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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 and "°F NMR spectra were recorded at room temperature in CDCl; on 400 MHz instrument
with tetramethylsilane (TMS) as internal standard. Enantiomeric excess was determined by HPLC
analysis using chiral column. Optical rotations were measured by polarimeter. Flash column
chromatography was performed on silica gel (200-300 mesh). All reactions were monitored by
TLC analysis.

2. The Preparation of Keto Sulfonamides

Keto sulfonamides 1 were prepared from the corresponding aldehydes and N-tert-butylbenze-

nesulfonamide according to the following procedures.
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To a cooled (0 °C) solution of N-tert-butylbenzenesulfonamide (853 mg, 4.0 mmol) in THF (20
mL) was added n-butyl lithium (3.5 mL, 8.8 mmol, 2.5 M in n-hexane). After stirring the resulting
mixture for 30 min, a solution of aldehyde (4.4 mmol) in THF (5 mL) was added dropwise over a
period of 20 min and stirring was continued for additional 2 hours, the mixture was poured into a
saturated aqueous ammonium chloride solution (20 mL). The aqueous layer was extracted three
times with ethyl acetate (20 mLx3), and the organic extracts were dried over anhydrous sodium
sulfate. After concentration in vacuo, the residue was finally purified by flash chromatography to
afford the corresponding alcohol. To a solution of the entire amount of intermediate alcohol in
dichloromethane (25 mL) was added PCC (3.10 g, 13.9 mmol). The resulting dark-brown solution
was stirred for overnight at ambient temperature. After addition of diethyl ether (10 mL) and
additional stirring (30 min), the mixture was filtered through a pad of silica gel. Concentration in
vacuo afforded the analytically pure keto sulfonamides 1. The yields given are overall yields for
two steps.

2-Benzoyl-NV-tert-butylbenzenesulfonamide (1a): 0.951 g, 75% yield (4 mmol scale), white solid,
mp 82-83 °C. "H NMR (400 MHz, CDCl;) & 8.14-8.12 (m, 1H), 7.80-7.78 (m, 2H), 7.61-7.57 (m,
Qgp 3H), 7.44 (t,J=17.7 Hz, 2H), 7.36 (dd, J = 7.1, 1.5 Hz, 1H), 5.24 (br, 1H), 1.30
“NHt-Bu (s, 9H); °C NMR (100 MHz, CDCls) & 198.1, 142.7 , 137.6, 136.4, 134.1,

131.2, 130.7, 130.3, 129.3, 128.9, 128.6, 55.3, 30.3. HRMS Calculated for

Ph C17H5NO;S [M+H]" 340.0978, found: 340.0971.

N-tert-Butyl-2-(2-methylbenzoyl)-benzenesulfonamide (1b): 0.857 g, 65% yield (4 mmol scale),

white solid, mp 136-137 °C. 'H NMR (400 MHz, CDCl;) & 8.14 (d, J = 7.7 Hz, 1H), 7.59 (t, J =

), € 7.3 Hz, 1H), 7.52 (t, J = 7.3 Hz, 1H), 7.41 (dd, J = 13.2, 7.2 Hz, 2H), 7.27 (d, J

S\NHeBu = 7.7 Hz, 2H), 7.20 (t, J= 7.5 Hz, 1H), 5.47 (br, 1H), 2.49 (s, 3H), 1.32 (s, 9H);

© 3C NMR (100 MHz, CDCls) § 200.1, 142.6, 140.0, 139.4, 136.7, 132.6, 132.4,

Ar=2:A\MreCGH4 131.8,131.4, 130.7, 129.9, 129.1, 125.7, 55.3, 30.4, 21.2. HRMS Calculated for
C1sH»NOsS [M+H] 354.1134, found: 354.1136.
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N-tert-Butyl-2-(3-methylbenzoyl)-benzenesulfonamide (1¢): 1.127 g, 85% yield (4 mmol scale),

white solid, mp 84-85 °C. '"H NMR (400 MHz, CDCl3) & 8.14-8.12 (m, 1H), 7.62-7.56 (m, 4H),

QL 7.40 (d, J =7.6 Hz, 1H), 7.37-7.33 (m, 2H), 5.25 (br, 1H), 2.37 (s, 3H), 1.30 (s,

“NHtBu - 9H); C NMR (100 MHz, CDCly) & 198.3, 142.7, 138.5, 137.8, 136.5, 135.0,

© 131.2, 131.0, 130.3, 129.3, 128.9, 128.5, 128.2, 55.3, 30.3, 21.4. HRMS
Ar=3MeCgH, Calculated for C;sHNOsS [M+H]" 354.1134, found: 354.1131.

=

N-tert-Butyl-2-(4-methylbenzoyl)-benzenesulfonamide (1d): 0.805 g, 61% yield (4 mmol scale),

white solid, mp 120-121 °C. "H NMR (400 MHz, CDCl3) & 8.14-8.11 (m, 1H), 7.70 (d, J = 8.2 Hz,

QL0 2H), 7.62-7.57 (m, 2H), 7.37-7.35 (m, 1H), 7.25 (d, J = 8.5 Hz, 2H), 5.26 (br,

"NHEBU  1H), 2.42 (s, 3H), 1.30 (s, 9H); °C NMR (100 MHz, CDCLy) & 197.8, 145.3,

° 142.7, 137.9, 134.0, 131.2, 130.9, 130.2, 129.4, 129.3, 128.9, 55.3, 30.3, 21.9.
Ar= 416‘,\,r|eC6H4 HRMS Calculated for C;gH,,NO3S [M+H]" 354.1134, found: 354.1140.

H

N-tert-Butyl-2-(4-fluorobenzoyl)-benzenesulfonamide (1e): 1.192g, 89% yield (4 mmol scale),
white solid, mp 82-83 °C. '"H NMR (400 MHz, CDCl;) & 8.13 (d, J = 7.3 Hz, 1H), 7.83 (dd, J =
¥ 7.9, 5.7 Hz, 2H), 7.65-7.58 (m, 2H), 7.35 (d, J = 7.2 Hz, 1H), 7.12 (t, J = 8.1 Hz,

S \HEBU 2H), 5.19 (br, 1H), 1.29 (s, 9H); *C NMR (100 MHz, CDCl) & 196.5, 166.3 (d,

0 J=256.8 Hz), 142.6, 137.4, 133.4 (d, J = 9.7 Hz), 132.9 (d, J = 2.9 Hz), 131.3,

130.4, 129.0, 116.0, 115.9 (d, J = 22.1 Hz), 55.3, 30.2; "’F NMR (376 MHz,
CDCl;) & -130.17. HRMS Calculated for C;,H;sFNO;SNa [M+Na]" 358.0884,

=z

Ar = 4-FCgH,

found: 358.0881.

2-Acetyl-V-tert-butylbenzenesulfonamide (1f): 0.458 g, 45% yield (4 mmol scale), white solid,
mp 84-85 °C. '"H NMR (400 MHz, CDCls) & 8.06 (dd, J = 7.8, 1.2 Hz, 1H),
"NHtBu  7.62-7.54 (m, 3H), 5.42 (br, 1H), 2.63 (s, 3H), 1.24 (s, 9H); *C NMR (100 MHz,
© CDCl;) 6 204.5, 141.4, 139.2, 131.9, 130.8, 129.1, 127.8, 55.2, 30.5, 30.3.
Me HRMS Calculated for C;;H;7NOs;SNa [M+Na]+ 278.0821, found: 278.0825.

—~
z
N

N-tert-Butyl-2-pentanoylbenzenesulfonamide (1g): 0.482 g, 41% yield (4 mmol scale), colorless

oil. "H NMR (400 MHz, CDCls) & 8.04 (dd, J = 7.6, 1.3 Hz, 1H), 7.60-7.52 (m, 2H), 7.48 (dd, J =

0,0 7.3, 1.4 Hz, 1H), 5.34 (br, 1H), 2.92 (t, J = 7.3 Hz, 2H), 1.75-1.67 (m, 2H),

"NHtBu  1.44-1.35 (m, 2H), 1.25 (s, 9H), 0.93 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz,

° CDCl;) 6 207.5, 141.4, 139.7, 131.9, 130.4, 129.0, 127.4, 55.2, 42.8, 30.3, 25.8,

n-Bu 22.3, 14.0. HRMS Calculated for C;sH,;NO3;SNa [M+Na]+ 320.1291, found:
320.1283.

Dot

N-tert-Butyl-2-(3-methylbutanoyl)-benzenesulfonamide (1h): 0.508 g, 43% yield (4 mmol
scale), colorless oil. "H NMR (400 MHz, CDCl3) 6 8.05 (dd, J = 7.7, 1.3 Hz, 1H), 7.60-7.48 (m,
3H), 5.43 (br, 1H), 2.81 (d, J = 6.7 Hz, 2H), 2.36-2.26 (m, 1H), 1.25 (s, 9H),
"NHEBU - 1,00 (d, J = 6.7 Hz, 6H); °C NMR (100 MHz, CDCl3) & 206.6, 141.4, 139.6,
© 131.8, 130.5, 129.0, 127.8, 55.2, 51.7, 30.3, 24.3, 22.6. HRMS Calculated for
C,5H,3NO3SNa [M+Na]" 320.1291, found: 320.1303.
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N-tert-Butyl-2-(cyclohexanecarbonyl)-benzenesulfonamide (1i): 0.426 g, 33% yield (4 mmol
0,0 scale), white solid, mp 110-111 °C. "H NMR (400 MHz, CDCl3) & 8.07 (dd, J =
"NHt-Bu 7.6, 1.3 Hz, 1H), 7.61-7.51 (m, 3H), 5.49 (br, 1H), 3.02-2.94 (m, 1H), 1.91 (d, J

© = 12.4 Hz, 2H), 1.82-1.77 (m, 2H), 1.68-1.66 (m, 1H), 1.54-1.48 (m, 2H),
Cy 1.30-1.18 (m, 12H); >C NMR (100 MHz, CDCl3) § 209.9, 142.1, 138.9, 131.8,

H
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130.5, 129.2, 127.6, 55.2, 50.1, 30.3, 28.7, 25.9, 25.9. HRMS Calculated for C;;H,sNO;SNa
[M+Na]" 346.1447, found: 346.1438.

2-Benzoyl-NV-(fert-butyl)-4-methylbenzenesulfonamide (1j): 0.690 g, 52% yield (4 mmol scale),
white solid, mp 158-159 °C. "H NMR (400 MHz, CDCl;) 5 8.00 (d, J = 8.1 Hz, 1H), 7.81-7.79 (m,
M 2H), 7.62-7.59 (m, 1H), 7.48-7.44 (m, 2H), 7.40 (d, J=8.1 Hz, 1H), 7.15 (s,
NHtBu  1H), 5.14 (s, 1H), 2.42 (s, 3H), 1.29 (s, 9H); °C NMR (100 MHz, CDCl5) &
/©if 198.2, 142.0, 139.9, 137.7, 136.5, 133.9, 130.7, 130.7, 129.6, 129.0, 128.5,
55.1, 30.2, 21.4. HRMS Calculated for C;gH,;NO3;SNa [M+Na]" 354.1134,

found: 354.1137.

2-Benzoyl-NV-(fert-butyl)-4-methoxybenzenesulfonamide (1k): 1.013 g, 73% yield (4 mmol
scale), white solid, mp 142-143 °C. "H NMR (400 MHz, CDCl;) & 8.04 (d, J = 8.8 Hz, 1H), 7.82
M (d, J=17.5 Hz, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.47-7.43 (m, 2H), 7.05 (dd, J
NHt-Bu = 8.8, 2.4 Hz, 1H), 6.83-6.82 (m, 1H), 5.05 (s, 1H), 3.84 (s, 3H), 1.29 (s,
/©if ); °C NMR (100 MHz, CDCl3) & 197.5, 161.4, 139.5, 136.2, 134.3,
1341 131.1, 130.7, 128.6, 1153, 114.2, 55.8, 55.0, 30.2. HRMS

Calculated for C;gH,;NO,4SNa [MJrNa]+ 370.1083, found: 370.1086.

2-Benzoyl-/V-(tert-butyl)-4-chlorobenzenesulfonamide (11): 0.841 g, 60% yield (4 mmol scale),
white solid, mp 103-104 °C. "H NMR (400 MHz, CDCls) & 8.06 (d, J = 8.5 Hz, 1H), 7.80 (d, J =
\\// 7.3 Hz, 2H), 7.65-7.57 (m, 2H), 7.50-7.46 (m, 2H), 7.34-7.33 (m, 1H), 5.11
/@iﬁ””t Bu (s, 1H), 1.31 (s, 9H); °C NMR (100 MHz, CDCl;) 5 196.4, 141.2, 139.3,
137.7, 135.8, 134.4, 130.7, 130.4, 130.2, 129.0, 128.7, 55.4, 30.2. HRMS

Calculated for C7H;sCINO;SNa [M+Na]+ 374.0588, found: 374.0592.

N-(tert-Butyl)-4-methyl-2-pentanoylbenzenesulfonamide (1m): 0.469 g, 38% yield (4 mmol

scale), white solid, mp 57-58 °C. 'H NMR (400 MHz, CDCl3) 6 7.92 (d, J = 8.1 Hz, 1H), 7.33 (d,

\\,/ J=28.1 Hz, 1H), 7.26 (s, 1H), 5.27 (s, 1H), 2.92 (t, J= 7.3 Hz, 2H), 2.45 (s,

NH¢-Bu 3H) 1.75-1.68 (m, 2H), 1.46-1.36 (m, 2H), 1.25 (s, 9H), 0.95 (t, J = 7.3 Hz,

/©if ); °C NMR (100 MHz, CDCls) & 207.5, 142.5, 139.7, 138.5, 130.7,

n-Bu 129 O 127.9, 55.0, 42.7, 30.2, 25.7, 22.2, 21.4, 13.9. HRMS Calculated for
C16H2sNO3SNa [M+Na]" 334.1449, found: 334.1449.

2-Benzoyl-NV-(tert-butyl)-3-fluoro-6-methylbenzenesulfonamide (In): 0.456 g, 33% yield (4

mmol scale) white solid, mp 179-180 °C. "H NMR (400 MHz, CDCl3) & 7.80 (d, J = 7.3 Hz, 2H),

M 7.58-7.54 (m, 1H), 7.46-7.42 (m, 2H), 7.39-7.36 (m, 1H), 7.26-7.20 (m, 1H),

NHt Bu 4.75 (s, 1H), 2.72 (s, 3H), 1.27 (s, 9H); °C NMR (100 MHz, CDCls) & 192.9,

157.7 (d, J = 248.0 Hz), 140.9 (d, J = 2.3 Hz), 137.5, 1349 (d, J = 7.5 Hz),

133.7, 133.6 (d, J = 3.8 Hz), 129.3, 128.7, 128.2 (d, J = 20.5 Hz), 119.5 (d, J =

21.7 Hz), 55.9, 30.2, 20.7; ’F NMR (376 MHz, CDCl;) & -115.29. HRMS Calculated for
C1sH24FN,03S [M+NH,]" 367.1486, found: 367.1490.

Keto sulfonamide 7 was prepared from saccharin and phenylmagnesium bromide according to

the following procedures. The compound 7 is known. '
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To a degassed THF (20 mL) solution of saccharin (0.915 g, 5.0 mmol) at 25 °C was added fresh
prapared phenylmagnesium bromide (15.0 mmol, 1.0 M in THF) dropwise. The resulting mixture
was further stirred at the same temperature for 4 hours before being quenched with a saturated
aqueous ammonium chloride solution. The aqueous layer was extracted further with dichlorome-
thane (30 mLx3); then the combined organic layer was washed with brine and dried over sodium
sulfate. Evaporation of the solvent in ice-water bath gave the crude product. The solid obtained
was washed two times with cold n-hexane and hot n-hexane (60-70 °C), then, crystallization of the
insoluble part from toluene gave 0.146 g keto sulfonamide 7 in 11% yield.

Keto sulfonamides 3 were prepared from the corresponding aldehydes and N-tert-butyl-2-me-
thyl benzenesulfonamide according to the following procedures.
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To a cooled (0 °C) solution of N-tert-butyl-2-methylbenzenesulfonamide (4.0 mmol) in THF
(15 mL) was added n-butyl lithium (3.5 mL, 8.8 mmol, 2.5 M in n-hexane). After stirring the
resulting mixture for 45 min, a solution of aldehyde (4.4 mmol) in THF (10 mL) was added
dropwise over a period of 20 min and stirring was continued for additional 3 hours, the mixture
was poured into a saturated aqueous ammonium chloride solution (20 mL). The aqueous layer was
extracted three times with ethyl acetate (20 mLx3), and the organic extracts were dried over
anhydrous sodium sulfate. After concentration in vacuo, the residue was finally purified by flash
chromatography to afford the corresponding alcohol. To a solution of the entire amount of
intermediate alcohol in dichloromethane (25 mL) was added PCC (1.724 g, 8.0 mmol). The
resulting dark-brown solution was stirred for overnight at ambient temperature. After addition of
diethyl ether (10 mL) and additional stirring (30 min), the mixture was filtered through a pad of
silica gel. Concentration in vacuo afforded the analytically pure keto sulfonamide compounds 3.

The yields given are overall yields for two steps.

N-tert-Butyl-2-(2-0xo0-2-phenylethyl)-benzenesulfonamide (3a): 0.873 g, 53% yield (5 mmol

scale), white solid, mp 88- 89 °C. '"H NMR (400 MHz, CDCl3) & 8.12-8.05 (m, 3H), 7.62-7.58 (m,

o9 1H), 7.53-7.48 (m, 3H), 7.41 (td, J = 7.8, 1.2 Hz, 1H), 7.30-7.27 (m, 1H), 4.83

S‘Ngf-B“ (s, 2H), 4.55 (br, 1H), 1.17 (s, 9H); *C NMR (100 MHz, CDCLy) § 197.5, 141.4,

@//( 136.6, 133.8, 133.7, 133.5, 132.5, 129.7, 128.9, 128.6, 127.5, 55.5, 43.1, 30.0.
Ph HRMS Calculated for CisH»NO;S [M+H]" 332.1315, found: 332.1318.

N-tert-Butyl-2-(2-oxo0-2-o0-tolylethyl)-benzenesulfonamide (3b): 0.728 g, 53% yield (4 mmol
scale), white solid, mp 81-82 °C. '"H NMR (400 MHz, CDCl3) & 8.09 (dd, J = 7.9, 1.3 Hz, 1H),
0.9 7.90 (d, J = 7.7 Hz, 1H), 7.53-7.49 (m, 1H), 7.43-7.39 (m, 2H), 7.33-7.25 (m,
SSNHtBu  3H), 4.76 (br, 2H), 2.52 (s, 3H), 1.22 (s, 9H); '*C NMR (100 MHz, CDCl;) &
o]
201.0, 141.6, 139.1, 137.0, 133.8, 133.5, 132.5, 132.4, 132.0, 129.6, 129.3,
Ar= Ar 127.6, 126.1, 55.5, 46.1, 30.2, 21.7. HRMS Calculated for CoH,4sNO3S [M+H]"
r= 2-MeCeH4
346.1471, found: 346.1472.

N-tert-Butyl-2-(2-oxo0-2-m-tolylethyl)-benzenesulfonamide (3c): 0.504 g, 37% yield (4 mmol
scale), white solid, mp 97-98 °C. '"H NMR (400 MHz, CDCls) & 8.10 (dd, J = 7.9, 1.2 Hz, 1H),
7.87-7.85 (m, 2H), 7.51 (td, J = 7.5, 1.3 Hz, 1H), 7.42-7.35 (m, 3H), 7.28-7.26 (m, 1H), 4.81 (s,

sS4



0.9 2H), 4.57 (br, 1H), 2.42 (s, 3H), 1.17 (s, 9H); '°C NMR (100 MHz, CDCL;) &
S‘Ngf-Bu 197.7, 141.5, 138.8, 136.6, 134.5, 133.9, 133.5, 132.5, 129.6, 129.1, 128.8,
127.5, 125.9, 55.5, 43.2, 30.0, 21.5. HRMS Calculated for C;oH,;NO;S [M+H]"

Ar .
Ar=3MeCa, 346.1471, found: 346.1475.

N-tert-Butyl-2-(2-oxo0-2-p-tolylethyl)-benzenesulfonamide (3d): 0.613 g, 44% yield (4 mmol

scale), white solid, mp 84-85 °C. "H NMR (400 MHz, CDCl3) & 8.10 (dd, J = 8.0, 1.3 Hz, 1H),

N 7.96 (d, J=8.2 Hz, 2H), 7.50 (td, J = 7.5, 1.4 Hz, 1H), 7.39 (td, J = 7.8, 1.3 Hz,

S‘Ngt'B” 1H), 7.29-7.26 (m, 3H), 4.79 (s, 2H), 4.59 (br, 1H), 2.42 (s, 3H), 1.16 (s, 9H);

5C NMR (100 MHz, CDCLy) & 197.1, 144.6, 141.4, 134.1, 134.0, 133.5, 132.5,

Ar=4 MeCAlr_l 129.6, 129.6, 128.8, 127.4, 55.4, 429, 30.0, 21.8. HRMS Calculated for

=t 6714

C1oH24NO;S [M+H]" 346.1471, found: 346.1470.

N-tert-Butyl-2-(2-(4-fluorophenyl)-2-oxo-ethyl)-benzenesulfonamide (3e): 0.728 g, 52% yield
(4 mmol scale), white solid, mp 115-116 °C. '"H NMR (400 MHz, CDCl) & 8.04-8.00 (m, 3H),
0.0 7.45 (td, J=17.5, 1.2 Hz, 1H), 7.35 (td, J = 7.8, 1.1 Hz, 1H), 7.21-7.19 (m, 1H),
\\S”‘NHt-Bu 7.11-7.07 (m, 2H), 4.71 (s, 2H), 4.43 (br, 1H), 1.10 (s, 9H); "’F NMR (376 MHz,
0O CDCl3) 8 -104.31; °C NMR (100 MHz, CDCl3) & 195.9, 166.1 (d, J = 255.6
Ar Hz), 141.3, 133.5, 133.4, 133.0 (d, J = 3.1 Hz), 132.6, 131.3 (d, J = 9.4 Hz),
Ar=4FCes 1297, 127.7, 116.1 (d, J = 21.9 Hz), 55.5, 43.2, 30.0. HRMS Calculated for

C1sH20FNO;S [M+H]" 350.1221, found: 350.1226.

N-tert-Butyl-2-(2-oxo-propyl)-benzenesulfonamide (3f): 0.461 g, 57% yield (3 mmol scale),
white solid, mp 87-88 °C. "H NMR (400 MHz, CDCls) & 8.05 (dd, J = 7.9, 1.2 Hz, 1H), 7.51 (td, J
o.Q =7.5, 1.3 Hz, 1H), 7.40 (td, J = 7.8, 1.2 Hz, 1H), 7.27-7.24 (m, 1H), 4.95 (br,
S‘Ngf'B“ 1H), 4.22 (s, 2H), 2.26 (s, 3H), 1.23 (s, 9H); “C NMR (100 MHz, CDCL) &
@//{ 206.1, 141.5, 133.4, 133.2, 132.5, 129.5, 127.6, 55.4, 48.4, 30.2, 30.1. HRMS

Me Calculated for C13H,oNO;S [M+H]+ 270.1158, found: 270.1158.

N-tert-Butyl-2-(2-oxo-pentyl)-benzenesulfonamide (3g): 0.319 g, 36% yield (3 mmol scale),
white solid, mp 86-87 °C. '"H NMR (400 MHz, CDCls) & 8.05 (dd, J = 7.9, 1.1 Hz, 1H), 7.50 (td, J
0.0 =17.5,1.2 Hz, 1H), 7.39 (td, J = 7.8, 1.1 Hz, 1H), 7.24 (d, J =7.5 Hz, 1H), 4.94

SS-NHEBU  (br, 1H), 4.20 (s, 2H), 2.54 (t, J = 7.3 Hz, 2H), 1.66-1.61 (m, 2H), 1.24 (s, 9H),
@(/z_/ 0.93 (t, J = 7.4 Hz, 3H); °C NMR (100 MHz, CDCl3) 5 208.4, 141.5, 133.3,
133.3,132.4, 129.5, 127.5, 55.4, 47.7, 44.7, 30.2, 17.2, 13.8. HRMS Calculated

for C1sHo4NO5S [M+H]™ 298.1471, found: 298.1472.

N-tert-Butyl-2-(2-cyclohexyl-2-oxo-ethyl)-benzenesulfonamide (3h): 0.516 g, 51% yield (3
mmol scale), white solid, mp 79-80 °C. 'H NMR (400 MHz, CDCl3) 6 8.05 (dd, J=17.9, 1.1 Hz,
0.0 1H), 7.48 (td, J = 7.5, 1.3 Hz, 1H), 7.38 (td, J = 7.8, 1.2 Hz, 1H), 7.19 (d, J =
S=NHtBu 7.5 Hz, 1H), 4.81 (s, 1H), 4.29 (s, 2H), 2.58-2.51 (m, 1H), 1.96-1.93 (m, 2H),
@(/«O 1.82-1.79 (m, 2H), 1.70-1.64 (m, 1H), 1.42-1.23 (m, 14H); °C NMR (100 MHz,
Cy CDCl;) 6 211.6, 141.6, 133.6, 133.3, 132.4, 129.6, 127.5, 55.4, 50.8, 46.0, 30.2,
28.7,25.9,25.7. HRMS Calculated for CsH,sNOsS [M+H]" 338.1784, found: 338.1783.

0.9 N-(tert-Butyl)-4-methyl-2-(2-oxo-2-phenylethyl)-benzenesulfonamide
S=NHtBu - (3i): 0.976 g, 71% yield (4 mmol scale), white solid, mp 119-120 °C. 'H
NMR (400 MHz, CDCl;) & 8.07 (d, J = 7.8 Hz, 2H), 7.97 (d, J = 8.1 Hz,

Ph  1H), 7.62-7.58 (m, 1H), 7.51-7.48 (m, 2H), 7.20 (d, J = 8.1 Hz, 1H), 7.08 (s,

Me
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1H), 4.78 (s, 2H), 4.46 (s, 1H), 2.38 (s, 3H), 1.16 (s, 9H); BC NMR (100 MHz, CDCl3) 6 197.5,
143.1, 138.4, 136.5, 134.0, 133.5, 133.5, 129.7, 128.8, 128.5, 128.1, 55.3, 43.0, 29.9, 21.3. HRMS
Calculated for C;oH,3NO3;SNa [M+Na]" 368.1291, found: 368.1294.

N-(tert-Butyl)-4-methoxy-2-(2-oxo-2-phenylethyl)-benzenesulfonamide (3j): 0.345 g, 60%
yield (1.6 mmol scale), white solid, mp 134-135 °C. 'H NMR (400 MHz, CDCls) 6 8.07-8.02 (m,
o9 3H), 7.62-7.58 (m, 1H), 7.51-7.49 (m, 2H), 6.87 (dd, J = 8.9, 2.4 Hz, 1H),
S=NHtBu  6.78-6.77 (m, 1H), 4.78 (s, 2H), 4.40 (s, 1H), 3.83 (s, 3H), 1.16 (s, 9H);
Meo/@/{() BC NMR (100 MHz, CDCl;) 6 197.2, 162.4, 136.5, 135.8, 133.6, 133.1,
Ph 131.9, 128.8, 128.5, 1189, 111.9, 55.5, 55.2, 43.2, 29.9. HRMS

Calculated for CoHo,NO4S [M+H]" 362.1421, found: 362.1424.

N-(tert-Butyl)-4-fluoro-2-(2-oxo-2-phenylethyl)-benzenesulfonamide (3k): 0.404 g, 46% yield
(2.5 mmol scale), colorless oil. 'H NMR (400 MHz, CDCl;) ¢ 8.11 (dd, J = 8.9, 5.7 Hz, 1H),
o.? 8.07-8.05 (m, 2H), 7.65-7.61 (m, 1H), 7.53-7.51 (m, 2H), 7.12-7.07 (m, 1H),
S‘Ng"'B“ 7.01 (dd, J = 9.1, 2.6 Hz, 1H), 4.81 (s, 2H), 4.39 (br, 1H), 1.16 (s, 9H); "*C
Fm NMR (100 MHz, CDCls) 8 196.6, 164.5 (d, J = 254.7 Hz), 137.3 (d, J =3.4
Ph Hz), 137.0 (d, J = 8.9 Hz), 136.2, 133.8, 132.3 (d, J = 9.3 Hz), 129.0, 128.5,
120.5 (d, J = 22.6 Hz), 114.4 (d, J = 21.6 Hz), 55.5, 43.0, 29.8; '’F NMR (376 MHz, CDCl;) &
-106.54. HRMS Calculated for C;sH,4FN,05S [M+NH,4]" 367.1486, found: 367.1490.

N-(tert-Butyl)-4-methyl-2-(2-oxohexyl)-benzenesulfonamide (31): 0.765 g, 59% yield (4 mmol
scale), white solid, mp 99-100 °C. '"H NMR (400 MHz, CDCly) & 7.92 (d, J = 8.1 Hz, 1H), 7.18 (d,
0.0 J=28.1Hz, 1H), 7.03 (s, 1H), 4.84 (s, 1H), 4.16 (br, 2H), 2.56 (t, J = 7.4 Hz,
JS=NHtBu  2H), 2.39 (s, 3H), 1.62-1.55 (m, 2H), 1.36-1.29 (m, 2H), 1.23 (s, 9H), 0.90

o (t, J = 7.3 Hz, 3H); °C NMR (100 MHz, CDCls) & 208.6, 143.0, 138.5,

n-Bu  133.9, 133.1, 129.6, 128.1, 55.2, 47.5, 42.5, 30.1, 25.7, 22.3, 21.3, 13.9.

HRMS Calculated for C;7H,sNO5S [M-I-H]+ 326.1784, found: 326.1787.

Me

N-(tert-Butyl)-4-methoxy-2-(2-oxohexyl)-benzenesulfonamide (3m): 0.435 g, 67% yield (1.9

mmol scale), white solid, mp 72-73 °C. "H NMR (400 MHz, CDCl3) 6 7.98 (d, J = 8.9 Hz, 1H),

0.0 6.85 (dd, J=8.8,2.4 Hz, 1H), 6.72 (d, J = 2.4 Hz, 1H), 4.77 (s, 1H), 4.16

~S~NHt-Bu (s, 2H), 3.85 (s, 3H), 2.56 (t, J = 7.4 Hz, 2H), 1.62-1.55 (m, 2H),

o 1.35-1.28 (m, 2H), 1.23 (s, 9H), 0.90 (t, J = 7.3 Hz, 3H); *C NMR (100

n-Bu  MHz, CDCl;) 6 208.2, 162.3, 135.4, 133.2, 131.8, 118.7, 111.9, 55.5, 55.1,

47.7, 42.5, 30.1, 25.7, 22.3, 13.9. HRMS Calculated for C;7H,sNO,S [M+H]" 342.1734, found:
342.1734.

MeO

Keto sulfonamides 5 were prepared from the corresponding substituted oxiranes and N-tert-

butyl-2-methylbenzenesulfonamide according to the following procedures.

\ 7/ \//

0 0 . S S
\\S/\NHt ] 1) n-BuLi, THF, 0 °C “NHt-Bu PCC “NHt-Bu
-bu
OH 0
R1©/\ 2) A ,THF,0°C R DeM. it R

R? R2 5 R2

To a cooled (0 °C) solution of N-tert-butyl-2-methylbenzenesulfonamide (4.0 mmol) in THF
(15 mL) was added n-butyl lithium (3.5 mL, 8.8 mmol, 2.5 M in n-hexane). After stirring the

resulting mixture for 30 min, a solution of substituted oxiranes (4.4 mmol) in THF (10 mL) was
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added dropwise over a period of 20 min and stirring was continued for additional 3 hours, the
mixture was poured into a saturated aqueous ammonium chloride solution (20 mL). The aqueous
layer was extracted three times with ethyl acetate (20 mLx3), and the organic extracts were dried
over anhydrous sodium sulfate. After concentration in vacuo, the residue was finally purified by
flash chromatography to afford the corresponding alcohol. To a solution of the entire amount of
intermediate alcohol in dichloromethane (25 mL) was added PCC (1.724 g, 8.0 mmol). The
resulting dark- brown solution was stirred for overnight at ambient temperature. After addition of
diethyl ether (10 mL) and additional stirring (30 min), the mixture was filtered through a pad of
silica gel. Concentration in vacuo afforded the analytically pure keto sulfonamide compounds 5.
The yields given are overall yields for two steps.

N-tert-Butyl-2-(3-oxo-butyl)-benzenesulfonamide (5a): 1.040 g, 61% yield (6 mmol scale),
white solid, mp 106-107 °C. "H NMR (400 MHz, CDCl;)  8.03-8.00 (m, 1H), 7.45 (t, J = 7.5 Hz,
M 1H), 7.32-7.27 (m, 2H), 4.90 (br, 1H), 3.24 (t, J = 7.6 Hz, 2H), 2.87 (t, J=17.6
NHtBu Hz, 2H), 2.15 (s, 3H), 1.22 (s, 9H); °C NMR (100 MHz, CDCl;) 5 208.2, 141.2,
©/\/\f 140.2, 132.6, 131.5, 129.6, 126.6, 55.1, 45.0, 30.3, 30.1, 27.1. HRMS Calculated
Me  for C4H, NOsS [M+H]" 284.1315, found: 284.1320.

N-tert-Butyl-2-(3-oxo-heptyl)-benzenesulfonamide (5b): 0.287 g, 35% yield (2.5 mmol scale),
colorless oil. '"H NMR (400 MHz, CDCl;) 6 8.01 (d, J = 7.8 Hz, 1H), 7.44 (t, J = 7.2 Hz, 1H),
\\,, 7.30-7.28 (m, 2H), 4.86 (br, 1H), 3.24 (t, J = 7.4 Hz, 2H), 2.84 (t, J = 7.5 Hz,
NHt-Bu  2H), 2.40 (t, J = 7.4 Hz, 2H), 1.55-1.52 (m, 2H), 1.29-1.25 (m, 2H), 1.22 (s, 9H),
% 0.87 (t, J = 7.3 Hz, 3H); C NMR (100 MHz, CDCl;) 5 210.6, 141.2, 140.4,
132.6, 131.5, 129.6, 126.5, 55.0, 44.0, 42.7, 30.3, 27.1, 26.0, 22.4, 13.9. HRMS

Calculated for C;7H,sNO5S [M+H]" 326.1784, found: 326.1786.

N-tert-Butyl-2-(3-0xo-nonyl)-benzenesulfonamide (5c¢): 0.829 g, 59% vyield (4 mmol scale),
colorless oil. "H NMR (400 MHz, CDCls) & 8.03 (d, J = 7.7 Hz, 1H), 7.47-7.43 (m, 1H), 7.32-7.28
\\,, (m, 2H), 5.25-5.19 (br, 1H), 3.28 (t, J = 7.5 Hz, 2H), 2.86 (t, J = 7.4 Hz, 2H),
NHt:Bu 2,41 (t, J = 7.3 Hz, 2H), 1.60-1.53 (m, 2H), 1.26-1.24 (m, 16H), 0.87-0.85 (m,
% ); *C NMR (100 MHz, CDCls) & 210.6, 141.2, 140.3, 132.4, 131.4, 129.3,
126 3, 54.8, 439, 429, 31.6, 30.1, 28.8, 269, 23.7, 22.4, 14.0. HRMS

Calculated for C;9H3,NOsS [ M+H] 354.2097, found: 354.2101.

N-tert-Butyl-4-methyl-2-(3-oxo-heptyl)-benzenesulfonamide (5d): 0.875 g, 65% yield (4 mmol
scale), colorless oil. "H NMR (400 MHz, CDCl3) 6 7.90 (d, J = 8.5 Hz, 1H), 7.10-7.09 (m, 2H),
\\,, 4.97 (br, 1H), 3.21 (t, J= 7.6 Hz, 2H), 2.85 (t, J = 7.5 Hz, 2H), 2.41 (t,J =
NH:-Bu 7.4 Hz, 2H), 2.36 (s, 3H), 1.57-1.53 (m, 2H), 1.32-1.27 (m, 2H), 1.23 (s,
/©/\/\//Vr 9H), 0.89 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz, CDCls) 5 210.6, 143.0,
140.1, 138.3, 132.1, 129.6, 127.0, 54.8, 44.0, 42.6, 30.1, 27.0, 25.9, 22.3,

21.3, 13.9. HRMS Calculated for C;gH30NOsS [MJrH]+ 340.1941, found: 340.1940.
N-tert-Butyl-4-methoxy-2-(3-oxo-heptyl)-benzenesulfonamide (5e): 1.071 g, 75% vyield (4
mmol scale) colorless oil. '"H NMR (400 MHz, CDCls) & 7.96 (d, J = 8.5 Hz, 1H), 6.80-6.76 (m,
\\ 0 2H), 4.76 (br, 1H), 3.84 (s, 3H), 3.21 (t, J = 7.6 Hz, 2H), 2.85 (t, J = 7.6
NH:Bu  Hz, 2H), 2.41 (t, J = 7.5 Hz, 2H), 1.57-1.53 (m, 2H), 1.31-1.26 (m, 2H),
/% 1.22 (s, 9H), 0.89 (t, J = 7.3 Hz, 3H); >C NMR (100 MHz, CDCl3) § 210.5,

162.6, 142.6, 133.0, 132.0, 117.0, 111.0, 55.6, 54.8, 44.0, 42.7, 30.2, 27.3,
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26.0,22.4, 13.9. HRMS Calculated for C;sH3gNO4S [MJrH]+ 356.1890, found: 356.1898.
N-tert-Butyl-2-(3-oxo-3-phenylpropyl)-benzenesulfonamide (5f): 1.284 g, 62% yield (6 mmol
scale) colorless oil. '"H NMR (400 MHz, CDCl;) ¢ 8.06 (d, J = 7.9 Hz, 1H), 7.96 (d, J = 7.5 Hz,
\\,, 2H), 7.56-7.53 (m, 1H), 7.48-7.30 (m, SH), 4.92 (br, 1H), 3.43 (s, 4H), 1.24 (s,
wu 9H); *C NMR (100 MHz, CDCl;) & 199.4, 141.2, 140.3, 136.7, 133.2, 132.6,
131.6, 129.5, 128.6, 128.2, 126.5, 55.0, 40.2, 30.2, 27.5. HRMS Calculated for

C1oH24NO;S [M+H]" 346.1471, found: 346.1479.

N-tert-Butyl-2-(3-(4-fluorophenyl)-3-oxo-propyl)-4-methoxybenzenesulfonamide (5g): 0.317
g, 49% yield (1.8 mmol scale), colorless oil. "H NMR (400 MHz, CDCls) & 8.11-7.97 (m, 3H),
\\,/ 7.48-7.45 (m, 1H), 7.38-7.28 (m, 2H), 7.09 (t, J = 8.5 Hz, 2H), 5.01 (br, 1H),
NHt-Bu 341 (dd, J = 12.0, 5.4 Hz, 4H), 1.24 (s, 9H); °C NMR (100 MHz, CDCl;) &
@/\f 197.9, 165.8 (d, J = 254.7 Hz), 141.2, 140.2, 133.1 (d, J = 3.0 Hz), 132.6,
=4FCeHs At 131.7,130.8 (d, J = 9.3 Hz), 129.5, 126.6, 115.7 (d, J = 21.9 Hz), 55.0, 40.2,

30.2, 27.6; "°’F NMR (376 MHz, CDCl;) & -105.11. HRMS Calculated for C,oH,3FNO;S [M+H]"
364.1377, found: 364.1375.

N-tert-Butyl-2-(3-(4-chlorophenyl)-3-oxopropyl)-benzenesulfonamide (5h): 0.489 g, 54% yield
(2.4 mmol scale), colorless oil. '"H NMR (400 MHz, CDCl3) & 8.05 (d, J = 7.9 Hz, 1H), 7.89 (d, J
\\,, = 8.5 Hz, 2H), 7.48-7.30 (m, 5H), 4.98 (br, 1H), 3.45-3.36 (m, 4H), 1.24 (s, 9H);
@;/"ﬁ;u C NMR (100 MHz, CDCl;) & 198.2, 141.2, 140.1, 139.6, 135.0, 132.6, 131.7,
129.6, 129.5, 128.9, 126.6, 55.0, 40.2, 30.2, 27.6. HRMS Calculated for

-4 CICGH4 C1oH»3CINO;S [M+H]" 380.1082, found: 380.1084.

N—tert—Butyl-4-methyl-2-(3-ox0-3-phenylpropyl)-benzenesulfonamide (5i): 0.714 g, 66% yield

(3 mmol scale), colorless oil. "H NMR (400 MHz, CDCls) § 7.97-7.91 (m, 3H), 7.55-7.51 (m, 1H),

7.45-7.41 (m, 2H), 7.17-7.15 (m, 1H), 7.11 (d, J = 8.1 Hz, 1H), 4.87 (br,

S>NHt-Bu 1H), 3.44-3.35 (m, 4H), 2.36 (s, 3H), 1.23 (s, 9H); °C NMR (100 MHz,

O CDCly) & 199.6, 143.2, 140.3, 138.4, 136.8, 133.2, 132.4, 129.8, 128.7,

Ph 1282, 127.2, 549, 404, 303, 27.6, 21.4. HRMS Calculated for
C20H26NO;S [M+H]" 360.1628, found: 360.1626.

\\ //

N-tert-Butyl-4-methoxy-2-(3-oxo0-3-phenylpropyl)-benzenesulfonamide (5j): 0.735 g, 65%
yield (3 mmol scale), colorless oil. 'H NMR (400 MHz, CDCl;) ¢ 8.01-7.96 (m, 3H), 7.56 (t,J =
\\,, 7.4 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 6.87 (d, J = 2.6 Hz, 1H), 6.80 (dd, J
S NHE- BU = 8.9, 2.6 Hz, 1H), 4.65 (br, 1H), 3.84 (s, 3H), 3.46-3.36 (m, 4H), 1.23 (s,
9H); *C NMR (100 MHz, CDCl3) & 199.5, 162.7, 142.7, 136.8, 133.3,
133.1, 132.2, 128.8, 128.3, 117.2, 111.1, 55.6, 54.9, 40.3, 30.3, 27.9.

HRMS Calculated for C,0H,sNO4S [M+H]" 376.1577, found: 376.1583.
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3. The Procedure for Intramolecular Asymmetric Reductive Amination

Table S1. Optimization of the reaction conditions for the synthesis of y-sultams 2a“

Qé/? Pd(OCOCF;),/L O“s”o
NHZ-Bu 3)2 y
©;f0 acid, H,, (600 psi) @E(NH
1a ph solvent, 50 °C 2a Ph
entry solvent L acid yield (%)b ee (%)°

1 TFE L4 - -- --
2 TFE L4 PhCOOH - --
3 TFE L4 TFA - -
4 TFE L4 TsOH-H,0O 90 88
5 TFE L4 L-CSA 94 88
6 TFE L4 D-CSA 96 89
7 DCM L4 D-CSA 51 86
8 Toluene L4 D-CSA 82 80
9 TFE L5 D-CSA 94 88
10 TFE L6 D-CSA 92 93
11 TFE L1 D-CSA 96 97

& Conditions: 1a (0.2 mmol), PdA(OCOCF;), (3.0 mol %), ligand (3.3 mol %), acid
(100 mol %), H, (600 psi), solvent (3.0 mL), 50 °C, 24 h. b Tsolated yield. ©
Determined by HPLC.

(0 >
OO MeO PPh, PPh, % PPh;
OO MeO PPh, PPh, F><° PPh;
s L
(S,S)-f B|naphane

(R)- MeO Blphep (R) SynPhos (R)-DifluorPhos
L6

-

n

The optimal reaction conditions were established: Pd(OCOCF;),/(S,S)-f-Binaphane as the
catalyst, D-CSA as the additive, TFE as the solvent and reaction temperature 50 °C.

Intramolecular asymmetric reductive amination of keto sulfonamides 1 were performed accor-
ding to the following procedures.

O\\S//O Pd(OCOCF3), o, 0
1 "7 NHt-Bu (S,S)f-Binaphane 7 -S,
R o + Hp R'— NH
7 (600 psi)  D-CSA, TFE, 50 °C =
1 R? 2 R?

Bisphosphine ligand (S,S)-f-Binaphane (5.3 mg, 0.0066 mmol) and Pd(OCOCF3), (2.0 mg,
0.006 mmol) were placed in a dried Schlenk tube under nitrogen atmosphere, and degassed
anhydrous acetone was added. The mixture was stirred at room temperature for 1 h. The solvent
was removed under vacuum to give the catalyst. This catalyst was taken into a glove box filled
with nitrogen and dissolved in 2,2,2-trifluoroethanol (TFE, 1.0 mL). To the mixture of keto
sulfonamides 1 (0.2 mmol) and p-(-)-camphorsulfonic acid (46 mg, 0.2 mmol) in 2,2 2-trifluoro-
ethanol was added this catalyst solution, and then the mixture was transferred to an autoclave,
which was charged hydrogen gas (600 psi). The autoclave was stirred under directed condition (oil
bath temperature was showed if it was heated). After release of the hydrogen, the autoclave was
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opened and the reaction mixture was evaporated. Purification was performed on silica gel using
n-hexane/ ethyl acetate as the eluent to give the chiral products 2. The enantiomeric excesses were
determined by chiral HPLC. The absolute configurations of 2 were determined by comparison of
rotation sign with literature data.

Racemates of 2 were prepared by the reduction of the corresponding imines using sodium
borohydride in methanol.

(+)-3-Phenyl-1,2-benzisothiazoline 1,1-dioxide (2a): (Known compound),'” 47 mg, 96% yield

(0.2 mmol scale), 98% ee (S), white solid, [0]*’p = +88.33 (¢ 0.54, CHCLy) [lit.' [a]*p = +101.50

o, 0 (c 1.50, CHCI3), 97% ee (S)]. '"H NMR (400 MHz, CDCl3) & 7.82-7.79 (m, 1H),

©is<\/NH 7.56-7.50 (m, 2H), 7.40-7.33 (m, 5H), 7.15-7.12 (m, 1H), 5.71 (d, J = 4.0 Hz, 1H),

5.10 (br, 1H); °C NMR (100 MHz, CDCl3) & 139.9, 138.8, 134.9, 133.4, 129.6,

129.4, 129.2, 127.7, 125.5, 121.2, 61.5. HPLC: Chiracel OJ-H column, 254 nm, 30
°C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 21.9 min (maj) and 24.3 min.

Ph

(+)-3-(o-Tolyl)-1,2-benzisothiazoline 1,1-dioxide (2b): (Known compound),'* 51 mg, 98% yield

(0.2 mmol scale), 94% ee (S), white solid, [0]*’ = +10.80 (c 1.10, CHCl3) [lit.! [a]** p = +12.50 (c

O®  1.00, CHCL3), 99% ee (S)]. 'H NMR (400 MHz, CDCl;) & 7.83-7.81 (m, 1H),

WH  7.59-7.53 (m, 2H), 7.28-7.23 (m, 2H), 7.19-7.15 (m, 1H), 7.13-7.10 (m, 2H), 6.00

\ . (d,J=4.4Hz, H),5.00 (d, J = 4.2 Hz, 1H), 2.44 (s, 3H); "C NMR (100 MHz,

Ar=2-MeCeHs CDCl3) & 140.2, 136.8, 136.3, 135.6, 133.4, 131.3, 129.5, 129.1, 128.2, 127.1,

125.3, 121.3, 58.4, 19.5. HPLC: Chiracel OD-H column, 254 nm, 30 °C, n-hexane /i-propanol =
70/30, flow = 0.7 mL/min, retention time 13.9 min (maj) and 16.8 min.

(+)-3-(m-Tolyl)-1,2-benzisothiazoline 1,1-dioxide (2¢): (Known compound),' 47 mg, 90% yield
(0.2 mmol scale), 97% ee (S), white solid, [a]*’p = +100.27 (¢ 1.10, CHCI5) [lit." [a]*p = +93.49
%g® (¢ 1.00, CHCLy), 96% ee (S)]. 'H NMR (400 MHz, CDCls) 8 7.79-7.77 (m, 1H),

NH  7.55-7.48 (m, 2H), 7.27-7.23 (m, 1H), 7.16-7.12 (m, 4H), 5.67 (s, 1H), 5.30 (s,

Ar 1H), 2.32 (s, 3H); *C NMR (100 MHz, CDCl3) & 140.0, 139.1, 138.8, 134.7,
Ar=3-MeCeH, 1333, 129.8, 1294, 129.1, 128.1, 125.4, 124.7, 121.1, 61.3, 21.4. HPLC: Chiracel
OJ-H column, 220 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time

18.2 min (maj) and 20.5 min.

(+)-3-(p-Tolyl)-1,2-benzisothiazoline 1,1-dioxide (2d): (Known compound),'” 48 mg, 92% yield
(0.2 mmol scale), 83% ee (S), white solid, [0]*’p = +75.54 (¢ 1.10, CHCLy) [lit.! [a]*’ p = +90.89 (c

O © 100, CHCL), 98% e ()] 'H NMR (400 MHz, CDCl;) 8 7.82-7.78 (m, 1H),

N

NH 7.56-7.50 (m, 2H), 7.27-7.23 (m, 2H), 7.18 (d, J = 7.8 Hz, 2H), 7.14-7.12 (d, J =

b 7.9 Hz, 1H), 5.68 (d, J = 4.0 Hz, 1H), 5.11 (d, J = 3.3 Hz, 1H), 2.34 (s, 3H); °C
Ar=4-MeCgHys NMR (100 MHz, CDCIs) 6 140.2, 139.1, 135.8, 134.9, 133.4, 130.0, 129.5, 127.6,
125.5, 121.2, 61.3, 21.3. HPLC: Chiracel OD-H column, 254 nm, 30 °C, n-hexane/i-propanol =
70/30, flow = 0.7 mL/min, retention time 22.1 min and 26.1 min (maj).

(1+)-3-(4-Fluoro-phenyl)-1,2-benzisothiazoline 1,1-dioxide (2e): (Known compound),l’2 49 mg,
92% yield (0.2 mmol scale), 96% ee (S), white solid, [a]*’p = +94.49 (c 1.20, CHCLy) [lit." [a]® b
O/®  =792.10(c 1.00, CHCLy), 97% ee (S)]. 'H NMR (400 MHz, CDCl) & 7.85-7.80 (m,

‘WH 1H), 7.60-7.53 (m, 2H), 7.38-7.33 (m, 2H), 7.15-7.12 (m, 1H), 7.10-7.04 (m, 2H),

\  5.73(d,J=42Hz 1H), 5.15(d, J = 3.5 Hz, 1H); C NMR (100 MHz, CDCl;) &
Ar=4FCgH, 163.1 (d, J = 248.5 Hz), 139.7 (d, Jcr = 0.9 Hz), 134.9, 134.7 (d, J = 3.2 Hz),
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133.6, 129.8, 129.6 (d, Jc.r = 8.4 Hz) , 125.4, 121.3, 116.4 (d, Jc.r =21.8 Hz), 60.7 (d, Jc.r = 0.7
Hz); F NMR (376 MHz, CDCl;) & -112.2. HPLC: Chiracel OD-H column, 220 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 13.1 min (maj) and 20.4 min.

(-)-3-Methyl-1,2-benzisothiazoline 1,1-dioxide (2f): (Known compound),'” 37 mg, 95% yield
(0.2 mmol scale), 95% ee (S), white solid, [a]*’p = -18.96 (¢ 1.45, CHCl;) [lit.** [a]*’ b = -20.70 (c
o.,0 100, CHCL), 93% ee (S)].'"H NMR (400 MHz, CDCl3) & 7.74 (d, J = 7.8 Hz, 1H),

S\NH 7.63-7.59 (m, 1H), 7.52-7.48 (m, 1H), 7.38 (d, J = 7.7 Hz, 1H), 5.09 (br, 1H),
4.81-4.75 (m, 1H), 1.59 (d, J = 6.7 Hz, 3H); °C NMR (100 MHz, CDCl;) § 141.9,

135.5, 133.3, 129.2, 124.0, 121.2, 53.5, 21.5. HPLC: Chiracel OD-H column, 254

nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.8 mL/min, retention time 12.9 min (maj) and

16.7 min.

(-)-3-n-Butyl-1,2-benzisothiazoline 1,1-dioxide (2g): (Known compound),'” 43 mg, 96% yield
(0.2 mmol scale), 94% ee (S), colorless oil, [0]*’p = -46.92 (c 0.78, CHCl) [lit.! [a]*’ p = -48.70 (c

0,0 1.00, CHCL), 94% ee (S)]. 'H NMR (400 MHz, CDCls) 8 7.75 (d, J = 7.8 Hz,
S 1H), 7.62-7.59 (m, 1H), 7.52-7.50 (m, 1H), 7.38 (d, J = 7.8 Hz, 1H), 5.06 (br,

1H), 4.69 (dt, J = 8.7, 4.3 Hz, 1H), 1.99-1.93 (m, 1H), 1.76-1.72 (m, 1H),

1.47-1.32 (m, 4H), 0.91 (t, J = 6.9 Hz, 3H); °C NMR (100 MHz, CDCl;) &
140.8, 135.7, 133.2, 129.3, 124.2, 121.4, 58.0, 35.6, 27.9, 22.5, 14.0. HPLC: Chiracel OD-H
column, 220 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.7 mL/min, retention time 11.3 min
(maj) and 21.2 min.

(-)-3-i-Butyl-1,2-benzisothiazoline 1,1-dioxide (2h): (Known compound),'” 44 mg, 98% yield
(0.2 mmol scale), 96% ee (S), white solid, [0]*’p = -52.38 (¢ 0.42, CHCls) [lit." [a]*’p = -68.80 (c
0\\5/,0 0.60, CHCls), 97% ee (S)]."H NMR (400 MHz, CDCl3) 8 7.72 (d, J = 7.7 Hz, 1H),

NH  7.61-7.57 (m, 1H), 7.50-7.46 (m, 1H), 7.35 (d, J = 7.7 Hz, 1H), 5.18 (d, J = 4.8 Hz,

1H), 4.72-4.67 (m, 1H), 1.93-1.82 (m, 1H), 1.74-1.63 (m, 2H), 0.99 (dd, J = 18.4,

6.6 Hz, 6H); >°C NMR (100 MHz, CDCls) & 141.5, 135.6, 133.1, 129.2, 124.2,

121.3, 56.2, 45.2, 25.5, 23.5, 21.4. HPLC: Chiracel OD-H column, 220 nm, 30 °C, n-hexane/

i-propanol = 80/20, flow = 0.7 mL/min, retention time 12.2 min (ma;j) and 25.9 min.

(-)-3-Cyclohexyl-1,2-benzisothiazoline 1,1-dioxide (2i): (Known compound), 2 49 mg, 96%
yield (0.2 mmol scale), 90% ee (S), white solid, [a]ZOD =-46.99 (c 1.23, CHCLy), [lit.1 [a]zoD =
o. o -34.00(c0.70, CHCl;), 97% ee (S)]. 'H NMR (400 MHz, CDCls) 6 7.75 (d, J = 7.8

©:ZNH Hz, 1H), 7.62-7.57 (m, 1H), 7.52-7.48 (t, J = 7.5 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H),

5.11 (d, J = 4.8 Hz, 1H), 4.64-4.62 (m, 1H), 1.86-1.79 (m, 3H), 1.67-1.63 (m, 2H),
1.31-1.12 (m, 6H); *C NMR (100 MHz, CDCLy) & 139.1, 135.8, 133.1, 129.3,
124.5, 121.4, 63.0, 42.8, 30.8, 26.4, 26.0, 25.9, 25.8. HPLC: Chiracel OD-H column, 220 nm, 30

°C, n-hexane/i-propanol = 75/ 25, flow = 0.7 mL/min, retention time 9.6 min (maj) and 24.9 min.

(+)-5-Methyl-3-phenyl-1,2-benzisothiazoline 1,1-dioxide (2j): 49 mg, 94% yield (0.2 mmol),
97% ee (S), white solid, 171-172 °C, [a]*’p = +64.54 (¢ 1.23, CHCl;). 'H NMR (400 MHz, CDCl;)
0,0 8766 (d,J=8.0Hz IH),7.39-7.34 (m, 5H), 7.30 (d, J = 8.0 Hz, 1H), 6.89 (s,
D/\(S\NH 1H), 5.66 (d, J = 4.1 Hz, 1H), 5.23 (d, J = 3.7 Hz, 1H), 2.34 (s, 3H); °C NMR
Me (100 MHz, CDCls) & 144.4, 140.2, 139.1, 132.0, 130.5, 129.2, 129.0, 127.6,
125.5, 120.9, 61.2, 21.7. HPLC: Chiracel OD-H column, 220 nm, 30 °C,

Cy

Ph
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n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 16.5 min and 17.8 min (maj).
HRMS Calculated for C1,H;NO,S [M+H]" 260.0740, found: 260.0742.

(+)-5-Methoxy-3-phenyl-1,2-benzisothiazoline 1,1-dioxide (2k): 53 mg, 96% yield (0.2 mmol
scale), 97% ee (S), white solid, 120-121 °C, [a]*’p = +21.93 (c 1.40, CHCl;). 'H NMR (400 MHz,
0. 0 CDCl;) 6 7.69 (d, J = 8.7 Hz, 1H), 7.36-7.33 (m, SH), 7.01 (dd, J = 8.6, 1.9

\s\’NH Hz, 1H), 6.51 (d, J = 1.4 Hz, 1H), 5.64 (s, 1H), 5.17 (s, 1H), 3.75 (s, 3H); °C

MeO NMR (100 MHz, CDCl3) 6 163.8, 142.5, 138.9, 129.3, 129.0, 127.6, 126.9,
Ph - 122.6, 116.5, 109.2, 61.2, 55.8. HPLC: Chiracel OD-H column, 220 nm, 30

°C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 20.3 min and 22.5 min (maj).

HRMS Calculated for C;4H;NOsS [M+H]" 276.0689, found: 276.0691.

(+)-5-Chloro-3-phenyl-1,2-benzisothiazoline 1,1-dioxide (21): 53 mg, 95% yield (0.2 mmol
scale), 67% ee (S), white solid, 143-144 °C, [0]*’p = +16.52 (c 1.58, CHCl;). "H NMR (400 MHz,
o, 0 CDCL)67.73(d,J=8.3Hz, 1H), 7.48 (dd, J = 8.3, 1.4 Hz, 1H), 7.42-7.34 (m,

S\NH 5H), 7.09 (s, 1H), 5.67 (s, 1H), 5.28 (s, 1H); *C NMR (100 MHz, CDCl;) &

Cl 141.9, 139.8, 138.0, 133.3, 130.1, 129.4, 129.4, 127.6, 125.6, 122.5, 60.9. HPLC:
Fh Chiracel OD-H column, 220 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7

mL/min, retention time 18.4 min and 22.0 min (maj). HRMS Calculated for C3H;;Cl NO,S

[M+H]" 280.0194, found: 280.0194.

(-)-5-Methyl-3-butyl-1,2-benzisothiazoline 1,1-dioxide (2m): 46 mg, 96% yield (0.2 mmol

scale), 95% ee (S), white solid, 67-68 °C, [a]*’p = -66.52 (¢ 1.15, CHCls). 'H NMR (400 MHz,

O\\S//O CDCl;) 6 7.63 (d, J= 8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.16 (s, 1H), 5.00

NH  (d, J = 4.8 Hz, 1H), 4.66-4.62 (m, 1H), 2.45 (s, 3H), 2.00-1.92 (m, 1H),

1.74-1.72 (m, 1H), 1.44-1.35 (m, 4H), 0.93-0.90 (m, 3H); >C NMR (100 MHz,

CDCl;) 6 144.1, 141.1, 132.9, 130.2, 124.4, 121.0, 57.8, 35.6, 27.9, 22.4, 21.8,

13.9. HPLC: Chiracel OD-H column, 220 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7

mL/min, retention time 7.9 min (maj) and 9.4 min. HRMS Calculated for C;,H;sNO,S [M+H]+
240.1053, found: 240.1055.

n-Bu

(+)-4-Fluoro-7-methyl-3-phenyl-1,2-benzisothiazoline 1,1-dioxide (2n): 54 mg, 96% yield (0.2
mmol scale), 89% ee (S), white solid, 162-164 °C, [a]*’p = +113.33 (c 1.08, CHCl;). '"H NMR
Me 5 (400 MHz, CDCls) & 7.38-7.33 (m, 5H), 7.29-7.26 (m, 1H), 7.12-7.08 (m, 1H), 5.73

S (d,3=3.5 Hz, 1H), 5.14-5.11 (br, 1H), 2.63 (s, 3H); "C NMR (100 MHz, CDCL) §
156.1 (d, J=252.6 Hz), 137.9, 135.2 (d, J = 3.2 Hz), 133.3 (d, J = 6.5 Hz), 129.9 (d,
J=4.4Hz), 129.1, 129.1, 127.5 (d, J = 0.7 Hz), 126.6 (d, J = 18.7 Hz), 120.2 (d, J
=19.6 Hz), 58.1, 16.3; "’F NMR (376 MHz, CDCl3) & -119.92. HPLC: Chiracel OD-H column,
220 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 11.5 min and 16.3

min (maj). HRMS Calculated for Ci4H;3FNO,S [MJrH]+ 278.0646, found: 278.0647.

o P Pd(OCOCF3), Q.0 L pn PQ _PCy;
S~NHLBU H, (R,Sp)-Cy-JosiPhos R P2 M
o * (200 psi) . NH (S
R D-CSA, TFE, 80 °C . .
s R R 4 R® 1 (R,S,)-Cy-JosiPhos

L2

Bisphosphine ligand (R,Sp)-Cy-JosiPhos (3.9 mg, 0.0066 mmol) and Pd(OCOCF3), (2.0 mg,
0.006 mmol) were placed in a dried Schlenk tube under nitrogen atmosphere, and degassed
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anhydrous acetone was added. The mixture was stirred at room temperature for 1 h. The solvent
was removed under vacuum to give the catalyst. This catalyst was taken into a glove box filled
with nitrogen and dissolved in 2,2,2-trifluoroethanol (TFE, 1.0 mL). To the mixture of keto
sulfonamides 3 (0.2 mmol) and p-(-)-camphorsulfonic acid (46 mg, 0.2 mmol) in 2,2 2-trifluoro-
ethanol was added this catalyst solution, and then the mixture was transferred to an autoclave,
which was charged hydrogen gas (200 psi). The autoclave was stirred under directed condition (oil
bath temperature was showed if it was heated). After release of the hydrogen, the reaction mixture
was evaporated. Purification was performed on silica gel using n-hexane/ethyl acetate as the
eluent to give the chiral products 4. The enantiomeric excesses were determined by chiral HPLC.
The absolute configurations of aryl substituents of 4 were determined by comparison of rotation
sign with literature data. The absolute configurations of alkyl substituents of 4 were based on
single-crystal X-ray diffraction analysis.
Racemates of 4 were prepared by the reduction amination of the corresponding keto sulfona-
mides catalyzed by racemic catalyst.
(+)-3,4-Dihydr0-3-phenyl—ZH-llﬁ-benzo[e][1,2]thiazine 1,1-dioxide (4a): (Known compound),3
50 mg, 96% yield (0.2 mmol scale), 97% ee (R), white solid, [a]ZOD =+37.28 (¢ 1.25, CHCly), [lit.3
Q.0 [a]®p = +51.70 (¢ 0.93, CHCL;), 98% ee (R)]. '"H NMR (400 MHz, CDCl;) &
©/\SJ\I\H 7.77-1.75 (m, 1H), 7.44-7.39 (m, SH), 7.36-7.34 (m, 2H), 7.25-7.21 (m, 1H), 5.03
pn (d, J=10.5 Hz, 1H), 4.93 (td, J = 10.3, 5.7 Hz, 1H), 3.22-3.19 (m, 2H); °*C NMR
(100 MHz, CDCl3) 8 139.6, 137.8, 135.1, 132.3, 129.5, 129.1, 128.5, 127.9, 126.3, 123.7, 56.9,
35.7. HPLC: Chiracel OD-H column, 230 nm, 30 °C, n-hexane/ i-propanol = 70/30, flow = 0.7

mL/min, retention time 14.4 min and 18.1 min (maj).

(+)-3,4-Dihydr0-3-(0-tolyl)-2H-1)»6-benzo[e][1,2]thiazine 1,1-dioxide (4b): (Known compou-
nd),” 49 mg, 89% yield (0.2 mmol scale), 96% ee (R), white solid, [0]*’p = +8.86 (c 1.23, CHCls),
O“s”o [1it.> [0]*'p = +11.40 (¢ 0.77, CHCls), 98% ee (R)]. 'H NMR (400 MHz, CDCL5)
87.73 (d, J=7.8 Hz, 1H), 7.43-7.40 (m, 2H), 7.34-7.20 (m, 5H), 5.20 -5.00 (m,
2H), 3.34-3.27 (m, 1H), 3.06-3.01 (m, 1H), 2.41 (s, 3H); ">C NMR (100 MHz,
CDCl3) 8 137.5, 137.2, 136.2, 135.3, 132.3, 131.1, 129.6, 128.4, 127.9, 126.7,
125.2, 123.9, 534, 34.3, 19.2. HPLC: Chiracel OD-H column, 230 nm, 30 °C, n-hexane/

i-propanol = 70/30, flow = 0.7 mL/min, retention time 13.9 min and 18.1 min (maj).

(+)-3,4-Dihydr0-3-(m-tolyl)-2H-1kﬁ-benzo[e][1,2]thiazine 1,1-dioxide (4c): (Known com-
pound),’ 52 mg, 95% yield (0.2 mmol scale), 95% ee (R), white solid, [a]*’p = +39.15 (c 0.94,
CHCly), [lit.* [a]*'p = +46.20 (¢ 0.63, CHCl3), 97% ee (R)]. '"H NMR (400
MHz, CDCls) 8 7.75 (d, J = 7.8 Hz, 1H), 7.43 (td, J = 7.6, 1.2 Hz, 1H),
7.35-7.28 (m, 2H), 7.27-7.16 (m, 4H), 5.09-5.06 (br, 1H), 4.94-4.87 (m, 1H),
3.25-3.13 (m, 2H), 2.39 (s, 3H); >C NMR (100 MHz, CDCl;) & 139.6, 138.9,
137.8, 135.3, 132.4, 129.6, 129.3, 129.1, 127.9, 127.2, 123.8, 123.3, 56.9, 35.7,
21.7. HPLC: Chiracel OD-H column, 230 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7

mL/min, retention time 12.4 min and 15.5 min (maj).

V

(+)-3,4-Dihydr0-3-(p-tolyl)-2H-1)f—benzo [e][1,2]thiazine  1,1-dioxide
(4d): (Known compou- nd),3 52 mg, 95% yield (0.2 mmol scale), 79% ee
(R), white solid, [a]*’p = +31.44 (c 1.04, CHCLy), [lit.* [a]**p = +18.70 (c
0.47, CHCL3), 97% ee (R)]. '"H NMR (400 MHz, CDCLy)  7.73 (d, J = 7.8

N\
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Hz, 1H), 7.42 (t, J = 7.5 Hz, 1H), 7.34-7.28 (m, 3H), 7.25-7.18 (m, 3H), 5.10-5.07 (br, 1H),
4.91-4.84 (m, 1H), 3.23-3.10 (m, 2H), 2.35 (s, 3H); *C NMR (10 MHz, CDCl3) & 138.2, 137.7,
136.7, 135.2, 132.2, 129.7, 129.6, 127.8, 126.2, 123.8, 56.5, 35.6, 21.2. HPLC: Chiracel OD-H
column, 230 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 12.9 min

and 18.1 min (maj).

(+)-3,4-Dihydr0-3—(4—ﬂu0rophenyl)-ZH-lkﬁ-benzo[e][1,2]thiazine 1,1-dioxide (4e): (Known
compound),3 55 mg, 98% yield (0.2 mmol scale), 98% ee (R), white solid, [a]ZOD =+34.74 (c 1.35,
CHCLy), [lit.* [a]**p = +59.20 (¢ 0.50, CHCl;), 98% ece (R)]. "H NMR (400

S MHz, CDCl3) & 7.73-7.71 (m, 1H), 7.45-7.40 (m, 3H), 7.34-7.31 (m, 1H),

7.22 (d, J = 7.7 Hz, 1H), 7.12-7.06 (m, 2H), 5.19-5.16 (br, 1H), 4.92-4.86

£ (m, 1H), 3.24-3.14 (m, 2H); °C NMR (100 MHz, CDCl3) § 162.5 (d, J =
247.2 Hz), 137.5, 135.5 (d, J = 3.1 Hz), 134.9, 132.3, 129.4, 128.1 (d, J = 8.3 Hz), 127.8, 123.5,
115.9 (d, J = 21.6 Hz), 56.2, 35.5; "’/F NMR (376 MHz, CDCl3) & -113.56. HPLC: Chiracel OD-H
column, 230 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 12.3 min

and 17.4 min (maj).

(+)-3-Methyl-3,4-dihydro-2H-benzo[e][1,2]thiazine 1,1-dioxide (4f): (Known compound),3 35
mg, 90% yield (0.2 mmol scale), 94% ee, white solid, [0]*’p = +80.88 (¢ 0.68, CHCl), [lit.” [0]**p
Q0 =-69.40 (c 0.53, CHCl;), 98% ee]. "H NMR (400 MHz, CDCl;) 6 7.70 (d, J = 7.7
©/\S;I\£-| Hz, 1H), 7.37 (t, J = 7.4 Hz, 1H), 7.29 (t, J = 7.3 Hz, 1H), 7.12 (d, J = 7.6 Hz,
me 1H), 4.74-4.71 (br, 1H), 4.02-3.93 (m, 1H), 2.90-2.85 (m, 1H), 2.75-2.68 (m, 1H),

1.37 (d, J = 6.5 Hz, 3H); >C NMR (100 MHz, CDCl3) & 137.0, 135.3, 132.0, 129.4, 127.6, 123.8,
49.4, 36.0, 21.7. HPLC: Chiracel OD-H column, 230 nm, 30 °C, n-hexane/i-propanol = 70/30,

flow = 0.7 mL/min, retention time 9.3 min and 17.7 min (maj).

(+)-3-n-Propyl-3,4-dihydro-2H-benzo[e][1,2]thiazine 1,1-dioxide (4g): (Known compound),’
42 mg, 93% yield (0.2 mmol scale), 95% ee, white solid, [a]*’p = +57.89 (¢ 0.76, CHCl5), [lit.?
O\\S,p [a]*p = -60.40 (c 0.87, CHCl3), 96% ee]. 'H NMR (400 MHz, CDCls) &
w 7.69-7.67 (m, 1H), 7.35 (t, J = 7.3 Hz, 1H), 7.29-7.27 (m, 1H), 7.11 (d, J=7.3
ncH, Hz, 1H), 4.65 (t, J = 11.7 Hz, 1H), 3.83 (br, 1H), 2.88-2.83 (m, 1H), 2.74-2.67
(m, 1H), 1.61-1.54 (m, 4H), 0.96 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCl;) 5 137.4, 135.4,
131.9, 129.5, 127.5, 123.8, 53.2, 37.8, 34.5, 18.6, 13.7. HPLC: Chiracel OD-H column, 230 nm,
30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 8.3 min & 17.8 min
(mayj).
(+)-3-Cyclohexyl-3,4-dihydro-2H-benzo|e][1,2| thiazine 1,1-dioxide (4h): (Known compou-
nd),* 49 mg, 92% yield (0.2 mmol scale), 96% ee, white solid, [a]*’p = +61.00 (¢ 0.90, CHCL;). 'H
0,0 NMR (400 MHz, CDCl3) & 7.65 (d, J = 7.7 Hz, 1H), 7.34 (t, J = 7.4 Hz, 1H), 7.25
©/\SJ\H (t,J=7.7 Hz, 1H), 7.10 (d, J = 7.7 Hz, 1H), 4.73-4.70 (m, 1H), 3.64-3.55 (br, 1H),
cy 2.90-2.73 (m, 2H), 2.03-1.98 (m, 1H), 1.81-1.68 (m, 4H), 1.55-1.48 (m, 1H),
1.37-1.02 (m, 5H); *C NMR (100 MHz, CDCl;) & 137.7, 135.8, 132.0, 129.8, 127.6, 123.9, 58.3,
42.5,31.9,29.2,28.9, 26.4, 26.1, 26.0. HPLC: Chiracel OD-H column, 230 nm, 30 °C, n-hexane/

i-propanol = 70/30, flow = 0.7 mL/min, retention time 7.9 min and 14.7 min (maj).

(+)-6-Methyl-3-phenyl-3,4-dihydro-2H-benzo|e][1,2]thiazine 1,1-dioxide (4i): 50 mg, 91%
yield (0.2 mmol scale), 88% ee (R), white solid, mp 210-211 °C, [0]*’p = +42.24 (¢ 1.25, CHCL,).
'H NMR (400 MHz, CDCls) & 7.73 (d, J = 8.0 Hz, 1H), 7.47-7.36 (m, 5H), 7.21 (d, J = 8.0 Hz,
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0.0 1H), 7.10 (s, 1H), 5.01-4.83 (m, 1H), 4.86-4.83 (br, 1H), 3.29-3.17 (m, 2H),

N/

/@le 2.41 (s, 3H); °C NMR (100 MHz, CDCL3) § 142.9, 139.6, 135.0, 134.9,
Ve on 129.8,129.0, 128.6, 128.4, 1262, 123.7, 56.8, 35.7, 21.5. HPLC: Chiracel

OD-H column, 220 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7
mL/min, retention time 13.0 min and 15.5 min (maj). HRMS Calculated for C;sH;(NO,S [M+H]"
274.0896, found: 274.0896.

(+)-6-Methoxy-3-phenyl-3,4-dihydro-2H-benzo|e][1,2]thiazine 1,1-dioxide (4j): 54 mg, 93%
yield (0.2 mmol scale), 89% ee (R), white solid, mp 186-187 °C, [a]ZOD =+42.81 (c 1.35, CHCI3).
0, 0 'H NMR (400 MHz, CDCl3) § 7.70 (d, J = 8.7 Hz, 1H), 7.43- 7.32 (m, 5H),

N
/@iiNLH 6.83 (dd, J = 8.7, 2.4 Hz, 1H), 6.68 (d, J = 2.2 Hz, 1H), 5.05-5.02 (br, 1H),
MeO ph 4.93 (td, J = 10.9, 4.7 Hz, 1H), 3.82 (s, 3H), 3.23-3.10 (m, 2H); °C NMR
(100 MHz, CDCl3) 6 162.1, 139.5, 137.2, 129.9, 129.0, 128.3, 126.2, 125.7, 114.0, 113.6, 56.7,
55.5, 36.1. HPLC: Chiracel OD-H column, 220 nm, 30 °C, n-hexane/i-propanol = 70/30, flow =

0.7 mL/min, retention time 17.5 min and 21.9 min (maj). HRMS Calculated for C;sH;¢NO;S
[M+H]" 290.0845, found: 290.0845.

(+)-6-Fluoro-3-phenyl-3,4-dihydro-2H-benzo|e][1,2]thiazine 1,1-dioxide (4k): 52 mg, 98%
yield (0.2 mmol scale), 96% ee (R), white solid, mp 172-174°C, [a]*’p = +55.18 (¢ 1.08, CHCl;).
0 0 'H NMR (400 MHz, CDCls) § 7.77 (dd, J = 8.6, 5.4 Hz, 1H), 7.42- 7.34 (m,

\ 7/

m SH), 7.07-7.02 (m, 1H), 6.97 (d, J = 8.9 Hz, 1H), 5.08-5.06 (br, 1H), 4.95 (td,
F ph J = 10.8, 4.7 Hz, 1H), 3.30-3.16 (m, 2H); "C NMR (100 MHz, CDCl3) &
164.3 (d, J=254.4 Hz), 139.1, 138.3 (d, J = 8.7 Hz), 133.9 (d, J = 3.3 Hz), 129.1, 128.6, 126.4 (d,
J=9.4Hz),126.2,116.2 (d, J =22.4 Hz), 115.4 (d, J = 22.6 Hz), 56.6, 35.8; '°F NMR (376 MHz,
CDCl3) 6 -105.43. HPLC: Chiracel OD-H column, 220 nm, 30 °C, n-hexane/i-propanol = 70/30,
flow = 0.7 mL/min, retention time 13.7 min and 15.6 min (maj). HRMS Calculated for HRMS
Calculated for C14H3FNO,S [M+H]+ 278.0646, found: 278.0646.

(+)-3-Butyl-6-methyl-3,4-dihydro-2 H-benzo[e][1,2]| thiazine 1,1-dioxide (41): 49 mg, 96% yield
(0.2 mmol scale), 96% ee (S), colorless oil, [0]*’p = +57.26 (¢ 1.50, CHCl5). '"H NMR (400 MHz,
QLR CDCl3) 8 7.61 (d, J = 8.0 Hz, 1H), 7.11 (d, J = 8.0 Hz, 1H), 6.96 (s, 1H),
/O/\S;\tl 4.54 (d, J=11.6 Hz, 1H), 3.85- 3.74 (m, 1H), 2.86-2.81 (m, 1H), 2.74-2.67
Me n-Bu (m, 1H), 2.34 (s, 3H), 1.66-1.59 (m, 2H), 1.57-1.29 (m, 4H), 0.92 (t, J = 7.1
Hz, 3H); °C NMR (100 MHz, CDCls) & 142.4, 135.4, 134.7, 129.9, 128.3, 123.9, 53.6, 35.5, 34.7,
27.5, 22.3, 21.5, 14.0. HPLC: Chiracel OD-H column, 220 nm, 30 °C, n-hexane/i-propanol =
70/30, flow = 0.7 mL/min, retention time 6.8 min and 9.9 min (maj). HRMS Calculated for
C13HxNO,S [M+H]" 254.1209, found: 254.1211.

(+)-3-Butyl-6-methoxy-3,4-dihydro-2 H-benzo[e][1,2] thiazine 1,1-dioxide (4m): 50 mg, 93%
yield (0.2 mmol scale), 96% ee (S), colorless oil, [a]ZOD =+67.81 (c 1.28, CHCIy). 'H NMR (400
oy MHz, CDCls) 6 7.64 (d, J = 8.7 Hz, 1H), 6.80 (dd, J = 8.7, 2.5 Hz, 1H),
/O/\SJ“\H 6.59 (d, J =2.3 Hz, 1H), 4.62-4.59 (m, 1H), 3.84-3.74 (m, 4H), 2.85-2.80
MeO n-Bu (m, 1H), 2.74-2.67 (m, 1H), 1.68-1.57 (m, 2H), 1.53-1.30 (m, 4H), 0.93 (t,
J =7.2 Hz, 3H), BC NMR (100 MHz, CDCls) 6 161.8, 137.6, 129.8, 125.8, 113.7, 113.6, 55.4,
53.5, 35.5, 35.1, 27.5, 22.3, 14.0. HPLC: Chiracel OD-H column, 220 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 8.3 min and 11.3 min (maj).
HRMS Calculated for C;3H,0NO;S [M+H]" 270.1158, found: 270.1161.
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Table S2. Ligand screening for the synthesis of 5-sultams 6a“

o)

O\\S”\NHt_Bu Pd(OCOCF),/L O\\S”O‘NH
©/\/\]¢0 TsOH-H,0 , H, (200 psi) @(/)"'Me
s Me TFE, 80 °C, 24 h o
entry ligand conv (%)" ee (%)°
I L2[(RS,)-Cy-JosiPhos] >95 80 (+)
2 L3 [(R,Sp)-t-Bu-JosiPhos] >95 98 (+)
3 L4[(R)}-MeO-Biphep] >95 36 (+)
4 L5[(R)-SynPhos] >95 34 (+)
5 L6 [(R)-DifluorPhos] >95 29 (+)
6  L7[(S)-SegPhos] 95 36 (-)
7 L8[(R,R)-WalPhos] >95 95 (+)

# Conditions: 5a (0.1 mmol), Pd(OCOCF;), (3.0 mol %), ligand (3.3 mol %),
TsOH-H,0 (100 mol %), H, (200 psi), TFE (2.0 mL), 80 °C, 24 h. ® Determined by
'H NMR. ¢ Determined by HPLC.

o)
< O PPh,
PC y 0 PPh PAr,
th%\{ vz thF,Ql;/Ptlau2 2 .
S NSO =1
© Ar = 3,5-(CF3),CgHs
(R,S,)-Cy-JosiPhos  (R,S,)-t-Bu-JosiPhos (S)-SegPhos (R,R)-WalPhos
L2 L3 L7 L8

The optimal reaction conditions were established: Pd(OCOCEF3),/(R,Sy)-t-Bu-JosiPhos as the
catalyst, TSOH-H,O as the additive, TFE as the solvent and reaction temperature 80 °C.

Q\S,,O Pd(OCOCF3), 0.0 ' on Q/Pt—Buz
NHEBU M, (R.S,)-t-Bu-JosiPhos T =
200 psi LR2 N
R O (200ps) 1 51,0, TFE, 80 °C C(/) ‘R* |
5 R2 R! 6 ! (R,Sp)-t-Bu-JosiPhos

! L3

Bisphosphine ligand (R,Sy)-t-Bu-JosiPhos (3.6 mg, 0.0066 mmol) and Pd(OCOCF3), (2.0 mg,
0.006 mmol) were placed in a dried Schlenk tube under nitrogen atmosphere, and degassed
anhydrous acetone was added. The mixture was stirred at room temperature for 1 h. The solvent
was removed under vacuum to give the catalyst. This catalyst was taken into a glove box filled
with nitrogen and dissolved in 2,2,2-trifluoroethanol (TFE, 1.0 mL). To the mixture of keto
sulfonamides 5 (0.2 mmol) and para-toluenesulfonic acid monohydrate (38 mg, 0.2 mmol) in
2,2 2-trifluoroethanol was added this catalyst solution, and then the mixture was transferred to an
autoclave, which was charged hydrogen gas (200 psi). The autoclave was stirred under directed
condition. After release of the hydrogen, the reaction mixture was evaporated. Purification was
performed on silica gel using n-hexane/ethyl acetate as the eluent to give the chiral products 6.
The enantiomeric excesses were determined by chiral HPLC. The absolute configurations of 6
were based on single-crystal X-ray diffraction analysis.

Racemates of 6 were prepared by the reduction amination of the corresponding keto sulfona-

mides catalyzed by racemic catalyst.
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(+)-3-Methyl-2,3,4,5-tetrahydrobenzo[f][1,2] thiazepine 1,1-dioxide (6a): 20 mg, 95% yield
(0.1 mmol scale), 98% ee (R), colorless oil, [a]*’p = +28.30 (¢ 1.00, CHCL;). '"H NMR (400 MHz,
O\\S/’(/)\NH CDClL) 6 7.90-7.81 (m, 1H), 7.43-7.39 (m, 1H), 7.31-7.23 (m, 2H), 4.27 (br,
@(/}“"Me 1H), 4.04-3.99 (m, 1H), 3.66-3.59 (m, 1H), 2.93-2.88 (m, 1H), 2.08-2.03 (m,
1H), 1.49-1.40 (m, 1H), 1.26 (d, J = 6.7 Hz, 3H); °C NMR (100 MHz, CDCl;)
5 142.4,139.4,132.7,131.3, 127.0, 126.5, 53.1, 35.6, 34.3, 22.1. HPLC: Chiracel OD-H column,
220 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.7 mL/min, retention time 10.2 min and 13.1
min (maj). HRMS Calculated for C;(H;4NO,S [M+H]+ 212.0740, found: 121.0740.

(+)-3-n-Butyl-2,3,4,5-tetrahydrobenzo[f][1,2]|thiazepine 1,1-dioxide (6b): 50 mg, 98% yield
(0.2 mmol scale), 99% ee (R), colorless oil, [a]ZOD =+20.46 (c 1.93, CHCIy). 'H NMR (400 MHz,
o9 CDCl3) 6 7.71 (d,J="7.8 Hz, 1H), 7.32 (t, J = 7.4 Hz, 1H), 7.19-7.15 (m, 2H),
@(S;'\')"_'_mn_Bu 4.26-4.24 (m, 1H), 3.74 (br, 1H), 3.55-3.48 (m, 1H), 2.87-2.82 (m, 1H),
2.0-1.95 (m, 1H), 1.41-1.18 (m, 7H), 0.83 (t, J = 6.8 Hz, 3H); °C NMR (100
MHz, CDCl;) 6 142.5, 139.4, 132.5, 131.2, 127.0, 126.4, 57.2, 35.7, 34.3, 34.0, 28.0, 22.4, 14.0.
HPLC: Chiracel OD-H column, 220 nm, 30 °C, n-hexane/i-propanol = 90/10, flow = 0.7 mL/min,
retention time 9.7 min and 14.2 min (maj). HRMS Calculated for C;3H;(NO,S [M+H]+ 254.12009,
found: 254.1212.

(+)-3-n-Hexyl-2,3,4,5-tetrahydrobenzo[f][1,2]thiazepine 1,1-dioxide (6¢): 54 mg, 96% yield
(0.2 mmol scale), 98% ee (R), colorless oil, [a]zOD =+19.25 (¢ 2.15, CHCIy). 'H NMR (400 MHz,

N CDCly) & 7.73 (d, J = 7.5 Hz, 1H), 7.33 (t, J = 7.2 Hz, 1H), 7.19-7.15 (m,
@H_mn_c ., 2H), 4.19-4.17 (m, 1H), 3.75 (br, 1H), 3.56-3.50 (m, 1H), 2.87-2.82 (m,
“™1H), 2.00-1.95 (m, 1H), 1.41-1.21 (m, 11H), 0.80 (d, J = 6.6 Hz, 3H); °C

NMR (100 MHz, CDCl;) 6 142.5, 139.4, 132.5, 131.2, 127.0, 126.4, 57.2, 36.0, 34.3, 34.0, 31.7,
29.0, 25.8, 22.6, 14.1. HPLC: Chiracel OD-H column, 220 nm, 30 °C, n-hexane/i-propanol =
90/10, flow = 0.7 mL/min, retention time 9.2 min and 15.0 min (maj). HRMS Calculated for
C1sH24NO,S [M+H]" 282.1522, found: 282.1525.

(+)-3-n-Butyl-7-methyl-2,3,4,5-tetrahydrobenzo[f][1,2] thiazepine 1,1-dioxide (6d): 49 mg,
92% yield (0.2 mmol scale), 98% ee (R), white solid, mp 86-88 °C, [0]*’p = +25.48 (¢ 0.93,
o9 CHCl3). "H NMR (400 MHz, CDCls) & 7.69-7.66 (m, 1H), 7.04-7.01 (m,
mﬂ'”'”'m 2H), 4.28-4.20 (m, 1H), 3.81 (br, 1H), 3.59-3.52 (m, 1H), 2.89-2.83 (m,
Me 1H), 2.35 (s, 3H), 2.05-2.01 (m, 1H), 1.48-1.35 (m, 7H), 0.91 (t, J = 7.0
Hz, 3H); *C NMR (100 MHz, CDCls) 5 143.1, 139.8, 139.3, 132.1, 127.2, 126.9, 57.2, 35.8, 34.3,
34.2,28.0,22.4,21.4,14.0. HPLC: Chiracel OD-H column, 220 nm, 30 °C, n-hexane/i-propanol =
85/15, flow = 0.7 mL/min, retention time 8.1 min and 9.7 min (maj). HRMS Calculated for
C14H2,NO,S [M+H]" 268.1366, found: 268.1367.

(+)-3-n-Butyl-7-methoxy-2,3,4,5-tetrahydrobenzo|[f][1,2]thiazepine 1,1-dioxide (6e): 56 mg,
98% yield (0.2 mmol scale), >99% ee (R), colorless oil, [a]zOD =+27.33 (c 1.65, CHCI;). 'H NMR
o R (400 MHz, CDCls) & 7.72 (d, J = 8.6 Hz, 1H), 6.73-6.72 (m, 1H), 6.67

N\

mﬂwn_m (dd, J=8.7,2.5 Hz, 1H), 4.22-4.19 (m, 1H), 3.82 (s, 3H), 3.79-3.74 (br,
MeO 1H), 3.58-3.52 (m, 1H), 2.86-2.81 (m, 1H), 2.07-2.01 (m, 1H),

1.49-1.24 (m, 7H), 0.90 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCl3) 8 162.5, 141.5, 134.7,
129.3, 117.3, 110.3, 57.1, 55.6, 35.8, 34.5, 34.3, 28.1, 22.4, 14.0. HPLC: Chiracel OD-H column,
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220 nm, 30 °C, n-hexane/i-propanol = 85/15, flow = 0.7 mL/min, retention time 12.1 min and 13.6
min (maj). HRMS Calculated for C14H;,NO3S [M+H]+ 284.1315, found: 284.1315.

(+)-3-Phenyl-2,3,4,5-tetrahydrobenzo[f][1,2] thiazepine 1,1-dioxide (6f): 24 mg, 89% yield (0.1
mmol scale), 94% ee (S), colorless oil, [a]*’p = +25.92 (c 0.98, CHCl;). 'H NMR (400 MHz,
o P CDCl3) & 7.92-790 (m, 1H), 7.48-7.42 (m, 1H), 7.36-7.25 (m, 7H),

Y]

S\NH. . 5.03-4.97 (m, 1H), 4.53-4.51 (br, 1H), 3.82-3.75 (m, 1H), 3.06-3.00 (m, 1H),
@/) I IQ 2.31-2.26 (m, 1H), 2.02-1.90 (m, 1H); >C NMR (100 MHz, CDCl5) & 142.1,
140.5, 138.9, 132.8, 131.4, 129.0, 128.3, 126.9, 126.7, 126.6, 60.7, 34.3, 34.3. HPLC: Chiracel
OD-H column, 220 nm, 30 °C, n-hexane/i-propanol = 85/15, flow = 0.7 mL/min, retention time

17.2 min and 17.9 min (maj). HRMS Calculated for C;5H,;sNO,S [M+H]+ 274.0896, found:
274.0898.

(+)-3-(4-Fluorophenyl)-2,3,4,5-tetrahydrobenzo[f][1,2]thiazepine 1,1-dioxide (6g): 56 mg,
95% yield (0.2 mmol scale), 93% ee (S), colorless oil, [a]*’p = +13.69 (¢ 1.68, CHCl3). '"H NMR
0,9 (400 MHz, CDCl;) & 7.86-7.84 (m, 1H), 7.47-7.44 (m, 1H), 7.35-7.25
@C;N;M QF (m, 4H), 7.03-6.99 (m, 2H), 4.99-4.94 (m, 1H), 4.69-4.62 (m, 1H),
3.78-3.71 (m, 1H), 3.05-2.99 (m, 1H), 2.29-2.24 (m, 1H), 1.97-1.88 (m,

1H); C NMR (100 MHz, CDCl3) & 162.5 (d, J = 247.3 Hz), 142.1, 138.9, 136.5 (d, J = 3.3 Hz),
132.9, 131.5, 128.5 (d, J = 8.2 Hz), 127.0, 126.8, 115.9 (d, J = 21.5 Hz), 60.0, 34.4, 34.3; "°F
NMR (376 MHz, CDCl;) & -113.46. HPLC: Chiracel OD-H column, 220 nm, 30 °C,

n-hexane/i-propanol = 80/20, flow = 0.7 mL/min, retention time 12.9 min and 17.5 min (maj).
HRMS Calculated for C;sH;sFNO,S [M+H]" 292.0802, found: 292.0803.

(8)-(+)-3-(4-Chlorophenyl)-2,3,4,5-tetrahydrobenzo|f][1,2]thiazepine 1,1-dioxide (6h): 54 mg,
87% yield (0.2 mmol scale), 97% ee (S), white solid, mp 79-80 °C, [a]*’p = +26.53 (c 0.98,
CHCL3). "H NMR (400 MHz, CDCls) & 7.92-7.90 (m, 1H), 7.49-7.45 (m, 1H), 7.36-7.26 (m, 6H),

0.9 5.02-4.96 (m, 1H), 4.49-4.47 (m, 1H), 3.80-3.74 (m, 1H), 3.07-3.01 (m,

Y]
@C;N)H_ . Qu 1H), 2.31-2.25 (m, 1H), 1.97-1.87 (m, 1H); >C NMR (100 MHz, CDCl;)
8 141.9, 138.9, 138.7, 134.1, 132.9, 131.4, 129.1, 128.1, 127.0, 126.8,
59.9, 34.2, 34.1. HPLC: Chiracel OD-H column, 210 nm, 30 °C, n-hexane/i-propanol = 85/15,

flow = 0.7 mL/min, retention time 16.4 min and 22.1 min (maj). HRMS Calculated for
C15HsCINO,S [M+H]" 308.0507, found: 308.0506.

(+)-3-Phenyl-7-methyl-2,3,4,5-tetrahydrobenzo|f][1,2] thiazepine 1,1-dioxide (6i): 50 mg, 88%
yield (0.2 mmol scale), 94% ee (S), colorless oil, [a]zOD = +7.81 (c 1.55, CHCL,). 'H NMR (400

N MHz, CDCLy) § 7.80-7.78 (m, 1H), 7.35-7.25 (m, SH), 7.11-7.10 (m,
mﬂm 2H), 5.00-4.94 (m, 1H), 4.51-449 (m, 1H), 3.77-3.70 (m, 1H),
Ve 2.99-2.94 (m, 1H), 2.38 (s, 3H), 2.28-2.24 (m, 1H), 1.97-1.87; *C NMR

(100 MHz, CDCls) & 143.4, 140.7, 139.4, 138.8, 132.2, 129.0, 128.3, 127.1, 126.7, 60.7, 34.5,
34.3, 21.5. HPLC: Chiracel OJ-H column, 220 nm, 30 °C, n-hexane/i-propanol = 85/15, flow = 0.7
mL/min, retention time 30.9 min (maj) and 35.8 min. HRMS Calculated for C;¢H;gNO,S [M+H]"
288.1053, found: 288.1053.

(+)-3-Phenyl-7-methoxy-2,3,4,5-tetrahydrobenzo|f][1,2]thiazepine 1,1-dioxide (6j): 57 mg,
93% yield (0.2 mmol scale), 95% ee (S), colorless oil, [0]*’p = +7.16 (c 1.48, CHCl;). '"H NMR
(400 MHz, CDCl3) & 7.90-7.88 (m, 1H), 7.37-7.28 (m, 5H), 6.81-6.78 (m, 2H), 5.01-4.95 (m, 1H),
4.38-4.36 (br, 1H), 3.86 (s, 3H), 3.80-3.73 (m, 1H), 2.99-2.93 (m, 1H), 2.32-2.27 (m, 1H),

S18



1.98-1.89 (m, 1H); >C NMR (100 MHz, CDCl;) 5 162.7, 141.0, 140.6, 134.2, 129.2, 129.0, 128.3,

N 126.6, 117.5, 110.4, 60.5, 55.6, 34.5, 34.5. HPLC: Chiracel OD-H

S\Nl_.'...© column, 220 nm, 30 °C, n-hexane/i-propanol = 85/15, flow = 0.7

MeO mL/min, retention time 22.1 min (maj) and 28.2 min. HRMS
Calculated for C;sH;sNOsS [M+H]" 304.1002, found: 304.1001.

4. Control Experiments

O\\S'P Pd(OCOCF3), 0, 0
“NH, (S,S)-f-Binaphane S\NH
° D-CSA (1.0 eq.), Hy (600 psi)
7 Ph TFE, 50°C, 24 h p P

94% yield, 97% ee

O\\S,,O Pd(OCOCF3), o, 0
N (S,S)f-Binaphane S\NH
D-CSA (1.0 eq.), H, (600 psi)
g8 Ph TFE, 50°C, 24 h 2a Ph

92% yield, 97% ee

The in situ prapared bisphosphine ligand and Pd(OCOCFj3), (2.0 mg, 0.006 mmol) complex was
taken into a glove box and added to the mixture of keto sulfonamide 7 or imine 8 (0.2 mmol) and
acid in dochloromethane or 2,2,2-trifluoroethanol. Then, the mixture was transferred to an
autoclave, which was charged hydrogen gas (600 psi). The autoclave was stirred for 24 h. After
release of the hydrogen, the autoclave was opened and the reaction mixture was evaporated. The
reaction mixture was evaporated. Purification was performed on silica gel using n-hexane/ethyl
acetate as the eluent to give the chiral product 2a. The enantiomeric excesses were determined by
chiral HPLC.

5. Determination of Absolute Configurations of Products

The single crystal of (+)-3-cyclohexyl-3,4-dihydro-2H-benzo[e][1,2]thiazine 1,1-dioxide 4h
was grown from the solution of n-hexane and ethyl acetate, which is suitable for X-ray diffraction
analysis. The structure in Figure S1 showed that the absolute configuration of (+)-4h is (R).
[CCDC 1507240] contains the structure and supplementary crystallographic data for (+)-4h. These
data can be obtained free of charge from the Cambridge Crystallographic Data Centre via

www.ccde. cam.ac.uk.

Figure S1. X-ray crystallographic analysis of (R)-(+)-4h
To determine the absolute configuration of the product (+)-3-(4-chlorophenyl)-2,3,4,5-tetra-
hydrobenzo[f][1,2]thiazepine 1,1-dioxide (+)-6h, n-hexane (3.0 mL) was slowly added into the
solution of (+)-6h in ethyl acetate (1.0 mL) at 50 °C, then the solution was cooled down to room
temperature. The crystal of (+)-6h was grown from the solution, which is suitable for X-ray

diffraction analysis. The structure in Figure S2 showed that the absolute configuration of (+)-6h is
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S. [CCDC 1414841] contains the structure and supplementary crystallographic data for (+)-6h.

These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk.

Figure S2. X-ray crystallographic analysis of (S)-(+)-6h
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7. Copy of NMR and HPLC for the Compounds
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Data File C:NCHEM32)1%DATA\ZHOU-14\FZHOO6466.D
Sample Name: BS-3-51A(+/-)

Z

Instrument 1

11/25/2014 10:38:33 PM
C:4CHEMZEY INMETHOD 33 DEF LC.1
1172572014 10:38:15 PM by Z
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/21F72015 9:57:57 Al by
(modified after loading)
0J-H, H/i-PrOH = 70730, 0.7 wl/min, 30 oC, 254 mm

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

Location : ¥Vial 1

Analysis Method :
Last changed

SJample Info

T roelen GEF= 2 54 i (2T 0-1 97 ZHO0G96% 105
mal ]
70
60
50
40
304
2
3
o P
20 ] ” £
4
A
10
o
T T T T T
0 5 A1} 15 0 25 min|
Area Percent Report
Sorted Bv Signal O\\ //O
Multiplier: : 1.0000 S,
Dilucion: H 1.0000 NH
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=254 nm
Peak RetTime Type Tidth Area Height Area
# Mwinl minl mATT *5 [ a1T 1 %
il Bt l-=== === | | | |
1 22.054 BY  0.5637 713.97383  19.25210 S0.259% (+/-)-2a
2 23.766 VB 0.7292 706.59666 14.41231 49.7404
Totals : 1420, 57050 33.66440

#*% End of Report *#+%

Instrument 1 7/21/2015 9:58:15 AM

Page 1 «£ 1

5179

Data File C:NCHEM32)1WDATANZHOU-16NFZHOOZ2595.D
Sample Name: BS-3-514

o

Instrument 1

10/13/2016 3:51:12 PM
C:4CHEMZEY INMETHOD 33 DEF LC.1
1071372016 3:45:28 PH bv O
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
1071972016 2:17:49 PH by O
(modified after loading)
0J-H, Hexane/i-Pr0OH = 70/30,

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

Analysis Method :
Last changed

SJample Info

0.7 wkl/min,

Location

Vial 1

300C, 254 nm

T roelen gEF=2 20 i (ZHO -1 6 ZHD0 2595 105
mal 7]
600
500 H
400
w
3
&
300 4
200
100 -
=
5
o PRt b
0 : 10 15 P 5 i
Area Percent Report
dorted Bv Gimmal O\\ /,O
Multiplier: : 1.0000 S
Dilution: : 1.0000 \NH
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=22Z0 nm
Peak RetTime Type Tidth Area Height Area
# Mwinl minl mATT *5 [ a1T 1 %
el Bt l-=== === | | | |
1l 21.915 BV 0.5691 1.16454ed 312.24945 99,1750 (+)-za
2 24.251 VB 0.3524 96.87166 1.359080 0.8250
Totals : 1.17423e4 313.64025

#*% End of Report *#+%

Instrument 1 10/19/2016 2:17:53 PM 0O

Page 1 «£ 1




Data File C:%CHEM32Y1YDATANLVTZ006733.D
Sample Name: B3-3-55C(+/-)

Acg. Operator ZHOU

Acg, Instrument @ Instrument 1

Injection Date 12/3/2014 1:31:37 AM

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT

Laat changed 127372014 1:29:16 AM by ZHOU
(modified after loading)
C:3CHEM32Y I\METHOD 5\DEF LC.M
772172015 10:03:06 AM by

(wodified after loading)

Analysis Method :
Last changed

FJawple Info

0Db-H, H/i-Pr0H = 70/30, 0.7 nl/nin,

Location :

Vial 1

30 oC, 254 nm

KFin]] relen gt=2 54 v T 2B 3.0
mad 7]
30
50 - a
b=
jut
=
2
2
=
40
20
o4
T T T T T T T
1] 2.5 5 A 0 12.5 15 178 min|
Area Percent Report
gorted By Simmal RA
Multiplier: H 1.0000 N
Dilution: H 1.0000 NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=254 nm
Peak RetTime Type Width Area Height Area
# [minl [min] wAl *s5 [md1T 1 %
e R [l | | | |
1l 13.869 BB 0.3847 1300,08997 55.26591 49,9516 (+/_)_2b
2 16.580 BV 0.4420 1302.60791 45.46571  50.0484
Totals : 2602.69788 100.73163

*#%% End of Report %%

Instrument 1 7/21/2015 10:03: 10 AM

Page L of 1

5180

Data File C:\CHEM32)1WDATAN1NYEZ006732.D
Sample Name: BS-3-55C

ZHOU
Instrument 1
12/3/2014 1:03:04 AM

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

(modified after loading)
C:%yCHEM32Y 1NMETHOD SA\DEF LC.M
T/21F72015 10:03:28 AM by
(modified after loading)

Analysis Method :
Last changed

SJample Info

C:YHPCHEMY 1N METHOD A DEF LCL.M
12/3/2014 12:41:15 AM by ZHOU

Location

Vial 1

: O0Db-H, H/i-Pr0OH = 70/30, 0.7 wl/min, 30 oC, 254 mm

T roelen =2 54 i (T2 DE T3 2 07
mal
140
120 o
100
&0~ =
=
2
i
40 -
20
=
2
.
o
o 2
T T T T T T T
0 25 5 ) 0 12.5 15 175 min|
Area Percent Report
Jorted Bv Signal N’
Multiplier: H 1.0000 \
Dilution: : 1.0000 NH
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=254 nm
Peak RetTime Type Tidth Area Height Area
# Mwinl minl mATT *5 [ a1T 1 %
i R [l e | | | |
1 13.870 BE  0.3654 1638.64014 £9,409314 57.06590 (+)-2b
2 16.770 BE 0.4805 49. 47732 1.5B8581 2.9310
Totals : 1688, 11805 71.07895

#*% End of Report *#+%

Instrument 1 7/21/2015 10:03:31 AM

Page 1 «£ 1




Data File C:\CHEM32)1WDATANZHOU-14\FZHOO6E43.D
Sample Name: BS-3-60B(+-)

Z

Instrument 1

12/14/2014 9:47:52 M
C:4CHEMZEY INMETHOD 33 DEF LC.1
1271472014 9:43:49 PH by 2
(modified after loading)
Analvsiz Method : C:3ZCHEM3Z\1\METHODSZDEF LC.IT
Last changed : 7/2172015 10:05:57 AM by
(modified after loading)

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

SJample Info

Location

Vial 1

oJ-H, H/i-PrOH = 70/30, 0.7 ml/min, 30 oC, 220 mm

T roelen GEF= 20 i (ZHT0-1 9 ZHO0 G643 105
mal 7]
250 M
=
®
200 g
E
s
a
150
100
50
o
T T T T T T T T T
0 35 5 TA 10 125 15 17.5 20 225  min|
Area Percent Report
Sorted Bv Signal O\\ //O
Maltiplier: : 1.0000 S,
Dilucion: H 1.0000 NH
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=22Z0 nm
Peak RetTime Type Tidth Area Height Area
# Mwinl minl mATT *5 [ a1T 1 %
il Bt l-=== === | | | |
1 ls.z2ls BV 0.5192 7586.84619 2:24.66182 49,8940
2 Z0.052 WV 0.6355 7619.08643 177.23303  50.1060
(+/-)-2¢
Totals : 1.5205%4 401.89485

#*% End of Report *#+%

Instrument 1 7/21/2015 10:06:00 AM

Page 1 «£ 1

Data File C:NCHEM32)1%DATANZHOU-14\FZHOOGE41l.D
Sample Name: BS-3-60B

Z

Instrument 1

12/14/2014 5:25:04 PM
C:4CHEMZEY INMETHOD 33 DEF LC.1
1271472014 8:24:05 PH bv 2
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/21F72015 10:05:57 AM by
(modified after loading)

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

Analysis Method :
Last changed

SJample Info

Location : ¥Vial 1

oJ-H, H/i-PrOH = 70/30, 0.7 ml/min, 30 oC, 220 mm

T roelen GEF= 20 i (ZHT0-1 9 ZHO0 e 105
mal 7]
250
200
+
g
=
150
100
50
B
2
3
2
0
T T T T T T T T T
0 35 5 TA 10 125 15 17.5 20 225  min|
Area Percent Report
Sorted Bv Simmal O\\ ’/o
Multiplier: : 1.0000 S,
Dilucion: H 1.0000 NH
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=22Z0 nm
Peak RetTime Type Tidth Area Height Area
# Mwinl minl mATT *5 [ a1T 1 %
il Bt l-=== === | | | |
1 18.234 BV 0.5266 5451.18945 159,59685 98,4538
2 Z0.520 WV 0.7196 85.60725 1.75772 1.5462 (+)_2c
Totals : 5536.79670  161.35456

#*% End of Report *#+%

Instrument 1 7/21/2015 10:06:14 AM

5181

Page 1 «£ 1




Data File C:%CHEM32Y1%DATANZHOU-L14\YZNOOE5E3.D
Sample Name: B3-3-55B(+/-)

Acg. Operator -

Acg, Instrument @ Instrument 1

Injection Date lz/2/2014 9:37:12 AM

Acg. Method C:\CHEM32% L\METHOD S\DEF LC.M
Last changed 12/2/2014 9:33:22 AM bv Z
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 10:16:43 AM by
(wodified after loading)

Analysis Method :
Last changed

FJawple Info

0Db-H, H/i-Pr0H = 70/30, 0.7 nl/nin,

Location :

Vial 1

30 oC, 254 nm

KFin]] relen gt=2 54 i CZFT0- T 4 ZHO0BE 23 1)
mad 7]
40
0
20 5 o
& %
P
&
10
T T T T T
1] k) A1} 15 20 25 min|
Area Percent Report
Sorted By Sicmal NRA
Multiplier: : 1. 0000 S,
Dilution: H 1.0000 NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=254 nm
Peak RetTime Type Width Area Height Area
# [minl [min] wAl *s5 [md1T 1 %
il B I--== === | | |
1l 22.787 BB 0.64l6 706,48566 16.91544 49,8563
2 27.462 BB 0.7483 710.55811 14.53020 50.1437
(+/-)-2d
Totals : 1417.04376 31.74564

*#%% End of Report %%

Instrument 1 7/21/2015 10:16: 50 AM

Page L of 1

5182

Data File C:%CHEM32Y1YDATANLV\TZ006837.D
Sample Name: BS5-3-55B

ZHOU

Instrument 1

12/16/2014 7:41:41 AM
C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT
1271672014 7:16:38 AM by ZHOU
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 10:15:25 AM by
(wodified after loading)
0D-H, H/i-Pr0OH = 70430, 0.7 nl/min, 30 oC, 220 nm

Acg. Operator
Acg, Instrument
Injection Date
Acg. Method

Last changed

Location : Vial 1

Analysis Method :
Last changed

FJawple Info

KFin]] eler gth=2 200 v £ TV 2O 0BGS 70
mal 7]
250 o
200 o
150 4 2
]
=
g
100 4
504
2
3
=
a
o
T T T T T
1] k) A1} 15 20 25 min|
Area Percent Report
Sorted By Sicmal O\\ //O
Multiplier: H 1.0000 \
Dilution: H 1.0000 NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=220 nm
Peak RetTime Type Width Area Height Area
# [minl [min] wAl *s5 [md1T 1 %
il Bl [t | | | |
1l 22.139 VB 0.6342 528.28247 12.92296 8.4272
2 26.089 BB 0.7004 5740.51416 127.39679 91.5728
(+)-2d
Totals : BE68.79663  140.31975

*#%% End of Report %%

Instrument 1 7/21/2015 10:15:46 AM

Page L of 1



Data File C:%CHEM32Y1YDATANIVTZ006819.D
Sample Name: B3=-3-60E(+/-)

Acg. Operator ZHOU

Acg, Instrument @ Instrument 1

Injection Date 12/14/2014 9:05:52 AM

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT

1271472014 9:04:39 AM by ZHOU
(modified after loading)
C:3CHEM32Y L\METHOD 5\DEF LC.M
772172015 10:19:47 AM by
(wodified after loading)

Last changed

Analysis Method :
Last changed

FJawple Info

0Db-H, H/i-Pr0H = 70/30, 0.7 nl/nin,

Location : Vial 1

30 oC, 220 nm

KFin]] elen gth=2 20 v C T 2B T8 .0
mal 7]
B
5
2
50 4 N
200 o
z
150 4 =
=
1004
504
o
T T T T
1] k] 10 15 20 min|
Area Percent Report
forted By Gimal O\\ /,o
Multiplier: H 1.0000
Dilution: : 1.0000 \NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=220 nm
Peak RetTime Type Width Area Height Area
# [minl [min] wAl *s5 [md1T 1 %
il B I--== === | | |
1l 13.0686 VB 0.321l5 5230.54932 25l.26656 50,2038
2 20.191 VB 0.5672 5186.08740 140.64362 49,7962 F
Totals : 1.04186e4 391.91017 (+/')'2e

*#%% End of Report %%

Instrument 1 7/21/2015 10:19: 51 AM

Page L of 1

5183

Data File C:%CHEM32Y1YDATANIVTZ006818.D
Sample Name: BS=-3-60E

Acg. Operator ZHOU

Acg, Instrument @ Instrument 1 Location @ Wial 1
Injection Date 12/14/2014 5:41:00 AM

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT

Laat changed 1271472014 8:32:39 AM by ZHOU
(modified after loading)

C:3CHEM32Y I\METHOD 5\DEF LC.M
772172015 10:2l:03 AM by

(wodified after loading)

0D-H, H/i-Pr0OH = 70430, 0.7 nl/nin,

Analysis Method :
Last changed

Sample Info 30 oC, 220 nm

KFin]] elen gth=2 20 v C T 2B T B .0
mal 7]
a
2
z
a00 o 2
400 +
300 o
200 o
100
o
2
b
]
o
T T T T T T T T
1] 35 5 75 0 125 15 175 20 min|
Area Percent Report
Sorted By Sicmal O\\ //O
Multiplier: : 1. 0000 S;
Dilution: H 1.0000 NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=220 nm
Peak RetTime Type Width Area Height Area
# [minl [min] wAl *s5 [md1T 1 %
il Bl I--== === | | | |
1l 13.089 WV 0.3254 1.02738ed 491.50449 98,2861
2 20.389 vV 0.6009  185.53587 4. 66423 1.7739 (+)_2e F
Totals : 1.04593e4 496, 16872

*#%% End of Report %%

Instrument 1 7/21/2015 10:Z1:06 AM

Page L of 1



Data File C:\CHEM32)\1WDATAV1NYEZ00673L1.D
Sample Name: BS-3-55a

ZHOU

Instrument 1
l2/2/2014 2:35:03 PN
C:3HPCHEM), INMETHOD 34 DEF LCL.H
la/2/2014 2:33:49 PM by ZHOU
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/21F72015 10:23:29 AM by
(modified after loading)
OD-H, H/i-PrOH = 507200,

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

Analysis Method :
Last changed

SJample Info

Location : ¥Vial 1

0.5 mL/min, 30 oC, 254 nm

T roelen =2 54 i (T2 0BT T 07
mal 7]
40
N
I
5
=
30 g
=
20
10
o
T T T T T T T T T
0 2 4 [} 8 10 12 14 16 1§ min|
Area Percent Report
Jorted Bv Signal O\\ /,O
Multiplier: : 1.0000 S
Dilucion: : 1.0000 N
Use Maltiplier & Dilution Factor with ISTDs NH
Signal 1: VWD1 &, Wavelength=254 nm Me
Peak RetTime Type Width Area Height Area (+/-)-2f
# Mwinl minl mATT *5 [ a1T 1 %
il Bt l==== === | | |
1 12.976 VE 0.3091 703.49756 34,73988  50.2870
2 16.470 WV 0.3892 695.46666 27.14727 49.7130
Totals : 1398, 96442 61.88716

#*% End of Report *#+%

Instrument 1 7/21/2015 10:23:32 AM

Page 1 «£ 1

5184

Data File C:\CHEM32)1WDATAN1NYE006730.D
Sample Name: BS-3-55a

ZHOU

Instrument 1

l2/2/2014 1:54:45 P
C:3HPCHEM), INMETHOD 34 DEF LCL.H
la/2/2014 1:36:58 PHM by ZHOU
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/2172015 10:24:15 AM by
(modified after loading)

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

Analysis Method :
Last changed

SJample Info

Location

Vial 1

op-H, H/i-PrOH = §0/200, 0.8 wl/min, 30 oC, 254 mnm

T roelen =2 54 i (T2 DB T30 0
LEI
20
g
3
o
&0 n
40
20 4
=
&
=
o
T T T T T T T T
0 2 4 i} 8 10 12 14 16 min|
Area Percent Report
Sorted By Signal O\ /O
Multiplier: H 1.0000 N7
Dilucion: H 1.0000 \
Usze Multiplier & Dilution Factor with ISTDs NH
Signal 1: VWD1 &, Wavelength=254 nm
’ Me
Peak RetTime Type Width Area Height Area (-)-2f
# Mwinl minl mATT *5 [ a1T 1 %
il Bt |t ettt | | | |
1 12.940 WV 0.3082 1239.87488 60.70688 97.4320
2 16.654 VB 0.4318 32.67904 1.14563 2.5680
Totals : 1272.553091 6l.85251

#*% End of Report *#+%

Instrument 1 7/21/2015 10:24: 18 AM

Page 1 «£ 1




Data File C:%CHEM32Y1%DATANLV\TZ0068E29.D
Sample Name: BS-3-564(+-)

Acg. Operator
Acg, Instrument
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

FJawple Info

ZHOU

Instrument 1

12/15/2014 2:53:11 PM
C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT
1271572014 2:49:47 PM by ZHOU
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 10:26:28 AM by
(wodified after loading)
0D-H, H/i-Pr0OH = 80420, 0.7 nl/min, 30 oC, 220 nm

Location : Vial 1

KFin]] eler gth=2 200 v £ TV 2 B2 8 0
mad 7]
2000 4
a
]
H
1500 4
=
1000 - z
&
a00 o
0 Y
0 g 10 15 20 i)
Area Percent Report
forted By Gimal O\\ /,o
Multiplier: : 1.0000 S
Dilution: : 1.0000 N
Use Multiplier & Dilution Factor with ISTDs NH
Signal 1: VD1 A, Wawelength=220 nm n-Bu
Peak RetTime Type Width Area Height Area (+/—)—Zg
# [minl [min] wAl *s5 [md1T 1 %
il Bt I--==|-===—- | | | |
1l 11.050 WV 0.2661 2.67985e4 15609,90332 48,0343
2 20.117 WV 0.5064 2.89919%4 867.39813 51.9657
Totals : 5.57904e4  2457.30145

*#%% End of Report %%

Instrument 1 7/21/2015 10:26: 31 AM

Page L of 1

5185

Data File C:%CHEM32\1\DATAYZHOU-16%YZ011344.0

Sample Name: BS5-7-5B

Acg. Operator
Acg, Instrument
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

FJawple Info

Instrument 1

10/14/2016 5:34:15 AM
C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT
1071472016 5:10:36 AM by
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
1071972016 2:04:06 PH by 0
(wodified after loading)

Location :

0D-H, Hexane/iPrOH = &0/20, 0.7 nlL/min,

Vial 1

30 oC,220 nm

ST welength=2 20 nm (ZHOU-TEW 0 T 134407
mad ]
700 o
&0
a00 4
400
3
=
300 I
00+
100+
¥
2
=
N —
T T T T T T T T
1] 25 5 A 10 125 15 20 min|
Area Percent Report
Jorted Bv HGitmal O\\ /,O
Multiplier: H 1.0000 S
Dilution: : 1.0000 N
Use Multiplier & Dilution Factor with ISTDs NH
Signal 1: VD1 A, Wawelength=220 nm n-Bu
Peak RetTime Type Width Area Height Area (-)-Zg
# [minl [min] wAl *s5 [md1T 1 %
il Bt I--== === | | | |
1l 11.324 BB 0.2669 5386.62695 309.86606 97,2315
2 21.043 BB 0.5082 153.37309 4.69052 2.7685
Totals : 5540.00005  314,55658

Instrument 1 10/19/201

*#%% End of Report %%

6 2:04:10 PM O

Page L of 1



Data File C:%CHEM32Y1%DATANZHOU-14\YZNOODGE646.D
Sample Name: BS-3-56B(+-)

Acg. Operator

Acg, Instrument

Injection Date
Acg. Method
Last changed

Analysis Method :

Last changed

FJawple Info

Z
Instrument 1

Location : Vial 1

12/14/2014 10:57:59 PM
C:\CHEM32Y L\METHOD 3\DEF LC.M
1271472014 10:55:41 PM by 2
(modified after loading)

C:3CHEM32Y I\METHOD 5\DEF LC.M

772172015 10:33:54 AM by
(wodified after loading)
0D-H, H/i-Pr0OH = 80420, 0.7 nl/min, 30 oC, 220 nm

KFin]] eler gt =2 211 rom CZFITI- T 4 ZHO0RE6 1)
mad 7]
000
&
=
1500 4 T
1000
b
o
B
600 o
0
T T T T
1] k) A1} 15 20 25 min|
Area Percent Report
forted By Gimal O\\ //o
Multiplier: : 1.0000 S
Dilution: : 1.0000 \NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VUD1 A&, Wavelength=220 nm /'_Bu
Peak RerTime Type Widch Airea Height Area (+/-)_2h
# [minl [min] wAl *s5 [md1T 1 %
il Bl |t ettt | | | |
1l 1ll.926 WV 0.3068 2.96570ed  1497,15125 48,2262
2 24.682 BB 0.6661 3.18387=4 725.80884 51.7738
Totals : 6.14957e4  Z2222.96008

*#%% End of Report %%

Instrument 1 7/21/2015 10:34:01 AM

Page L of 1

5186

Data File C:\CHEM32%L1\DATAM\ZHOU-1\YEZNOOEE4S.D
Sample Name: BS-3-56B

Aco. Operator -

Aoy, Instrument @ Instrument 1

Injection Date 12/15/2014 10:40:44 AM

Acg. Method C:\CHEM3ZY 1\METHOD 3\DEF LC.M
Last changed 1271542014 10:37:42 AM by Z
(modified after loading)
C:\CHEM3Z2Y 1WVMETHOD 5\DEF LC.M
742172015 10:32:57 AN by
(modified after loading)

Analysis Method :
Last changed

Gample Info

Location :

Fial 1

0D-H, H/1i-Pr0OH = 80420, 0.7 mL/min, 30 oC, 220 nm

DT elergth=2 211 v CZH O T 2R T
mad 7]
176
150
125 o
b=t
o
100
754
504
154
a
&
P
g A o
T T T T T
1} k] A1} 15 0 25 min|
Area Percent Report
Sorted By Simmal O\\ //o
Multiplier: H 1.0000 N
Dilution: H 1.o000 NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=220 nm i-Bu
Pesk RecTime Type Width Ares Height Area (-)>-2h
#  Twinl win]l ndT  *s Tmall 1 %
i B el Bl | | | |
1l 12.215 VB 0.2859 2004.83154 108.27026 98,0207
2 25.910 BB 0.5953 40. 48392 9.98608e-1 1.97383
Totala 2045.31547  109.26887

#*#% End of Report *#%

Instrument 1 7/21/2015 10:33:00 AW

Page 1 of 1




Data File C:%CHEM32Y1%DATANLVTZ0068EL.D
Sample Name: BS-3-60A4(+/-)

Acg. Operator ZHOU

Acg, Instrument @ Instrument 1

Injection Date 12/15/2014 10:06:57 &M

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT

1271572014 9:43:16 AM by ZHOU
(modified after loading)
C:3CHEM32Y I\METHOD 5\DEF LC.M
772172015 10:37:53 AM by
(wodified after loading)

Last changed

Analysis Method :
Last changed

FJawple Info

ODb-H, H/i-Pr0OH = 75725, 0.7 nl/nin,

Location :

Vial 1

30 oC, 220 nm

KFin]] eler gth=2 200 v C TV 20 0EGZ T 0
mad 7]
2000 4
1500 4
o
&
o
1000
=
2
a00 o =
1
0
T T T T T
1] 5 10 15 20 25 min|
Area Percent Report
Jorted Bv HGitmal O\\ /,O
Multiplier: : 1.0000 S
Dilution: : 1.0000 \NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=220 nm Cy
Peak RetTime Type Width Area Height Area (+/-)-2i
# [minl [min] wAl *s5 [md1T 1 %
el Bl el B | | | |
1 9.533 WV 0.2292 1.68887e4  1152.84937 48,5173
2 24.690 WV 0.6677 1.792094 414.34860 51.4627
Totals 3.48096e4  1567.19797

*#%% End of Report %%

Instrument 1 7/21/2015 10:37: 57 AM

Page L of 1

5187

Data File C:%CHEM32Y1%DATANL\TZ0068E5.D
Sample Name: BS-3-604

Acg. Operator ZHOU

Acg, Instrument @ Instrument 1 Location @ Wial 1
Injection Date 12/15/2014 12:19:49 PM

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT

Laat changed 1271572014 12:18:13 PH by ZHOU

(modified after loading)

C:3CHEM32Y L\METHOD 5\DEF LC.M

772172015 10:39:27 AM by

(wodified after loading)

0D-H, H/i-Pr0OH = 75725, 0.7 nl/min, 30 oC, 220 nm

Analysis Method :
Last changed

FJawple Info

KFin]] eler gth=2 200 v £ TV 2 BG2 5 0
mal 7]
50+
00 -
=
150 - 2
-
100 |
04
2
3
o
o a
T T T T T
1] 5 A1} 15 20 25 min|
Area Percent Report
Sorted By Sicmal O\\ //O
Multiplier: H 1.0000 S
Dilution: H 1.0000 N
Use Multiplier & Dilution Factor with ISTDs NH
Signal 1: VD1 A, Wawelength=220 nm Cy

Peak RetTime Type Width Area Height Area
# [minl minl wAlT *s5 [md1T 1 %
il B I--==|-===—- | | | |
1 9.560 VB 0.2166 2004.62964 142,46884 94,6463
2 24.933 VW 0.6897 113.39259 2.55459 5.3537
Totals 2118.02222 145.02343

*#%% End of Report %%

Instrument 1 7/21/2015 10:39:30 AM

(-)-2i

Page L of 1



Data File C:\CHEM32)1WDATANEZHOU-16\YZNO01297.0
Sample Name: BS-5-974(+-|

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last changed

Analysis Method :

Last changed

SJample Info

Insatrument L

5/9/2016 10:31:53 &M
C:\CHEM3ZY 1Z\METHOD 3\DEF_LC.IT
54972016 10:29:20 AM
(modified after loading)
C:WCHEM32Y 1WVMETHOD 5\DEF_LC.IT
642972016 3:07:21 PHM
(modified after loading)
OD-H, Hex/i-Pr0OH = 70/30, 0.7 nL/min,

Location :

300C, 220 nm

¥ial 1

Data File C:\CHEM32)L1\DATA\ZHOU-16%YZINOOL1298.D

Sample Name: BS-5-974

Acg. Operator
Aog. Instrument @
Injection Date
Acqg. Method

Last changed

Analysis Method :
Last changed

fample Info

Inatrument 1 Location : ¥Wial 1
5/9/2016 10:54:11 AM

C:\CHEM3Z\ L\METHOD S\DEF_LC.H

57972016 10:51:54 AM

(modified after loading)

C:\CHEM3Z L\METHOD S\DEF_LC.H

672972016 3:08:52 P

(modified after loading)

0D-H, Hex/i-PrOH = 70/30, 0.7 nl/min, 300C, 220 mm

wOT welen gth=2 20 nm (ZHO0-TEW ZHD0 1297 07 SAWOT velength=2 20 nm (ZHOU- TR ZHO00 1295 07
mal 7] mau 7]
50
400
200
300
150 4 § 5
S il @
o =
200 - =
100 4
100
50
~
2
I W I :
=
0+ o4 4
T T T T T T T T T T T T T T T T T
0 4 i} 8 10 12 14 16 18 min| o 2 4 [} 8 A1} 12 14 18 12 min|
Area Percent Report Area Percent Report
dorted Bv Aimal O\\ //o Gorted By Gilmmal
Multiplier: H 1.0000 S Multiplier: H 1.0000
Dilucion: H 1.0000 N Dilution: H 1.0000
Use Maltiplier & Dilution Factor with ISTDs NH Tse Maltiplier s Dilution Factor with ISTDs
Me
Me
Signal 1: VWDl &, Wavelength=220 nm Ph Signal 1: VWDl &, Wavelength=220 nm Ph
Peak RerTime Type Width Area Height Area (+/-)-2j Peak RerTime Type Widch Area Height Area (+)_21
# Mmind [min] malT *s5 [md1T 1 & # [mind min] mall *5 [ a1T 1 &
i R [l e | | | | e R | ====l=mm—- | | | |
1 16.438 BV 0.4768 4104.67383 132.89256 49.6718 1 16.537 BV 0.4660 105.93079 3.52136 1.6849
2 17.827 VB 0.5001 41558.92334 1206.44221 5003282 2 17.816 VB 0.45993 6181.0043% 181.599762 958.3151
Totals : B8263.59717 261.33478 Totala BE86.93519 195.51898
#*#% End of Report *+% ##%% End of Report #+#%
Instrument 1 6/29/2016 3:07:27 M Page 1 of 1 Instrument 1 6/29/2016 3:08:57 FH Page 1 of L

5188




Data File C:\CHEM32)1WDATANEZHOU-16\YZNOO1362.0
Sample Name: BS-6-4B(+-)

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

Last changed

Insatrument L

5/15/2016 B:51:00 PM

C: ) CHEM3Z2Y 1\METHOD 3\DEF_LC
541572016 B:47:53 P
(modified after loading)
C:\CHEM3ZY 1\NETHOD 5\DEF_LC
642972016 3:16:36 PM
(modified after loading)
OD-H, Hex/i-Pr0OH =70/30, 0

Analysis Method :
Last changed

SJample Info

Location : ¥ial 1

1

M

.7 wh/min, 300C, 220 nm

wOT welen gth=2 20 nm (ZHO0-TEW ZHD0 1762 07
mal ]
700 o
600 -
500 -
400 -
300
=
b e
200 -] 2 I
3 ci
&
100 H
o e
0 : 10 15 20 i
Area Percent Report
Sorted By Sicmal O\\ //O
Multiplier: H 1.0000
Dilucion: : L. 0000 \NH
Use Maltiplier & Dilution Factor with ISTDs
MeO
Signal l: VWDl &, Wavelength=220 nm Ph
Peak RetTime Type Width Area Height Area (+/—)—2k
# Mmind [win] @il *s5 [md1T 1 &
il Bt |==== === | | | |
1 20.0683 EE 0.6388 £897.40186 166.11380 49.9504
2 22.573 EB 0.7000 6911.10010 152.66460 50.0496
Totals : 1.38085e4 318.77840

##*#% End of Report

Instrument 1 6/29/2016 3:16:39 FM

wEE

Page L of 1

5189

Data File C:\CHEM32\1\DATANZHOU-1eNYZNOOL363.D
Sample Name: BS-6-4B

Acg. Operator
Aog. Instrument @
Injection Date
Acqg. Method

Last changed

Inatrument 1

5/15/2016 9:18:14 PM
C:\CHEM3Z\ L\METHOD S\DEF_LC.H
571572016 9:16:55 P
(modified after loading)
C:\CHEM3Z L\METHOD S\DEF_LC.H
672972016 3:16:36 P
(modified after loading)

Analysis Method :
Last changed

Location : ¥Wial 1

Sample Info 0D-H, Hex/i-Pr0OH =70/30, 0.7 nlL/min, 300C, 220 nm
SAWOT velength=2 20 nm (ZHOU- TR ZHO00 1363 .07
mau 7]
700 o
600 -
500 -
400 -
200 P
R
G
g
200 o
100 o
~
o
b
0 e 5
0 g 10 15 20 min
Area Percent Report
Sorted By Signal O\\ //o
Mulriplier: : 1.0000 S
Dilution: H 1.0000 NH
Tse Maltiplier s Dilution Factor with ISTDs
MeO
Sigual 1: WDl A, Wavelength=220 rm Ph
Peak RetTime Type Widch Area Height Area (+)-2k
# [mind min] wdl *5 [ a1T 1 &
il B | === = | | | |
1 20.272 BB 0.6432 159.30930 3.88305 1.578L
2 22.536 BB 0.7005 9935.75761 219.84697 95.4219
Totala 1.00951eq 283.73002

##%% End of Report #+#%

Instrument 1 6/29/2016 3:16:55 FM

Page 1 of L




Data File C:\CHEM32)1WDATANEZHOU-16\YZNO01359.0
Sample Name: BS-6-4&(+-)

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

Last changed

Analysis Method :
Last changed

SJample Info

Insatrument L Location : ¥ial 1
5/15/2016 7:48:00 PM

C:\CHEM3ZY 1Z\METHOD 3\DEF_LC.IT

541572016 7:30:43 PH

(modified after loading)

C:WCHEM32Y 1WVMETHOD 5\DEF_LC.IT

642972016 3:14:06 PHM

(modified after loading)

OD-H, Hex/i-Pr0OH =70/30, 0.7 wl/min, 300C, 220 nm

SVDT A, Wavelen gth=ZI0 nm (ZH O0-T5WZH00 1359 00
mal ]
350 H
300
250 -
200
150
5 g
o g
100 o T &
50+
o
T T T T
0 5 A1} 15 20 min|
Area Percent Report
Sorted Bv Sicmal \\S//
Multiplier: H 1.0000 \
Dilution: : 1.0000 NH
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=220 nm Ph
Peak RetTime Type Width Area Height Area (+/')'2|
# Mmind [win] @il *s5 [md1T 1 &
il B | === === | | | |
1 18.311 EE 0.5817 3756.95435 99.18011 50.1253
2 22.050 EB 0.6376 3736.17383 90.51442 49.5747
Totals : 7495.12817  1809.69453

Instrument 1 6/29/2016 3:14:11 M

#*#% End of Report *+%

Page L of 1

5190

Data File C:\CHEM32\1\DATANZHOU-1eNYZNOOL361.D
Sample Name: BS-6-4i

Acg. Operator
Aog. Instrument @
Injection Date
Acqg. Method

Last changed

Inatrument 1 Location : ¥Wial 1
5/15/2016 8:14:50 PM

C:\CHEM3Z\ L\METHOD S\DEF_LC.H

57l6/2016 8:14:112 P

(modified after loading)

C:\CHEM3Z L\METHOD S\DEF_LC.H

672972016 3:14:06 PH

(modified after loading)

0D-H, Hex/i-PrOH =70/30, 0.7 wnlL/mwin, 300C, 220 nm

Analysis Method :
Last changed

fample Info

WD A, Wavelength=2 20 nm (ZHOD-TENYZH00 T36T.07
mau 7]
350 o
300 -
250 -
200 -
160
2
=
=
100 o
o
50 2
=
o R
0 g 10 15 20 min
Area Percent Report
Gorted By Hignal
Multiplier: H 1.0000
Dilution: H 1.0000
Tse Maltiplier s Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=220 nm Ph
Peak RetTime Type Widch Area Height Area (+)'2|
# [mind min] wdl *5 [ a1T 1 &
il B | === = | | | |
1 18.383 BB 0.5767 B08.90118 21.45433  16.2255
2 21.988 BB 0.6380 4176.46729 101.36083 83.7745
Totala 4985.36847 122.8l5le

##%% End of Report #+#%

Instrument 1 6/29/2016 3:15:01 FH

Page 1 of L




Data File C:\CHEM32)1WDATANEHOU-16V\YZNO01294.D
Sample Name: BS-5-97B(+-|

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

Last changed

Analysis Method :
Last changed

SJample Info

Insatrument L
5/9/2016 9:50:58 AM
C:\CHEM3ZY 1Z\METHOD 3\DEF_LC.IT
54972016 9:22:38 AM
(modified after loading)
C:WCHEM32Y 1WVMETHOD 5\DEF_LC.IT
642972016 3:10:08 PHM
(modified after loading)
0OD-H, Hex/i-Pr0lH =

70430, 0.7 nlfmwin,

Location :

¥ial 1

300C, 220 nm

wOT welen gth=2 20 nm (ZHO0-TEW ZHD0 1299 07
mal ]
350 H
300
250 -
00 ]
&
r- w
i
150 :
100 o
50+
) N
T T T T T
0 2 4 [} 8 0 min|
Area Percent Report
Jorted Bv Gitmal
Multiplier: H 1.0000
Dilucion: H 1.0000
Use Maltiplier & Dilution Factor with ISTDs
Me
Sigmal 1: VWDl &, Wavelength=220 nm n-Bu
Peak RetTime Type Width Area Height Area (+/_)_2m
# Mmind [win] @il *s5 [md1T 1 &
il B |t ettt | | | |
1 7.939 VB 0.1920 2202.93799 176.70711 50.1475
2 9.375 VB 0.2249 2189.98095 150.63695 498525
Totalza 4392.91895  327.34406

Instrument 1 6/29/2016 3:10:11 M

#*#% End of Report *+%

Page L of 1

5191

Data File C:\CHEM32)1\DATA\ZHOU-16%YZINOOL1295.D

Sample Name: BS-5-97B

Acg. Operator
Aog. Instrument @
Injection Date
Acqg. Method

Last changed

Analysis Method :
Last changed

fample Info

Inatrument 1

5/9/2016 10:04:55 AM
C:\CHEM3Z\ L\METHOD S\DEF_LC.H
57972016 10:02:02 AM
(modified after loading)
C:\CHEM3Z L\METHOD S\DEF_LC.H
672972016 3:11:04 PM
(modified after loading)

0D-H, Hex/i-PrOH = 70/30, 0.7 ml/min, 300C, 220 mm

Location :

Fial 1

SAWOT velength=2 20 nm (ZHOU- TR ZHO00 1295 07
mau 7]
800 o
500 o
P
g
400 a
200 o
&
)
o
0
T T T T
1} 2 4 g min|
Area Percent Report
Sorted By Simmal \\S//
Multiplier: H 1.0000 N
Dilution: : 1.0000 NH
Tse Maltiplier s Dilution Factor with ISTDs
Me
Sigmal 1: VWDLl A, Wavelength=220 nm n-Bu
Peak RetTime Type Widch Area Height Area (+)'2m
# [mind min] wdl *5 [ a1T 1 &
il B | === = | | | |
1 7.923 BE 0.1658 4156.40332 379,07272 97.4338
2 9.357 EB 0.2305 109.46868 7.34994 2.5662
Totala 4265.87200 386, 42260

##%% End of Report #+#%

Instrument 1 6/29/2016 3:11:08 FH

Page 1 of L




Data File C:\CHEM32M1WDATANEHOU-16\Y¥Z011537.D
Sample Name: BS-7-54(-+)

Acg. Operator

Acg. Instrument @ Instrument 1 Location : Vial 1
Injection Date l2/18/2016 12:47:16 PH
Acg. Method C:\HPCHEM 1\ METHOD 3\DEF LCL.M
Last changed 1271842016 12:25:22 PM by
(modified after loading)
Analvsiz Method : C:\CHEM32%1\METHODZ\DEF LC.M
Laat changed las22/8016 10:20:50 PH by O
(modified after loading)
Sample Info 0D-H, Hexane/iPr0OH = 70/30, 0.7 nL/min, 30 o, Z20
nh
"D A, Wavelen gth=220 nm (ZHOU- 16020 11537 0)
mal ]
175
150
125 4
o
=
100 z
-
54 2
o
50
25
P I | A,
T T T T T T T
25 5 78 10 125 15 175 in|
Ares Percent Report
Sorted By Simal Me
Muluiplier: H L.0000 O O
Dilution: : 1.0000 7
Use Multiplier & Dilution Factor with ISTDs \
Signal 1: VWD1l &, Wavelength=2ZZ0 nm
Peak RetTime Type Uidth Area Height irea F Ph
# [win] [win] mAU *= [mal 1 %
e L [ B I I (+/-)-2n
1 11.527 EB 0.2847 1725.73779 93.11014 49.5718
2 16.389 EE 0.4258 1734.61121 63.049584 50,1282
Totals : 3460.34900 156.15993
#*% End of Report *+%

Instrument 1 12/22/2016 10:20:56 PM O

Page L of 1

5192

Data File C:)\CHEM32)1\DATA\ZHOU-16%YZ0115358.0

Sample Name: BS-7-54

Acg. Operator

Aog. Instrument @ Instrument 1 Location @ ¥ial 1
Injection Date 12/18/2016 1:12:23 PM
Acg. HMethod C:\HPCHEM' 1\METHOD SVDEF LC1.M
Last changed 1271872016 1:10:13 PM bv
(modified after loading)
Analysis Method : C:\CHEM32%1\METHODZ\DEF LC.M
Laat changed 1272272016 10:22:48 PM by 0
(modified after loading)
Sample Info 0D-H, Hexane/iPrOH = 70/30, 0.7 wl/min, 30 oC, 220
i
AT 2, Wavelength=220 nm (ZHOU- 16 20 11533 0)
mal 7]
500
400
g
=4
300
200
100
£
o
i
T T T T T T T T T
b 4 ] & 10 12 14 18 13 roin)
Area Percent Report
Sorted By Sigmal Me
Mulciplier: H 1.0000 O O
Dilution: : 1.0000 7
Use Maltiplier & Dilution Factor with ISTDs \
Signal 1: VD1l &, Wavelength=2ZZ0 nm
Peak RetTime Type Uidth irea Height irea F Ph
# [uin] [win] wkU +s  [whU ] 5
R L [ ==mmfmmmmmo \ I \ (+)-2n
1 11.523 BB 0.2825 524.53455 28. 59326 5.6453
2 16.311 BB 0.4236 §766.94922 320.81998 94,3547
Totals : 9291.48376 349.41324

#%% End of Report #+%%

Instrument 1 12/22/2016 10:22:56 PH O

Page 1 of L




Data File C:%CHEM32Y1%DATANZHOU-15V\YZNOODE8E8.D
Sample Name: BS-3-70(+-)

Acg. Operator -

Acg, Instrument @ Instrument 1

Injection Date 1/6/2015 4:02:24 FM

Acg. Method C:\CHEM32% L\METHOD S\DEF LC.M
Last changed 17642015 4:01:40 PH by Z
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 11l:20:03 AM by
(wodified after loading)

Analysis Method :
Last changed

FJawple Info

Location : Vial 1

0Db-H, H/i-ProH = 70/30, 0.7 ml/min, 30 oC, 230 nm

T A, Wiwelengthe 230 nm (AT S ZNO0Eaas 1)
mad 7]
40 o
304 g
hos
g
&
20 £
10
D_A«\_J\__/\/\—a_m__
T T T T T T
1] 25 5 ) 0 125 15 175 20 min|
Area Percent Report
Sorted By Sicmal \ 7/
Multiplier: H 1.0000
Dilution: : 1.0000 “NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=230 nm Ph
Peak RetTime Type Width Area Height Area (+/-)-4a
# [minl [min] wAl *s5 [md1T 1 %
il Bt l--== === | | | |
1l 14.443 BB 0.3922 ©£49.48096 25.34248 50,3105
2 18.547 BB 0.5115 £41.46539 19.23088 49.6895
Totals : 1290.94635 44, 57335

*#%% End of Report %%

Instrument 1 7/21/2015 11:20:07 AM

Page L of 1

Data File C:%CHEM32Y1%DATANIVNTZ007044.D
Sample Name: BS-3-70

Acg. Operator : EZHOU

Acg, Instrument @ Instrument 1

Injection Date 1/16/2015 7:54:49 AM

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT
Laat changed 171842015 7:52:24 AM by ZHOU
(modified after loading)
C:3CHEM32Y I\METHOD 5\DEF LC.M
772172015 11:19:15 AM by
(wodified after loading)
0D-H, H/i-Pr0OH = 70430, 0.7 nl/min, 30 oC, 230 nm

Location : Vial 1

Analysis Method :
Last changed

FJawple Info

T A Wivelengthe 230 nm (T 200044 10
mad 7]
400 +
300 o o
2
5
®
200 4
100 4
2
@
s
o
T T T T T T T
1] 25 5 ) 0 125 15 175 20 min|
Area Percent Report
Jorted Bv HGitmal \/
Multiplier: : 1.0000 NG
Dilution: H 1.0000 \NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=230 nm Ph
Peak RetTime Type Widch Area Height Area (+)_4a
# [minl [min] wAl *s5 [md1T 1 %
il Bt [t | | | |
1l 14.3359 VB 0.3996 141.62616 5.l0Elz L.6764
2 18.079 VB 0.5028 6306.72266 256.67084 98.3236
Totals : 5448.34882 261.77296

*#%% End of Report %%

Instrument 1 7/21/2015 11:19:18 AM

5193

Page L of 1



Data File C:%CHEM32Y1%DATANZHOU-L15V\YZNOOE997.D
Sample Name: BS-3--734

Acg. Operator -

Acg, Instrument @ Instrument 1

Injection Date 1/16/2015 11:07:03 FM

Acg. Method C:\CHEM32% L\METHOD S\DEF LC.M

Last changed 171642015 11:04:38 PM bv Z
(modified after loading)

C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 11:02:52 AM by

(wodified after loading)

0D-H, H/i-Pr0OH = 70430, 0.7 nl/nin,

Analysis Method :
Last changed

FJawple Info

Location :

Vial 1

30 oC, 230 nm

KFin]] YT el T ) B e B 1 Y
mad 7]
40
301
20
<] w
E g
=
104
D_JW
T T T T T T T
1] 25 5 ) 0 125 15 175 20 min|
Area Percent Report
Jorted Bv HGitmal
Multiplier: H 1.0000
Dilution: 1.0000
Samnle Amount: H 1.00000 [ngdual] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
N4
Signal 1: VUD1 A, Wavelength=230 nm “NH
Peak RetTime Type Width Airea Height Area
#  [umin] [win] wiU *s  [wdD ] B
B e Bt I | I |
1 13.625 BB 0.4233 378.74615 13.62572  49.4854
Z 17.865 BB 0.45995 386.62296 12.00429 50,5146
Totals : 765.36911  Z5.63000 (+/-)-4b

#%% End of Report &%

Instrument 1 7/21/2015 11:02: 56 AM

Page L of 1

5194

Data File C:%CHEM32Y1%DATANZHOU-L15V\YZNOODE993.D
Sample Name: BS-3--734

Acg. Operator -

Acg, Instrument @ Instrument 1

Injection Date 1/16/2015 8:54:13 PM

Acg. Method C:\CHEM32% L\METHOD S\DEF LC.M

Last changed 171642015 8:35:06 FM bv Z
(modified after loading)

C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 11:03:54 AM by

(wodified after loading)

0D-H, H/i-Pr0OH = 70430, 0.7 nl/nin,

Analysis Method :
Last changed

FJawple Info

Location :

Vial 1

30 oC, 230 nm

KFin]] YT el T ) B e B 1 B
mad ]
70
604
0
40+
2
30 =
201 o
10
o
i
=
@
n-«ﬂ_u bl
T T T T T T T T
1] 25 5 ) 0 125 15 175 20 min|
Area Percent Report
Jorted Bv HGitmal
Multiplier: H 1.0000
Dilution: 1.0000
Samnle Amount: H 1.00000 [ngdual] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
\ /7
3ignal 1: VD1 A&, Wawelength=230 nm \NH
Peak RetTime Type Width Airea Height Area
#  [umin] [win] wiU *s  [wdD ] B
B e I | I |
1 13.873 BV 0.5808 22.16280 5.11960e-1 2.1B23
2 18.104 VB 0.5179  993,40417 28.51423 87.8177
Totals : 1015.56898 30.0zZ619 (+)_4b

Instrument 1 7/21/2015

#%% End of Report &%

11:03: 57 AM

Page L of 1



Data File C:%CHEM32Y1%DATANZHOU-L15V\YZNOODE998.D
Sample Name: BS-3--73B(+-)

Acg. Operator
Acg, Instrument
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

FJawple Info

Z

Instrument 1

1/16/2015 11:33:31 M
C:\CHEM32% L\METHOD S\DEF LC.M
171642015 11:31:44 PH by
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 11:02:08 AM by
(wodified after loading)
0D-H, H/i-Pr0OH = 70430, 0.7 nl/nin,

Location : Vial 1

30 oC, 230 nm

KFin]] eler gt =2 301 o CZFT- T 5 2RO B85 07
mad 7]
40
301
-
#
o
I
@
20 2
104
R I NN
T T T T T T T
1] 2 4 [} g 10 12 14 16 min|
Area Percent Report
Jorted Bv HGitmal
Multiplier: H 1.0000
Dilution: 1.0000
Samnle Amount: H 1.00000 [ngdual] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
N4
Signal 1: VUD1 A, Wavelength=230 nm S\NH
Peak RetTime Type Width Airea Height Area
#  [umin] [win] wiU *s  [wdD ] B
B e B I | I |
1 12.429 BB 0.3480 521.40002 22.70233 50.55637
Z 15.825 BB 0.4507 509,77518 17.27071 49,4363
Totals : 1051.17520  39.97304 (+/-)-4¢
#%% End of Report &%

Instrument 1 7/21/2015 11:02: 13 AM

Page L of 1

$195

Data File C:%CHEM32Y1%DATANZHOU-16M\YZNODE2426.1
Sample Name: BS5-3-73B

Acg. Operator
Ao,
Injection Date
Acg. Method

Last changed

Analysis Method :

Last changed

FJawple Info

Instrument :

Instrument 1

9/20/2016 10:34:57 PM
C:)\CHEM32% L\METHOD S\ DEF_LC.M
972042016 10:32:32 PH
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
1071972016 2:22:17 PH by 0
(wodified after loading)
O0D-H, Hexane/i-PrOH = 70730,

Location :

0.7 nL/uin,

Vial 1

300C, ZZ0nm

KFin]] eler gt =2 301 o CZFTI- T o 2RO 26 107
mad 7]
30
50 -
40 @
g
bl
20
@
2
=
o9 o
T T T T T T T
1] 2 4 i} 8 10 12 14 16 min|
Area Percent Report
Jorted Bv HGitmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
QP
Signal l: VD1 A, Wawelehgth=230 nm \NH
Peak RetTime Type Width Area Height Area
# [minl [min] wAl *s5 [md1T 1 %
e R l--==l--=--- | | | |
1l 12.369 BB 0.4024 24.94381 9.08971e-1 2.4449
2 15.495 BB 0.4435 5995.27411 34.28B829 97.5551
Totals : 1020.21792  35.19526 (+)-4c

*#%% End of Report %%

Instrument 1 10/19/2016 2:22:22 P O

Page L of 1



Data File C:%CHEM32\1%\DATA\ZHOU-154¥ZNOOS121.D Data File C:%CHEM32\1\DATA\ZHOU-16%TZNOOZ2425.D

Sample Name: BS-3-73(+-) Sample Name: BS-3-74C
Acg. Operator H Acg. Operator
Acg. Instrument @ Inscrument 1 Location @ Vial 1 Acg. Instrument @ Inscrument 1 Location @ Vial 1
Injection Date : 8/20/2015 8§:53:12 FM Injection Date : 9/20/2016 10:09:46 FM
Acg. Method : C:NCHEM3EW LWMETHODSADEF LC.1 Acg. Method : C:NCHEM3EW LWMETHODSADEF LC.H
Last changed ¢ 872072015 §:49:02 PM bv Last changed ¢ 97202016 10:06:18 PM
(modified after loading) (modified after loading)
Analvsiz Method : C:3ZCHEM3Z\1\METHODSZDEF LC.IT Analvsiz Method : C:3ZCHEM3Z\1\METHODSZDEF LC.IT
Last changed 1 §/20/2015 9:20:09 PN by Last changed : 10/19/2016 2:24:09 PM by O
(modified after loading) (modified after loading)
Sample Info : 00-H, H/i-PrOH = 70/30, 0.7 wl/min, 30 oC, 230 rm Sample Info : 0D-H, Hexane/i-Pr0OH = 70/30, 0.7 wl/min, 300C, Z2Z0nm
IO A, iavelen gihe 2 30 rm (20 D- 15 ZRO0ETZT 03 I A, iavelen ghe 2 0 rm (20 O-T B ZHO0 2825 03
mal ] mal ]
35 175
20 180
54 125
o
e
b
o
20 - 100+
2
154 = 75 _
- =
L
=
10 50
5 25 a
E
haj
D—;;s}nM—.—__'__ [
T T T T T T T T T T T T T T T T
0 25 5 T8 0 125 15 175 20 min| 1] 25 g 75 0 12.5 15 175 0
Area Percent Report Area Percent Report
Jorted Bv H Signal Jorted Bv H Signal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilucion: H 1.0000 Dilucion: H 1.0000
Use Maltiplier & Dilution Factor with ISTDs Use Maltiplier & Dilution Factor with ISTDs
QP
Signal 1: YWDl &, Wavelength=230 mm S. Signal 1: YWDl &, Wavelength=230 mm N\
NH ~
Peak RetTime Type Width Area Height Area Peak RetTime Type Tidth Area Height Area NH
# Mwinl minl mATT *5 [ a1T 1 % # Mwinl minl mATT *5 [ a1T 1 %
i R l-—==l--=--- | | | | i R l-—==l--=-- | | | |
1l 12.756 BE 0.3342 445.19214 20.43899 50,1805 1l 12.889 VB 0.3490 235.72371 10.28322 L0.6701
2 17.899 BB 0.4525 441.96895 14.03212 49.8185 2 18.081 BE 0.5196 1973.47937 57.948915 §9.3299
Totals : g887.18ll2 34.47110 Totals : 2209.20308 68.23237
(+/-)-4d (+)-4d
#*% End of Report *#+% #*% End of Report *#+%
Instrument 1 §/2042015 9:20:20 PM Page 1 of 1 Instrument 1 10/19/2016 2:24:12 PH 0O Page 1 of 1

5196



Data File C:%CHEM32Y1%DATANIVTZ007010.D
Sample Name: BS-3-74D(+-)

Acg. Operator ZHOU

Acg, Instrument @ Instrument 1 Location @ Wial 1
Injection Date 1/14/2015 2:00:47 PH

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT

Laat changed 171442015 1:58:23 PM by ZHOU
(modified after loading)

C:3CHEM32Y L\METHOD 5\DEF LC.M
772172015 11:30:40 AM by

(wodified after loading)

0D-H, H/i-Pr0OH = 70430, 0.7 nl/nin,

Analysis Method :
Last changed

Sample Info 30 oC, 230 nm

KFin]] relen gth=2 30 v C T 2N OT 0.0
mad 7]
204
15 4 =
&
o
104 5
=
5
] _/b\'\—h}\_/;w\_“__-»_
T T T T T T T
1] 2.5 5 A 0 12.5 15 178 min|
Area Percent Report
Jorted Bv HGitmal \ 7/
Multiplier: H 1.0000 S
Dilution: : 1.0000 \NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=230 nm
Peak RetTime Type Width Area Height Area F
# [minl [min] wAl *s5 [md1T 1 %
B B [l B [ I [ I (+/-)-4e
1l 12.0385 VB 0.3284 296.69174 13.69643 50,2223
2 17.127 BB 0.4805 294.06473 9.35002 49,7777
Totals : 590. 75647 23.046845

*#%% End of Report %%

Instrument 1 7/21/2015 11:30:43 AM Pags L of 1

5197

Data File C:%CHEM32Y1%DATANIVNTZ007034.D
Sample Name: BS-3-74D

Acg. Operator ZHOU

Acg, Instrument @ Instrument 1

Injection Date 1/17/2015 12:49:56 FM

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT

Laat changed 117742015 12:32:55 PM by ZHOU
(modified after loading)
C:3CHEM32Y L\METHOD 5\DEF LC.M
772172015 11:33:23 AM by

(wodified after loading)

Analysis Method :
Last changed

FJawple Info

0Db-H, H/i-Pr0H = 70/30, 0.7 nl/nin,

Location : Vial 1

30 oC, 230 nm

KFin]] elen gth=2 30 v C T 2T O 4.0
Al
1401
120+
100
.
&
&
304 =
il
40
20
=
2
&
=
— "
T T T T T T
1] 2.5 5 A 0 12.5 15 178 min|
Area Percent Report
Jorted Bv HGitmal Q\ /p
Multiplier: H 1.0000
Dilution: : L.0000 \NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=230 nm
Peak RetTime Type Width Area Height Area F
X N b -
B B (+)-4e
1l 12.309 BB 0.3419 29.38605 1.28794 1.1519
2 17.387 BV 0.45985 2521.75854 77.53453 98.6481
Totals : 2551.14460 78.82247

*#%% End of Report %%

Instrument 1 7/21/2015 11:33:26 AM

Page L of 1



Data File C:%CHEM32Y1Y%DATANZHOU-L15V\YZNOODE996.D
Sample Name: BS-3--78C(+-)

Acg. Operator
Acg, Instrument
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

FJawple Info

Z

Instrument 1

1/16/2015 10:35:30 PM
C:\CHEM32% L\METHOD S\DEF LC.M
171642015 10:32:56 PH by
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 10:54:42 AM by
(wodified after loading)
0D-H, H/i-Pr0OH = 70430, 0.7 nl/nin,

Location : Vial 1

30 oC, 230 nm

KFin]] YT el T ) B e B 1 R
mad 7]
20
.
15 | &
-
104 2
b}
=
54
o4
T T T T T T
1] 25 5 ) 0 125 15 175 20 min|
Area Percent Report
Sorted Bv Simmal ()\\ //()
Multiplier: : 1.0000 S.
Dilution: 1.0000 NH
Samnle Amount: H 1.00000 [ngdual] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Me
Fignal l: VD1 A, Wavelength=2Z30 nm (+/_)_4f
Peak RetTime Type Width Airea Height Area
#  [umin] [win] wiU *s  [wdD ] B
B e B I | I |
1 9.247 VB 0.2368 213.75076 13.52772  48.7381
Z 17.633 BB 0.4668 224.81955 7.305l5 ©5l.z2619
Totals : 43557031 20.583e87
#%% End of Report &%

Instrument 1 7/21/2015 10:54: 46 AM

Page L of 1

5198

Data File C:%CHEM3241Y
Sample Name: BS-3--T78C

DATAYZHOU- L5V YZNOOG995.D

Acg. Operator
Acg, Instrument
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

FJawple Info

Z

Instrument 1

1/16/2015 10:01:11 PM
C:\CHEM32% L\METHOD S\DEF LC.M
171642015 9:57:31 P by Z
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 10:55:15 AM by
(wodified after loading)

0Db-H, H/i-Pr0H = 70/30, 0.7 nl/nin,

Location : Vial 1

30 oC, 230 nm

KFin]] eler gt =2 301 o CZFT- T 5o ZHO0 B855I
mad 7]
a0+
LR
40
=
3
I
-
20 o
S NSV S
0
T T T T T T T T
1] 25 5 ) 0 125 15 175 20 min|
Area Percent Report
Jorted Bv HGitmal O\\ /,O
Multiplier: H 1.0000 N
Dilution: 1.0000 NH
Samnle Amount: H 1.00000 [ngdual] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Me
Sigmal l: TUDL &, Wavelength=230 nm (+)-4f
Peak RetTime Type Width Airea Height Area
#  [umin] [win] wiU *s  [wdD ] B
R e Bt I | |
1 9.310 VB 0.2441 24.82518 1.53405 2.8591
2 17.730 BB 0.4656 5843.44727 27.72587 87.1409
Totals : 86827244 28,2599z

#%% End of Report &%

Instrument 1 7/21/2015 10:55:19 AM

Page L of 1



Data File C:%CHEM32Y1%DATANLVNTZ007038.D
Sample Name: BS-3-78D(+-)

Acg. Operator
Ao,
Injection Date
Acg. Method

Last changed

Analysis Method :

Last changed

FJawple Info

Instrument :

ZHOU

Instrument 1

1/17/2015 3:02:10 PM
C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT
1/17/2015 3:00:26 PM by ZHOU
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772142015 2:13:12 PH by
(wodified after loading)
0D-H, H/i-Pr0OH = 70430, 0.7 nl/nin,

Location : Vial 1

30 oC, 230 nm

KFin]] elen gth=2 30 v C T 2O B 0
mad ]
35
304
25
204 -
=
o
=
15
104 _
=
£
5]
0d
53
T T T T T T T
1] 25 5 ) 0 125 15 175 20 min|
Area Percent Report
gorted By Simmal \ 7/
Multiplier: : 1.0000 S.
Diluion: : 1.0000 NH
Use Multiplier & Dilution Factor with ISTDs
n-C3H7
Signal 1: VD1 A, Wawelength=230 nm
(+1-)-49
Peak RetTime Type Width Area Height Area
# [minl [min] wAl *s5 [md1T 1 %
il Bl [t et | | | |
1 8.391 VB 0.1987 250.57877 19.0311l6 50,3492
2 18.411 BB 0.4772 247.10324 8.02363 49.6508
Totals : 497.68201 27.05479

Instrument 1 7/21/2015 2:13:18 PM

*#%% End of Report %%

Page L of 1

5199

Data File C:%CHEM32Y1%DATANIVNTZ007045.D
Sample Name: BS-3-78D

Acg. Operator
Ao,
Injection Date
Acg. Method

Last changed

Analysis Method :

Last changed

FJawple Info

Instrument :

ZHOU

Instrument 1

1/168/2015 8:22:22 AM
C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT
171842015 8:19:41 AM by ZHOU
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772142015 2:13:57 PH by
(wodified after loading)

0Db-H, H/i-Pr0H = 70/30, 0.7 nl/nin,

Location :

Vial 1

30 oC, 230 nm

KFin]] relen gth=2 30 v C T 207095 0
mad ]
70
60
0
2
40 =
304
204
10
w©
e
5
0d =
T T T T T T T T T
1] 2 4 L] g A1} 12 14 16 18 min|
Area Percent Report
Jorted Bv HGitmal \ /7
Multiplier: H 1.0000
Dilution: : 1.0000 “NH
Use Multiplier & Dilution Factor with ISTDs
Signal l: VDL &, Wavelength=230 mu (+)4 n-CsHz
+)-
Peak RetTime Type Width Area Height Area g
# [minl [min] wAl *s5 [md1T 1 %
il Bl I--== === | | | |
1 8.275 BB 0.1671 19. 46494 1.84034 L1.7268
2 17.804 BB 0.4396 1107.76147 36.94B886 98.2732
Totals : 1127.22641 40.78920

*#%% End of Report %%

Instrument 1 7/21/2015 2:14:01 PM

Page L of 1



Data File C:%CHEM32Y1%DATANINTZ007043.D
Sample Name: BS-3-78E(+-)

Acg. Operator ZHOU

Acg, Instrument @ Instrument 1

Injection Date 1/16/2015 7:26:37 AM

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT

171842015 7:24:39 AM by ZHOU
(modified after loading)
C:3CHEM32Y LNMETHOD 5A\DEF LC.M
772172015 2:18:23 PH by
(wodified after loading)

Last changed

Analysis Method :
Last changed

FJawple Info

0Db-H, H/i-Pr0H = 70/30, 0.7 nl/nin,

Location :

Vial 1

30 oC, 230 nm

KFin]] eler gth=2 30 v C T 2093 0
mALl
140 o
120 4
1004
a0 o
60+
g
=
e
40 4
2
=
b
204
o4
T T T T T T T T
1] 2 4 [} g 10 12 14 16 min|
Area Percent Report
gorted By Simmal \ 7/
Multiplier: H 1.0000 N
Dilution: : 1.0000 NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=230 nm y
_ _ (+-)-4h
Peak RetTime Type Width Area Height Area
# [minl [min] wAl *s5 [md1T 1 %
el Bl el B | | |
1 7.949 EB 0.1811 575.98853 48.37144 49,2871
2 14.930 BB 0.3838 593.12500 23.92873 50.73z2%
Totals : 1169.11353 72.30117

*#%% End of Report %%

Instrument 1 7/21/2015 2:18:27 PH

Page L of 1

S200

Data File C:%CHEM32Y1%DATANIVNTZ007042.D
Sample Name: BS-3-78E

Acg. Operator ZHOU

Acg, Instrument @ Instrument 1

Injection Date 1/16/2015 6:38:16 AM

Acg. Method C:HPFCHEMY 1\METHOD 3\ DEF LC1.IT

Laat changed 171842015 5:56:15 AM by ZHOU
(modified after loading)

C:3CHEM32Y LNMETHOD 5A\DEF LC.M
772142015 2:19:00 PH by

(wodified after loading)

0D-H, H/i-Pr0OH = 70430, 0.7 nl/nin,

Analysis Method :
Last changed

FJawple Info

Location :

30 oC, 230 nm

Vial 1

KFin]] eler gth=2 30 v C T 2T OS2 0
mal 7]
250 o
200 o
@
E
H
=
150 4
100 4
504
e
&
"
0
T T T T T T T T
1] 2 4 [} g 10 12 14 16 min|
Area Percent Report
Sorted By simmal N/
Multiplier: H 1.0000 ~
Dilution: : 1.0000 NH
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawelength=230 nm (+) 4h
Peak RetTime Type Width Area Height Area
# [minl [min] wAl *s5 [md1T 1 %
il Bl [t ettt | | | |
1 7.915 VB 0.1865 44,3181 3.62127 1.0906
2 14.709 BB 0.3883 4019.31396 159.67644 95.9094
Totals : 4063.63212  163.29971

*#%% End of Report %%

Instrument 1 7/21/2015 2:19:04 PH

Page L of 1



Data File C:\CHEM321WDATANEZHOU-16\YZNOO1368.0
Sample Name: BS-6-6C(+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last changed

Analysis Method :

Last changed

SJample Info

Insatrument L

5/15/2016 11:26:31 PH
C:\CHEM3ZY 1Z\METHOD 3\DEF_LC.IT
5/15/201l6 11:23:58 PO
(modified after loading)
C:WCHEM32Y 1WVMETHOD 5\DEF_LC.IT
642972016 3:23:05 PM
(modified after loading)

Location :

¥ial 1

0D-H, Hex/i-Pr0H =70/30, 0.7 wl/min, 300C, 220 nm

wOT welen gth=2 20 nm (ZH 0= TEYW ZHD0 1765 07
mAL
140+
120 -
100 -
&0
60
40
&
b g
= w
k f\
o
T T T T T T T
0 4 [} 8 A1} 12 14 16 min|
Area Percent Report
Sorted Bv Simmal \ //
Multiplier: H 1.0000 N
Dilution: : 1.0000 NH
Use Maltiplier & Dilution Factor with ISTDs
Me Ph
Signal 1: VWDl &, Wavelength=220 nm
_ _ (+1-)-4i
Peak RetTime Type Width Area Height Area
# Mmind [win] @il *s5 [md1T 1 &
il B |==== === | | | |
1 12.997 EE 0.3761 545.74561 22.168139 50,1036
2 15.520 EB 0.4457 543, 45540 16.54109 49.8964
Totals : 1089, 23401 40.70248

#*#% End of Report *+%

Instrument 1 6/29/2016 3:23:12 M

Page L of 1

5201

Data File C:\CHEM32\1\DATANZHOU-16NYZINOOL369.D
Sample Name: BS-6-6C

Acg. Operator

Aog. Instrument @

Injection Date
Acqg. Method
Last changed

Analysis Method :

Last changed

fample Info

Inatrument 1 Location : ¥Wial 1
5/15/2016 11:46:01 PM

C:\CHEM3Z\ L\METHOD S\DEF_LC.H

57l5/2016 11:43:41 PH

(modified after loading)

C:\CHEM3Z L\METHOD S\DEF_LC.H

672972016 3:23:05 PH

(modified after loading)

0D-H, Hex/i-FrOH =70/30, 0.7 nl/fmin, 300C, 220 nm

SAWOT velength=2 20 nm (ZHOU- TR ZHO0 1369 .07
mAl
140 o
120
100 |
30
60 i~
bl
40
20 -+
2
L = S -
o L
T T T T T T T
1} 4 L] 8 0 12 14 16 min|
Area Percent Report
Sorted By Siomal Q\ //()
Multiplier: : 1.0000 S.
Dilution: : 1.0000 NH
Tse Maltiplier s Dilution Factor with ISTDs
Me Ph
Signal 1: VWDl &, Wavelength=220 nm
. (+)-4i
Peak RetTime Type Widch Area Height Area
# [mind min] wdl *5 [ a1T 1 &
il B | === = | | | |
1 13.004 BB 0.3952 85.65388 3.34134 5.8268
2 15.477 BB 0.4510 1384.35466 47.25777 94,1732
Totala 1470.00874 50.59911

Instrument 1 6/29/2016 3:23:24 FH

##%% End of Report #+#%

Page 1 of L



Data File C:\CHEM32)1WDATANEZHOU-16\YZNOO1365.0
Sample Name: BS-6-6&4(+-)

Data File C:\CHEM32\1\DATANZHOU-1eNYZINOOL364.D
Sample Name: BS-6-64

Acg. Operator
Aog. Instrument @
Injection Date
Acqg. Method

Last changed

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

Last changed

Inatrument 1 Location : ¥Wial 1
5/15/2016 9:51:06 PM

C:\CHEM3Z\ L\METHOD S\DEF_LC.H

57l5/2016 9:45:07 PH

(modified after loading)

C:\CHEM3Z L\METHOD S\DEF_LC.H

672972016 3:18:20 P

(modified after loading)

0D-H, Hex/i-PrOH =70/30, 0.7 wnlL/mwin, 300C, 220 nm

Insatrument L Location : ¥ial 1
5/15/2016 10:19:32 PH

C:\CHEM3ZY 1Z\METHOD 3\DEF_LC.IT

541572016 10:16:21 PO

(modified after loading)

C:WCHEM32Y 1WVMETHOD 5\DEF_LC.IT

642972016 3:18:29 PM

(modified after loading)

OD-H, Hex/i-Pr0OH =70/30, 0.7 wl/min, 300C, 220 nm

Analysis Method :
Last changed

Analysis Method :
Last changed

SJample Info fample Info

wOT welen gth=2 20 nm (ZH 0= TEW ZHD0 1765 07 SAWOT velength=2 20 nm (ZHOU- TR ZHO0 1364 .07
LEI mau 7]
&0 30
&0 0
40 - * 40 =
b - b3
= bt =
o
20 20
o
| :
[
-
0 0 T
T T T T T T T T
0 5 A1} 15 20 min| o g 0 15 20 min|
Area Percent Report Area Percent Report
Sorted By Sicmal \\ // Sorted By Simmal \ 7/
Multiplier: H 1.0000 N Multiplier: H 1.0000 N
Dilution: : 1.0000 NH Dilution: : 1.0000 NH
Use Maltiplier & Dilution Factor with ISTDs Tse Maltiplier s Dilution Factor with ISTDs
MeO Ph MeO Ph
Signal 1: VWDl &, Wavelength=220 nm Signal 1: VWDl &, Wavelength=220 nm
; ; (+1-)-4] ; (+)-4i
Peak RetTime Type Width Area Height Area Peak RetTime Type Widch Area Height Area
# Mmind [min] malT *s5 [md1T 1 & # [mind min] mall *5 [ a1T 1 &
il Bl |t et | | | | il B | === = | | | |
1 17.414 EE 0.5763 1074.66589 28.53231 49,5929 1 17.489 BB 0.5583 76.01335 2.04100 5.3976
2 21.939 EB 0.7008 1082.30835 23.88370 50.4071 2 21.880 BB 0.7073 1332.27161 26.87073 94.6024
Totals : 2le6. 97424 52.42601 Totala 1408, 28496 30.91173

#*#% End of Report *+% ##%% End of Report #+#%

Instrument 1 6/29/2016 3:18:33 M Page L of 1 Instrument 1 6/29/2016 3:18:47 FPM Page 1 of L

5202



Data File C:\CHEM32\1WDATANEZHOU-16\YZNOO3078.0
Sample Name: BS-7-58(-+)

Acg. Operator H

Acg. Instrument @ Instrument 1

Injection Date l2/22/2016 11:04:06 AM

Acg. Method C:\CHEM3ZY 1Z\METHOD 3\DEF LC.IT
Last changed 12722742016 10:49:43 &M by 0
(modified after loading)
C:WCHEM32Y 1WMETHOD 5\DEF LC.IT
las22/8016 10:25:13 PH by O
(modified after loading)
0D-H, Hexane/i-PrOH = 70/30,

Analysis Method :
Last changed

SJample Info

0.7 wL/min,

Location : ¥ial 1

300C, 220 nm

T welern gth=2 211 v (2 - T B 2RO 0TS 107
mal 7]
500 4
400
300 =
z
- o
= =
=
200
100
[ T
T T T T T T T T T
0 2 4 i} 8 10 12 14 16 18 min
Area Percent Report
Jorted Bv Gitmal
Multiplier: H 1.0000
Dilucion: H 1.0000 O\\ /,O
Use Maltiplier & Dilution Factor with ISTDs N
Signal 1: VWDl &, Wavelength=220 nm
Peak RetTime Type Width Area Height Area F Ph
#  Iwin fwinl mhU  *s  [whU ] B (+-)-4k
i R [l e | | | |
1 13.641 EE 0.3814 6103.41357 244,54706  50.0337

2 15.715 EB 0.4392 6095, 16262

Totala : 1.21986e4  459.08270

214.51564 43,9663

#*#% End of Report *+%

Instrument 1 12/22/2016 10:25:16 PH O

Page L of 1

5203

Data File C:\CHEM32\1\DATANZHOU-1eNYZNOO3079.D
Sample Name: BS-7-58

Acg. Operator Ha]

Aog. Instrument @ Instrument 1

Injection Date 12/22/2016 11:24:38 AM

Acg. HMethod C:\CHEM3Z\ I\METHOD S\DEF LC.H
Last changed 1272242016 11:23:46 &M by 0
(modified after loading)
C:\CHEM32\ L\METHOD S\DEF LC.H
1272272016 10:26:52 PM by O
(modified after loading)
0D-H, Hexane/i-Fr0OH = 70/30,

Analysis Method :
Last changed

fample Info

0.7 nL/min,

Location : ¥Wial 1

300C, 220 nm

DT eler =2 211 v CZAO0- 1B ZHO0 3079 105
mau 7]
250
200
150 o
z
@
ol
100 o
50
2
£
bl
i T
T T T T T T T T T
1} 2 4 i} 8 10 12 14 18 18 min|
Area Percent Report
Gorted By Hignal
Multiplier: H 1.0000
Dilution: H 1.0000 o\\ /,o
Tse Maltiplier s Dilution Factor with ISTDs <
Signal 1: VWDl &, Wavelength=220 nm
Peak RetTime Type Widch Area Height Area F Ph
# [mind min] wdl *5 [ a1T 1 & (+)_4k
e R [l R | | | |
1 13.680 BB 0.3703 47.05296 L.98030 1.4229
2 15.564 BB 0.4345 3259.68604 115.36879 98.5771
Totala 3306.73899  117.349590

##%% End of Report #+#%

Instrument 1 12/22/2016 10:27:14 PH O

Page 1 of L




Data File C:\CHEM32)1WDATANEZHOU-16\YZNOO1370.D
Sample Name: BS-6-6D(+-)

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

Last changed

Insatrument L

5/16/2016 12:06:40 AM
C:\CHEM3ZY 1Z\METHOD 3\DEF_LC.IT
5/l6/20l6 12:04:18 AN
(modified after loading)
C:WCHEM32Y 1WVMETHOD 5\DEF_LC.IT
642972016 3:25:18 PM
(modified after loading)
OD-H, Hex/i-Pr0OH =70/30, 0.7

Analysis Method :
Last changed

SJample Info

Location : ¥ial 1

wl/min, 300C, 220 nm

wOT welen gth=2 20 nm (ZHO0-TEW ZHD0 1270 07
LEI
800 o
600
=+
=
5
400 +
=
a
=4
00
o
T T T T T
0 2 4 L} 8 10 min|
Area Percent Report
Sorted Bv Simmal Q\ //()
Multiplier: H 1.0000 -
Dilution: H L.0000 NH
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=220 nm Me n-Bu
. . (+/-)-41
Peak RetTime Type Width Area Height Area
# Mmind [win] @il *s5 [md1T 1 &
i R |-—=-l------- | | | |
1 6.734 VB 0.1604 4637.92090 436.22708 50.4776
2 10.018 VB 0.2671 4550.14745 261.468633 49.5224
Totals : 9188.06836 £97.71341

#*#% End of Report *+%

Instrument 1 6/29/2016 3:25:21 M

Page L of 1

Data File C:\CHEM32\1\DATANZHOU-1eNYZNOOL3T71.D
Sample Name: BS-6-6D

Acg. Operator
Aog. Instrument @
Injection Date
Acqg. Method

Last changed

Inatrument 1

5/16/2016 12:21:28 AM
C:\CHEM3Z\ L\METHOD S\DEF_LC.H
57l6/2016 lZ:19:16 AM
(modified after loading)
C:\CHEM3Z L\METHOD S\DEF_LC.H
672972016 3:25:142 P
(modified after loading)

Analysis Method :
Last changed

Location : ¥Wial 1

Sample Info 0D-H, Hex/i-Pr0OH =70/30, 0.7 nlL/min, 300C, 220 nm
SAWOT velength=2 20 nm (ZHOU- TR ZH00 1371 .07
mAll
14010
1200 H
1000
200
&
&
500 o =
400
200 4
&
=
5
i
T T T T T
1} 2 4 L} 8 10 min|
Area Percent Report
Gorted By Hignal \ /7
Multiplier: H 1.0000 -
Dilution: : 1.0000 NH
Tse Maltiplier s Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=220 nm Me n-Bu
. (+)-41
Peak RetTime Type Widch Area Height Area
# [mind min] wdl *5 [ a1T 1 &
e R | —===l=mm—- | | | |
1 6.757 W 0.1666 213.45477 19.12925 2.0143
2 9.981 EB 0.26868 1.03536e4 581.72925 97.9857
Totala 1.05971ed 610.85850

##%% End of Report #+#%

Instrument 1 6/29/2016 3:25:46 FH

5204

Page 1 of L



Data File C:\CHEM32\1WDATANEZHOU-16\YZNOO1367.0
Sample Name: BS-6-6B(+-)

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

Last changed

Insatrument L

5/15/2016 11:09:53 PH
C:\CHEM3ZY 1Z\METHOD 3\DEF_LC.IT
5/15/2016 11:08:07 PO
(modified after loading)
C:WCHEM32Y 1WVMETHOD 5\DEF_LC.IT
642972016 3:20:42 PHM
(modified after loading)

Analysis Method :
Last changed

SJample Info

Location :

¥ial 1

0D-H, Hex/i-Pr0H =70/30, 0.7 wl/min, 300C, 220 nm

Data File C:\CHEM32\1\DATANZHOU-1eNYZINOOL366.D
Sample Name: BS-6-6B

Acg. Operator
Aog. Instrument @
Injection Date
Acqg. Method

Last changed

Inatrument 1

5/15/2016 10:47:58 PM
C:\CHEM3Z\ L\METHOD S\DEF_LC.H
5715/2016 10:44:50 PH
(modified after loading)
C:\CHEM3Z L\METHOD S\DEF_LC.H
672972016 3:21:118 PH
(modified after loading)

Analysis Method :
Last changed

fample Info

0D-H, Hex/i-FrOH =70/30, 0.7 nl/fmin,

Location : ¥Wial 1

300C, 220 mm

wOT welen gth=2 20 nm (ZH 0= TEW ZHD0 1767 07 SAWOT velen gth=2 20 nm (ZHOU- TR ZHO0 1366 .07
mal mau 7]
120 o
400
100 -
& 00
e
a3
- &
& =
60 o =
® 200
T
40 -] =
100 -
20
g
©
i . o
o 0 BT U .
T T T T T T T T T T T T T
0 2 4 [} g 10 12 min| o 2 4 i} g 0 12 14 min|
Area Percent Report Area Percent Report
Jorted Bv Gitmal O\\ /,O Gorted By Hignal \\ /,o
Multiplier: H 1.0000 S\ Multiplier: H 1.0000 N
Dilucion: : 1.0000 NH Dilution: : 1.0000 NH
Use Maltiplier & Dilution Factor with ISTDs Tse Maltiplier s Dilution Factor with ISTDs
MeO n-Bu MeO n-Bu
Signal 1: VWDl &, Wavelength=220 nm Signal 1: VWDl &, Wavelength=220 nm
+/-)- +)-
Peak RetTime Type Width Area Height Area ( / ) 4m Peak RetTime Type Widch Area Height Area ( ) 4m
# Mmind [min] malT *s5 [md1T 1 & # [mind min] mall *5 [ a1T 1 &
il B |t ettt | | | il B | === = | | | |
1 8.298 VW 0.2384 879.48865 55.61186 50.1764 1 8.345 VB 0.2472 91, 52423 5.56619 1.6730
2 11.418 EB 0.3472 873.30591 36.35274 49,8236 2 11.303 BB 0.3438 5379.23779 236.68463 958.3270
Totals : 1752, 79456 93.96460 Totala 5470.76202  242.:25082

#*#% End of Report *+%

Instrument 1 6/29/2016 3:20:47 M

##%% End of Report #+#%

Page 1 of 1 Instrument 1 6/29/2016 3:21:25 FH

5205

Page 1 of L



Data File C:%CHEM32Y1YDATANIVNTZ007148.D
Sample Name: BS5-3-86G

Data File C:%CHEM32Y1%DATANIVTZ007138.D
Sample Name: BS-3-BZa(+-)

Acg. Operator : ZHOU Acg. Operator : ZHOU
Acg, Instrument @ Instrument 1 Location @ Wial 1 Acg, Instrument @ Instrument 1 Location @ Wial 1
Injection Date : 1/30/2015 8:12:35 AM Injection Date : 1/31/2015 10:53:59 AM
Acg. Method : C:\HPCHEM\, 1\METHOD 3\DEF LC.H Acg. Method : C:\HPCHEM\, 1\METHOD 3\DEF LC.H
Last changed t 143042015 7:33:19 AW by ZHOU Last changed t 143172015 9:23:15 AM by ZHOU
(modified after loading) (modified after loading)
Analysiz Method : C:\CHEM32\1\METHODZ\DEF LC.HM Analysiz Method : C:\CHEM32\1\METHODZ\DEF LC.HM
Last changed + 7F21/2015 2:23:17 PM by Last changed + 7F21/2015 2:23:17 PM by
(modified after loading) (modified after loading)
Sample Info : OD-H, H/i-ProOH = 80725, 0.7 nl/min, 30 oC, 220 nm Sample Info : O0D-H, H/i-ProOH = 80720, 0.7 nl/win, 30 oC, 220 nm
T A Wivelengthe 2 20 nm (T 2007 T30 AT A Wivelengthe 2 20 nm (T 2007 14807
mad 7] mad 7]
200 o 200 o
150+ 150+
E
=
@
100+ 100+
z
5
=
" ¥
b3
bt
0 0
2
&
2
¥, S S N N o
T T T T T T T T T T T T T
1] 2 4 L] 8 10 12 14 min| 1] 2 4 L] 8 10 12 14 min|
Area Percent Report Area Percent Report
Jorted Bv H HGitmal O\\Il Jorted Bv H HGitmal O\,(,)
Multiplier: H 1.0000 ‘NH Multiplier: H 1.0000 \S~
Dilution: : 1.0000 Dilution: : 1.0000 NH
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs "Me
Signal 1: VD1 A, Wawelength=220 nm Signal 1: VD1 A, Wawelength=220 nm
+/-)-
Peak RetTime Type Width Area Height Area ( / ) 63 Peak RetTime Type Width Area Height (+)'6a
# [minl [min] wAl *s5 [md1T 1 k3 # [minl [min] wAl *s5 [md1T 1 %
i R l--=—=l--==--- | | | | i R l--==l--==--- | | | |
1l 10.354 BB 0.2233 1034.59033 70.64894 50,8032 1l 10.204 BB 0.2429 28.78096 1.84744 L.2720
2 13.344 BB 0.25853 1001.87653 52.18114 49,1965 2 13.060 BB 0.2791 2233.83643 122.87823 98.7280
Totals : 2036.46686 122.83009 Totals : 2862.61730 l24.72667
*#%% End of Report %% *#%% End of Report %%
Instrument 1 7/21/2015 2:23:21 PM Page 1 of 1 Instrument 1 7/21/2015 2:23:32 PM Page 1 of 1

5206



Data File C:%CHEM32\1%DATANZHOU-LS5YYZNOO7171.D Data File C:%CHEM32\1\DATANZHOU-LSYYZNOO7L72.D

Sample Name: BS-3-B8a(+-) Sample Name: BS5-3-884
Acg. Operator H Acg. Operator H
Acg, Instrument @ Instrument 1 Location @ Wial 1 Acg, Instrument @ Instrument 1 Location @ Wial 1
Injection Date : 2/1/2015 8:01:3% FM Injection Date : 2/1/2015 8:25:17 PN
Acg. Method : C:\CHEM3Z41\METHOD 33 DEF LC.H Acg. Method : C:\CHEM3Z41\METHOD 33 DEF LC.H
Last changed f 2/1/2015 7:39:40 PH by Z Last changed t 2/1/2015 8:24:33 PH by Z
(modified after loading) (modified after loading)
Analysiz Method : C:\CHEM32\1\METHODZ\DEF LC.HM Analysiz Method : C:\CHEM32\1\METHODZ\DEF LC.HM
Last changed + 7F21/2015 2:27:16 PM by Last changed  7F21/2015 2:37:39 PM by
(modified after loading) (modified after loading)
Sample Info : OD-H, H/i-ProOH = 80710, 0.7 nl/min, 30 oC, 220 nm Sample Info : O0D-H, H/i-Pr0H = 30710, 0.7 nl/win, 30 oC, 220 nm
T A Wiwelengthe 2 20 nm (AT S ZR007 17T 10y T A, Wiwelengthe 2 20 nm (AT S ZNO07 172 1)
mad ] mal 7]
350
250
300
200 o
250
=
=1
&
s
00 3 150
=
-
150 =
2 100
100+
501
04
&
@
1] o
T T T T T T T T T T T T T T
1] 2 4 i} 8 0 12 14 min| 1] 2 4 L] 8 10 12 14
Area Percent Report Area Percent Report
Jorted Bv H HGitmal Jorted Bv H HGitmal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: H 1.0000 Dilution: H 1.0000
Samnle Amount: H 1.00000 [ngdual] (not used in calc.) Samnle Amount: H 1.00000 [ngdual] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1 A&, Wawelength=220 nm 3ignal 1: VD1 A&, Wawelength=220 nm
Peak RetTime Tvpe Width Area Height Ares O\\’I Peak RetTime Tvpe Width Area Height Area O\\Il
#  [umin] [win] wiU *s  [wdD ] B S‘NH #  [umin] [win] wiU *s  [wdD ] B ~NH
e [ I | I | B e I | I |
1 9.825 ¥V 0.2191 2487.97339 172.65829 49,7009 n_Bu 1 9.657 MM R 0.2080 16.86502 2.92566e-2 0.5547 ..-lln_Bu
2 14.316 WV 0.3362 2517.92163 114.69235 50,2591 2 l4.208 ¥V 0.3185 3207.59644 152.28621 99,4153
Totals : 5005.89502  Z37.35167 Totals : 3EE26.46148 152.31547
(+/-)-6b (+)-6b
#%% End of Report &% #%% End of Report &%
Instrument 1 7/21/2015 2:27:20 PM Page 1 of 1 Instrument 1 7/21/2015 2:37:44 PH Page 1 of 1

5207



Data File C:%CHEM32Y1%DATANZHOU-L15VYZNOO7174.D
Sample Name: BS-3-88B(+-)

Acg. Operator -

Acg, Instrument @ Instrument 1

Injection Date 2/1/2015 9:12:16 FM

Acg. Method C:\CHEM32% L\METHOD S\DEF LC.M

Last changed 27142015 9:09:53 PH by Z
(modified after loading)
C:\CHEM324 IN\METHOD 5% DEF LC.M
772172015 2:42:22 PH by

(wodified after loading)

Analysis Method :
Last changed

FJawple Info

O0Db-H, H/i-Pr0OH = 20710, 0.7 nl/nin,

Location : Vial 1

30 oC, 220 nm

KFin]] eler o= 211 v (20T B 2RO 7 174 107
mal 7]
250
200 o
150
o
=
=
100
g
w
501
o
T T T T T T T T
1] 2 4 L] 8 10 12 14 min|
Area Percent Report
Jorted Bv HGitmal
Multiplier: H 1.0000
Dilution: 1.0000
Samnle Amount: H 1.00000 [ngdual] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1 A&, Wawelength=220 nm O
Peak RetTime Tvpe Width Area Height Area O\\Il
# [win] [win] iU *= [mdT ] S S\NH
e e By I | I |
1 9.185 VB 0.15960 1364.96655 106.58108 49.7854 n_C H
2 15.011 ¥vB 0.3495 1376.73608 60.60832 50,2146 67113
Totals : 2741.70z64  167.189040
(+1-)-6¢

#%% End of Report &%

Instrument 1 7/21/2015 2:42:41 PH

Page L of 1

5208

Data File C:\CHEM32)1WDATANZHOU-15\FZHOO7175.D
Sample Name: BS-3-88B

Z

Instrument 1

2/1/2015 9:34:02 PN
C:4CHEMZEY INMETHOD 33 DEF LC.1
2172015 9:30:18 PH bv Z
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/2172015 2:42:22 PO by
(modified after loading)

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

Analysis Method :
Last changed

SJample Info

Location

Vial 1

op-H, H/i-PrOH = 920/10, 0.7 ml/min, 30 oC, 220 mm

T roelen e 20 i (ZHO -1 5w ZHO0 7175 105
mal 7]
250
200
150
-
I
5
=+
100 4 n
50
2
=
= L
o
T T T T T T T T
0 2 4 L] g A1} 12 14 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Peak RetTime Type Width Area Height Area O\\/I
# [umin] [win] whU *s  [wiU ] B S‘NH
B I e | |
1 9.219 VB 0.210%9 17.20287 1.z20025 0.7a804 -
2 14.977 VB 0.3434 2187.04907  06.54989 99.2196 n-CeHia
Totals 2204.25184 97.85014
(+)-6¢

#%% End of Report %%

Instrument 1 7/21/2015 2:42:27 M

Page 1 «£ 1




Data File C:%CHEM32\1%\DATANZHOU-LS5YYZNOO7734.D Data File C:%CHEM32\1%\DATANZHOU-LS5YYZNOO7733.D

Sample Name: BS-4-1Za(+-) Sample Name: BS-4-124
Acg. Operator H Acg. Operator H
Acg, Instrument @ Instrument 1 Location @ Wial 1 Acg, Instrument @ Instrument 1 Location @ Wial 1
Injection Date : 4/20/2015 7:56:09 PM Injection Date : 4/20/2015 7:38:18 PM
Acg. Method : C:\CHEM3Z41\METHOD 33 DEF LC.H Acg. Method : C:\CHEM3Z41\METHOD 33 DEF LC.H
Last changed t 472042015 7:53:53 PM by Z Last changed t 472042015 7:09:16 PH by Z
(modified after loading) (modified after loading)
Analysiz Method : C:\CHEM32\1\METHODZ\DEF LC.HM Analysiz Method : C:\CHEM32\1\METHODZ\DEF LC.HM
Last changed 1 7F21/2015 2:59:49 PM by Last changed : 7F21/2015 3:00:33 PM by
(modified after loading) (modified after loading)
Sample Info : OD-H, H/i-ProH = 85715, 0.7 nL/win, 30 oC, 220 mm Sample Info : O0D-H, H/i-ProOH = 85715, 0.7 nl/win, 30 oC, 220 mm
T A, Wiwelengthe 2 20 nm (AT S N0 7 78 10y T A, Wiwelengthe 2 20 nm (AT SN0 7 7a 1)
mal mad 7]
1400 -
1200 2000 4
=
4
1000 - s
1500 - @
=
&00 1 I
=
600 - 1000
400 -
500 -
00+
o
2
o 0
T T T T T T T T T T
1] 2 4 i} g 10 min| 1] 2 4 i} g 10 min|
Area Percent Report Area Percent Report
Jorted Bv H HGitmal Jorted Bv H HGitmal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: H 1.0000 Dilution: H 1.0000
Samnle Amount: H 1.00000 [ngdual] (not used in calc.) Samnle Amount: H 1.00000 [ngdual] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1 A&, Wawelength=220 nm 3ignal 1: VD1 A&, Wawelength=220 nm
Peak RetTime Type Width Area Heitht Area O\ i Peak RetTime Type Width Area Heicht Area O\“
#  [umin] [win] wiU *s  [wdD ] B \S #  [umin] [win] wiU *s  [wdD ] B \S
B [l I I I I NH R [l I I I I NH
1 7.996 ¥V 0.1747 1.0835%4 953.94543  49.8263 1 §.051 ¥V 0.2357 235.93143 14.33735 1.1275
2 9.724 VW 0.2313 1.09114ed 717.46490 50,1737 n'Bu 2 9.703 ¥V 0.2372 2.06583ed 1316.68762 98,8725 ""'n'BU
Totals : 2.17473ed4 1671.41034 Me Totals : Z.09243e4 1331.02497 Me
(+/-)-6d (+)-6d
#%% End of Report &% #%% End of Report &%
Instrument 1 7/21/2015 2:59:53 PM Page 1 of 1 Instrument 1 7/21/2015 3:00:36 PM Page 1 of 1

5209



Data File C:\CHEM32)1%DATANZHOU-15\FZHOO7790.1
Sample Name: BS-4-15a(+-)

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

Last changed

Instrument 1

4/23/2015 §:28:33 PN
C:4CHEMZEY INMETHOD 33 DEF LC.1
472372015 T:58:59 PM by 2
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
7/2172015 3:03:10 PH by
(modified after loading)

Analysis Method :
Last changed

Location : ¥Vial 1

Sanple Info Ob-H, H/i-PrOH = 55715, 0.7 wl/min, 30 oC, 220 nm
T roelen GEF= 20 i (ZHO -1 5 ZHO0 7790 105
mal 7]
250 4
00
180
100 bl -+
£ x
= -
i s
50
o
T T T T T T T T
0 2 4 L] 8 10 12 14 16 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Peak RetTime Type Width Area Height Area O\\Il
# [umin] [min] mhU +*s  [wdU ] B S‘NH
il Rttt |l Rttt 1 1 1
1 12.063 WV 0.2939 1505.38686 75.46680 47.6938 n_Bu
2 13.734 WV 0.3571 1650.96960 70.64191 52.3062
Totals : 3156.35657 146.10872 Meo
(+1-)-6e

#%% End of Report %%

Instrument 1 7/21/2015 3:03:13 M

Page 1 «£ 1

S210

Data File C:NCHEM32)1%DATANZHOU-15\FZHOO7791.D
Sample Name: BS-4-15a

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

Last changed

Instrument 1
4/23/2015 9:01:11 PM
C:4CHEMZEY INMETHOD 33 DEF LC.1
472372015 8:57:34 PH by
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/2172015 3:04:45 PH by
(modified after loading)
OD-H, H/i-PrOH = 85715,

Analysis Method :
Last changed

SJample Info

Location

Vial 1

0.7 ml/min, 30 oC, 220 nm

T roelen gE= 20 i (ZHO -1 5w ZH00 7731 105
mal 7]
300
50
&
200+ =
b
180
100
50
=
&
o
1]
T T T T T T T T
0 2 4 L] 8 10 12 14 16 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Peak RetTime Type Width Area Height Area o\\ 11
# [umin] [win] whU *s  [wiU ] % S‘NH
B e e | | |
1 12.081 BE 0.1690 22.035906 L.66512 0.5079 ,_,,,n_Bu
2 13.847 WV 0.3594 4316.92188 180.28851 99,4921
Totals : 43356.96084 1B81.95383 Meo
(+)-6e

#%% End of Report %%

Instrument 1 7/21/2015 3:04:48 PN

Page 1 «£ 1



Data File C:\CHEM32)\1WDATAN1NYE007392.D
Sample Name: BS-3-93C+-)

Acg. Operator = EHOU

Acg. Instrument @ Inscrument 1

Injection Date 3/27/2015 1:56:49 PN

Acg. Method C:YHPCHEMY, 1Y METHOD $A\DEF LC.IM
Laat changed 372772015 12:13:49 PH by ZHOU
(modified after loading)
C:%yCHEM32Y 1NMETHOD SA\DEF LC.M
T/2172015 2:45:14 PH by
(modified after loading)
OD-H, H/i-PrOH = 85715, 0.7 wl/min, 30 oC, 220 mm

Location : ¥Vial 1

Analysis Method :
Last changed

SJample Info

T roelen GE= 2 20 T (T 20T aa T 0
mal ]
175
180
125
100+
8 2
E
75 E o
50
25
o
T T T T T T T
0 25 5 T8 0 125 15 175 20 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Pesk RetTime Type TWidth Area Heiht Area O\\ i
# [umin] [win] whU *s  [wiU ] B S—
B I et | | | | NH
1 17.0687 WV 0.3931 1853.87573 72.82408 47.9332 Ph
2 17.950 WV 0.4368 2013.74890 70.15835 52.0683
Totals : 3867.62463 14Z.98243
(+/-)-6f

#%% End of Report %%

Instrument 1 7/21/2015 2:45:22 M

Page 1 «£ 1

S211

Data File C:\CHEM32)1WDATAN1NYZ007390.D
Sample Name: BS-3-100

Acg. Operator = EHOU

Acg. Instrument @ Inscrument 1

Injection Date 3/27/2015 1:00:44 PM

Acg. Method C:YHPCHEMY, 1Y METHOD $A\DEF LC.IM
Laat changed 372772015 12:13:49 PH by ZHOU
(modified after loading)
C:%yCHEM32Y 1NMETHODSA\DEF LC.M
T/2172015 2:46:03 PH by
(modified after loading)
OD-H, H/i-PrOH = 85715, 0.7 wl/min, 30 oC, 220 mm

Location : ¥Vial 1

Analysis Method :
Last changed

SJample Info

T roelen GE= 20 T (T 20T 3a 0 0
mal ]
350 H
300
50
200
180 -
8
o
=]
100 o
50+
o
@
R | U =
o
T T T T T T T T
0 25 5 T8 0 125 15 175 20 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Peak RetTime Type Uidth irea Height irea O\\,(,)
# [umin] [win] whU *s  [wiU ] B S—
e B R B | | | | NH
1 17.156 WV 0.3757 0. 71045 3.68929 2.8918 Y 'Ph
2 17.929 VB 0.4260 3046.06055 109.6518% 97,1082
Totals : 3136.77103  113.34l18
(+)-6f

#%% End of Report %%

Instrument 1 7/21/2015 2:46:07 M

Page 1 «£ 1




Data File C:NCHEM32)1%DATANZHOU-15\FZHOO7478.D
Sample Name: BS-3-101&(-+)

Acg. Operator H

Acg. Instrument @ Inscrument 1
Injection Date 3/28/2015 4:44:02 PM
Acg. Method C:4CHEMZEY INMETHOD 33 DEF LC.1
Last changed 3/28/2015 4:41:03 PM bv Z
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/2172015 2:56:35 PO by
(modified after loading)
0b-H, H/i-PrOH = 80720,

Analysis Method :
Last changed

SJample Info

Location

Vial 1

0.7 ml/min, 30 oC, 220 nm

VW prelen g 2 20 i (ZHOU-T 5o ZHO0 737 07

mal

40 -

12384

17 567

0 25 5 ) 0

T
12.5

175

Area Percent Report

Jorted Bv Signal

Multiplier: H 1.0000

Dilution: 1.0000

Sample Amount: H 1.00000 [ngéal]

Use Multiplier & Dilution Factor with ISTDs

Signal 1: ¥VWD1 &, Wawelength=2Z0 nm

Peak RetTime Type Width Area Height Area
# [umin] [min] mhU +*s  [wdU ] B

il Rt |l Rttt 1 1 1 1
1 12.884 VB 0.3247 582.10510 27.27588 45.8346
2 17.587 EE 0.4619 609.83812 20.17571 51.1654

Totals : 1191.993E3 47.45159

#%% End of Report %%

Instrument 1 7/21/2015 2:56:39 FM

inot used in cale.)

Page 1 «£ 1

Data File C:\CHEM32)1%DATANZHOU-15\FZHOO7477.D
Sample Name: BS-3-1014

Acg. Operator H

Acg. Instrument @ Inscrument 1
Injection Date 3/28/2015 4:16:23 M
Acg. Method C:4CHEMZEY INMETHOD 33 DEF LC.1
Last changed 3/28/2015 4:15:04 PM bv Z
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/2172015 2:56:02 PH by
(modified after loading)
0b-H, H/i-PrOH = 80720,

Analysis Method :
Last changed

SJample Info

Location

Vial 1

0.7 ml/min, 30 oC, 220 nm

T roelen GE= 20 i (ZHO -1 5w ZHO0 7477 05
mal 7]
250 4
00 @
¥
=
180
100
50
=
2
o
o
T T T T T T T T
0 2.5 k] 75 0 12.5 15 175 20 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Peak RetTime Type TWidth Area Height Area O ”O
# [umin] [win] whU *s  [wiU ] & \\S
el B Rl | | | ~NH
1 12.900 BE 0.3335 170.85477 7.77588 3.2646
2 17.4%6 VE 0.4458 5S062.65332 173.97386 96,7354 i F
Totals : SE33.50809  181.74974
(+)-6g

#%% End of Report %%

Instrument 1 7/21/2015 2:56:05 FM
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Data File Ci\CHEM32)1WDATAW1NYE007391.D
Sample Name: BS-3-93B(+-)

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

Last changed

ZHOU

Instrument 1

3/27/2015 1:30:54 PN
C:3HPCHEM), INMETHOD 33 DEF LC.H
372772015 12:13:49 PH by ZHOU
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/2172015 2:52:13 PH by
(modified after loading)
OD-H, H/i-PrOH = 85715, 0.7 wl/min, 30 oC, 220 mm

Location : ¥Vial 1

Analysis Method :
Last changed

SJample Info

T roelen GE= 20 T (T 20T aa T 0
mal ]
354
30
25
20
15 4
g
104 g ]
=
Eat
54
D,M\_u_.__
ki T T T T T T T T
7A A1} 125 15 17.5 0 22.5 25 min
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Pesk RetTime Type Width Lrea Heirht Area O\\ g
# [umin] [win] whU *s  [wiU ] % S‘NH
e R e | | |
1 16.465 VB 0.4302 263.11935 9.359260 45.8103 CI
2 22.313 W 0.8263 311.24750 7.64610 54,1537
Totals : 574. 36688 17.03870
(+/-)-6h

Instrument 1 7/21/2015 2:52:17 M

#%% End of Report %%

Page 1 «£ 1

5213

Data File C:\CHEM32)\1WDATAV1NYEZ007242.D
Sample Name: BS-3-93B

ZHOU

Instrument 1

3/12/2015 2:59:44 AM
C:3HPCHEM), INMETHOD 33 DEF LC.H
31272015 1:37:05 AM by ZHOU
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/21F72015 2:49:43 PH by
(modified after loading)
OD-H, H/i-PrOH = 85715, 0.7 wl/min, 30 oC, 210 mm

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

Last changed

Location : ¥Vial 1

Analysis Method :
Last changed

SJample Info

ST

prelen gif=2 10 fim (TW 207242 0
mAL

260 -

200+

160

100 o

16.380

27 068

25 min

0 5 10 15 20
Area Percent Report

Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wawelength=210 nm
Peak RetTime Type Tidth Area Height Area O\\“

# [umin] [win] whU *s  [wiU ] B ~NH
——————————————— |==--===] | | |

1 16.380 WV 0.4164 74. 22246 2.65495 1.6434 o Cl

2 Z2.083 VE 0.5675 4442.09717 119.93791 98,3566
Totals : 4516.31963 1E2Z.50z289

(+)-6h

#%% End of Report %%

Instrument 1 7/21/2015 2:49:47 M

Page 1 «£ 1




Data File C:\CHEM32)1WDATAN1NYZ007609.D
Sample Name: BS-4-12B(+-)

ZHOU

Instrument 1

4/21/2015 1:17:57 P
C:3HPCHEM), INMETHOD 33 DEF LC.H
472172015 1:04:20 PM by ZHOU
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/21F72015 3:06:53 PO by
(modified after loading)
0J-H, H/i-PrOH = 85715, 0.7 wl/min, 30 oC, 220 mm

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

Last changed

Location : ¥Vial 1

Analysis Method :
Last changed

SJample Info

T rvelen gE=2 20 rm [ TW 2007600 0
LEI
20
&0
40
@
&
a
& 2
20 4 b
B
Y W N —
o
T T T T T T T T
0 k] 0 15 0 25 30 35 40 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Peak RetTime Tvpe Width Area Height Area O\\’I
# [umin] [win] whU *s  [wiU ] B S‘NH
e R e | | | |
1 31.086 VB 0.9390 1593.88074 24.42246 51.8170 Ph
2 35.562 BV 1.1591 1482.099:24 17.65445 45.1830
Totals : 3075.97998 4z.07691 Me
(+/-)-6i

Instrument 1 7/21/2015 3:06:58 FM

#%% End of Report %%

Page 1 «£ 1

S214

Data File C:\CHEM32)1WDATAV1NYZ007E10.D
Sample Name: BS-4-12B

ZHOU

Instrument 1

4/21/2015 2:10:05 PM
C:3HPCHEM), INMETHOD 33 DEF LC.H
472172015 1:04:20 PM by ZHOU
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/2172015 3:07:47 PO by
(modified after loading)

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

Last changed

Analysis Method :
Last changed

SJample Info

Location

Vial 1

oJ-H, H/i-PrOH = §5/15, 0.7 ml/min, 30 oC, 220 mm

T roelen GE= 20 T (TN OTET O 0
mal ]
175 4
150
125
=
&
100 4 &
7
50
254
~
=
2
g
o )
T T T T T T T T
0 5 10 15 20 25 30 35 40 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Peak RetTime Tvpe Width Area Height Area O\\Il
# [umin] [win] whU *s  [wiU ] B -
——————————————— | === | | | NH
1 30.861 WV 0.9154 5946.64941 95.36039 95.8726 ~-|Ph
2 35.837 WV 0.80z24 67.80735 1.13398 1.1274
Totals : 6014, 45676 96.48437 Me
(+)-6i

Instrument 1 7/21/2015 3:07:52 M

#%% End of Report %%
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Data File C:%CHEM32)1%\DATAY1Y\YZ007686.0

Sample Name: BS-4-15B

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

Last changed

Analysis Method :
Last changed

SJample Info

ZHOU

Instrument 1

4/30/2015 12:50:16 AM
C:3HPCHEM), INMETHOD 33 DEF LC.H
472972015 11:28:53 PH bv ZHOU
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
T/21F72015 3:10:25 PH by
(modified after loading)
OD-H, H/i-PrOH = 85715, 0.7 wl/min, 30 oC, 220 mm

Location : ¥Vial 1

T roelen e 20 T (T2 0TEaE 0
mal ]
7o
&0
50
40 J
30
20+ T
= 5
o a4
H
©
104 =
o4
T T T T T T
0 k) 10 15 20 25 a0 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Peak RetTime Type Width Area Height Area O\\’I
# [umin] [win] whU *s  [wiU ] B -
e e | | | | NH
1 22.434 WV 0.6673 640.29022 14.38853 50.4002 Ph
2 Z8.123 WV 0.7899  630.12213 11.78327 49.5995
Totals : 1270.41235 26.181&0 Meo
(+1-)-6]

Instrument 1 7/21/2015 3:10:29 PN

#%% End of Report %%

Page 1 «£ 1

Data File C:%CHEM32\1%\DATAY1YYZ007650.0

Sample Name: BS-4-15B

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

Last changed

Analysis Method :
Last changed

SJample Info

ZHOU

Instrument 1

4/30/2015 6:28:31 AM
C:3HPCHEM), INMETHOD 33 DEF LC.H
473072015 5:01:37 AM by ZHOU
(modified after loading)
C:%CHEM32Y INMETHOD 53 DEF LC.H
7/2172015 3:11:05 PH by
(modified after loading)
OD-H, H/i-PrOH = 85715, 0.7 wl/min, 30 oC, 220 mm

Location : ¥Vial 1

T rvelen gE=2 20 rm [ TW 2007600 0
mal 7]
250
=
00 ]
b=}
150
100
50+
@
=
=
A
P PO WS
T T T T T T
0 k) 10 15 20 25 a0 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngéal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥VWD1 &, Wawelength=2Z0 nm
Peak RetTime Type Width Area Height Area O\\’I
# [umin] [win] whU *s  [wiU ] B S‘NH
——————————————— |==--===| | | |
1 22.091 VB 0.6519 B123.09717 1B87.17920 96.85850 "'Ph
2 Z8.189 VE 0.8588 261.16965 4.44451 3.1150
Totals : 8384, 26682 1891.62371 Meo )
(+)-6j

Instrument 1 7/21/2015 3:11:09 PN

5215

#%% End of Report %%
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