T T T
o 25 ] T o 125 15 176 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000 17
Use Multiplier & Dilution Factor with ISTDs -0
\
NH
Sigmal 1: ¥UD1 A, Wavelength=254 nm OH
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
il |---=]-=m- | | | |
1l 10.903 VB 0.68575 3203.55054 B9.72103 49,5672 Q
2 15.371 BB 1.0013 3259.485853 45.75410 50.4326
Totals 6453.03906 L118.47513 MeO
(+1-)-3ak

**#% End of Report *++

Instrument 1 372272019 2:57:58 FM

Page 1 of L

S49

Data File C:\CHEM3Z\1\DATAYZHOU-18'\YZINOOSBLS.D
Sanple Name: zz-3-85

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

Last chandged

Instrument 1

8/22/2018 12:42:58 PH
C:4CHEM32% 1\METHOD 3\DEF_LCLL. M
8/22/2018 12:41:08 FPM
(modified after loading)
C:4CHEM32% 1\METHOD 5\DEF_LC11. M
3/Z2/E019 Z:58:55 PM
(modified after loading)

Analysis Method :
Last changed

Jauwple Info

Location :

0D-H, Hexane/s1i-FrOH = 70/30, 1.0 wlL/min,

30 oC, 254 nm

VW A, Wavelen ihe 2 58 iim [ ZH OU-T S ZHO0 05 TS 17
Farm. 7]
3004
250+
00+
150
=
5
=2
100+
S0+
=
&
5
£
o T
T T T T T T
o 25 & TE 10 125 15 176 min|
Area Percent Report
Jorted Bv Fimmal
Maltiplier: H 1.0000 0
Dilution: H 1.0000 17
Use Multiplier & Dilution Factor with ISTDs S:O
\
NH
Signal 1: ¥WD1 &, Wavelength-254 nm OH
Peak RetTime Type Width Area Height Area
# fwinl fwin] mAUT 2 [malT 1 %
il et |---=]-=m- | | | |
1l 10.906 VB 0.7002 5269.96045 112.03716 94.3378
2 15.520 BB 0.8535 316.30832 4.31024 5.6622
Totals 5566.26877 116.34741 MeO
(-)-3ak

***% End of Report *++%

Instrument 1 3/22/2019 2:58:59 FH

Page 1 of 1




Data File C:\CHEM3Z)1\DATAYZHOU-18\YZINO10004.D
zz-4-5(+-)

Sanple Name:

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

Instrument 1

94372018 9:126:37 AM

C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M
9/3/2018 9:08:21 AM

(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M
3/22/2019 3:00:23 PM

(modified after loadineg)

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

Location :

30 oC, 254 nm

AT welen gith=2 54 nm [ZH OU-TEWZH0T 0004 Ty
Farm. 7]
300+
250+
00+
150
-
=
&
=
100 3
a
a
&
50+
o
T T T T T T T T T
o 25 5 T 10 125 14 1748 20 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000 [e)
Dilution: H 1.0000 ”’O
Use Multiplier & Dilution Factor with ISTDs S=
\
NH
Signal 1: VD1 &, Wavelength=254 mm OH
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
] |---=]-=m-—- | | | |
1l 14.634 VB 0.3532 2481.583984 108.93680 50,0263
2 20.094 BB 0.5552 2479.23267 66.19409 45,9737
Totals 4961.07251  177.13089 (+/_)_3a|
**#% End of Report *++

Instrument 1 3/22/2019 3:00:27 FPH

Page 1 of L

S50

Data File C:\CHEM3Z\1\DATAYZHOU-18%YZIN010344.D
zz-4-34

Sanple Name:

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

Last chandged

Analysis Method :
Last changed

Jauwple Info

i AD-H, Hexane/i-Pr0H = 80/20,

Instrument 1 Location : -
942772018 9:23:37 AM
C:4CHEM32% 1\METHOD 3\DEF_LCLL. M

972772018 B:51:47 AM

(modified after loading)
C:4CHEM32% 1\METHOD 5\DEF_LCL11. M

3/Z2/E019 3:02:16 PM

(modified after loadineg)

1.0 nL/min, 30 oC, 254 nm

OT

00

Bo0 -

00

400+

3004

00+

100+

relen gihe

W nm [ ZH O - T8 ZH0 0344 0

14242

20 267

T
|

Area Percent Report

Jorted Bv
Maltiplier:
Dilution:

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WUD1 &,

Fimmal
H 1.0000
H 1.0000

TMavelength=254 nm

Peak RetTime Type Width Area Height Area
# fwinl fwin] mAUT 2 [malT 1 %
] |---=]-=m- | | | |
1l 14.543 BB 0.364L1 7203.49756 306.96445 50.9417
2 20.387 BB 0.59z24 717.50732 16.55542 9.0583
Totals 7921.00488 325.51986
***% End of Report *++%

Instrument 1 3/22/2019 3:02:23 FPH

(-)-3al

Page 1 of 1



Data File C:\CHEM3Z)1\DATA,ZHOU-18\YZINO10377.D Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZIN010376.D

Sanple Name: zz-4-35(+-) Sanple Name: zz-4-35
Acg. Operator H Acg. Operator
Acg. Instrument : Instrument 1 Location : - Acg. Instrument : Instrument 1 Location = -
Injection Date : 972972018 3:45:35 PN Injection Date : 972972018 2:58:44 PH
Acg. HMethod ¢ C:%CHEM32Y 1\METHOD 3\DEF _LCL1.I0 Acg. HMethod ¢ C:%CHEM3Z 14WMETHOD $,DEF_LCLL. M
Last changed t 972972018 3:44:16 PHM Lasat changed t 972972018 2:56:55 PM
(modified after loading) (modified after loading)
Analysis Method : C:%ZCHEM32\1WMETHOD 5\DEF_LCl1.M Analysis Method : C:3CHEM32\1WMETHOD 5ADEF_LCLL. M
Last changed 1 3/22/2019 3:04:52 FM Last changed 1 3/22/2019 3:03:36 PM
(modified after loadineg) (modified after loadineg)
Sample Info i AD-H, Hexane/i-Pr0H = &0/20, 1.0 mlL/min, 30 of, 254 nm Sample Infao : AD-H, Hexane/i-Pr0OH = 80/20, 1.0 nlL/min, 30 oC, 254 nm
VIVET A, Wavelen ihe2 58 fim (ZH O0-T S ZHO T 7 17 VWD A, Wavelen ihe 2 58 iim [ ZH OU-T S ZHO T 17
Harm Farm. 7]
140+
176 4
1204
150
100+
125
80
100 &
B4
3
60 _ 754
o
o =3
N =]
40 = 50
~
=
g
i /\
o & o
T T T T T T T T T T T T T T
o 5 10 15 20 25 30 6 min| o L] 10 15 20 2% 30 keiz)
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

Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs

Signal 1: ¥ND1 &, Wavelength=254 nm Signal 1: WND1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
] |---=|-=m—- | | | |
1l =28.12Z1 EB 0.7464 2092, 48535 43.14143 50,0448
2 35.009 BB 0.9301 2088.75185 34.52483 49.9554

Peak RetTime Type Width Area Height Area
# fwinl fwin] mAUT 2 [malT 1 %
il [l | | | |
1l 28.127 BB 0.7545 1176.04773 24.27653  18.7748
2 34.837 BB 0.9483 5067.92578 82.31318 &81.2252

Totals : 4181.23730 77.66627 Totals : 6263.97351  106.585970
(+/-)-3am
**#% End of Report *++ ***% End of Report *++%
Instrument 1 372272019 3:04:55 FPM Pags L of 1 Instrument 1 372272019 3:03:42 FPH Page 1 of 1

S51



Data File C:\CHEM3Z)L1\DATAYZHOU-18\YZINOOS640.D

Sanple Name:

zz-3-88(+-)

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

Last chandged

Analysis Method :
Last changed

Jauwple Info

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

Instrument 1

84772018 9:23:43 AM

C:4CHEM32Y 1\METHOD 5\DEF_LC1l.M
8/7/2018 9:11:04 AM

(modified after loading)
C:4CHEM32% 1\METHOD S\DEF_LC11.M
3/22/2019 3:08:15 PM

(modified after loadineg)

Location :

1.0 uL/min,

30 oC, 254 nm

g Elen gt 54 i (ZH O T3 2000540 7
Farm. 7]
400+
300
g
=
200+
=
F
=
00
a
T T T T T T T T T
o 2.5 4 75 10 125 15 175 20 226  min)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥ND1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
il |---=]-=m- | | | |
1l 12.341 EB 0.3122 45624.28076 2356.04474 50,3465
2 21.450 BB 0.5402 4757.866865 137.12610 459.6535
Totals 9582.14941 375.17084

**#% End of Report *++

Instrument 1 372272019 3:06:25 FPM

(+/-)-3ba

Page 1 of L

S52

Data File C:\CHEM3Z\1\DATAYZHOU-18%\YZIN0O0S9641.D

Sanple Name:

zz-3-88

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

i AD-H, Hexane/i-Pr0H = 80/20,

Instrument 1

84742018 10:14:16 AM
C:4CHEM32% 1\METHOD 3\DEF_LCLL. M
8/7/2018 10:10:40 AM

(modified after loading)
C:4CHEM32% 1\METHOD 5\DEF_LCL11. M
3/Z2/E019 3:07:34 PM

(modified after loadineg)

Location :

1.0 nL/min,

30 oC, 254 nm

g velen gthe 2 5 i (ZH O - T3 ZHO0S6aT Iy
Farm. 7]
3IB0H
00+
250 4
00+
o
g
150 o =
100+
50 &8
=
o
o L
T T T T T T T T T
o 2.5 4 75 10 124 1% 175 20 225 rmin
Area Percent Report
Jorted Bv Fimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WND1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# fwinl fwin] mAUT 2 [malT 1 %
il |---=]-=m- | | | |
1l 12.093 BV 0.3027 380.635861 19.31360 6.8997
2 21.023 VB 0.5327 5136.08203 149.71485 93,1003
Totals 5516.72064  169.02855

***% End of Report *++%

Instrument 1 372272019 3:07:41 FPH

(-)-3ba

Page 1 of 1




Data File C:\CHEM3Z
Sanple Name: zz-3-6

YLAZDATAY ZHOU-184FZN00S400.D
i+

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

Instrument 1 Location : -
742042018 l:44:1z2 PH

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

7/20/2018 1:34:33 PH

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

3/22/2019 3:08:57 PM

(modified after loading)

! AD-H, Hexane/i-Pr0H =80/20, 1.0 nL/min, 30 oC, 254 nm

DT

1754

150

116

100

velan gih=2 5 nim (ZH 001 20y ZHO0 9400 0

12265

6245

Area Percent Report

Jorted By
Maltiplier:
Dilution:

Use Multiplier

Signal 1: ¥ND1 &, Wavelength=254 nm

Peak RetTime Type

#  Twin]
PR P 1--
1l 18.255 EB
2 36.345 BB
Totals

Gimmal
H L1.0000

H 1.0000
& Dilution Factor with ISTDs

Width Area Height Area

fwinl AU ¥z [wdl ] 5
————————— I [ I
0.4505 1978.86304 B65.21725 50.4317 MeO
0.9157 1944.95071 32.B88633 49.5683
+/-)-
3823.84375  101.10358 ( / ) 3ca

Instrument 1 3/22/2

**#% End of Report *++

019 3:09:01 FPH Page 1 of 1

S53

Data File C:%\CHEM32Y1%DATANZHOU-18.YIN009402.1
Sample Name: zz-3-69

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

Last chanced

Instrument 1

7/2042018 2:57:36 PM

C: 4 CHEM3Z2Y 1\ METHOD SVDEF_LC.M
772042018 2:56:58 PM
(modified after loading)
Anglvysis Method :
Last changed 3/22/2019 3:08:57 MM
(modified after loadineg)
Hample Info

C:CHEM32Y 1ZMETHOD 5\DEF_LC11.HM

Location :

: AD-H, Hexane/i-PrOH =80/20, 1.0 ml/min,

30 o€, 254 nm

DT &, Wavelen G254 nm (ZHOU- T 2008402 107
HNam. 7]
175 H
1480 o
125
100
H
i °
50 o
25 J =
a8
o«
1)
T T T T T T T
o 4 j[1] 1% 20 2% 20 26 min|
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VUDL &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# fwinl min] mall 2 [wal 1 %
R et l----]===---- | | | |
1l 15.219 EE 0.4502 234.38101 §.12205 5.2543
2 36.191 BE 0.9268 4226.34717 71.36069 94,7457
Totals : 4460.72818  79.48274 (-)-3ca

*%*% End of Report *++%

Instrument 1 372272019 3:09:45 PH

Page 1 of 1




Data File CiY
Sanple Name:

CHEM32\ 1\DATAYZHOU-184YZNODS6L3.D
zz-3-85(+-)

Acg. Operator

Acg. Instrument : Instrument 1 Location : -
Injection Date §/4/201l8 2:37:44 PN
Acg. HMethod C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
Last changed 8/4/2018 2:14:26 PM
(modified after loading)
Analysis Method : C:%ZCHEM32\1W\METHOD 5\DEF_LCl1.M
Last changed 3/22/2019 3:10:55 PM
(modified after loadineg)
Sample Info i AD-H, Hexane/i-Pr0H = &0/20, 1.0 mlL/min, 30 of, 254 nm
g Elen gt 5 i (ZH O TS 2000613 7
Haym.
140+
1204
100+
80
60+
@
i
T
40 =
o
=
204
.
T T T T
o ] j[1] 15 20 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=254 nm NH
Peak RetTime Type Width Area Height Area OH
# winl fnin] wdU 2 [y 1 %
] |---=]-=m- | | | |
1l 14.425 BB 0.3596 992,31299 42.75859 49,9973 Cl
2 22.092 BB 0.5899 982.42053 26.31921 50.0027
Totals 1984, 73352 69.07780 (+/_)_3da

**#% End of Report *++

Instrument 1 3/22/2019 3:10:59 FM

Page 1 of L

S54

Data File C:%\CHEM3ZY1%DATANZHOU-18.\YZIN009620.0

Sanple MName:

zz-3-85

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

Last chanced

Anglvysis Method :
Last changed

FJawple Info

Instrument 1

8/4/2018 8:53:27 PH
C:%CHEM32Y 1NMETHOD 3\DEF LCL1L. M
8/4/2018 5:50:02 PM

(modified after loading)
C:%CHEM32Y 1ZMETHOD 5\DEF_LC11.HM
3/22/2019 3:11:57 PM

(modified after loadineg)

: AD-H, Hexane/i-Pr0OH = 80/20, 1.

Location :

0 nl/min, 30 oC, 254 nm

T wElen gEhe 254 i (ZH O U-1 5w ZH00 9620 17
HNam. 7]
350 o
300
250 o
200
1480 o
&
~
100 N
50 -
2
o
o]
T T T T
o ] o 15 20 min|
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs /O
!
S\’O
Sigmal l: VUDL &, Wavelength=254 nm NH
Peak RetTime Type Width Area Height Area OH
# fwinl min] mall 2 [wal 1 %
] e l----]-==---- | | | |
1l 14,408 EE 0.3621 32l.76401 L13.66203 7.7492 Cl
2 21.727 BB 0.6166 3830.45462 95.16761 92.2505
Totals : 4152.24863  108.82564 (+)_3da

*%*% End of Report *++%

Instrument 1 372272019 3:12:01 PH

Page 1 of 1




