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General Information

All the reactions dealing with air- or moisture-sensitive compounds were carried out
in a dry reaction vessel under a positive pressure of nitrogen or in the nitrogen-filled
glovebox. Unless otherwise noted, all reagents and solvents were purchased from
commercial suppliers and used without further purification. NMR spectra were
recorded on Bruker ADVANCE |11 (400 MHz) spectrometers for 'H NMR and *3C
NMR. CDCIs was the solvent used for the NMR analysis, with tetramethylsilane as
the internal standard. Chemical shifts were reported upfield to TMS (0.00 ppm) for H
NMR and relative to CDCls (77.0 ppm) for *C NMR. Optical rotation was
determined using a Perkin Elmer 343 polarimeter. HPLC analysis was conducted on
an Agilent 1260 Series instrument. Column Chromatography was performed with
silica gel Merck 60 (300-400 mesh). All new products were further characterized by
HRMS. A positive ion mass spectrum of sample was acquired on a Thermo LTQ-FT

mass spectrometer with an electrospray ionization source.

General Procedure For the Synthesis of Compound la-1p

The route for the synthesis of compound 1 was listed below. If not mentioned, the

starting materials were purchased from commercial suppliers.

Preparation of ketone 1-p!
% 0
MeO:@)J\ conc.H,SO, HO:@)‘\ EtBr, K,CO4 EtO:O)‘\
—_— 0 ¢ 5
(o]
MeO 65°C, 46 h MeO DMF, 100 °C MeO

A solution of ketone (15 g, 83 mmol) in conc. H2SO4 (75 mL) was stirred at 65
°C for 46 h. After cooling to ambient temperature, the reaction mixture was poured on
ice (300 g) and the mixture stirred at room temperature for 1 h. The precipitate was

filtered off then, washed with water, and redissolved in NaOH (0.19 mol, 190mL of a

S2



1 mol/L solution in water). The mixture was extracted with CH>Cl> (80 mL). The
aqueous layer was acidified (cooling with ice/water bath) with conc. HCI (30 mL),
stirred for 1.5 h, and the precipitate filtered off to give corresponding phenol as a light
brown solid (8.3g, 61% vyield).

A suspension of phenol (4.00 g, 24.1 mmol) and K>COz (4.77 g, 48.1 mmol) in
DMF(20 mL) was heated at 100 °C for 30 min and then cooled to room temperature.
Ethyl bromide (5.25 g, 48.1 mmol) was slowly added dropwise, and the reaction
mixture heated at 100 °C for 6 h. After cooling to ambient temperature and removal of
the solvent, the residue was dissolved in water (40 mL) and extracted with CH.Cl
(3>60 mL). The combined extracts were dried (MgSOa), filtered and concentrated.
The crude product was recrystallized from 2-propanol (25 mL) to give the target

ketone as fine colorless needles (4.09 g, 88% vyield).

Preparation of 123

1 was synthesized as follows, the preparation of 1a was taken as an example.

(o]
CuBr2 EtOH NaSCH3 MeOH _NaSCH, MeOH _ o S\
60 °C

NOH NHAC
NH,OHHCI, NaOAc S Fe, AcOH, Ac,0 NS\

—> R _  » R

EtOH, r.t. Toluene, 70 °C

Vi 1

A solution of CuBr2 (3.35 g, 15 mmol) and acetophenone (1.2 g, 10 mmol) in
ethanol (50 mL) was stirred at 60 °C. After completion of the reaction, as monitored
by TLC, the mixture was cooled to room temperature and then filtered. The filtrate
was evaporated in vacuo and recrystallized in petroleum ether to afford pure products
2-bromo-1-phenylethan-1-one (white solid, 1.52 g, 77% vyield).

2-bromo-1-phenylethan-1-one (0.98 g, 5.0 mmol) was added in portions to a
solution of NaSCH3 (842 mg, 6.0 mmol, 50%) in methanol (30 mL). Within a few
minutes the color of the solution turned to orange. After the addition was completed,
the mixture was stirred at room temperature for 15 min and water was then added to
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the mixture. The product was extracted with CH2Cl> (3>30 mL), the organic layer was
washed, dried over MgSOs, filtered and evaporated in vacuo, The residue was
purified by flash chromatography (petroleum ether:CH2CIl>=5:1) to afford the
2-bromo-1-phenylethan-1-one (light yellow oil, 0.63 g, 76% vyield).

A methanol solution of the 2-bromo-1-phenylethan-1-one (1.66 g, 10 mmol,
1.0equiv.), hydroxylamine hydrochloride (1.04 g, 15 mmol, 1.5 equiv.), and NaOAc
(2.05 g, 25 mmol, 2.5 equiv.) was stirred at ambient temperature for 12 h. Then
diluted with water. The resultant layer was extracted with diethyl ether several times.
The combined organic layer was dried over anhydrous Na>SOs , filtered and
concentrated under reduced pressure. The crude residue was purified by flash
chromatography on silica gel (n-hexane/EtOAc = 5/1-2/1) to give oxime as a white
solid (1.66 g, 90% vyield).

Acetic anhydride (1.53 g, 15 mmol, 3.0 equiv.) was added, in portions, to a
solution of oxime (0.905 g, 5.0 mmol, 1.0 equiv.) obtained from above step in toluene
(1.3 M) under a nitrogen atmosphere. Acetic acid (0.9 g, 15 mmol, 3.0 equiv.) was
then added, followed by Fe powder (0.56 g, 10 mmol, 2.0 equiv.). The mixture was
then heated to 70 <C overnight. The reaction was then cooled to room temperature and
filtered through celite to remove solid residues, which were then washed with ethyl
acetate. The combined filtrate was washed with brine. The organic phase was
separated, dried by Na>SO4 and evaporated. The crude material was purified by flash
chromatography (n-hexane/ ethyl acetate 5:1-2:1) to afford the product 1la as white
solid (0.36 g, 35% vyield).

NHAc
S

N-(2-(methylthio)-1-phenylvinyl)acetamide la

White solid, 35% yield; mixture of Z& E isomers (ratio: 2:1). Major isomer: *H NMR
(400 MHz, CDCl3) & 7.44-7.20 (m, 5H), 6.91 (brs, 1H), 6.21 (s, 1H), 2.38 (s, 3H),
2.15 (s, 3H). Minor isomer: *H NMR (400 MHz, CDCl3) § 7.44-7.20 (m, 5H), 6.63
(brs, 1H), 6.42 (s, 1H), 2.43 (s, 3H), 1.80 (s, 3H); 3C NMR (101 MHz, CDCls)
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app:ds:ethyl
app:ds:acetate
app:ds:ethyl
app:ds:acetate

mixture of isomers: & 173.2, 168.3, 136.6, 132.5, 128.9, 128.4, 128.0, 127.7, 126.0,
125.0, 124.7, 121.6, 23.4, 21.1, 17.3, 17.0; ESI-HRMS Calculated for C11H14NOS*
([M+H]"): 208.0791, found: 208.0789; C11H13NOSNa" ([M+Na]*): 230.0610, found:
230.0608.

NHAc
NS

N-(2-(methylthio)-1-(p-tolyl)vinyl)acetamide 1b

White solid, 34% yield; mixture of Z& E isomers (ratio: 2:1); Major isomer: *H NMR
(400 MHz, CDCls) § 7.35 — 7.18 (m, 2H), 7.15-7.05 (m, 2H), 6.89 (brs, 1H), 6.14 (s,
1H), 2.37 (s, 3H), 2.32 (s, 3H), 2.14 (s, 3H); Minor isomer: 'H NMR (400 MHz,
CDCl3) § 7.34 — 7.19 (m, 2H), 7.15-7.05 (m, 2H), 6.60 (brs, 1H), 6.35 (s, 1H), 2.41 (s,
3H), 2.34 (s, 3H), 1.80 (s, 3H); 1*C NMR (101 MHz, CDCIs) mixture of isomers: &
168.2, 138.1, 137.6, 134.3, 133.8, 133. 7, 132.8, 129.6, 129.2, 125.0, 124.6, 120.2,
235, 21.2, 17.4, 17.0; ESI-HRMS Calculated for C12H1sNOS* ([M+H]*): 222.0947,
found: 222.0944; C12H1sNOSNa* ([M+Na]*): 244.0767, found: 244.0763.

NHAc
NS

N-(2-(methylthio)-1-(m-tolyl)vinyl)acetamide 1c

White solid, 47% yield; mixture of Z& E isomers (ratio: 2:1); Major isomer:*H NMR
(400 MHz, CDClz) 6 7.25 — 7.02 (m, 4H), 6.84 (brs, 1H), 6.19 (s, 1H), 2.38 (s, 3H),
2.34 (s, 3H), 2.16 (s, 3H); Minor isomer: *H NMR (400 MHz, CDCl3) § 7.25 — 6.97
(m, 4H), 6.59 (brs, 1H), 6.40 (s, 1H), 2.42 (s, 3H), 2.34 (s, 3H), 1.81 (s, 3H); 13C
NMR (101 MHz, CDCIz) mixture of isomers: 6 173.3, 168.3, 138.6, 137.9, 137.0,
136.6, 132.3, 131.5, 128.8, 128.5, 128.3, 125.7, 125.3, 122.2, 121.7, 121.55, 23.33,
21.5, 21.0, 17.30, 17.0; ESI-HRMS Calculated for C12H1sNOS™ ([M+H]"): 222.0947,
found: 222.0945; C12H1sNOSNa* ([M+Na]™): 244.0767, found: 244.0763.
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NHAc
-

N-(2-(methylthio)-1-(o-tolyl)vinyl)acetamide 1d

White solid, 50% yield; mixture of Z& E isomers (ratio: 9:1); Major isomer: *H NMR
(400 MHz, CDCl3) 6 7.32 — 7.24 (m, 2H), 7.24 — 7.19 (m, 2H), 7.17 (s, 1H), 6.60 (brs,
1H), 2.32 (s, 3H), 2.23 (s, 3H), 2.01 (s, 3H); Minor isomer: 'H NMR (400 MHz,
CDCls) §7.32 — 7.24 (m, 2H), 7.24 — 7.19 (m, 2H), 6.60 (brs, 1H), 6.05 (s, 1H), 2.35
(s, 3H), 2.02 (s, 3H); *C NMR (101 MHz, CDCls) mixture of isomers: § 168.2, 136.6,
136.0, 131.2, 130.6, 129.5, 129.1, 126.3, 115.3, 24.4, 19.10, 17.7, ESI-HRMS
Calculated for C12H16NOS™ ([M+H]): 222.0947, found: 222.0944.

NHAc
S

MeO
N-(1-(4-methoxyphenyl)-2-(methylthio)vinyl)acetamide le

White solid, 46% yield; mixture of Z& E isomers (ratio: 2:1); Major isomer: *H NMR
(400 MHz, CDCls) § 7.44-7.19 (m, 2H), 6.91 (brs, 1H), 6.90-6.75 (m, 2H), 6.06 (s,
1H), 3.80 (s, 3H), 2.36 (s, 3H), 2.14 (s, 3H); Minor isomer: *H NMR (400 MHz,
CDCl3) 7.44 — 7.19 (m, 2H), 6.90-6.75 (m, 2H), 6.63 (brs, 1H), 6.24 (s, 1H), 3.80 (s,
3H), 1.80 (s, 3H); *C NMR (101 MHz, CDCls) mixture of isomers: & 173.3, 168.3,
159.3, 132.6, 129.4, 126.4, 126.1, 123.2, 119.1, 114.3, 113.3, 55.3, 23.4, 21.07, 17.4,
17.0; ESI-HRMS Calculated for C12H1sNO2S* ([M+H]"): 238.0896, found: 238.0893;
C12H1sNO2SNa* ([M+Na]*): 260.0716, found: 60.0712.

NHAc
NS

FsC
N-(2-(methylthio)-1-(4-(trifluoromethyl)phenyl)vinyl)acetamide 1f

White solid, 30% yield; mixture of Z& E isomers (ratio: 4.3:1); Major isomer: H
NMR (400 MHz, CDCl3) § 7.59-7.51 (m, 2H), 7.46-7.36 (m, 2H), 6.88 (brs, 1H), 6.30
(s, 1H), 2.42 (s, 3H), 2.16 (s, 3H); Minor isomer: 'H NMR (400 MHz, CDCls) &
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7.59-7.51 (m, 2H), 7.46-7.36 (m, 2H), 6.64 (s, 2H), 2.47 (s, 3H), 1.80 (s, 3H); 3C
NMR (101 MHz, CDCIz) mixture of isomers: 6 168.9, 139.7, 130.3, 130.0, 129.1,
128.5, 125.4, 125.0, 122.6, 121.1, 24.0, 23.2, 18.4, 17.2; ESI-HRMS Calculated for
C12H13FsNOS* ([M+H]Y): 276.0664, found: 276.0661.

NHAc
NS

F
N-(1-(4-fluorophenyl)-2-(methylthio)vinyl)acetamide 1g

White solid, 34% yield; mixture of Z& E isomers (ratio: 3.3:1); Major isomer: H
NMR (400 MHz, CDCls) § 7.43-7.22 (m, 2H), 7.02 (m, 2H), 6.94 (brs, 1H), 6.10 (s,
1H), 2.38 (s, 3H), 2.14 (s, 3H); Minor isomer: *H NMR (400 MHz, CDCls) § 7.44 —
7.21 (m, 2H), 7.11 — 6.95 (m, 2H), 6.65 (brs, 1H), 6.35 (s, 1H), 2.42 (s, 3H), 1.80 (s,
3H); 3C NMR (101 MHz, CDCls) mixture of isomers: & 168.4, 163.6, 161.1, 132.8,
131.9, 126.7, 126.7, 126.4, 120.9, 116.0, 115.8, 115.4, 115.2, 31.0, 23.4, 21.1, 17.3;
ESI-HRMS Calculated for C11H1sFNOS* ([M+H]*): 226.0696, found: 226.0693.

NHAc
NS

o]
N-(1-(4-chlorophenyl)-2-(methylthio)vinyl)acetamide 1h

White solid, 50% vyield; mixture of Z& E isomers (ratio: 2.7:1). Major isomer: 'H
NMR (400 MHz, CDCl3) § 7.50-7.13 (m, 4H), 6.84 (brs, 1H), 6.18 (s, 1H), 2.39 (s,
3H), 2.15 (s, 3H).Minor isomer: *H NMR (400 MHz, CDClz) §7.50 — 7.13 (m, 4H),
6.57 (brs, 1H), 6.45 (s, 1H), 2.44 (s, 3H), 1.80 (s, 3H). 3C NMR (101 MHz, CDCls)
mixture of isomers: 6 168.4, 135.1, 133.3, 131.6, 129.1, 128.6, 126.2, 125.8, 122.1,
23.4, 21.0, 17.3; ESI-HRMS Calculated for Ci1:H13CINOS" ([M+H]"): 242.0401,
found: 242.0397.

NHAc
eSS

Br
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N-(1-(4-bromophenyl)-2-(methylthio)vinyl)acetamide 1i

White solid, 50% vyield; mixture of Z& E isomers (ratio: 3.1:1); Major isomer: ‘H
NMR (400 MHz, CDCls) 6 7.55-7.29 (m, 2H), 7.24-7.12 (m, 2H), 6.96 (brs, 1H), 6.19
(s, 1H), 2.38 (s, 3H), 2.13 (s, 3H); Minor isomer: *H NMR (400 MHz, CDCls3) §7.55 —
7.29 (m, 2H), 7.24-7.12 (m, 2H), 6.65 (s, 1H), 6.47 (s, 1H), 2.43 (s, 1H), 1.79 (s, 1H);
13C NMR (101 MHz, CDCl3) mixture of isomers: § 168.4, 135.5, 132.1, 131.5, 126.5,
126.1, 122.2, 121.5, 23.4, 17.3; ESI-HRMS Calculated for C11H13BrNOS™ ([M+H]"):
285.9896, found: 285.9891.

NHAc
NS

|

N-(1-(4-iodophenyl)-2-(methylthio)vinyl)acetamide 1j

White solid, 46% yield; mixture of Z& E isomers (ratio: 2.5:1); Major isomer: H
NMR (400 MHz, CDCl3) § 7.76-7.54 (m, 2H), 7.20-7.00 (m, 2H), 6.78 (brs, 1H), 6.18
(s, 1H), 2.39 (s, 3H), 2.15 (s, 3H); Minor isomer: *H NMR (400 MHz, CDCls) &
7.76-7.54 (m, 2H), 7.20-7.00 (m, 2H), 6.47 (s, 2H), 2.39 (s, 3H), 1.80 (s, 3H); 1*C
NMR (101 MHz, CDCIz) mixture of isomers: 6 168.5, 138.0, 137.4, 136.1, 131.5,
130.2, 127.5, 126.7, 126.3, 122.5, 93.0, 23.3, 17.3; ESI-HRMS Calculated for
CuH13INOS* ([M+H]*): 333.9757, found: 333.9751.

NHAc
-

F
N-(1-(3-fluorophenyl)-2-(methylthio)vinyl)acetamide 1k

White solid, 44% yield; mixture of Z& E isomers (ratio: 3:1); Major isomer: *H NMR
(400 MHz, CDCls) & 7.36 — 7.14 (m, 1H), 7.16-7.05 (m, 1H), 7.04 — 6.88 (m, 3H),
6.28 (s, 1H), 2.39 (s, 3H), 2.13 (s, 3H); Minor isomer: *H NMR (400 MHz, CDCls)
§7.36 — 7.14 (m, 1H), 7.16-7.05 (m, 1H), 7.04 — 6.88 (m, 2H), 6.69 (brs, 1H), 6.53 (s,
1H), 2.44 (s, 3H), 1.81 (s, 3H); °C NMR (101 MHz, CDCIs) mixture of isomers: &
168.4, 138.0, 137.4, 136.1, 131.6, 127.5, 126.7, 126.3, 122.4, 93.1, 23.4, 21.0, 18.9,
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17.3; ESI-HRMS Calculated for C11H1sFNOS™ ([M+H]"): 226.0696, found: 226.0693.

NHAc
NS

F
N-(1-(2-fluorophenyl)-2-(methylthio)vinyl)acetamide 1l

White solid, 46% yield; mixture of Z& E isomers (ratio: 3.8:1); Major isomer: ‘H
NMR (400 MHz, CDCl3) § 7.30 — 7.17 (m, 1H), 7.17-7.05 (m, 2H), 7.05-6.93 (m, 1H),
6.70 (s, 1H), 6.20 (s, 1H), 2.36 (s, 3H), 2.07 (s, 3H); Minor isomer: *H NMR (400
MHz, CDCls) §7.30 — 7.17 (m, 1H), 7.17-7.05 (m, 2H), 7.05-6.93 (m, 1H), 2.42 (s,
3H), 1.84 (s, 3H); *C NMR (101 MHz, CDCls) mixture of isomers: & 168.2, 160.6,
158.1, 129.0, 129.0, 128.7, 128.6, 127.8, 124.8, 124.7, 124.3, 124.3, 124.1, 124.1,
115.8, 115.6, 23.2, 17.3; ESI-HRMS Calculated for CiiHisFNOS™ ([M+H]"):
226.0696, found: 226.0693.

N-(2-(methylthio)-1-(naphthalen-2-yl)vinyl)acetamide 1m

Brown solid, 26% yield; mixture of Z& E isomers (ratio: 2:1); Major isomer:*H NMR
(400 MHz, CDCls) & 7.91-7.68 (m, 4H), 7.47 (m, 3H), 7.04 (brs, 1H), 6.35 (s, 1H),
2.39 (s, 3H), 2.16 (s, 3H); Minor isomer: *H NMR (400 MHz, CDCl3) § 7.91 — 7.68
(m, 4H), 7.58-7.37 (m, 3H), 6.73 (brs, 1H), 6.59 (s, 1H), 2.44 (s, 1H), 1.82 (s, 1H);
13C NMR (101 MHz, CDCls3) mixture of isomers: & 173.4, 168.4, 134.0, 133.4, 133.0,
132.9, 132.3, 128.8, 128.2, 128.0, 127.8, 127.7, 127.6, 127.1, 126.8, 126.6, 126.5,
126.3, 126.0, 125.6, 125.5, 123.6, 123.4, 123.2, 122.6, 118.2, 24.3, 23.4, 18.4, 17 .4,
ESI-HRMS Calculated for C1sH1sNOS™ ([M+H]*): 258.0947, found: 258.0943.

NHAc

\\S\

\_0o
N-(1-(furan-2-yl)-2-(methylthio)vinyl)acetamide 1n
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White solid, 53% yield; mixture of Z& E isomers (ratio: 1.7:1); Major isomer: 'H
NMR (400 MHz, CDCl3) § 7.40-7.39 (m, , 1H), 6.89 (brs, 1H), 6.53 (s, 1H), 6.43-6.30
(m, 1H), 6.26 — 6.12 (m, 1H), 2.38 (s, 3H), 2.15 (s, 3H); Minor isomer: *H NMR (400
MHz, CDCl3) & 7.40-7.39 (m, 1H), 6.67 (s, 1H), 6.53 (brs, 1H), 6.43-6.30 (m, 1H),
6.26 — 6.12 (m, 1H), 2.43 (s, 3H), 1.96 (s, 3H); 3C NMR (101 MHz, CDCls) mixture
of isomers: & 173.3, 168.3, 150.9, 142.7, 142.1, 127.0, 123.1, 122.2, 111.6, 111.4,
105.5, 105.2, 23.2, 19.9, 17.3, 16.9; ESI-HRMS Calculated for CgH12NO.S*
(IM+H]*): 198.0583, found: 198.0581.

NHAc

NS

\{
N-(2-(methylthio)-1-(thiophen-2-yl)vinyl)acetamide 10

White solid, 38% yield; mixture of Z& E isomers (ratio: 2:1); Major isomer: *H NMR
(400 MHz, CDCls) § 7.22 — 7.04 (m, 1H), 7.13 (brs, 1H), 7.01-6.86 (m, 2H), 6.35 (s,
1H), 2.36 (s, 3H), 2.13 (s, 3H); Minor isomer: *H NMR (400 MHz, CDCls) §7.22 —
7.04 (m, 1H), 7.01-6.86 (m, 2H), 6.76 (brs, 1H), 6.48 (s, 1H), 2.42 (s, 3H), 1.94 (s,
3H); 3C NMR (101 MHz, CDCls) mixture of isomers: & 173.2, 168.3, 141.4, 127.9,
127.5, 126.6, 126.1, 124.9, 124.3, 123.0, 122.8, 23.2, 20.3, 17.3, 16.9; ESI-HRMS

Calculated for CgH12NOS,"™ ([M+H]"): 214.0355, found: 214.0352.
NHAc

Bu/k§ws\

N-(3,3-dimethyl-1-(methylthio)but-1-en-2-yl)acetamide 1p

White solid, 45% yield; mixture of Z& E isomers (ratio: 2:1); Major isomer:*H NMR
(400 MHz, CDCls) 6 6.51 (brs, 1H), 5.92 (s, 1H), 2.27 (s, 3H), 2.11 (s, 3H), 1.10 (s,
9H); Minor isomer: 1H NMR (400 MHz, CDCI3) & 6.51 (brs, 1H), 5.95 (s, 1H),
2.31 (s, 3H), 2.01 (s, 3H), 1.10 (s, 9H). 1°C NMR (101 MHz, CDCl3) 6 173.17, 167.75,
139.77, 138.47, 124.58, 121.60, 37.54, 36.95, 28.03, 27.96, 23.20, 19.79, 16.96,
16.61.

NHAc
EtO S

MeO
N-(1-(3-ethoxy-4-methoxyphenyl)-2-(methylthio)vinyl)acetamide 1q
White solid, 30% yield; mixture of Z& E isomers (ratio: 2:1); Major isomer: *H NMR
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(400 MHz, CDCls) & 7.03-6.72 (m, 4H), 6.08 (s, 1H), 4.10 (q, J = 7.0 Hz, 2H), 3.88 (s,
1H), 2.38 (s, 3H), 2.17 (s, 3H), 1.81 (s, 3H), 1.47 (t, J = 6.9 Hz, 3H); Minor: *H NMR
(400 MHz, CDCl3) 6 7.03 — 6.72 (m, 3H), 6.55 (brs, 1H), 6.21 (s, 1H), 2.17 (s, 3H),
1.81 (s, 3H); °C NMR (101 MHz, CDCls) mixture of isomers: § 173.3, 168.3, 149.3,
148.5, 148.1, 132.6, 131.7, 129.7, 123.1, 1195, 117.8, 117.6, 111.4, 111.2, 110.0,
109.2, 64.4, 56.0, 235, 21.1, 17.3, 17.0, 14.8; ESI-HRMS Calculated for
C14H20NO3S* ([M+H]*): 282.1158, found: 282.1156.

General Procedure for Asymmetric Hydrogenation of compound 1

NHAC 2-5mol% NHAC
DuanPhos/Rh(NBD),BF,, 'PrOH R
R)\ws\ ( 284 R/\/S\
H, (80atm), rt, 24h
1 2

A stock solution was made by mixing [Rh(NBD)2]BF4 with (Sc,Rp)-Duanphos in a
1:1.1 molar ratio in CH2Cl, at room temperature for 30 min in a nitrogen-filled
glovebox. An aliquot of the catalyst solution (0.5mL, 0.0005 mmol) was transferred
by syringe into the vials charged with different substrates (0.05 mmol for each) in
anhydrous 'PrOH (3 mL). The vials were subsequently transferred into an autoclave
into which hydrogen gas was charged. The reaction was then stirred under Hz (80 atm)
at room temperature for 24 h. The hydrogen gas was released slowly and carefully.
The solution was concentrated and passed through a short column of silica gel (eluent:
EtOAC) to yield the desired products. The ee values of compounds 2 were determined

by HPLC analysis on a chiral stationary phase.

NHAc

S\

N-(2-(methylthio)-1-phenylethyl)acetamide 2a
White solid, 10.4 mg, 97% yield; 98% ee; [0]p?® = -50.60 (c = 0.5, CHClIs3); The

enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:

S11



isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 32.2 min
(minor), 39.3 min (major); *H NMR (400 MHz, CDCls3) § 7.47 — 7.26 (m, 5H), 6.14
(brs, 1H), 5.19 (dd, J = 14.2, 6.7 Hz, 1H), 2.92 (d, J = 6.6 Hz, 2H), 2.04 (s, 1H), 2.00
(s, 3H); °C NMR (101 MHz, CDCls) § 170.0, 140.7, 128.8, 127.8, 126.5, 52.1, 40.3,
23.4, 16.0; ESI-HRMS Calculated for Ci1:HieNOS* ([M+H]"): 210.0947, found:
210.0944.

NHAc

N-(2-(methylthio)-1-(p-tolyl)ethyl)acetamide 2b

White solid, 11.4 mg, 93% yield; 97% ee; [a]p?® = -56.60 (¢ = 0.5, CHCls); The
enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 10.7 min
(minor), 11.7 min (major); *H NMR (400 MHz, CDCls) & 7.22-7.13 (m, 4H), 6.06 (brs,
1H), 5.15 (dd, J = 14.2, 6.8 Hz, 1H), 3.26 — 2.68 (m, 2H), 2.33 (s, 3H), 2.03 (s, 3H),
2.02 (s, 3H); 13C NMR (101 MHz, CDCls) & 169.5, 137.6, 137.5, 129.5, 126.4, 51.8,
40.2, 23.5, 21.1, 16.0; ESI-HRMS Calculated for C12H1sNOS* ([M+H]*):  224.1104,
found: 224.1100.

NHAc

N-(2-(methylthio)-1-(m-tolyl)ethyl)acetamide 2c

White solid, 10.5 mg, 94% yield; 94% ee; [a]p®® = -67.00 (¢ = 0.5, CHCI3); The
enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 10.9 min
(minor), 14.1 min (major); *H NMR (400 MHz, CDCI3) & 7.25-7.18 (m, 1H),
7.14-7.04 (m, 3H), 6.08 (brs, 1H), 5.14 (dd, J = 14.2, 6.9 Hz, 1H), 2.91 (d, J = 6.8 Hz,
1H), 2.35 (s, 3H), 2.03 (s, 3H), 2.02 (s, 3H); 3C NMR (101 MHz, CDCls) & 169.6,
140.6, 138.5, 128.7, 128.6, 127.3, 123.4, 52.1, 40.3, 23.4, 21.5, 16.0; ESI-HRMS
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Calculated for C12H1gNOS™ ([M+H]"): 224.1104, found: 224.1101.

NHAc

S\

N-(2-(methylthio)-1-(o-tolyl)ethyl)acetamide 2d

White solid, 11.0 mg, 99% vyield; 86% ee; [a]p?® = -28.20 (c = 0.5, CHCI3); The
enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 22.5 min
(minor), 30.8 min (major);'H NMR (400 MHz, CDCls3) § 7.26 — 7.16 (m, 4H), 6.00
(brs, 1H), 5.41 (dd, J = 14.3, 7.1 Hz, 1H), 2.99 — 2.62 (m, 2H), 2.42 (s, 3H), 2.05 (s,
3H), 2.01 (s, 3H); 3C NMR (101 MHz, CDCls) 5 169.4, 138.95, 136.0, 130.9, 127.7,
126.4, 125.1, 48.3, 39.3, 23.4, 19.4, 16.0; ESI-HRMS Calculated for C12H1sNOS™*
(IM+H]"): 224.1104, found: 224.1102.

NHAc

MeO
N-(1-(4-methoxyphenyl)-2-(methylthio)ethyl)acetamide 2e

White solid, 11.5 mg, 96% yield; 94% ee; [a]p?® = -77.40 (¢ = 0.5, CHCIls); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 230 nm; tr = 30.5 min
(minor), 43.0 min (major); *H NMR (400 MHz, CDCl3) § 7.26 — 7.20 (m, 2H),
6.90-6.83 (m, 1H), 6.10 (brs, 1H), 5.13 (dd, J = 13.9, 6.8 Hz, 1H), 3.79 (s, 3H), 3.07 —
2.79 (m, 2H), 2.02 (s, 6H); 3C NMR (101 MHz, CDCl3) § 169.5, 159.1, 132.7, 127.7,
114.1,55.3, 51.6, 40.2, 23.5, 16.0; ESI-HRMS Calculated for C1oH1sNO2S* ([M+H]"):
240.1053, found: 240.1049.

NHAc

F3C
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N-(2-(methylthio)-1-(4-(trifluoromethyl)phenyl)ethyl)acetamide 2f

White solid, 12.4mg, 93% yield; 89% ee; [a]p?® = +21.80 (¢ = 0.5, CHCIs); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 9.9 min
(minor), 11.4 min (major); *H NMR (400 MHz, CDCls) § 7.63-7.56 (m, 2H),
7.47-7.40 (m, 2H), 6.25 (brs, 1H), 5.21 (g, J = 6.8 Hz, 1H), 3.05 — 2.79 (m, 2H), 2.06
(s, 3H), 2.03 (s, 3H); 3C NMR (101 MHz, CDCls) § 168.8, 143.9, 129.0, 128.7, 125.8,
1247, 124.7, 124.7, 124.6, 50.7, 39.1, 22.3, 14.9; ESI-HRMS Calculated for
C12H1sFsNOS* ([M+H]*): 278.0821, found: 278.0819.

NHAc

F
N-(1-(4-fluorophenyl)-2-(methylthio)ethyl)acetamide 2g

White solid, 10.0 mg, 88% vyield; 98% ee; [a]p?® = -40.20 (c = 0.5, CHCls); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 14.1 min
(minor), 15.4 min (major); *H NMR (400 MHz, CDClg) § 7.32 — 7.24 (m, 2H), 7.10 —
6.98 (M, 2H), 6.14 (brs, 1H), 5.16 (dd, J = 13.9, 6.7 Hz, 1H), 2.90 (d, J = 6.5 Hz, 2H),
2.04 (s, 3H), 2.01 (s, 3H); 3C NMR (101 MHz, CDCI3) & 168.6, 162.4, 159.9, 135.53,
127.1, 127.1, 114.7, 1145, 50.4, 39.2, 22.34, 15.0; ESI-HRMS Calculated for
CuH1sFNOS* ([M+H]*): 228.0853, found: 228.0852.

NHAc

S\
Cl
N-(1-(4-chlorophenyl)-2-(methylthio)ethyl)acetamide 2h
White solid, 12.0 mg, 98% vyield; 98% ee; [0]p®® = -43.60 (c = 0.5, CHCls); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 28.5 min
(minor), 34.9 min (major); *H NMR (400 MHz, CDCls) § 7.34 — 7.29 (m, 2H), 7.26 —
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7.21 (m, 2H), 6.13 (brs, 1H), 5.15 (dd, J = 13.8, 6.7 Hz, 1H), 2.89 (d, J = 6.5 Hz, 2H),
2.04 (s, 3H), 2.02 (s, 3H); *C NMR (101 MHz, CDCls) § 169.7, 139.3, 133.5, 128.9,
127.9, 51.5, 40.2, 23.4, 16.0; ESI-HRMS Calculated for C11HisCINOS* ([M+H]*):
244.0557, found: 244.0555.

NHAc

Br
N-(1-(4-bromophenyl)-2-(methylthio)ethyl)acetamide 2i

White solid, 14.1 mg, 98% yield; 99% ee; [0]p?® = -48.80 (c = 0.5, CHCIls); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 16.6 min
(minor), 22.6 min (major); *H NMR (400 MHz, CDCl3) § 7.51 — 7.42 (m, 2H),
7.27-7.14 (m, 2H), 6.15 (brs, 1H), 5.13 (dd, J = 13.8, 6.7 Hz, 1H), 2.88 (d, J = 6.5 Hz,
2H), 2.04 (s, 3H), 2.02 (s, 3H); 3C NMR (101 MHz, CDCl3) 6 169.7, 139.9, 131.8,
128.2, 121.6, 51.5, 40.1, 23.4, 16.0; ESI-HRMS Calculated for CiiHisBrNOS*
(IM+H]*): 288.0052, found: 288.0049.

NHAc

|
N-(1-(4-iodophenyl)-2-(methylthio)ethyl)acetamide 2j

White solid, 16.3 mg, 98% yield; 97% ee; [0]p?® = -48.80 (c = 0.5, CHCIls); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 23.7 min
(minor), 32.5 min (major); *H NMR (400 MHz, CDCls) § 7.74 — 7.60 (m, 2H), 7.14 —
6.98 (m, 2H), 6.15 (brs, 1H), 5.11 (dd, J = 13.8, 6.7 Hz, 1H), 2.87 (d, J = 6.5 Hz, 1H),
2.04 (s, 3H), 2.02 (s, 3H); *C NMR (101 MHz, CDCl3) & 169.6, 140.6, 137.8, 128.5,
93.2, 51.62 40.06, 23.4, 16.0; ESI-HRMS Calculated for C1;HisINOS* ([M+H]"):
335.9914, found: 335.9908.
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NHAc

F
N-(1-(3-fluorophenyl)-2-(methylthio)ethyl)acetamide 2k

White solid, 11.0 mg, 96% yield; 94% ee; [a]p?® = -47.20 (c = 0.5, CHCls); The
enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 25.8 min
(minor), 28.1 min (major); *H NMR (400 MHz, CDCls) § 7.35-7.28 (m, 1H),
7.12-7.06 (m, 1H), 6.03-6.93 (m, 2H), 6.16 (brs, 1H), 5.18 (dd, J = 13.7, 6.8 Hz, 1H),
2.97 — 2.78 (m, 2H), 2.06 (s, 3H), 2.02 (s, 3H); 3C NMR (101 MHz, CDCl3) & 169.7,
164.2, 161.8, 143.5, 143.5, 130.3, 130.2, 122.2, 122.1, 114.7, 114.5, 113.5, 113.3, 51.6,
40.2, 23.3, 16.0; ESI-HRMS Calculated for C11H1sFNOS* ([M+H]*): 228.0853, found:
228.0851.

NHAc

S\

F
N-(1-(2-fluorophenyl)-2-(methylthio)ethyl)acetamide 2I

White solid, 10.6 mg, 94% yield; 96% ee; [0]p?® = -24.40 (c = 0.5, CHClIs3); The
enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 9.0 min
(minor), 10.2 min (major); *H NMR (400 MHz, CDCls) § 7.34 — 7.25 (m, 2H),
7.35-7.24 (m, 1H), 6.19 (brs, 1H), 5.36 (dd, J = 15.3, 6.9 Hz, 1H), 3.03 — 2.80 (m, 2H),
2.05 (s, 3H), 2.02 (s, 3H); 13C NMR (101 MHz, CDCls) & 169.5, 129.5, 129.5, 129.0,
128.9, 127.7, 127.5, 124.4, 124.4, 116.0, 115.8, 48.7, 39.1, 23.4, 15.7; ESI-HRMS
Calculated for C11H1sFNOS* ([M+H]*): 228.0853, found: 228.0851.

N-(2-(methylthio)-1-(naphthalen-2-yl)ethyl)acetamide 2m
White solid, 9.8 mg, 76% yield (80% conv.); 92% ee; [a]o®® = +2.00 (¢ = 0.5, CHCls);
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The enantiomeric excess was determined by HPLC on Chiralcel OD-H column,
hexane: isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr =
20.6 min (minor), 29.0 min (major); *H NMR (400 MHz, CDCls) & 7.89 — 7.78 (m,
3H), 7.78-7.73 (m, 1H), 7.53 — 7.43 (m, 2H), 7.41 (m, 1H), 6.23 (brs, 1H), 5.36 (dd, J
= 14.1, 6.8 Hz, 1H), 3.01 (d, J = 6.5 Hz, 2H), 2.06 (s, 3H), 2.02 (s, 3H); 3C NMR
(101 MHz, CDCl3) & 168.7, 137.0, 132.2, 131.8, 127.6, 126.9, 126.6, 125.3, 125.0,
124.3, 1235, 51.1, 39.1, 22.4, 15.0; ESI-HRMS Calculated for CisH1sNOS*
(IM+H]*): 260.1104, found: 260.1101.

NHAc
x S\
\_0
N-(1-(furan-2-yl)-2-(methylthio)ethyl)acetamide 2n

White solid, 10.0 mg, 99% vyield; 99% ee; [0]p?® = -58.60 (c = 0.5, CHCIls); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 60.1 min
(minor), 60.8 min (major); *H NMR (400 MHz, CDCls) § 7.37 (m, 1H), 6.34 (m, 1H),
6.25 (m, 1H), 6.09 (brs, 1H), 5.33 (dd, J = 8.5, 6.2 Hz, 1H), 2.99 (dd, J = 13.8, 5.8 Hz,
1H), 2.90 (dd, J = 13.8, 6.7 Hz, 1H), 2.04 (s, 3H), 1.98 (s, 3H); 3C NMR (101 MHz,
CDCI3) 6 168.4, 151.7, 141.0, 109.54, 106.0, 45.5, 37.0, 22.3, 14.8; ESI-HRMS
Calculated for CoH1aNO2S*™ ([M+H]*): 200.0740, found: 200.0738.

NHAc
~ S\

\_s

N-(2-(methylthio)-1-(thiophen-2-yl)ethyl)acetamide 20

White solid, 11.0 mg, 99% yield; 97% ee; [a]p?® = -89.60 (¢ = 0.5, CHCls); The
enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 15.5 min
(minor), 17.3 min (major); *H NMR (400 MHz, CDCls) § 7.26-7.18 (m, 1H), 7.06 —
6.92 (m, 2H), 6.11 (brs, 1H), 5.51 (dd, J = 14.6, 6.3 Hz, 1H), 2.99 (d, J = 6.3 Hz, 2H),
2.08 (s, 3H), 2.04 (s, 3H); 3C NMR (101 MHz, CDCl3) 5 169.5, 144.3, 127.0, 124.80,
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124.7, 48.1, 40.7, 23.3, 16.2; ESI-HRMS Calculated for CoH14aNOS:" ([M+H]"):
216.0511, found: 216.05009.

NHAc

EtO S

MeO
N-(1-(3-ethoxy-4-methoxyphenyl)-2-(methylthio)ethyl)acetamide 2q

White solid, 14.0 mg, 99% yield; 96% ee; The enantiomeric excess was determined
by HPLC on Chiralcel OJ-H column, hexane: isopropanol = 90: 10; flow rate = 1.0
mL/min; UV detection at 210 nm; tr = 21.5 min (major), 25.3 min (minor); *H NMR
(400 MHz, CDCls) § 6.96 — 6.77 (m, 3H), 5.99 (brs, 1H), 5.12 (dd, J = 14.2, 6.7 Hz,
1H), 4.10 (g, J = 7.0 Hz, 2H), 3.86 (s, 3H), 3.04 — 2.72 (m, 2H), 2.04 (s, 3H), 2.02 (s,
3H), 1.47 (t, J = 7.0 Hz, 3H); 3C NMR (101 MHz, CDCls) § 168.5, 147.8, 147.4,
132.1, 117.4, 110.6, 110.4, 63.4, 54.9, 50.9, 39.1, 22.4, 15.0, 13.8; ESI-HRMS
Calculated for C14H22NO3S* ([M+H]"): 284.1315, found: 284.1313.

General Procedure for Asymmetric Hydrogenation of compound 10

NHAc NHAc
A WEN 2 mol % [Rh(nbd)(Sc,Rp)DuanPhos] SN S
S 80 atm H, iPrOH, rt \_d
10 20
0.213 g (1 mmol) 0.213 g, 99% yield%, 97% ee

A stock solution was made by mixing [Rh(NBD)2]BFs (7.5 mg) with
(Sc,Rp)-Duanphos (8.4 mg) in a 1:1.1 molar ratio in CH2Cl, (1 mL) at room
temperature for 5-10 min in a nitrogen-filled glovebox. The catalyst solution was
transferred by syringe into the vials charged with 1o (0.213 g, Immol) in anhydrous
'PrOH (60 mL). The vials were subsequently transferred into an autoclave into which
hydrogen gas was charged. The reaction was then stirred under H> (80 atm) at room
temperature for 24 h. The hydrogen gas was released slowly and carefully. The
solution was concentrated and passed through a short column of silica gel (eluent:
PE/EtOACc=2/1) to yield the desired products. The ee values of compounds 20 were

determined by HPLC analysis on a chiral stationary phase.
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General Procedure for Oxidation of compound 2a and 2g.*

A mixture of sulfide 2a or 2q (1.0 mmol), tantalumchloride (7.1 mg, 0.02 mmol), and
30% hydrogen peroxide (0.5 mL, 5 mmol) in MeOH (2 mL) was stirred at 45 °C.
When 2a or 2q disappeared from the TLC, saturated aqueous sodium thiosulfate (15
mL) is added to the reaction mixture, followed by extraction with ethyl acetate (3x20
mL). The combined organic phase is washed with brine, dried over anhydrous
magnesium sulfate, and evaporated. Chromatography on silica gel gave pure products

3a or 3q.

NHAC o
s
(e
(S)-N-(2-(methylsulfonyl)-1-phenylethyl)acetamide 3a
White solid, 78% yield; 96% ee; [a]P20 = 18.0 (¢ = 0.3, CH2Cl,); The enantiomeric
excess was determined by HPLC on Chiralpak AD-H column, hexane: isopropanol =
85: 15; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 14.7 min (minor), 18.2
min (major); *H NMR (400 MHz, CDCls) § 7.43-7.33 (m, 5H), 6.86 (d, J = 8.0, 1H),
5.61(q, J = 7.2 Hz, 1H), 3.67 (dd, J = 7.2, 15.2 Hz, 1H), 3.47 (dd, J = 4.8, 14.8 Hz, 1H),
2.63 (s, 3H), 2.07 (s, 3H); 3C NMR (101 MHz, CDCls) & 169.9, 138.4, 129.2, 128.5,
126.5,59.4, 49.0, 41.9, 23.3.
NHAC o
EtO S
o
MeO
(S)-N-(1-(3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)ethyl)acetamide 3q
White solid, 50% vyield; 94% ee; The enantiomeric excess was determined by HPLC
on Chiralpak AD-H column, hexane: isopropanol = 85: 15; flow rate = 1.0 mL/min;
UV detection at 210 nm; tr = 18.0 min (minor), 19.3 min (major);'H NMR (400 MHz,
CDCls) § 6.95 — 6.70 (m, 3H), 6.61 (brs, 1H), 5.51 (dd, J = 13.4, 6.4 Hz, 1H), 4.10 (q,
J = 7.0 Hz, 2H), 3.87 (s, 3H), 3.64 (dd, J = 14.9, 6.5 Hz, 1H), 3.45 (dd, J = 14.9, 5.0
Hz, 1H), 2.62 (s, 3H), 2.06 (s, 3H), 1.48 (t, J = 7.0 Hz, 3H); 13C NMR (101 MHz,
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CDCls) 6 168.9, 148.3, 147.7, 129.7, 117.5, 110.6, 110.3, 63.6, 58.4, 55.0, 47.9, 40.9,
22.3,13.4.

The investigation of the influence of Z/E ratio to enantioselectivity.

In order to investigate the effect of Z/E ratio to the enantioselectivity, we added
some experiments to elucidate their relationship.

(1) Hydrogenation of 1a with different Z/E ratio

NHAc NHAc
xS 2 mol% Rh(NBD),BF,/(Sc,Rp)-DuanPhos s

iPrOH, H, (80 atm), rt, 24 h

1a 2a

>99% conversion

ZIE = 2:1 98% ee

>99% conversion

ZIE = 2.5:1 98% oo
(2)Control experiment for asymmetric hydrogenation of 10
NHAc NHAc
PN S\ 2 mol% [Rh(nbd)(Sc,Rp)DuanPhos] N P s
AN
s Hy, iPrOH, rt \_d
10 20
/)2
Entry Ho (atm)  Time (h) ZbYCCO”V' (%) oo Ee (%)
1 10 24 63(94) 30(89) 97
2 10 12 52(79) 19(57) 97
3 5 24 42(63) 8(25) 97
4 80 24 67(100) 33(100) 97

2 The conversion is calculated by *H NMR. ° the conversion is based on the mixture of
10. ® the conversion in parentheses is based on the corresponding isomer of 10.

These experiment results clearly identified that the Z/E ratio have no influence
on the enantioselectivity for this reaction.
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'H NMR and *C NMR of 1b
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IH NMR and *C NMR of 1c
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'H NMR and *C NMR of 1d
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'H NMR and °C NMR of 1g
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'H NMR and C NMR of 1p
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H NMR and BC NMR of 1q
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IH NMR and *C NMR of 2a
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'H NMR and *C NMR of 2b
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IH NMR and *C NMR of 2¢
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'H NMR and *C NMR of 2d
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IH NMR and *C NMR of 2e
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'H NMR and *C NMR of 2f
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'H NMR and °C NMR of 2h
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'H NMR and *C NMR of 2i
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'H NMR and *C NMR of 2k
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IH NMR and ¥C NMR of 2m
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IH NMR and 3C NMR of 2n
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'H NMR and C NMR of 2p
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IH NMR and C NMR of 3a
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'H NMR and C NMR of 3p
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HPLC of rac-2a

Data File E:\DATAWGWCA\GWClE-640O-FUNAN 20le-06-06 07-33-54,032-0701.D

Sample MName: biao-rac

Lcg., Operator
Log. Instrument
Injection Date
Leg. Method

Last changed
Analyzis Method

Last changed

4dditional Info

STSTEM Geg. Line :
1Z60HPLC-DAD Location :
6/6/2016 11:12:40 AN Inj

Inj WVolume

—GOMIN{1-2).K
6/6/2016 10:49:07 AM by SYSTEM

7

vial 32
1

5.000 ul

: E:\DATAGWC,GWCLA-6Y0-FUNAN Z016-06-06 07-33-54\DAD-0DH-95-5-1ML-205-254

E:NDATANGWCHGWCLE-640-FUNAN 2016-06-06 07-33-54\DAD-0DH-55-5-1ML-205-254

-6O0MIN(1-2).M (Sedquence Method)
471042017 4:51:59 PM by 3VSTEM
[modified after loading)

Peak (3) manually integrated

LAald C, S5ige210,4 Ref=off { EXADATAVG CWEIC16-600-F UNAN 2016-08-05 07-33- 503 2-0701.00
mal ]
a0
o
H
80 NHAc B T
* 7
S 3
a0
20
0 1
T T T T T T T
u] 5 0 15 =0 25 o] =0 min
Area Percent Report
GJorted By Sigmal
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL C,

Peak FRetTime Type
# [min]

1l 351.739 BB
Z 359.494 BB

§ig=210,4 Ref=off

Width Area Height Area
[win] [wdll*=] [ mdTr] %

0.9391 366l1.45408 55.25415 47.6953
1.1513 4015.275832 46.41217 52,3047

T676.71240  101.66631

#*% End of Report *+%

1Z60HPLC-DAD 471072017 4:5Z2:12 PM SYITEM

S58
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HPLC of cat-2a

Data File E:ADATANGWCHGWC16-640-FUNAN =0l6-06-06 07-33-540V031-0801.D

Sanple HName: biao-cat

Acg. Operator
Log., Instrument
Injection Date
bdog. Method

Last changed
Analysziz Method

Last changed

ddditional Info

SYSTEM Seq. Line :
1Z60HPLC-DAD Location :
6/6/2016 12:13:36 PH Inj

Inj Volume

-GOMIN{1-2].M
6/6/2016 10:49:07 &M by SYSTEM

g

vial 31
1

5.000 ul

: E:VNDATAAGIC,GWCLE-6%0-FUNAN 2016-06-06 07-33-54\DAD-0DH-95-5-1ML-205-254

E:WZDATANGWCNGWCLE-640-FUNAN 20l6-06-06 07-33-54\DAD-0DH-95-5-1ML-205-254

-GOMIN(1-2).M (Sequence Method)
4/10/2017 4:51:5% PM by 3¥ETEM
(modified after loading)

Peak (s) mamually integrated

DAL C, Sige210,4 R ef= off { EADATAVE CAGUY C5-E00- FUNAN 2015-06-05 07-33-5<R03 1-0201.0)
mal) ]
= B
oo
o
&0 NHAc
*
S\\
a0
o0
qﬁ\'ﬁ
g4
[n] el
T T T T T T T T
a 5 0 15 a0 25 el 35 a0 min
Area Percent Report
Sorted By Fignal
Multiplier 1.0000
Dilution 1. 000a

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL C, Sig=210,4 Ref=off

Peak RetTime Type
# [min]

1l 3E.146 MM
Z 39.361 BE

Width Area Height Area
[min] [wdlT*=] [mdir] %

l.0056 51.66726 §.563Z26e-1 0.8337
1.1991 6145,47559 70,7701 99,1663

6197, 14284 71.62651

1Z260HPLC-DAD 471042017

**% End of Report #*%%*

4:52:01 FPM 3YSTEHN
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HPLC of rac-2b

Data File E:‘\DATANGWCY
Sanple Name: P-Me rac

Acg. Operator
Log., Instrument
Injection Date
bdog. Method
Last changed
Adnalyzsis Method

Last changed

Additional Imnfe

GWC1e-5%5M AND RAC 2016-05-11 07-38-13%005-0301.D

SYSTEM Seq. Line : 3
1Z60HPLC-DAD Location : ¥ial 5
S5/L1/2016 §:28:01 AM Inj : 1

Inj Volume L.000 pl

: E:VDATAAGITCL,GWCLE-5Y3M AND RAC 2016-05-11 07-38-13\DAD-0DH-90-10-A4A4LL-

1ML-40MIN(1-2).M

541172016 5:52:20 AM by 3YSTEM

(modified after loading)

E:ZDATANGWCNGWC1LE-5Y5M AND RAC 2016-05-11 07-35-13\DAD-0ODH-90-10-AALL-
IML-40MIN(1-2).M (Zequence Method)

441272017 10:38: 52 AM by SYSTEM

(modified after loading)

Peak is) manually integrated

LAD1 C, Sige210,4 R ef= off ( EADATAM CASUY C5-SASM AND RAC 201605 11 07F-35-123005-0201.00
meal ] :
NHAc
&0 S\
0
T
F
g G
0 -
21
0
T — —T T T T T T
0 10.5 11 1.5 12 125 min

Sorted By
Multiplier
Dilution

o not use Multipl

Signal l: D&DL C,
Peak RetTime Type
e |====1
1 10,714 wWW
2 11.879 VB

Tatals

ier & Dilution Factor with I3TDs

$ig=210,4 Ref=off

Width Area Height Area
[min] [wdl*=] [malr] %
------- e il bbbl el |
0.3790 959,80621 39.010645 49,5430
0.4505 965,85120 32.51845 50,1570
1925, 65741 71.52913

1Z60HPLC-DAD 471272017

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

10:38: 56 AM SYSTEM Page 1 of 1
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HPLC of cat-2b

Data File E:\DATANGWCHNGWC16-545M AND RAC 2016-05-11 07-38-134004-0401.D
Sanple Hame: P-HMe cat

Acg. Operator : 3YSTEM Seq. Line : 4
bLeg., Instrument @0 1Z60HPLC-DAD Location : ¥ial 4
Injection Date @ 5/11/2016 §:53:57 &M Inj : 1
Inj Volumwe : 5.000 pl
bdog. Method : E:\DATA\GWCVGWCLE-5%5M AND RAC Z016-05-11 07-38-13\DAD-0DH-90-10-AALL-
1ML-40MIN(1-2) .M
Last changed : 571142016 §:54:09 AM by SYSTEM

(modified after loading)

Analysis Method @ E:\DATAWZGITCLGWCLE-5%5M AND RAC 2016-05-11 07-35-13\DAD-0DH-%90-10-AALL-
IML-40MIN(1-2).M (Zequence Method)

Last changed 1 471072017 4:47:48 PM by SY3STEM
(modified after loading)

Addditional Info : Peak(s) manually integrated

DAL C, Sige210,4 R ef= off ( EADATAM CASUY C5-SASM AND RAC 201605 11 07F-35- 12300404901, 00
mal ]
175 %
150
125 ] NHAc
*
S\
100
75 ]
ﬁ:l .
25 Y
[
Jr.\_/-\_, c
u} } T
T T T T T T T T T T T T
o 2 4 =] g2 0 12 14
Sorted By H Gignal
Multiplier H l.0000
Dilution : L. 000a
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: DAD] C, Sig=:210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wdl*=] [malr] %
e |====]=====-- === | === |-=-==----
1l 10,755 BY 0.3304 75.897803 3.1185%9 l.6251
2 11.782 VB 0.4513 4599, 30127 154.51550 95,3749
Totals : 4675, 27930 157.63249
**%*%* End of Report *+%
1260HPLC-DAD 471072017 4:47:53 PM 3¥STEM Page 1 of 1
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HPLC of rac-2c

Data File E:\DATA\GWCANGWC16-643M -RAC-1 Z016-06-05 19-17-52%014-0501.D

Sample Name: 3-ne-rac

Aog. Operator
Acg. Instrument :
Injection Date
Adog. Method
Last changed
Analysis Method

Last changed

Additional Info

SYSTEM Seq. Line : 5
1Z60HPLC-DAD Location @ Wial 14
6/5/2016 8:42:34 PM Inj : 1

Inj VWolume : 5.000 pl

: E:N\DATANGITCHGWCLE-6%5M -RAC-1 2016-06-05 19-17-52%DAD-0DH-%0-10-4ALL-1HL

-40MING1-2).10

6/5/2016 3:55:33 PM by 3YSTEM

(modified after loading)

E:ZDATANGWCENGWCLE-6Y5M -RAC-1 Z0l6-06-05 19-17-52%\DAD-0DH-90-10-43LL-1HML
-40MIN{1-2).M (Sequence Method)

4/10/2017 4:39:22 PM by 3¥STEM

(modified after loading)

Peak 3) manually integrated

mAll

250 ]

200 ]

250 1

200 ]

LADA C, Sige210,4 R ef=off (EMATAVG CAG CHG-B05M -RAC-1 20160505 12-47-82'014-0501 [

0715

NHAc

14.074

min

Sorted By
Multiplier
Dilution

Do not use Multiplier & Dilution Factor with ISTDs

Jignal 1: DAD1 C,

Peak RetTime Type
# [min]

Sig=210,4 Ref=off

Width Area Height hArea
[min] [wdlT*=] [wdir] %

1l 10.715 EE
Z 14.074 BB

Tatals

0.3796 5390.31641 333.43302 49,1851
0.5163 8667.28516 253.88643 50.8119

1.70576e4 587.32445

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

1260HPLC-DAD 471042017 4:39:29 P STITEM Page 1 of 1
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HPLC of cat-2¢

Data File E:\DATANGWCLVGWC1E-54%5M -RAC-1 2016-06-05 19-17-52%0l16-0601.D
Zample Name: 3-Me

Lcg., Operator : AY5STEM Geg. Line : &
Log. Instrument @ 1=260HPLC-DAD Location : Vial 16
Injection Date @ &/5/2016 9:05:30 PM Inj : 1

Inj Woluwe : 5.000 nl

4cg., Method : E:\DATA\GWCAGWCLA6-6Y3M -RAC-1 2016-06-05 19-17-52\DAD-0DH-90-10-44LL-1ML

-40MIN(1-2).M
Last changed 1 6/5/2016 5:58:33 PM by SYSTEH

Analysis Method : E:WDATAWGWCHGWC16-6%5M -RAC-1 2016-06-05 19-17-52\DAD-0DH-50-10-44LL-1ML

-40MIN(1-2) .M (Sequence Method)
Last changed 1 471072017 4:39:22 PM by 3YTATEM

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

DAD C, Sige210,4 Ref=off { DA TAVW TV C15-85M -RAC-1 20160605 19-17-52'016-0601 D)
mAl ]
240 4
00 4
2307 NHAc
*
S
200 ~
B
f
1460
100
A o
(=)
=]
0 Y L L .
T T T T
0 5 10 15 20 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with I3TDs
Gignal 1: DAD1 C, Sig=2z10,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [win] [wall*s] [ wiTr] %
== |- |---=1-=----- |--=—==—-—- |--==-=—-- |=====—-= |
1 10.981 BE 0.3316 151.859886 6.72197 2.899349

Z 14.163 BB 0.51ed S086.2128% 145.20305 97,1001

Totals : 5838.11176 154.92Z502

*#*% End of Report **%

1Z60HPLC-DAD 471072017 4:40:39 PM SYITEM
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HPLC of rac-2d

Data File E:\DATANGWCANGWC1E-542-ME AND 4 2016-06-16 09-45-25\00z-0701.D
Zample MName: Z-Me-rac

Lcg., Operator : AY5STEM Geg. Line : 7
Log. Instrument @ 1=260HPLC-DAD Location @ Vial 2
Injection Date @ &6/l6/Z016 1l:54:11 AI Inj : 1
Inj Woluwe : 5.000 nl
Leg. Method : E:ZDATA\GWCL\GWC1lG6-6Y2-ME AND 4 2016-06-16 09-45-Z8\DAD-0DH-95-5-1ML-205-
254-60MIN(1-2).1
Last changed : 6/16/2016 12:31:35 PM by SYSTEM

(modified after loading)

Analysis Method : E:3ZDATANGWCANGUClE-642Z-ME AND 4 2016-06-16 09-45-2Z5'DAD-0DH-95-5-1ML-205-
254-60MIN(1-2).M (Sequence Method)

Last changed 1 471072017 4:20:39 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

DADT C, Sige210,4 Ref=off { EXNDATAWG T C16-002- ME AND 4 2016-08-16 02 45-22'002-0701.0)
mal |
aj -
0 NHAc
S\
R 3
Il
™ o
5
=
m -
0 - —_— L L .
T — — T T — T T T
g 10 15 20 26 30 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Gignal 1: DAD] C, Sig=z10,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [win] [wmil*=] [ mdTT] %
e |--==1--==--- |--=—-=——- |-—=—-=—=- |======—= |
1 ZZ.494 EE 0.7850 1710, 75391 31.83483 50,4639
2 30.969 EE 0.9125 1679, 30444 24.11340 49, 5361
Totals : 3390, 06335 55.94823
1Z60HPLC-DAD 471072017 4:20:43 PM ST¥STEM Page 1 of 1
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HPLC of cat-2d

Data File E:\DATA\GWCANGWC16-6%2-ME AND 4 Z016-06-16 09-45-28,003-0801.D

Sample Name: 2-Me-cat

Leg. Operator
ALog., Instrument
Injection Date
Lcg., Method
Last changed
Analvysiz Method

Last changed

Additional Info

STSTEM Seqg. Line : =3
1Z260HPLC-DAD Location : Wial 3
6/16/2016 12:33:05 PM Inj : 1

Injy Wolume : 5.000 nl

 E:NDATANGWCHNGWCle-642-ME AND 4 2016-06-16 09-45-Z6%DAD-0DH-95-5-1ML-205-

254-60MIN(1-2).1

6/l6/2016 12:358:03 FPM by SYSTEM

[modified after loading)

E:WDATAYGWCYGWCLA-6Y2-ME AND 4 2016-06-16 09-45-Z8%\DAD-0DH-95-5-1ML-205-
254-60MIN(1-2).M [3ecquence Method)

471042017 4:20:39 PM by SVSTEM

(modified after loading)

Peak (3] manually integrated

DAald C, Sige210,4 Ref=off { EADATAWGU SV C 16-812- ME AND 4 2046-05-16 05 45-28'003-0201. 0
mal ]
93 -
&0 NHAc a2
N ]
S o
43 -
zj -
Inl
[x}
0 L T
T T T T T T T T T T T T
=} 10 15 20 25 20 min
Area Percent Report
Gorted By Gigmal
Multiplier 1.0000
Dilution 1.0000
I'o not use Multiplier & Dilution Factor with ISTDs
Signal l: DAD] C, %ig=z10,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wmall*=] [ miTT] %
== |- |---=1-=----- |--=—==—-—- |--==-=—-- |=====—-=
1 Z22z.546 BB 0.6917 247,15256 4, 26725 . 6244
2 30.815 BB 1.0069 3483, 79685 50.37363 93,3756
Totals 3730, 594943 L4, 64087
1Z60HPLC-DAD 471072017 4:21:44 MM S¥STEM Page 1 of 1

S65



HPLC of rac-2e

Data File E:‘\DATANGWCY
Sanple Name: OMe-rac

GWC16-5\RAC-CATZ Z016-05-19 13-26-324035-0501.D

Acg. Operator
Log., Instrument
Injection Date
bdog. Method
Last changed
Analysis Method

Last changed

ddditional Info

SYSTEM Seq. Line : 9
1Z60HPLC-DAD Location : ¥ial 35
5/19/2016 5:45:54 PM Inj : 1

Inj Volumwe : 5.000 pl

: E:NDATAAGIC,GWCLE-5YRAC-CATZ 2016-05-19 13-26-32\DAD-0JH(1-6)-90-10-210-

254-40MIN. M

5/19/2016 6:20:00 FM by 3YSTEM

(modified after loading)

E:ZDATANGWCNGWC1E-5VRAC-CATZ 2016-05-19 13-26-324DAD-0JH(1-6)-30-10-210-
Z54-40MIN. M {Sequence Method)

441272017 5:14:40 FM by 3YSTEM

(modified after loading)

Peak (2] mamually integrated

DAL C, Sige230,4 R ef= off ( EADATAV CAGUY CG-ARAC- CATZ 2015-0519 13-25-22'025-0901 .1
mal |
SJ -
NHAc
S\\
E:l .
MeO £
2
]
a4 P g
&
&
o0
o
o N M
) T T T T T T T T T
o 10 20 20 <0 min
Area Percent Report
Sorted By S3ignal
Multiplier 1.0000
Dilution 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] C, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wdl*=] [madlr] %
e it |====]=-====—- |—====—= | === |--==-=-= |
1 29,907 EE 0.8432 3247,04150 LE.52422 47,8239
2 42,393 EE 1.0992 3542, 53638 4722276 52,1781
Totals 6789, 57788 103.74595
1260HPLC-DAD 471272017 5:14:43 PM 3¥STEM Page 1 of 1
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HPLC of cat-2e

Data File E:\DATA\GWCA\GWC16-5\RAC-CAT-4 Z016-05-26 13-24-423054-0301.D

Sample Name: 0Me-cat
Leg. Operator STSTEM Seqg. Line
ALeog., Instrument : l1Z60HPLC-DAD Location :
Injection Date 5/26/2016 1:42:45 PH Inj

Injy Volume
Lcg., Method
-254-40MIN.H
5726742016 1:44:37 PN by SVSTEM
[modified after loading)

Last changed

Analvysiz Method
-254-40MIN.M (Sequence Method)
4712742017 5:12:13 PM by SVSTEM
(modified after loading)

Peak (3] manually integrated

Last changed

Additional Info

3

Vial 54
1

5.000 nl

: E:NDATANGWCHNGWCl6-54RAC-CAT-4 2016-05-26 153-24-42\DAD-0JH(1-6)-90-10-210

E:\DATANGWCHNGCLE-5RAC-CAT-4 Z2016-05-26 1353-2Z24-42\DAD-0JH(1-6)-90-10-210

DAald C, 5igm230,4 Ref=off [ ENDATAGN SV C16-SRAC- CAT-4 201605 26 13-24-420054- 0301 .00
mal ]
NHAc
*
a0 S\
MeO
33 -
20 o
]
g
10
rg?‘
B 7
i} —_,-\_JL-.-.—.__\..—._ L T
-10 T T — T : : T
i} 10 20 20 40 min
Area Percent Report
Gorted By Gigmal
Multiplier 1.0000
Dilution 1.0000

I'o not use Multiplier & Dilution Factor with ISTDs

Signal l: DAD] C, %ig=230,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wmall*=] [ miTT] %
== |- |---=1-=----- |--=—==—-—- |--==-=—-- |=====—-=
1 30,532 MM 1.1774 29.22943 4,13752e-1 2. 5906
2 43.058 BB 1.0764 10%9,05872 14.08506 97,4094
Totals 11258, 28315 14, 49881

1Z60HPLC-DAD 4/12/2017 5:12:57 PM SY¥STEM

S67
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HPLC of rac-2f

Data File E:\DATA\GWC'\GWClE-5%CF3 2016-05-30 14-20-21,011-0201.D
Sample Nawme: CFi-rac

Aog. Operator : SYSTEM Seq. Line : 2
Adcg., Instrument : 1Z60HPLC-DAD Location : Vial 11
Injection Drate @ 573072016 2:32:15 PM Inj : 1
Inj ¥olume : 5.000 ul
Aceg. Method : E:NDATANGUCH,GWCLE-54CF3 2016-05-30 14-20-21%\DAD-0JH(1-6)-90-10-210-254-
40MIN.H
Last changed r 573072016 3:02:3%9 PM by SYSTEM

(modified after loading)

Analysis Method @ E:\DATANGUCHGWCLE-5\CF3 Z016-05-30 14-2Z0-Z1V\DAD-0JH{1l-8)-90-10-210-254-

40MIN.M (Sequence Method)
Last changed 1 471072017 4:59:32 PM by SYSTEM
(modified after loading)
Additional Info : Peak(s) manually integrated

DAL A Sig=2104 Refoff (EADATAVGVCYWGWC 1G-SV F3 20160530 14-20-21011-0201 .00
mAl
140
1o ] NHAc
S\\
100 -
F4C B
i g
&0 1 =
m -
4:| .
m -
o
T — T T T —— T T T T T T
o 25 ) Fi] 10 125 hFilt=] min
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : L. 000a

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, 5ig=210,4 Ref=off

Peak RetTime Type Width Area Height hArea
# [min] [min] [wmal*s] [malr] %
e |====]=====-- === | === |-=-==----
1 9.6589 BB 0.3225 1695, 26123 78.46725 49,3365
2 11.407 EE 0.4028 1743, 939582 65.8808%9 50,6635

Totals : 3442, 20105 144.34514

1Z260HPLC-DAD 471072017 4:59:36 PM SYSTEM

S68
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HPLC of cat-2f

Data File E:\DATA\GWC\GWC1lE-5%CF3 2016-05-30 14-20-21%012-0301.D
Sample Name: CFi-cat

Leg. Operator : SYSTEM Seqg. Line : 3
ALeog., Instrument : l1Z60HPLC-DAD Location : Vial 12
Injection Date : 5/30/2016 3:08:09 PM Inj : 1
Injy Wolume : 5.000 nl
Leog, Method : EDNDATANGWC,GWC16-5YCF3 2016-05-30 14-20-21%DAD-0JH(1-6)-90-10-210-254-
40MIN. 1
Last changed r 573042016 3:02:39 PM by SYATEM

Analyzis Method : E:\DATA\GWCL\GWC1&-5VCF3 Z0l6-05-30 14-Z0-Z1%\DAD-0JH(1-6)-90-10-210-254-
40MIN.M (Sequence Method)

Last changed 1 471042017 4:59:32 PM by SYSTEM
(modified after loading)

Additional Info : Peak(z) manually integrated

DAl A, Sig=2 104 Refoff (EADATAWWCAWGWC 1G5 F3 20MG05-30 14-20-2 1012-0301 .00
meél]
140
120
100
NHAc
*
S o
04 ~ 5,
F,;C
&0
-
T
174
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with I3TDs
Gignal 1: DAD] A, 5ig=210,4 Ref=off
Peak RetTiwme Type Width Area Height Area
# [min] [win] [wdl*=] [ maTr] %
e |--==1--==--- |--=—-=——- |-—=—-=—=- |======—= |
1 9.973 BB 0.3453 105.92339 4. 48940 5.4303
2 1l1.416 BB 0.4101 1544, 63457 68.08694 94, 5637
Totals : 1950, 60796 T2.57634
#*% End of Report *+%
1Z60HPLC-DAD 471072017 4:59:49 MM S¥STEM Page 1 of 1
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HPLC of rac-2g

Data File E:\DATA\GWC\GWClE-5%RAC-CAT Z0l6-05-13 12-20-159\022-0301.D
Sample Nawme: F-rac

Aog. Operator : SYSTEM Seq. Line : 3
Adcg., Instrument : 1Z60HPLC-DAD Location : Vial 22
Injection Drate @ 571372016 1:13:04 PM Inj : 1
Inj ¥olume : 5.000 ul
Aceg. Method : E:NDATANGICH,GWCLE-5YRAC-CAT 2016-05-13 12-20-19%\DAD-0JH(1-6)-90-10-210-
254-40MIN. N
Last changed t 571372016 1:45:33 PM by SYSTEN

(modified after loading)

Adnalysis Method : E:\DATAA\GUCA\GWCLE-5YPAC-CAT 2016-05-13 l2-20-19°DAD-0JH(1-6)-90-10-210-
254-40MIN. M |Sequence Method)

Last changed 1 471072017 4:42:34 PM by SYITEN
(modified after loading)

Additional Info : Peak(s) manually integrated

DAL A Sig=2104 Refoff (EADATAVGWICWGWC 1 SRAC-CAT 2016-08-13 12-20-19'022-0301 .09
mall ]
[
g
176 -
150
NHAc
125
S\
100 F
75
&0
25
% I | W A _
T T T T T T T T T
o j} 10 15 20 min
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : L. 000a

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DAD] A, Sig=:210,4 Ref=off

Peak RetTime Type Width Area Height hArea
# [min] [min] [wmal*s] [malr] %

e |====]=====-- === | === |-=-==----
1 14,077 BY 0.3761 4121.9215858 165.79160 47,4750
2 15.44% VE 0.4125 4560, 375858 165.98250 52,5250

Totals : 8662, 29765 331.77409

1Z260HPLC-DAD 471072017 4:42:38 PM SYSTEM Page 1 of 1
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HPLC of cat-2g

Data File E:\DATAWGWCNGWCLE-5WRAC-CAT 2016-05-13 lE-20-189%021-0201.D

Sample MName: F-cat

Operator
Instrument :
Injection Date

Leg. Method

Last changed H
Analyzis Method

Last changed

4dditional Info

STSTEM Geg. Line : 2
1Z60HPLC-DAD Location : Vial 21
571372016 12:32:10 PH Inj : 1

Inj WVolume L.000 nl

254-40MIN. K
541342016 12:20:192 PM by SYSTEM

: E:\DATAGWCAGWCLA6-5YRAC-CAT 2016-05-13 12-20-19\DAD-0JH{1-6)-90-10-210-

E:\DATANGWCYGUCL6-54RAC-CAT 2016-05-13 12-20-19\DAD-0JH (1-6)-90-10-210-

254-40MIN. K | 3equence Method)
471042017 4:42:34 PM by 3VSTEM
[modified after loading)

Peak (3) manually integrated

DAL A, Sig=21

mll

175

75

0.4 Refoff (EADATAWICAVECAGSRAC-CAT 20M5-05-13 12-20-19°024-0201 &)

15402

NHAc

It
—

GJorted By
Multiplier
Dilution

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL &,

Peak RetTime Type
# [min]

1 14.184 BB
Z 15.402 BE

Sigmal
1.0000
1.0000

Sig=210,4 Ref=off
Width Area Height Area
[win] [wdll*=] [ mdTr] %
=== |=-===]======= |=-=======—- |=-=====——=- |=====—=-
0.3279 LE. 34747 2. 19228 1.27581
0.4156 4352,483096 158.88470 95,7219
4405, 82842 161.07698

#%% End of Report *+%

1Z60HPLC-DAD 471072017 4:43:49 PM SYITEM

S71
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HPLC of rac-2h

Data File E:\DATANGWCANGWCle-74CL 2016-07-03 14-21-49%011-0201.D
Sanple Hame: Cl-rac

Acg. Operator SYSTEM Seq. Line : 2
bLeg., Instrument @0 1Z60HPLC-DAD Location @ ¥ial 11
Injection Date @ 7/3/2016 2:33:47 PH Inj : 1
Inj Volumwe : 5.000 pl
Aog. Method : E:\DATA\GWC,GWClE-7,CL 2016-07-03 14-21-49\DAD-0JH{1-6)-90-10-0. EML-210-
254-80MIN. M
Last changed D 7A3/2016 2:21:49 PM by SYSTEM

Analyszis Method @ E:\DATANGUCLGWCLE-74CL 2016-07-03 14-21-49%DAD-0JH(1-8)-90-10-0, SML-210-
254-80MIN. M |Sequence Method)

Last changed P 4/12/2017 10:35:07 AM by 3YITEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DAL A, Sig=210 4 Refoff (EADATAVGCWGWC 16 TEL 20160703 14-21-45001 1-0201 .0
mall |
NHAc
S\
20
Cl
&0
|

0 & B

o b

&
20
o

T T T T T T T

1] 5 10 15 20 25 30 ¥ min

Sorted By H Fignal
Multiplier H 1.0000
Dilution H 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD] A, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height hArea
# [min] [min] [wdlT*=] [mdir] %

1l Z8.35Z BE 0.6484 1239, 54961 27.27281 45.59411
2 35.136 BE 0.7169 1293, 50134 23.9951% 51.0589

Totals : 2533. 35095 51.26798

*%*% End of Report *+%*

1260HPLC-DAD 47122017 10:35:14 AM SYSTEM Page 1 of 1
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HPLC of cat-2h

Data File E:\DATA\GWC\GWC16-74CL 2Z016-07-03 14-21-49,012-0301.D
Sample Name: Cl-cat

Leg. Operator : SYSTEM Seqg. Line : 3
ALeog., Instrument : 1Ze60HPLC-DAD Location : Vial 12
Injection Date @ 77372016 3:54:42 PM Inj : 1
Injy ¥Wolume : 5.000 pl
Leog, Method : EDNDATANGWCHGWCL6-7VCL 2016-07-03 14-21-49\DAD-0JH(1-6)-%0-10-0, SML-210-
254-30MIN. KM
Last changed T 74372016 2:21:4% PM by SYATEN

Analyzis Method : E:\DATA\GWC\GWCl&-7%CL 2016-07-03 14-21-49\DAD-0JH|{1-6)-90-10-0. 5ML-210-
254-80MIN. M (3equence Method)

Last changed 1 471042017 5:03:05 PM by 3YSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DALY A Sig=2104 Refoff (EADATAW W CAGWE ST L 20150703 14-21-48001 2-0201.0)

Ml
175
180
NHAc
125 *
SN

100 i

Cl T

a5 min

Sorted By H Signal
Multiplier H 1.0000
Iilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs=s
Signal 1: DAD] A, S5ig=210,4 Bef=off
Peak RetTime Type Width Area Height Area

# [min] [win] [mall*s] [ miTr] %
== |--==1-===--- |-—====—-—- | === |======= |

1 28,513 MM 0.7780 47.19673 1.01106 l.0Lll&

2 34.8%92 BB 0.7966 4618, 30859 §4.37730 95,9554
Totals : 4665, 50538 85.38837

#*% End of Beport **%
1260HPLC-DAD 471072017 5:03:12 PM S¥STEM Page 1 of 1
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HPLC of rac-2i

Data File E:\DATANGWCHNGWC16-53\RAC-CAT 2016-05-13 12-20-194024-1401.D
Sanple Hame: Er-rac

Acg. Operator SYSTEM Seq. Line @ 14
bLeg., Instrument @0 1Z60HPLC-DAD Location : Vial 24
Injection Date @ 5/13/2016 6:34:34 PH Inj : 1
Inj Volumwe : 5.000 pl
bdog. Method : E:\DATA\GWC\GWClE6-5VRAC-CAT 2016-05-13 12-20-19DAD-0JH{1-6)-90-10-210-
254-40MTIH. M
Last changed : 571342016 12:20:19% PM by SYSTEM

Analysis Method @ E:\DATAANGUCL,GWCLE-5ARAC-CAT 2016-05-13 la-20-19%\DAD-0JH(1-6)-90-10-210-
254-40MIN. M |Sequence Method)

Last changed 1 471072017 4:56:42 PM by 3Y3TEN
(modified after loading)

Additional Info : Peak(s) manually integrated

DAL A, Sig=210 4 Refoff (EADATAVGICWEWC 16 SRAC-CAT 2015-05-13 12-20-19'024 1401 .09
mAl
140
120
o
@
100 1 NHAc o
S
~N o
&
] o
Br
&0
a0
23 -
0 R“P
T T T T T
o 5 0 15 e 25
Sorted By H Fignal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] A, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height hArea
# [min] [min] [wdlT*=] [mdir] %
= | ====]======= | === | === |======== |
1l 16.19%5 EE 0.4363 3077.66525 94,912%4 46,9937
2 22.469 EE 0.7089 3471, 43066 T2.46679 53,0083
Totals : 6549, 09595 167.37973
*%*% End of Report *+%*
1260HPLC-DAD 471072017 4:56:45 PM 3YSTEM Page 1 of 1
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HPLC of cat-2i

Data File E:\DATA\GWC\GWC1E6-5 RAC-CAT 2016-05-13 1Z-20-19,023-1601.D
Sample Name: Br-cat

Leg. Operator : SYSTEM Seqg. Line : 168
ALeog., Instrument : l1Z60HPLC-DAD Location : Vial 23
Injection Date : 5/13/2016 S:06:26 PM Inj : 1
Injy Wolume : 5.000 nl
Leog, Method : EDNDATANGWC,GWC16-5YRAC-CAT 2016-05-13 12-20-154\DAD-0JH{1-6)-90-10-210-
254-40MIN. K
Last changed t 571372016 §:10:45 PM by SYATENM

[modified after loading)

Analysiz Method : E:\DATA\GWCNGWClE-5\RAC-CAT 2016-05-13 l2-20-19\DAD-0OJH(1-6)-90-10-210-
254-40MIN. K | 3equence Method)

Last changed 1 471072017 4:56:42 PN by STATEN
(modified after loading)

Additional Info : Peak(s) manually integrated

DAald A, Sig=2104 Refoff (EADATAWWCAGWC 165 RAC-CAT 2015-05-13 12-20-19023-1601 1)
malJ
140
120
100
NHAc
=y § S\
0 4 Br
W
o
]
40 o
20
< {}fb@
A_,_J\ : &;\
0 =i, _J(\‘-— L T
T — — T T — T T T
i} =] 0 15 =20 25
Area Percent Report
Gorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000
I'o not use Multiplier & Dilution Factor with ISTDs
Signal l: DAD] &, 5ig=:z10,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wmall*=] [ miTT] %
== |- |---=1-=----- |--=—==—-—- |--==-=—-- |=====—-=
1 16,554 MM 0.6540 10.584836 2,643158e-1 0.5658
2 22.605 BB 0.7271 1906, 36377 37.8813%  99,434z2
Totals : 1917, 21213 38.14571
1Z60HPLC-DAD 471072017 4:57:01 MM S¥STEM Page 1 of 1
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HPLC of rac-2j

Data File E:\DATANGWCNGWC16-54I-TONZ0 2016-05-30 09-46-314003-0301.D

Sample Nawme: I-rac

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

Last changed

Additional Info

SYSTEM Seq. Line :
1260HPLC-WWD Location :
543042016 11:08:51 AM Inj

Inj ¥Wolume

TOMIN.H
543042016 l2:21:54 PM by SYSTEM
(modified after loading)

5.000 pl

 E:NDATANGITCHGWCL6-5%I-TONZ0 2016-05-30 09-46-31\VUD-ADH (1-6)-95-5-2100H1-

E:\DATANGWCANGWCLE-5YI-TONZ0 Z2016-05-30 09-46-31\VWD-ADH (1-6)-95-5-210NM-

TOMIN.M (Sequence Method)
4/10/2017 5:05:4% PM by 3¥STEM
(modified after loading)

Peak is) mamually integrated

mAll

NHAc

WG A U gwel ength=210 nm (EADATAVG TG 16-5Y- TOK2D 2015-05-20 02 45-21'003-0204.0)

Sorted By

Multiplier
Dilution

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: VWDl 4, Wawvelength=2Z10 nnm

Peak RetTime Type
# [min]

1 24.992 BE
Z 3Z.831 BE

Width Area Height Area
[win]  [whU*s] [mAlT] %

0.6863 510.70477 11.40784 46,4465
0.5841 588.855449 10.19080 53,5537

1055, 55927 21.59874

**% End of Report *%%*

1Z260HPLC-DAD 471072017 5:05:58 PM SYSTEM
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HPLC of cat-2j

Data File E:\DATA\GWCANGWC16-5\I-TONZ0-2Z Z016-05-30 14-09-47,004-0201.D

Sample Name:

i-cat

Leg. Operator

ALog., Instrument

Injection Date
Lcg., Method

Last changed

STSTEM Seqg. Line : 2
1Z260HPLC-VTD Location : ¥Wial 4
573042016 2:16:17 PM Inj : 1

Injy Volume 10.000 ul

¢ E:NDATANGWCHNGWC1le-54I-TONZ0-2 2016-05-30 14-09-473WWD-ADH(1-6)-95-5-

Z210NM-7OMIN-10UL.M
5/30/2016 3:18:52 PM by 3YSTEHN

[modified after loading)
Analvysiz Method
Z10NM-70MIN-100UL.M (Secuence Method)
471042017 5:06:59 PM by SVSTEM
(modified after loading)
Peak (3] manually integrated

Last changed

Additional Info

E:\DATANGWCHGWCLE-54,I-TONZ0-2 Z016-05-30 14-09-47\VWD-ADH(1-6)-95-5-

WD A, W gwel en gth= 240 nm (EADATAWCWGUIC 165 TONZ2D 2 2016 05-20 1408-470040201.00
mall ]
175
160 4
NHAc
125 *
S\\
100
75
#
a0 o
o
i
25 oy ré\é\
B
0 : T
—T T T T T T T T T T
10 15 =20 25 20 25 a5 min

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VD1 &, Wawvelength=210 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [wmall*=] [ maT] k]
e |--==1--==--- |--=—-=——- |-—=—-=—=- |======—= |
1 Z3.724 MM 0.8214 37.97881 7.70630e-1 1. 4560
Z 3Z.565 BE 0.9588 2570, 37402 39.25983 95, 5440
Totals 2608, 35283 40.03046

*#*% End of Report **%

1Z60HPLC-DAD 471072017 5:07:05 PM SY¥STEM
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HPLC of rac-2k

Data File E:\DATA\GWC\GWClE-5%RAC-CAT-3 Z016-05-2Z6 10-10-53,034-0501.D
Sample Nawme: 3-F-RAC

Aog. Operator : SYSTEM Seq. Line : 5
Adcg., Instrument : 1Z60HPLC-DAD Location : Vial 34
Injection Date @ 572672016 11:23:07 AM Inj : 1
Inj ¥olume : 5.000 ul
Aceg. Method : E:NDATANGC,GWCLE6-5YRAC-CAT-3 2016-05-26 10-10-534DAD-0DH-95-5-1ML-205-
254-50MIN(1-2).H
Last changed r 572672016 12:21:07 PM by SYSTEN

(modified after loading)

Adnalysis Method : E:\DATAA\GUCA\GWClE-5%PAC-CAT-3 2016-05-26 10-10-53\DAD-0DH-95-5-1ML-205-
254-50MIN(1-2).M (Sequence Method]

Last changed r 471072017 4:33:21 PM by SYSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

LADd B, Sig=2104 Refoff (EADATAVGCWGWC 16 SRAC-CAT-3 2016-05-25 10-10- 820034 0501.0)
mAl
140
120 NHAc
S\\
o
100 o
"8
&0 F &
aj -
4:| .
m -
o
T T T — — T T T — — T
o =} 10 15 =0 25 20
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : L. 000a
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: DAD] B, Sig=:210,4 Ref=off
Peak RetTime Type Width Area Height hArea
# [min] [min] [wmal*s] [malr] %
e |====]=====-- === | === |-=-==----
1l 26.315 BE 0.8535 5111.34131 89.33185 5l.661%
2 29,120 BE 0.9369 4752, 50586 76.54591 43, 33582
Totals : 9893.84717 165.87776
1260HPLC-DAD 4/10/2017 4:34:11 PM S5¥STEM Page 1 of 1
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HPLC of cat-2k

Data File E:\DATA\UFY\WFY-Z-M-ME“LP-3-45 (1) 2016-07-01 12-07-414012-1701.D
Sample MName: 3-f-cat

Lcg., Operator : AY5STEM Geg. Line : 17
Log. Instrument @ 1=260HPLC-DAD Location @ Vial 12
Injection Date @ 7/2/2016 4:06:31 AM Inj : 1
Inj Woluwe : 5.000 nl
Acg. Method : E:\DATA\WFT\WFY-2-M-ME\LP-3-48 (1) 2016-07-01 19-07-41)DAD-0DH-95-5-1ML-
205-254-50MIN(1-2).H
Last changed : 7/1/72016 9:12:51 PM by SYSTEH

Analysiz Method : E:NZDATA\WFT\WFY-2-M-ME“LP-3-45 (1) 2016-07-01 19-07-41\DAD-0DH-95-5-1ML-
205-254-50MIN(1-2). M [3equence Method)

Last changed 1 471072017 4:35:45 PM by 3TATEN
[modified after loading)

Additional Info : Peak(s) manually integrated

DAl B, Sig=2 104 Refoff (EADATAWYFYAE Y. 2 W BLP-345 (1) 20160701 19-07-31012-1701.0%

mll
140

e ciut=ry

120 NHAc

GJorted By H Sigmal
Multiplier H 1.0000
Dilution H 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Sigmnal l: DADL B, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [win] [wdll*=] [ mdTr] %

1l 25.831 M l.0584Z 2Z8.64955 3.51493 Z.7518
Z 28.097 BB 0.5809 80380.56543 134.49971 97,2482

Totals : G309.21498 1358.01464

#%% End of Report *+%

L6QHPLE-VUD 441072017 4:36:00 PH SYRTEM Page 1 of 1
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HPLC of rac-2I

Data File E:\DATA\GWC\GWClE-6%2-F AND TON Z0-90BAR-40T Z016-06-19 14-40-59%002Z-0101.D
Sample Name: 2-F-rac

Leg. Operator : SYSTEM Seqg. Line : 1
ALeog., Instrument : l1Z60HPLC-DAD Location : Vial 2
Injection Date : 6/19/2016 2:41:49 PH Inj : 1
Injy Wolume : 5.000 nl
Leog, Method : EDNDATANGWCH,GWCL6-6Y2-F AND TON =20-20BAR-40T 2016-06-19 14-40-59%DAD-0DH
-90-10-AALL-1ML-40MIN(1-2).M
Last changed T e/19/2016 2:58:30 PM by SYATEN

[modified after loading)

Analysiz Method : E:\DATA\GWCANGWClE-6%2-F AND TON Z0-90BAR-40T 2016-06-19 14-40-59\DAaD-0DH
-90-10-4ALL-1ML-40MIN(1-2).M (Sequence Method)

Last changed t 471272017 5:31:58 PM by SYATEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DADT [, Sig=210.8 Ret=off (E DA TA G GG G 15-62 F AND TON 20-00BAR-90T 2076-06-18 1240 26002 010 1.0
Al ]
L]
a0 -
F NHAc
80 1 2 8 S
@ =]
w -
43 -
04
II T
o
T T T T T T T T T T
g 10 11 12 JE: 14 miin

Sorted By H Signal
Multiplier H 1.0000
Iilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL C, S$ig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [wmall*=] [ maT] k]

1 5.989 EE 0.3079 B99.67163 44. 48643 46,4772
Z 10.297 BB 0.3668 l036.05652 43.05084 53.52Z8

Totals : 1935, 72815 §7.53727

*#*% End of Report **%

1Z60HPLC-DAD 4/12/2017 5:32:03 PM SY¥STEM Page 1 of 1
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HPLC of cat-2I

Data File E:\DATA\UFY\WFY-2Z-M-ME“LP-3-45 (1) 2016-07-01 12-07-414011-1401.D
Sample MName: Z-f-cat

Lcg., Operator : AY5STEM Geg. Line @ 14
Log. Instrument @ 1=260HPLC-DAD Location @ Vial 11
Injection Date @ 7/2/2016 2:33:34 AM Inj : 1

Inj Woluwe : 5.000 nl

4cg., Method : EXNDATAA\WFP\WFY-2-M-MEYLP-3-43 (1) 2016-07-01 19-07-41\DAD-0DH-90-10-

LALL-1ML-40MIN(1-2) .M
Last changed : 7/1/72016 9:12:07 PM by SYSTEHN

Analysis Method : E:NDATAVWFT\WFY-Z-M-MEWLF-3-45 (1) 2016-07-01 19-07-41\DAD-0DH-20-10-

ALALL-1ML-40MIN(1-2).M (Secquence Method)
Last changed t 471072017 4:2%:00 PM by 3YTATEN
[modified after loading)
Additional Info : Peak(s) manually integrated

DAl C, 5ige210,4 Ref=off { EXDATAM PO P 2- b MBELP-3-45 (1) 2016-07-01 19-07-241'014- 1404.00
mal ]
00 %
o
F NHAc
*
S\\
200
200
100
[}
i
o
o T T T T — T . T
a b < [s] =] 10 1z min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with I3TDs

Sigmal l: DADL C, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [win] [wall*s] [ wiTr] %
== |- |---=1-=----- |--=—==—-—- |--==-=—-- |=====—-= |
1 8.752 VB 0.2519 178.53398 9,73975 2.0237
zZ 9.594 EE 0.3473 8643.62793 371.66214 97.9763

Totals : G5ZZ.16191 351.40159

*#*% End of Report **%

lZ60HPLC-VUD 471072017 4:29:02 PM SYITEM
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HPLC of rac-2m

Data File E:‘\DATANGWCY
Sanple Name: nai-rac

GWC16-5\EAC-CAT 2016-05-13 12-20-19%026-0901.D

Acg. Operator
Log., Instrument
Injection Date
bdog. Method
Last changed
Analysis Method

Last changed

ddditional Info

SYSTEM Seq. Line : 9
1Z60HPLC-DAD Location : Vial Zo
S/L3/2016 3:53:46 PH Inj : 1

Inj Volumwe : 5.000 pl

: E:NDATAAGIC,GWCLE-5YRAC-CAT 2016-05-13 12-20-19%\DAD-0DH-90-10-44LL- 1ML -

40MINL1-2) .M

5/13/2016 4:36:57 FPM by 3YSTEM

(modified after loading)

E:ZDATANGWCNGWC1E-5VRAC-CAT 2016-05-13 12-20-19%DAD-0DH-90-10-48LL-1ML-
A0MIN(1-2) .M (%equence Method)

12/5/2016 5:29:13 FM by 3YSTEM

(modified after loading)

Peak (2] mamually integrated

LAD1 C, Sige210,4 R ef= off (ENDATAMA CARY C5-SARAC- CAT 2016 0513 12- 201 ShJ26-0001. 00
mal
NHAc
S\
a0
&0
&
g &
a0
=0
o]
T T T T T T T T T T T T T T
15 7.5 20 eyl 25 et 20 =5 min
Sorted By Gignal
Multiplier l.0000
Dilution L. 000a
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: DAD] C, Sig=:210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wdl*=] [malr] %
e it |====]=-====—- |—====—= | === |--==-=-=
1 2l.104 MM 0.8558 24586, 09961 45.41455 46,7570
2 30,130 MM 1.2859 2827.555584 36.64939 53,2130
Totals E313. 65845 85.06397
%% End of Report %%
1260HPLC-VWD 127572016 §:29:17 PM S¥STEM Page 1 of 1
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HPLC of cat-2m

Data File E:\DATA\UFY\WFY-2Z-M-ME“LP-3-45 (1) 2016-07-01 12-07-414015-1501.D
Sample Name: nai-cat

Lcg., Operator : AY5STEM Geg. Line : 15
Log. Instrument @ 1=260HPLC-DAD Location @ Vial 15
Injection Date @ 7/2/2016 3:14:29 AM Inj : 1
Inj Woluwe : 5.000 nl
Acg. Method : E:\DATA\WFT\WFY-2-M-ME\LP-3-48 (1) Z016-07-01 19-07-41\DAD-0DH-90-10-
AALL-1ML-40MIN(1-2) .0
Last changed : 7/1/72016 9:12:07 PM by SYSTEHN

Analysiz Method : E:ZDATA\WFT\WFY-2-M-ME4LP-3-45 (1) 2016-07-01 192-07-41\DAD-0DH-50-10-
ALALL-1ML-40MIN(1-2).M (Secquence Method)

Last changed t 127572016 §:26:18 PM by 3YTATEM
[modified after loading)

Additional Info : Peak(s) manually integrated

DAl C, 5ige210,4 Ref=off { EXDATAM PO Fe2- b MBELP-3-45 1) 2016-07-01 19-07- 41015 1501.00
mal ] 2
&
175 o
1480 1
NHAc
125
S\
100
75
a0
2
2]
=
D -
T T T T T T T
15 7.5 20 25 25 et ] 30 35

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with I3TDs

Sigmal l: DADL C, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [win] [wall*s] [ wiTr] %
== |- |---=1-=----- |--=—==—-—- |--==-=—-- |=====—-= |
1 Z0.680 BE 0.5942 586, 72400 11.92152 4,0691
Z Z9.0558 BB 1.1335 1.38324e4 178.80452 95,9309

Totals : 1.44191e4 191.72635

*#*% End of Report **%

l6QHPLO-DAD 127572016 S:26:22 PM SYRTEM Page 1 of 1
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HPLC of rac-2n

Data File E:\DATA\GWC'\GWClE-6%0-FUNAN Z0l6-06-06 07-33-54\012-0401.D
Sample Nawme: O-rac

Aog. Operator : SYSTEM Seq. Line : 4
Adcg., Instrument : 1Z60HPLC-DAD Location : Vial 12
Injection Date @ 6/6/2016 5:39:41 AM Inj : 1
Inj ¥olume : 5.000 ul
Aceg. Method : E:NDATANGICH,GWCLE-640-FUNAN 2016-06-06 07-33-54\DAD-0JH(1-6)-95-5-0,5ML-
210-254NM-70MIN. M
Last changed T /672016 §:26:54 AM by SYVITEM

Analyais Method : E:\DATA\GUC,GWClE-6%0-FUNAN Z0l6-06-06 07-33-54\DAD-0JH(1-6)-95-5-0.5ML-
210-254NM-T70MIN. M (Sequence Method)

Last changed 1 471042017 5:14:36 PM by 5S¥STEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DAD1 C, SigeZ0, g R ef= off (EADATAVWG CAGUY CG-E00- FUNAN 20116-06-05 07-32-5R01 2-04901.07
mall ] -
g 2
o
2460
NHAc
200 | B
S
o \
1560
100
ﬁ:l -
0 L
T T T T T
0] 20 1] 40 a1 =] min
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: DAD] C, Sig=220,4 Ref=off
Peak RetTime Type Width Area Height hArea
# [min] [min] [wdlT*=] [wdir] %
e it |====]=-====—- |—====—= | === |--==-=-=
1l 559,521 BY 1.1193 1.94013e4 260.37473 46,9302
2 62,591 WVE 1.2308 2.19394e4 256.27975 53,0898
Totals : 4. 134084 5l6.65448
**%*%* End of Report *+%
12Z60HPLC-DAD 4/10/2017 5:14:40 PM S5¥STEM Page 1 of 1

S84



HPLC of cat-2n

Data File E:\DATA\GWC\GWC1lE-6Y0-FUNAN Z0l6-06-06 07-33-54,015-0501.D
Saumple Name: O-cat

Leg. Operator : SYSTEM Seqg. Line : 5
ALeog., Instrument : l1Z60HPLC-DAD Location : Vial 15
Injection Date : 6/6/zZ016 9:50:37 AM Inj : 1
Injy Wolume : 5.000 nl
Leog, Method : EDNDATANGWC,GWCL6-6Y0-FUNAN Z016-06-06 07-33-54\DAD-0JH{1-6)-95-5-0,5ML-
210-254NM-TOMIN. M
Last changed T B/ES2016 §:26:54 AM by SYATEN

Analyzis Method : E:\DATA\GWC\GWClE-6%0-FUNAN Z016-06-06 07-33-54\DAD-0OJH{l-6)-95-5-0.5ML-
210-254NM-70MIN. M (Sequence Method)
Last changed 1 471042017 5:15:37 PM by SYSTEM
(modified after loading)
Additional Info : Peak(z) manually integrated
DAD C, 5igez20,4 Ref= off ( EADATAVG TV C16-840-F UNAN 2015-05-05 07-33 54001 5-0501.0)
mll )

g &
a0 Ly

&0
4]:0_
200 NHAc
m
200 4 (0]
S
\
] o
100 e
D_

1

15z

Imin

=
t
=
&
b
3

Gorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

I'o not use Multiplier & Dilution Factor with ISTDs

Fignal 1: DAD1 C, 5ig=z:Z0,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [win] [wmdll*=] [ mdTT] %
e |--==1--==--- |--=—-=——- |-—=—-=—=- |======—=
1 60,152 MM 0.9117 114, 52566 2.09357 0.2173
2 6l.859 MM 1.5020 5.259Z26e4 L83.59174 99,7827

Totals : 5.2707Z2ed S85.68531

#%% End of Report *+%

1Z60HPLC-DAD 471072017 5:15:41 PH S¥3TEM Page 1 of 1
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HPLC of rac-20

Data File E:\DATA\GWCNGWC16-5\RAC-CAT 2016-05-13 12-20-19%027-1001.D

Sample Nawme: S-rac

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

Last changed

Additional Info

SYSTEM Seq. Line : 10
1260HPLC-DAD Location @ Wial 27
5/13/2016 4:35:41 PM Inj : 1

Inj ¥olume : 5.000 ul

 E:\DATANGITCHGWCL6-5WRAC-CAT 2016-05-13 12-20-19%\DAD-0DH-90-10-44LL-1ML-

40MIN(L-2) .10

541372016 5:09:45 PM by 3¥STEM

(modified after loading)

E:ZDATANGWCNGWCLE-5VRAC-CAT 2016-05-13 12-20-19%DAD-0DH-90-10-48LL-1ML-
40MIN(1-2) .M (Secquence Method)

4410742017 5:17:32 PM by 3¥STEM

(modified after loading)

Peak is) mamually integrated

DAL C, Sige210,4 R ef=off ( ENDATAMG CAVGW CA5-SRAC- CAT 2016 05-13 122019022 7-1001.10)
mall ]
a0
NHAc
B s
&
S AN
P8
a2 I
a4 =
20
—T T T T —T T T T T T T
a 25 5 ril] 10 125 15 7.5 min
Sorted By Signal
Multiplier 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: DAD] C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wmall*s] [malr] %
e it |====]=-====—- |—====—= | === |--==-=-= |
1 15.475 EE 0.4778 1268, 28577 40.22914 47,8335
2 17.343 BE 0.5467 1383, 17261 38.72876 5E.166%
Totals 2651, 45837 78.95739
**% End of Report *%%*
1260HPLC-DAD 4741072017 5:17:36 PM S¥STEM Page 1 of 1
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HPLC of cat-20

Data File E:\DATA\GWCNGWC16-5\RAC-CAT 2016-05-13 12-20-194005-1101.D

Sample Name: S-cat

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

Last changed

Additional Info

SYSTEM Seq. Line : 11
1260HPLC-DAD Location : Wial 5
5413742016 5:11:37 PM Inj : 1

Inj ¥olume : 5.000 ul

 E:\DATANGITCHGWCL6-5WRAC-CAT 2016-05-13 12-20-19%\DAD-0DH-90-10-44LL-1ML-

40MIN(L-2) .10

541372016 5:13:17 PM by 3¥STEM

(modified after loading)

E:ZDATANGWCNGWCLE-5VRAC-CAT 2016-05-13 12-20-19%DAD-0DH-90-10-48LL-1ML-
40MIN(1-2) .M (Secquence Method)

4/10/2017 5:18:05 PM by 3¥STEM

(modified after loading)

Peak is) mamually integrated

DAL C, Sige210,4 R ef=off ( ENDATAMG CAVEW CAG-SRAC- CAT 2016 05-13 12- 20190205 1101.10)
mall ]
a0
]
P
& - NHAc =
B
S
E R S
AN
20
i i
Y S .
ul T
—TT T T T T T T T T T
a 25 5 ril] 10 125 15 7.5
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: DAD] C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wmall*s] [malr] %
e it |====]=-====—- |—====—= | === |--==-=-= |
1 15.58% MM 0.5166 29, 05995 9,37588e-1 1.3552
2 17.311 BE 0.5455 2115, 205801 59.11230 93,6445
Totals 2144, 26795 60.043359
**% End of Report *%%*
1260HPLC-DAD 441072017 5:18:059 FM S¥STEM Page 1 of 1
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HPLC of rac-2q

Data File E:\DATA\GWCANGWC16-8\G¥Q-160827-PH 2016-08-27 19-06-434015-1201.D

Sample Name: BAC

Aog. Operator

Acg., Instrument :

Injection Date
Adog. Method

Last changed

Analysis Method

Last changed

Additional Imnfo

SYSTEM Seq. Line : 12
1260HPLC-WWD Location @ Wial 15
8/26/2016 1:36:09 AM Inj : 1

Inj ¥olume : 5.000 ul

 ENDATANGITCHGWCL6-584GY0-1605827-PH 2016-08-27 19-06-43\VWD-0J(1-2)-90-10-

1HML-40MIN-Z10HM. 1

8/27/2016 5:20:13 PM by 3¥STEM

E:\DATA,GWCYGWC1E6-8YG6VYQ-160827-PH 2016-08-27 19-06-43\WWD-0J(1-2)-90-10-
1ML-40MIN-Z10NM. M (Sequence Method)

4711742017 5:43:27 PM by 5S¥STEM

(modified after loading)

Peak 2] manually integrated

WD ALV gvelen gth=210 nm (EADATAVGMCWGUT B80T 1E0E2T- PH 2016 02 27 180642001 5-1201.0)
mal ]
EH:I .
&0
NHAc
a0
EtO S
3
MeO = 4
o 4 P A
h
o
T T T T T
u] 4 0 15 =0 25 min
Area Percent Report
Sorted By Gignal
Multiplier 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: VUD]1 A4, Wavelength=Z10 nnm
Peak RetTime Type Width Area Height hArea
# [min] [min] [wdlT*=] [wdir] %
e it |====]=-====—- |—====—= | === |--==-=-=
1l 21.803 BB L.1150 1810,593086 23.98081 49,9569
2 25,825 EE 1.2500 1814, 10681 21.12218 50,0431
Totals : 3625.08777 45,102949
**%*%* End of Report *+%
12Z60HPLC-VWD 47411 /2017 5:44:258 M S5¥STEM Page 1 of 1
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HPLC of cat-2q

Data File E:\DATA\GWC\GWClE-9%3-113 Z016-09-28 21-41-47,021-0201.D
Sample Name: 5S-shuangoaidai

Aog. Operator : SYSTEM Seq. Line : 2
Adcg., Instrument : 1Z60HPLC-DAD Location : Vial 21
Injection Date @ 9/25/2016 9:53:39 PM Inj : 1
Inj ¥olume : 5.000 ul
Aceg. Method t E:NDATANGICH,GWCLE-9%3-113 2016-09-258 21-41-47\DAD-0JH(1-6)-90-10-210-254
-40MIN. N
Last changed 1 972872016 9:41:47 PM by SYITEN

Analyais Method : E:\DATA'\GUC,GWClE-9%3-113 2016-09-28 21-41-47\DAD-0JH(1l-6)-90-10-210-Z54
-40MIN. M (Sequence Method)

Last changed 1 471142017 5:42:39 PM by 5S¥STEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DAD1 A Sig=210 4 Refoff (EADATAWGCWEUWC 16-93- 113 2016-00- 23 21- M- F1021-0201.00
mal ]|
500 A g
NHAc z
*
EtO S
<00
MeO
200
200 A
100
i
AN : )
e
o
T T T T T
i} & 10 15 20 25 min
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 000a
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: DAD] A, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wdl*s] [wdlr] %
e it |====]=-====—- |—====—= | === |--==-=-= |
1 21.556 BB 0.7758 2. 2942Z0e4d 422,27399 97,5213
2 25.145 BE 0.7372 583.105815 9.30326 2.4787
Totals : 2.35251e4 431.57724
**% End of Report *%%
12Z60HPLC-VWD 4741172017 5:42:46 PM 5¥STEM Page 1 of 1
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HPLC of rac-3a

Data File E:\DATA\GWC'\GWClE-9%,5-VAN SHEN 2016-09-10 Z0-24-4540Z1-0301.D
Sample Nawme: 5-R4LC

Aog. Operator : SYSTEM Seq. Line : 3
Acg., Instrument : 1Z60HPLC-VWD Location : Vial 21
Injection Drate @ 9/10/2016 9:0Z2:0Z PM Inj : 1
Inj ¥olume : 5.000 ul
Aceg. Method : EDNDATANGICH,GWCLE-9Y5-TAN SHEN 2016-09-10 20-24-45\VWD-ADH(1-6)-85-15-
Z10MM-30MIN. 0
Last changed 1 971072016 9:01:05 PM by SYSTEM

Analyais Method : E:\DATA\GUC,GWCLlE-9Y%5-TAN SHEN 2016-09-10 Z0-Z4-45\¥WD-ADH (1-6)-85-15-
Z10NM-30MIN.M (Sequence Method

Last changed : 10/6/2016 B:15:11 PM by 5S¥STEM
(modified after loading)

Additional Info : Peak(s) manually integrated

WD AL WY gvelen gth=210 nm (EADATAWGMICAWGUT 1G-S AN SHEN 20015-08-10 20 24 40021- 0G0 1.0

mal)
a0
NHACO #
30 ﬁ\ P

o) o &

3
%

09
0 L
-10 T T T T T
0 12 14 16 2 =0
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: VUD]1 A4, Wavelength=Z10 nnm

Peak RetTime Type Width Area Height hArea
# [min] [min] [wdlT*=] [wdir] %
e it |====]=-====—- |—====—= | === |--==-=-=
1 13.800 MM 0.4564 742,58351z2 27.12571 45,7015
2 17,593 MM 0.6446 782, 49176 20.23214 51,2982

Totals : 1525, 37988 47.35785

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

1Z260HPLC-DAD 107672016 S8:15:20 PM SYSTEM Page 1 of 1
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HPLC of cat-3a

Data File E:\DATA\YC\YC-4-149-2,VC-4-149-4Deh3 Z2016-10-15 09-14-52%041-2201.D

Sample Name: 5

Aog. Operator SYSTEM Seq. Line :
Acg., Instrument : 1Z60HPLC-VWD Location :
Injection Date 1041572016 4:51:21 PH Inj

Inj ¥Wolume

Adog. Method

-15-205NM-30MIN. M
Last changed 10/15/2016 11:54:07 AM by S¥YSTEM
Analysis Method
-15-Z205NHM-30MIN.M (Sequence Method)
10/16/2016 6:16:45 PM by SYSTEM
(modified after loading)
Peak 2] manually integrated

Last changed

Additional Imnfo

2z

Vial 41
1

5.000 pl

¢ E\DATANYCANYC-4-149-24T0-4-149-ADsa3 2016-10-15 09-14-52\WID-ADH (1-6)-55

E:ZDATANYCAYC-4-149-2\¥C0-4-149-ADe A% 2016-10-15 059-14-52\VIL-ADH (1-6) -85

mAll
aj_
NHAD
S
_ AN
* 0

=]
!
18400

WD A WY gvelen gt 205 nm (EADATATCYC-4- 148 207 C-4- 198 ADEAS 20416 10-15 08-14-52041-2201.0)

qéb
g
£
R L
T T T T T T T
0 12 14 hl=] =) =0 22 24 min
Area Percent Report

Sorted By Gignal
Multiplier 1.0000
Dilution 1. 0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: VUD]1 A4, Wavelength=205 nm

Peak RetTime Type Width Area Height hArea
# [min] [min] [wdlT*=] [wdir] %
e it |====]=-====—- |—====—= | === |--==-=-=
1l 14,641 MM 0.59459 24,18923 6,776358e-1 1.7466
2 18.40% EE 0.6526 1360, 77649 30.90807 98,2534
Tatals

1384, 96572 31.58571

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

1Z260HPLC-DAD 1071672016 A:18:05 PM SYSTEM

S91
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HPLC of rac-3q

Data File E:\DATANYCAYC-4-149-44,VC0-4-149-355-AD 2016-10-16 20-14-464011-0501.D
Sanple Hame: 1

Acg. Operator SYSTEM Seq. Line : 5
bLeg., Instrument @0 1Z60HPLC-VWWD Location @ ¥ial 11
Injection Date @ 10/16/2016 9:55:35 PM Inj : 1
Inj Volumwe : 5.000 pl
bdog. Method : E:\DATA\¥C\YC-4-149-4,FC-4-149-35-4D 2016-10-16 20-14-46%\ VI -ADH({1-6) -
§5-15-210NM-30MIN. M
Last changed : 1041672016 G:Z28:04 PM by SY¥STEM

Analysis Method @ E:\DATAAVTCLYCO-4-149-44TC-4-1493-355-AD 2016-10-16 20-14-46\ VWD -ADH(1-6) -
85-15-2Z10NM-30MIN.M (Secquence Method)

Last changed P 4/12/2017 10032012 AM by 3YITEN
(modified after loading)

Additional Info : Peak(s) manually integrated

WD A, W avelength=210 nm (EADATAN T C-4 198 R C-3 199 3E6-AD 2015-10- 15 20 14 453011-0501.0)
mAll ]
a0
&0 4 NHAc
EtO sz
IRN
O
7 MeO
:
o0
@ z
&
o
T T T T T
12 14 hls] 12 20
Area Percent Report
Sorted By H S3ignal
Multiplier H 1.0000
Dilution : L.000o
Do not use Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl 4, Wawelength=210 nn
Peak RetTime Type Width Area Height Area
# [min] [min] [wdl*=] [walr] %
e |====]=====-- === | === |-=-==---- |
1 18.008 EE 0.6255 928, 37646 22.53971 50,6550
2 20,006 BE 0.7779 8904, 36621 17.47094 459, 3450
Totals : 1832, 74268 40.01065
**% End of Report *%%*
1260HPLC-VWD 471272017 10:32:20 AM SYSTEM Page 1 of 1
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HPLC of cat-3q

Data File E:\DATANJJNJJ-3-T78\VID-AD-97-3-J7-20170405 2017-04-06 05-01-34,007-0301.D

Sample Name: 456

Aog. Operator SYSTEM Seq. Line
Acg., Instrument : 1Z60HPLC-VWD Location :
Injection Date 4/6/2017 §:55:55 AM Inj

Inj ¥Wolume
t E:NDATANTTNTT-3-784 VWD -AD-87-3-JJ-20170405
-2)-85-15-205NM- S0MIN. K
4/6/2007 3:55:13 AM by 3YSTEM
E:ZDATAITVTT-3-78, VWD -AD -97-3-JJ- 20170405
-2]1-85-15-Z058NM-50MIN. M (Sequence HMethod)
4/6/2017 8:01:34 AM by SYSTEM
Peak (3) manually integrated

Adog. Method

Last changed
Analysis Method

Last changed
Additional Imnfo

5.000 pl
2017-04-06 08-01-344VHD-ADH {1

2017-04-06 08-01-34YWWD-ADH (1

VDT AW avelength=210 nm (EADATAUI IS TSN T-A0- 07 -3 JI- 20770405 207 7-04F 06 065-071-30007 -0301 0
mal 2
175
150
NHAc o
/7
125 EtO X —
\
o
100 MeO
75 4
504
25 &
o
. S /\J
T T T T T
5 10 15 o 25 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1l: VWDl 4, Wawvelength=2Z10 nn
Peak RetTime Type Width Area Height Area
# [min] [min] [wmall*s] [malr] %
e it |====]=-====—- |—====—= | === |--==-=-= |
1l 135.021 BV 0.5571 352, 21262 9.50950 3.1448
2 19.086 VB 0.8289 1.08476e4 192.06339 96,8552
Totals 1.119%95e4 201.57288

%% End of Report *%%

1Z260HPLC-VIWD 47672017 9:28:28 AM SYSTEM

593
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