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1. General and Materials

General: All reactions were carried out under an atmosphere of nitrogen using standard
Schlenk techniques, unless otherwise noted. 'H NMR, *C NMR and ""F NMR spectra were
recorded at room temperature in CDCl;, CD,Cl, on 400 MHz instrument with tetramethylsilane
(TMS) as internal standard. Enantiomeric excess was determined by HPLC analysis, using chiral
column described below in detail. Optical rotations were measured by polarimeter. Flash column
chromatography was performed on silica gel (200-300 mesh). All reactions were monitored by
TLC analysis or NMR analysis.

Materials: Commercially available reagents were used throughout without further purification.

The solvents for asymmetric hydrogenation reaction were purchased without further purification.

2. Synthesis of Pyrimidin-2-ol Derivatives

4,6-Disubstituted pyrimidin-2-ols can be conveniently synthesized according to the known
literature procedure.! The 1a,'"* 1b,'" 1c,"® 1d-1h,' 1i-1j,' 1k,'® 11" 1m'® and 1n-1p'" are all
known compounds. The 4,5,6-trisubstituted pyrimidin-2-ols can be synthesized according to the
known literature procedure.” The 3a,” 3c-3d” are the known compounds.

o OH
H,NCONH, P'] P
M ArCHO, Cu(OTf), HN” >NH  CuCly»2H,0, TBHP N7 |N
Ar OEt  EtOH,reflux A" N~"Oar KpCO3 DCM, 24h ) "5,
CO,Et CO,Et
S-1 3

General procedure: Copper(Il) trifluoromethanesulfonate (0.271 g, 5.0 mol%) was added into
a solution of arylaldehyde (15.0 mmol), urea (1.08 g, 18.0 mmol), ethyl 3-oxo-3-arylpropanoate
(15.0 mmol) in 40 mL ethanol. After refluxing for 24 h, the reaction mixture was then cooled to 0
°C, the precipitation was collected by filtration and dried. The resulting white powder was

triturated with cooled ethanol to afford S-1 as a pale yellow powder.

A solution of the above S-1 (3.0 mmol), copper(Il) chloride dihydrate (5.1 mg, 1.0 mol%),
potassium carbonate (41 mg, 10 mol%) in dichloromethane (6.0 mL) was heated at reflux for 30
min, and then 65 wt% tert-butyl hydroperoxide (0.832 g, 6.0 mmol) was added dropwise over a
period of 10 minutes. The resulting mixture was stirred at 35 °C for 24 h. The saturated aqueous
sodium thiosulfate (10 mL) was added to destroy tert-butyl hydroperoxide, then, the mixture was
extracted with dichloromethane. The combined organic layer was dried over anhydrous sodium
sulfate, concentrated in vacuo. The crude product was purified by flash column chromategraphy to
afford the products 3.

Ethyl 2-hydroxy-4,6-di(m-tolyl)pyrimidine-5-carboxylate (3b): 1.104 g, 55% yield (2 steps),
white solid, mp: 190-191 °C, R, = 0.51 (dichloromethane/methanol = 20/1), new compound; 'H

OH NMR (400 MHz, CDCl;) & 13.04 (s, 1H), 7.42-7.29 (m, 8H), 3.93 (q,
J = 6.8 Hz, 2H), 2.38 (s, 6H), 0.88 (t, J = 6.8 Hz, 3H); °C NMR (100

N N
\‘)f\‘/ MHz, CDCl;) 6 165.9, 157.2, 137.9, 133.7, 131.4, 128.2, 128.1, 124.6,
O o OEt 111.4, 61.2, 20.9, 12.9; HRMS (ESI) m/z Calculated for C,;H,;N,O3

[M+H]" 349.1547, found 349.1553.
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3. General Procedure for Asymmetric Hydrogenation

OH [ICOD)CI], (1 mol%) %
NN . Hy (S,S)-f-Binaphane (2.2 mol%) HNJ\NH
| (800 psi) TCCA (10 mol%), EtOH/PrOH (1:2)
P , : :
RMR 40°C, 24 h RMR
. 2

In a nitrogen-filled glove box, a mixture of [Ir(COD)CI], (2.0 mg, 0.003 mmol) and ligand
(5,5)-f-Binaphane (5.3 mg, 0.0066 mmol) in isopropanol (1.0 mL) was stirred at room temperature
for 10 min, then substrates 1 (0.3 mmol) and TCCA (7.0 mg, 0.03 mmol) together with ethanol
(1.0 mL) and isopropanol (1.0 mL) were added to the above catalyst solution. The hydro-
genation was performed at 40 °C under 800 psi of hydrogen for 24 h. After carefully releasing the
hydrogen, excess solid sodium bicarbonate was added. The resulted mixture was stirred for 30 min,
then filtrated off and concentrated in vacuo. Further purification was performed by a silica gel
chromatography eluted with ethyl acetate/methanol to give the desired chiral product 2. The
enantiomeric excesses were determined by chiral HPLC for the corresponding benzamides.

(4R,6R)-(+)-4-Methyl-6-phenyltetrahydropyrimidin-2(1H)-one (2a): 35 mg (0.2 mmol
scale), 92% yield, pale yellow solid, known compound, Ry = 0.30 (dichloromethane/methanol =

)ol\ 20:1), 95% ee, [a]*’p = +44.1 (¢ 0.70, MeOH) [lit.%: for (4R,6R)-isomer [a]*’p
HN™ NH = +51.1 (c 0.28, MeOH) for 84% ee]; 'H NMR (400 MHz, CD,Cl,) &
Me: 7.35-7.26 (m, 5H), 5.96 (s, 1H), 5.63 (s, 1H), 4.47-4.44 (m, 1H), 3.61-3.57

(m, 1H), 1.98 (d, J = 12.8 Hz, 1H), 1.54-1.45 (m, 1H), 1.13 (d, J = 6.2 Hz,

3H); *C NMR (100 MHz, CD,CL) & 158.9, 143.9, 130.1, 129.2, 127.6, 56.8, 47.8, 41.7, 22.9;

Enantiomeric excess was determined by HPLC for the corresponding benzamide (OD-H column,

n-Hexane/i-PrOH = 75/25, detector: 254 nm, flow rate: 0.80 mL/min, 30 °C), t; = 14.9 min (maj),
t, = 16.8 min.

(+)-4-Methyl-6-m-tolyltetrahydropyrimidin-2(1H)-one (2b): 56 mg, 92% yield, white solid,

new compound, mp: 143-144 °C, R = 0.35 (dichloromethane/methanol = 15:1), 95% ee, [a]ZOD =

JOL +62.1 (¢ 0.68, MeOH); 'H NMR (400 MHz, CDCls) § 7.26-7.23 (m, 1H),
HN™ NH 7.16-7.11 (m, 3H), 5.15 (s, 1H), 4.83 (s, 1H), 4.50-4.47 (m, 1H), 3.71-3.63
Ve (m, 1H), 2.35 (s, 3H), 2.04 (d, J = 13.2 Hz, 1H), 1.63-1.54 (m, 1H), 1.22 (d,

J = 6.2 Hz, 3H); ®C NMR (100 MHz, CDCl;) & 156.9, 141.9, 138.7, 128.9,
128.8, 126.8, 123.2, 55.6, 46.5, 40.2, 21.9, 21.4; Enantiomeric excess was determined by HPLC
for the corresponding benzamide (OD-H column, n-Hexane/i-PrOH = 75/25, detector: 254 nm,
flow rate: 0.80 mL/min, 30 °C), t; = 12.2 min (maj), t, = 15.3 min; HRMS (ESI) m/z Calculated
for C,H;7N,O [M+H]" 205.1335, found 205.1335.

(+)-4-Methyl-6-p-tolyltetrahydropyrimidin-2(1H)-one (2¢): 54 mg, 89% yield, white solid,
new compound, mp: 88-89 °C, Ry = 0.35 (dichloromethane/methanol = 15:1); 94% ee, [a]ZOD =

JOL +63.1 (c 0.74, MeOH); '"H NMR (400 MHz, CD,Cl,) & 7.28-7.20 (m, 4H),
HN™ NH 5.06 (d, J = 29.0 Hz, 2H), 4.53-4.49 (m, 1H), 3.72-3.64 (m, 1H), 2.37 (s,
Me 3H), 2.05-2.02 (m, 1H), 1.60-1.53 (m, 1H), 1.22 (d, J = 6.2 Hz, 3H); °C

NMR (100 MHz, CD,Cl,) & 156.8, 139.3, 137.8, 129.4, 126.1, 55.3, 46.5,
40.2, 21.7, 20.8; Enantiomeric excess was determined by HPLC for the corresponding benzamide
(OD-H column, n-Hexane/i-PrOH = 75/25, detector: 254 nm, flow rate: 0.80 mL/min, 30 °C), t; =
12.9 min (maj), t, = 15.1 min; HRMS (ESI) m/z Calculated for C;,H;;N,O [M+H]" 205.1335,

found 205.1335.
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(+)-4-(3,5-Dimethylphenyl)-6-methyltetrahydropyrimidin-2(1H)-one (2d): 58 mg, 89%

yield, white solid, new compound, mp: 83-84 °C, R = 0.36 (dichloromethane/methanol = 15:1),

o 86% ee, [a]”’p = +41.8 (c 0.94, MeOH); 'H NMR (400 MHz, CDCl3) &

HNJ\NH 6.95-6.90 (m, 3H), 4.71 (d, J = 10.8 Hz, 2H), 4.46-4.42 (m, 1H), 3.69-3.63

(m, 1H), 2.31 (s, 6H), 2.04 (d, J = 13.2 Hz, 1H), 1.62-1.53 (m, 1H), 1.21 (d,

J=6.2 Hz, 3H); >C NMR (100 MHz, CDCl;) § 156.2, 141.3, 138.1, 129.3,

123.4, 55.0, 46.0, 39.6, 21.4, 20.7; Enantiomeric excess was determined by

HPLC for the corresponding benzamide (OD-H column, n-Hexane/i-PrOH = 75/25, detector: 254

nm, flow rate: 0.80 mL/min, 30 °C), t; = 8.6 min (maj), t, = 14.2 min; HRMS (ESI) m/z

Calculated for C;3H9N,O [M+H]+ 219.1492, found 219.1491.

(+)-4-(2-Methoxyphenyl)-6-methyltetrahydropyrimidin-2(1H)-one (2e): 59 mg, 89% yield,

pale oil, new compound, Rs = 0.30 (dichloromethane/methanol = 15:1), 90% ee, [a]*’p = +87.6 (c

o] 0.78, MeOH); 'H NMR (400 MHz, CDCls) § 7.42-7.40 (m, 1H), 7.29-7.25

HNJ\NH omMe (m, 1H), 6.99 (t, J = 7.4 Hz, 1H), 6.88 (d, J = 8.2 Hz, 1H), 5.31 (s, 1H),

4.97-4.93 (m, 1H), 4.88 (s, 1H), 3.83 (s, 3H), 3.73-3.65 (m, 1H), 2.20-2.12

(m, 1H), 1.53-1.44 (m, 1H), 1.21 (d, J = 6.2 Hz, 3H); °C NMR (100 MHz,

CDCly) & 159.5, 158.3, 131.8, 130.6, 127.7, 1229, 112.4, 57.3, 50.5, 48.4, 39.4, 23.7,

Enantiomeric excess was determined by HPLC for the corresponding benzamide (IC column,

n-Hexane/i-PrOH = 70/30, detector: 254 nm, flow rate: 0.70 mL/min, 30 °C), t; = 21.9 min (maj),
t, = 29.2 min; HRMS (ESI) m/z Calculated for C;,H;7N,0, [M+H]" 221.1285, found 221.1286.

Me

Me

(-)-4-(3-Methoxyphenyl)-6-methyltetrahydropyrimidin-2(1H)-one (2f): 58 mg, 88% yield,
white solid, new compound, mp: 184-185 °C, R¢ = 0.26 (dichloromethane/methanol = 15:1), 92%

)(J)\ ee, [a]*’p = -25.8 (c 0.72, MeOH); 'H NMR (400 MHz, CDCL) &
HN™ NH 7.28-7.25 (m, 1H), 6.92-6.80 (m, 3H), 5.27 (s, 1H), 4.91 (s, 1H), 4.51-4.48
Me OMe  (m, 1H), 3.80 (s, 3H), 3.71-3.63 (m, 1H), 2.05 (d, J = 13.0 Hz, 1H), 1.58 (q,

J=12.0 Hz, 1H), 1.21 (d, J = 6.2 Hz, 3H); °*C NMR (100 MHz, CDCL;) &
160.1, 157.1, 143.6, 129.9, 118.4, 113.7, 111.4, 55.6, 55.3, 46.5, 40.1, 21.8; Enantiomeric excess
was determined by HPLC for the corresponding benzamide (OD-H column, n-Hexane/i-PrOH =
75/25, detector: 254 nm, flow rate: 0.70 mL/min, 30 °C), t; = 23.6 min, t, = 25.6 min (maj);
HRMS (ESI) m/z Calculated for C;,H;7N,0, [M+H]+ 221.1285, found 221.1286.

(+)-4-(4-Methoxyphenyl)-6-methyltetrahydropyrimidin-2(1H)-one (29): 62 mg, 94% yield,
white solid, new compound, mp: 148-149 °C, Ry = 0.26 (dichloromethane/methanol = 15:1), 93%
o ee, [0]*’p = +49.3 (c 0.86, MeOH); 'H NMR (400 MHz, CDCL3) & 7.25

A

HN™ "NH (d, J = 8.8 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 5.18 (s, 1H), 4.83 (s, 1H),
Me)\/b\ 4.48-4.44 (m, 1H), 3.80 (s, 3H), 3.68-3.63 (m, 1H), 2.04—1.96 (m, 1H),
omMe 1.58-1.55 (m, 1H), 1.20 (d, J = 6.4 Hz, 3H); BC NMR (100 MHz,

CDCls) 6 158.9, 156.5, 133.4, 126.8, 113.7, 54.8, 54.5, 46.0, 39.7, 21.3; Enantiomeric excess was
determined by HPLC for the corresponding benzamide (OD-H column, n-Hexane/i-PrOH = 70/30,

detector: 254 nm, flow rate: 0.70 mL/min, 30 °C), t; = 16.0 min (maj), t, = 20.0 min; HRMS (ESI)
m/z Calculated for C;,H;7N,O, [M+H]+ 221.1285, found 221.1287.

(+)-4-(3,4-Dimethoxyphenyl)-6-methyltetrahydropyrimidin-2(1H)-one (2h): 67 mg, 89%
yield, pale oil, new compound, R; = 0.18 (dichloromethane/methanol = 15:1), 90% ee, [0]*p =
+46.8 (c 1.16, MeOH); '"H NMR (400 MHz, CDCls) & 6.88-6.80 (m, 3H), 5.21 (s, 1H), 4.88 (s,
1H), 4.49-4.46 (m, 1H), 3.89 (s, 3H), 3.88 (s, 3H), 3.70-3.65 (m, 1H), 2.08-1.99 (m, 1H),
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1.64-1.57 (m, 1H), 1.22 (d, J = 6.4 Hz, 3H); °C NMR (100 MHz, CDCls) 5 157.0, 149.4, 148.8,

)OI\ 134.4, 118.4, 111.2, 108.8, 56.0, 55.4, 46.5, 40.3, 21.8; Enantiomeric
HN™ “NH excess was determined by HPLC analysis for corresponding benzamide
Me' OMe (OD-H column, n-Hexane/i-PrOH = 70/30, detector: 230 nm, flow rate:

ome 0.7 mL/min, 30 °C), t; = 23.8 min (maj), t, = 29.7 min; HRMS (ESI) m/z

Calculated for C3H;9N,03 [M+H]" 251.1390, found 251.1394.
(+)-4-(4-Chlorophenyl)-6-methyltetrahydropyrimidin-2(1H)-one (2i): 63 mg, 94% yield,
yellowish solid, new compound, mp: 257-258 °C, R¢ = 0.35 (dichloromethane/methanol = 15:1),

i 93% ee, [0]’p = +49.3 (¢ 0.96, MeOH); 'H NMR (400 MHz, CD,Cl,) &
HN™ “NH 7.39-7.33 (m, 4H), 5.32 (s, 2H), 4.54-4.52 (m, 1H), 3.74-3.61 (m, 1H),
Me 2.06-2.03 (m, 1H), 1.59-1.50 (m, 1H), 1.21 (d, J = 6.4 Hz, 3H); °C NMR

ca (100 MHz, CD,Cl,) & 156.9, 141.0, 133.4, 128.8, 127.7, 54.9, 46.4, 40.0,
21.6; Enantiomeric excess was determined by HPLC for the corresponding benzamide (OD-H
column, n-Hexane/i-PrOH = 75/25, detector: 230 nm, flow rate: 0.8 mL/min, 30 °C), t; = 14.0 min
(maj), t, = 18.2 min; HRMS (ESI) m/z Calculated for C;;H4N,OCl [M+H]+ 225.0789, found
225.0785.

(+)-4-(3,4-Dichlorophenyl)-6-methyltetrahydropyrimidin-2(1H)-one (2j): 70 mg, 90% yield,

pale oil, new compound, R¢ = 0.38 (dichloromethane/methanol = 15:1), 91% ee, [0]*’p = +46.1 (c

)CJ)\ 0.70, MeOH); "H NMR (400 MHz, CD,Cl,) § 7.49-7.46 (m, 2H), 7.24 (d, J
HN” NH = 8.0 Hz, 1H), 5.83 (s, 1H), 5.75 (s, 1H), 4.55-4.41 (m, 1H), 3.70-3.55 (m,
Me C1H), 2.12-1.96 (m, 1H), 1.54-1.46 (m, 1H), 1.18 (d, J = 6.0 Hz, 3H); 1°C

o NMR (100 MHz, CD,CL,) & 157.3, 142.9, 132.6, 131.4, 130.7, 128.3, 125.8,
54.4, 46.2, 39.9, 21.4; Enantiomeric excess was determined by HPLC for the corresponding
benzamide (OD-H column, n-Hexane/i-PrOH = 75/25, detector: 230 nm, flow rate: 0.8 mL/min,
30 °C), t; = 14.5 min (maj), t, = 20.4 min; HRMS (ESI) m/z Calculated for C;;H;3N,OCI, [M+H]+
259.0399, found 259.0400.

(+)-4-(4-Fluorophenyl)-6-methyltetrahydropyrimidin-2(1H)-one (2k): 56 mg, 91% vyield,
white solid, new compound, mp: 145-146 °C, Rs = 0.30 (dichloromethane/methanol = 15:1), 96%

)OJ\ ee, [a]*’ = +69.0 (c 0.80, MeOH); '"H NMR (400 MHz, CD,CL) &
HN” NH 7.39-7.36 (m, 2H), 7.11-7.07 (m, 2H), 5.39 (s, 1H), 5.29 (s, 1H), 4.56-4.52
Me (m, 1H), 3.71-3.63 (m, 1H), 2.10-1.99 (m, 1H), 1.60-1.55 (m, 1H), 1.21 (d,

¢ J=6.4Hz 3H); °C NMR (100 MHz, CD,Cl,) 8 162.3 (d, J = 245.4 Hz),
156.9, 138.2 (d, J = 3.0 Hz), 127.9 (d, J = 8.2 Hz), 115.5 (d, J = 21.6 Hz), 54.9, 46.4, 40.2, 21.6;
F NMR (376 MHz, CD,Cl,) & -115.2; Enantiomeric excess was determined by HPLC for the
corresponding benzamide (OD-H column, n-Hexane/i-PrOH = 75/25, detector: 230 nm, flow rate:
0.8 mL/min, 30 °C), t; = 12.4 min (maj), t, = 17.5 min; HRMS (ESI) m/z Calculated for
C11H4sN,OF [M+H]" 209.1085, found 209.1085.

(-)-4-Methyl-6-(4-(trifluoromethyl)phenyl)tetrahydropyrimidin-2(1H)-one (2l): 66 mg,
86% yield, yellowish solid, new compound, mp: 191-192 °C, Ry = 0.33 (dichloromethane/
o) methanol = 20:1), 83% ee, [0]*’p = -35.4 (C 0.76, MeOH); 'H NMR (400
HNJ\NH MHz, CD,Cl,) § 7.65 (d, J = 7.8 Hz, 2H), 7.50 (d, J = 7.8 Hz, 2H), 6.02 (s,
MEA\)\@ 1H), 5.98 (s, 1H), 4.64-4.49 (m, 1H), 3.70-3.52 (m, 1H), 2.12-1.96 (m,
. 1H), 1.55-1.46 (m, 1H), 1.17 (d, J = 6.2 Hz, 3H); C NMR (100 MHz,

CD,Cl,) 6 157.5, 146.7, 129.7 (q, J = 32.4 Hz), 126.6, 125.6 (q, J = 3.8
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Hz), 124.2 (q, J = 272 Hz) 55.0, 46.3, 40.1, 21.4; ’F NMR (376 MHz, CD,Cl,) & -62.8;
Enantiomeric excess was determined by HPLC for the corresponding benzamide (OD-H column,
n-Hexane/i-PrOH = 75/25, detector: 254 nm, flow rate: 0.8 mL/min, 30 °C), t; =13.3 min (maj), t,
= 15.8 min; HRMS (ESI) m/z Calculated for C,H;4N,OF; [M+H]" 259.1053, found 259.1052.

(+)-4-Ethyl-6-phenyltetrahydropyrimidin-2(1H)-one (2m): 55 mg, 90% yield, pale oil, new

compound, R¢ = 0.38 (dichloromethane/methanol = 15:1), 96% ee, [a]*’p = +50.6 (¢ 0.72, MeOH);

o] 'H NMR (400 MHz, CDCls) & 7.41-7.29 (m, 5H), 5.39 (s, 1H), 5.00 (s, 1H),

HNJ\NH 4.53-4.49 (m, 1H), 3.52-3.42 (m, 1H), 2.14-2.04 (m, 1H), 1.57-1.51 (m, 3H),

0.95 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCl;) & 157.4, 142.1, 128.9,

128.1, 126.1, 55.5, 52.2, 37.8, 28.9, 9.5; Enantiomeric excess was determined

by HPLC for the corresponding benzamide (OD-H column, n-Hexane/i-PrOH = 75/25, detector:

230 nm, flow rate: 0.8 mL/min, 30 °C), t; = 12.3 min (maj), t, = 15.0 min; HRMS (ESI) m/z
Calculated for C;,H;7N,0 [M+H]" 205.1335, found 205.1336.

(+)-4-1sopropyl-6-phenyltetrahydropyrimidin-2(1H)-one (2n): 58 mg, 89% yield, white
solid, new compound, mp: 183-184 °C, R; = 0.35 (dichloromethane/methanol = 15:1), 83% ee,
o [a]®’p = +13.3 (¢ 0.52, MeOH); 'H NMR (400 MHz, CDCl3) & 7.39-7.30 (m,

HNJ\NH 5H), 5.21 (s, 1H), 5.06 (s, 1H), 4.54-4.46 (m, 1H), 3.42-3.33 (m, 1H),

2.02-1.71 (m, 1H), 1.70-1.68 (m, 1H), 1.65-1.55 (m, 1H), 0.98-0.93 (m, 6H);

C NMR (100 MHz, CDCLy) & 158.4, 142.9, 129.7, 129.0, 127.0, 57.2, 56.3,

35.7, 33.1, 19.0, 18.5; Enantiomeric excess was determined by HPLC for the corresponding

benzamide (OD-H column, n-Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 0.7 mL/min,

30 °C), t; = 17.6 min, t, = 19.2 min (maj); HRMS (ESI) m/z Calculated for C;3H,oN,O [M+H]"
219.1492, found 219.1496.

(-)-4-Cyclohexyl-6-methyltetrahydropyrimidin-2(1H)-one (20): 48 mg, 81% yield, white
solid, new compound, mp: 157-158 °C, R¢ = 0.30 (ethyl acetate/methanol = 20:1), 86% ee, [a]ZOD =

)(J)\ -0.6 (¢ 0.86, MeOH); 'H NMR (400 MHz, CDCl;) & 4.82 (s, 1H), 4.66 (s, 1H),
HN” NH 3.53-3.45 (m, 1H), 3.23-3.18 (m, 1H), 1.87-1.65 (m, 6H), 1.33-1.21 (m, 4H),
Me 1.18 (d, J = 6.4 Hz, 3H), 1.15-0.94 (m, 3H); '°C NMR (100 MHz, CDCl;) §

157.3, 55.6, 46.2, 42.4, 33.5, 28.6, 28.3, 26.4, 26.1, 26.0, 22.0; Enantiomeric
excess was determined by HPLC for the corresponding benzamide (OD-H column,
Hexanes/i-PrOH = 70/30, detector: 254 nm, flow rate: 0.7 mL/min, 30 °C), t; = 7.0 min (maj), t, =
9.9 min; HRMS (ESI) m/z Calculated for C;;H,N,O [MJrH]+ 197.1648, found 197.1652.

(+)-4-(Furan-2-yl)-6-methyltetrahydropyrimidin-2(1H)-one (2p): 49 mg, 91% yield, pale
yellow solid, new compound, mp: 159-160 °C, R¢ = 0.20 (ethyl acetate/methanol = 20:1), 83% ee,
o [a]*p = +6.4 (¢ 0.52, MeOH); 'H NMR (400 MHz, CDCl3) & 7.41-7.33 (m,
HN)J\NH 1H), 6.37-6.31 (m, 1H), 6.29-6.23 (m, 1H), 5.71-5.58 (m, 1H), 5.52-5.40 (m,
Me)\/\Lo) 1H), 4.67-4.58 (m, 1H), 3.68-3.61 (m, 1H), 2.18 (d, J = 12.8 Hz, 1H),
|/ 1.78-1.69 (m, 1H), 1.24 (d, J = 6.4 Hz, 3H); °C NMR (100 MHz, CDCl3) &

157.0, 153.8, 142.2, 110.4, 105.6, 48.8, 46.0, 36.0, 21.7; Enantiomeric excess was determined by
HPLC for the corresponding benzamide (OD-H column, n-Hexane/i-PrOH = 70/30, detector: 254

nm, flow rate: 0.7 mL/min, 30 °C), t; =12.0 min (maj), t, = 13.8 min; HRMS (ESI) m/z Calculated
for CoH,3N,0, [M+H]" 181.0972, found 181.0971.
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General procedure for asymmetric hydrogenation of 4,5,6-trisubstituted pyrimidin-2-ols:

OH o}
q [ICOD)CIl, (1 mol%)
N™ =N H (S,S)-f-Binaphane (2.2 mol%) HN™ "NH
| P + 2 - P
Ar Ar (800 psi)  TCCA (10 mol%), EtOH/PrOH (1:2)  Ar Ar
CO,Et 40°C, 48 h CO,Et
3 4

In a nitrogen-filled glove box, a mixture of [Ir(COD)CI], (2.0 mg, 0.003 mmol) and (S,S)-
f-Binaphane (5.3 mg, 0.0066 mmol) in isppropanol (1.0 mL) was stirred at room temperature for
10 min, then substrates 3 (0.3 mmol) and TCCA (7.0 mg, 0.03 mmol) together with isppropanol
(1.0 mL) and ethanol (1.0 mL) were added to the mixture. The hydrogenation was performed at
40 °C under 800 psi of hydrogen for 48 h. After carefully releasing the hydrogen, excess solid
sodium bicarbonate was added. The resulted mixture was stirred for 30 min, then filtrated off and
concentrated in vacuo. Further purification was performed by a silica gel column eluted with ethyl

acetate/methanol to give the desired chiral product 4.

(+)-Ethyl 2-ox0-4,6-diphenyl-1,2,3,4-tetrahydropyrimidine-5-carboxylate (4a): 86 mg, 89%

yield, white solid, known compound, R; = 0.80 (ethyl acetate), 68% ee, [oc]zOD = +10.5 (c 0.98,

o MeOH), [Lit.> [a]*’p = -31.1 (c 0.44, MeOH) for 97% ee]; '"H NMR (400

HNJ\NH MHz, CDCl;) § 7.45-7.27 (m, 10H), 6.99 (d, J = 5.2 Hz, 1H), 5.86 (s, 1H),

= 5.50 (d, J = 2.8 Hz, 1H), 3.89-3.78 (m, 2H), 0.82 (t, J = 7.2 Hz, 3H); °C

O 5 OEt NMR (100 MHz, CDCl5) & 165.2, 152.5, 146.8, 143.4, 135.1, 129.6, 128.9,

128.3, 128.1, 128.0, 126.6, 102.5, 60.1, 56.1, 13.5; Enantiomeric excess

was determined by HPLC (AD-H column, n-Hexane/i-PrOH = 80/20, detector: 254 nm, flow rate:
0.70 mL/min, 30 °C) t; =14.4 min (maj), t, = 17.7 min.

(+)-Ethyl 2-ox0-4,6-dim-tolyl-1,2,3,4-tetrahydropyrimidine-5-carboxylate (4b): 95 mg, 90%

yield, white solid, new compound, mp: 196-197 °C, R¢ = 0.70 (ethyl acetate), 83% ee, [a]*p =

o +17.4 (c 1.34, MeOH); 'H NMR (400 MHz, CDCl;)  7.29 (d, J = 7.6

HNJ\NH Hz, 1H), 7.26-7.21 (m, 4H), 7.16-7.11 (m, 3H), 6.68 (s, 1H), 5.62 (s,

= 1H), 5.47 (d, J = 2.8 Hz, 1H), 3.89-3.81 (m, 2H), 2.36 (s, 6H), 0.84 (t, J

O 5 oa = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl3) & 165.2, 152.3, 146.7,

143.3, 138.5, 138.1, 135.1, 130.3, 128.9, 128.8, 128.5, 128.2, 127.4,

125.0, 123.7, 102.5, 60.0, 56.2, 21.6, 21.3, 13.5; Enantiomeric excess was determined by HPLC

(AD-H column, n-Hexane/i-PrOH = 80/20, detector: 254 nm, flow rate: 0.70 mL/min, 30 °C) t;

=12.1 min (maj), t, = 15.2 min; HRMS (ESI) m/z Calculated for C;;H,3N,03 [M+H]" 351.1703,
found 351.1705.

(+)-Ethyl 2-oxo0-4,6-dip-tolyl-1,2,3,4-tetrahydropyrimidine-5-carboxylate (4c): 94 mg, 90%
yield, white solid, known compound, R; = 0.70 (ethyl acetate), 81% ee, [0(]20]3 = +32.3 (c 0.90,
o MeOH), [Lit.? [a]*’p = -31.9 (c 0.26, MeOH) for 93% ee]; 'H NMR

N (400 MHz, CDCl;) & 7.48 (s, 1H), 7.30-7.27 (m, 2H), 7.22-7.19 (m,

_ 2H), 7.17-7.12 (m, 4H), 6.32 (s, 1H), 5.37 (d, J = 3.0 Hz, 1H), 3.85 (q,

J=17.2Hz, 2H), 2.34 (s, 3H), 2.33 (s, 3H), 0.87 (t, J = 7.2 Hz, 3H); "°C
NMR (100 MHz, CDCl5) 6 165.4, 153.1, 147.2, 140.7, 139.6, 137.6,

132.1, 129.5, 128.9, 128.0, 126.5, 102.1, 60.0, 55.5, 21.4, 21.2, 13.7; Enantiomeric excess was

determined by HPLC (AD-H column, n-Hexane/i-PrOH = 80/20, detector: 254 nm, flow rate: 0.70
mL/min, 30 °C) t; =16.9 min (maj), t, = 18.4 min.
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(+)-Ethyl 2-0x0-4,6-bis(3-methoxyphenyl)-1,2,3,4-tetrahydropyrimidine-5-carboxylate (4d):

105 mg, 92% yield, known compound, white solid, R¢ = 0.70 (ethyl acetate), 75% ee, [a]*p =

o +14.1 (c 0.74, MeOH), [Lit. [a]*p = -22.4 (¢ 0.58, MeOH), for

HNJ\NH 99% ee]; 'H NMR (400 MHz, CDCls) § 7.28 (dd, J=7.8, 5.0 Hz,

MeO = oMe 2H), 7.02-6.97 (m, 2H), 6.94-6.90 (m, 2H), 6.87-6.82 (m, 2H),

6.11 (s, 1H), 5.44 (d, J = 2.8 Hz, 1H), 3.88-3.81 (m, 2H), 3.79

(s, 3H), 3.79 (s, 3H), 0.85 (t, J = 7.2 Hz, 3H); >C NMR (100

MHz, CDCl;) 6 165.2, 159.9, 159.4, 152.7, 146.7, 144.9, 136.2, 129.9, 129.4, 120.4, 118.8, 115.3,

113.4, 113.3, 112.5, 102.3, 60.1, 55.8, 55.4, 55.2, 13.6; Enantiomeric excess was determined by

HPLC (AD-H column, n-Hexane/i-PrOH = 80/20, detector: 254 nm, flow rate: 0.70 mL/min, 30
°C) t; =26.9 min (maj), t, = 30.2 min.

4. Asymmetric Hydrogenation at Gram Scale

OH o
1 [IrCOD)CI]; (0.5 mol%) Py
NI ~N H, (S,S)-f-Binaphane (1.1 mol%) HN”™ ~NH
MeM Ph (800psi)  TCCA (5 mol%), EtOH/PrOH (1:2) MeMPh
40°C, 48h
1a 2a

In a nitrogen-filled glove box, a mixture of [Ir(COD)Cl], (18.1 mg, 0.027 mmol) and (S,S)-
f-Binaphane (48 mg, 0.059 mmol) in isppropanol (3.0 mL) was stirred at room temperature for 15
min, then substrates la (1.005g, 5.4 mmol) and TCCA (63 mg, 0.27 mmol) together with
isppropanol (13.0 mL) and ethanol (8.0 mL) were added to the mixture. The hydrogenation was
performed at 40 °C under 800 psi of hydrogen for 48 h. After carefully releasing the hydrogen,
excess solid sodium bicarbonate was added. The resulted mixture was stirred for 30 min, then
filtrated off and concentrated in vacuo. Further purification was performed by a silica gel column
eluted with ethyl acetate/methanol to give the chiral product 2a 0.945 g in 92% yield and 95% ece.
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5. Mechanistic Investigation

5.1 Control Experiments

OMe [IrccoDb)Cl],
S,S)-f-Binaphane
N”N * (80|(-)|2psi) — :
| TCCA, EtOH/'PrOH (1:2)
\ ]
Me)\s/kPh 40°C, 24 h

No Reaction

In order to further verify our hypothesis that the hydrogenation carried out via the oxo form of

the 2-hydroxypyrimidine, we synthesized the hydroxyl protected 2-methoxy-4-methyl-6-phenyl

pyrimidine 5 according to the literature method.”> Asymmetric hydrogenation of 5 was proceeded
under the standard hydrogenation condition [Ir(COD)Cl]2/(8,S)-f—Binaphane/TCCA/EtOH:iPrOH

(1:2), no reaction occurred.

5.2 Isotopic Labeling Experiments

Asymmetric Hydrogenation with D,: 4-Methyl-6-phenylpyrimidin-2-ol 1a was hydrogenated
in D, (400 psi) with the [Ir(COD)CI],/(S,S)-f-Binaphane/TCCA/MeOH condition.

H [ICOD)Cll,
NN+ D, (S,S)-f-Binaphane
L ooes) TCCA, MeOH
Me Ph 40°C, 48 h
1a

o

M

HN™ 'NH

61%DM\D 63%
Me Ph

11%D D17%

[D]-2a
>95% conv.

'"H NMR analysis of the crude hydrogenation product showed that deuterium atoms were
incorporated to the 4,5,6-position (C4: 61%; C5: 11% and 17%; C6: 63%) of the hydrogenation
product 4-methyl-6-phenyltetrahydropyrimidin-2(1H)-one [D]-2a (Figure S1). These experimental

results confirmed that the 1a might be hydrogenated via imine form by the chiral iridium catalyst.
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Asymmetric Hydrogenation in CD3OD:

o}
H [Ircob)Cll, HNJ\NH
NN s M (S,S)4-Binaphane  11% DM\D 16%
)I\% (800 psi) TCCA, CD,0D Me Ph
Me Ph 40°C, 24 h s0% 0 D oe2%
[D]-2a'

1a
>95% conv.

'H NMR analysis of the crude hydrogenation product showed that deuterium atoms were
incorporated to the 4,5,6-position (C4: 11%; C5: 59% and 62%; C6: 16%) of 4-methyl-6-
phenyltetrahydropyrimidin-2(1H)-one [D]-2a’, which suggested that a rapid reversible process of

enmine-imime existed during reaction process (Figure S2).
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Figure S2. '"H NMR of [D]-2a’

6. Product Elaboration

9 0 Bn. Bn
HNJ\NH NaH, BnBr B”\N/U\N/Bn 1) LiAIH,, Et,0 NH HN
Me Ph 1,4-dioxane, 82% Me pp 2 HCI(aq), MeOH Me Ph
559 e (-1 98% 0, 75% yield

According to the known reportzz A mixture of chiral cyclic urea (+)-2a (98% ee, 76 mg, 0.4
mmol), 60 wt% sodium hydride (40 mg, 1.0 mmol) in 1,4-dioxane (4.0 mL) was refluxed for 15
min. The suspension was cooled to 25 °C, and benzyl bromide (151 mg, 0.88 mmol) was added.
The mixture was refluxed for 16 h, cooled and filtered. The solvent was evaporated from the
filtrate, to afford the crude product, followed by purification by a silica gel column using hexanes/

ethyl acetate as eluent to give the pure product (+)-11.
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(+)-1,3-Dibenzyl-4-methyl-6-phenyltetrahydropyrimidin-2(1H)-one (11): 122 mg, pale oil,
82% yield, new compound, [a]ZOD = +45.3 (c 1.06, CHCI;), Rt = 0.85 (hexanes/ethyl acetate =
10:1); '"H NMR (400 MHz, CDCls) & 7.41-7.21 (m, 13H), 7.21 (d, J = 7.4 Hz, 2H), 5.60 (d, J =
15.2 Hz, 1H), 5.38 (d, J = 15.6 Hz, 1H), 4.45 (t,J = 6.2 Hz, 1H), 4.24 (d, J = 15.8 Hz, 1H), 3.67 (d,
J=15.2 Hz, 1H), 3.53-3.46 (m, 1H), 2.24-2.18 (m, 1H), 2.07-2.00 (m, 1H), 0.97 (d, J = 6.6 Hz,
3H); C NMR (100 MHz, CDCl;) & 156.9, 141.0, 138.5, 138.1, 128.3, 128.0, 127.9, 127.6, 127.1,
127.0, 126.6, 126.4, 126.3, 56.6, 48.6, 48.2, 47.5, 38.1, 19.8; HRMS (ESI) m/z Calculated for
C,5H,7N,0 [M+H]" 371.2118, found 371.2117.

A mixture of lithium aluminum hydride (63 mg, 1.65 mmol) and 11 (122 mg, 0.33 mmol) in
anhydrous ether (5.0 mL) was refluxed for 4 h. The reaction was quenched with water (3.0 mL),
and 10% aqueous sodium hydroxide (3.0 mL) was added. After being stirred for 15 minutes, the
mixture was diluted with ethyl acetate, filtered through Celite. The filtrate was extracted with
ethyl acetate there times. The combined organic layer was dried over anhydrous sodium sulfate
and concentrated in vacuo to give the crude product, which was subjected to hydrolysis without
further purification.

To the crude product obtained above was added 5 % HCI in methanol (3.0 mL). The mixture
was stirred at 25 °C until TLC revealed complete conversion. The reaction mixture was adjusted
to pH 8~9 with 10 % ammonia solution. After being stirred for 15 minutes, the mixture was
extracted with chloroform. The combined organic layer were washed with brine, dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. The crude product was purified by

silica gel chromatography using dichloromethane/methanol as eluent to give 1,3-diamine (+)-12.

(+)-N,N-Dibenzyl-1-phenylbutane-1,3-diamine (12): 86 mg, pale yellow oil, 75% yield (two
steps), 98% ee, new compound, [0]*’p = +26.8 (¢ 0.60, CHCls), R¢ = 0.2 (dichloromethane/
methanol = 15/1); '"H NMR (400 MHz, CDCl3) & 7.37-7.24 (m, 13H), 7.11 (d, J = 7.2 Hz, 2H),
4.99 (s, 2H), 4.06 (d, J = 13.2 Hz, 1H), 3.71-3.68 (m, 2H), 3.62 (d, J = 13.2 Hz, 1H), 3.40 (d, J =
13.2 Hz, 1H), 2.94-2.91 (m, 1H), 2.23-2.14 (m, 1H), 1.70-1.68 (m, 1H), 1.22 (d, J = 6.4 Hz, 3H);
5C NMR (100 MHz, CDCls) & 142.9, 139.2, 128.8, 128.8, 128.6, 128.5, 128.3, 127.8, 127.5,
127.2, 126.9, 126.0, 62.2, 53.5, 50.9, 50.1, 43.5, 19.5; Enantiomeric excess was determined by
HPLC (OD-H, elute: n-Hexane/i-PrOH = 85/15, 0.05% Et;N, detector: 254 nm, flow rate: 0.6
mL/min, 30 °C), t; = 7.3 min (maj), t, = 8.5 min; HRMS (ESI) m/z Calculated for Cy;HyN,
[M+H]" 345.2325, found 345.2324.
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8. Copy of NMR and HPLC
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Data File C:%CHEM32%1%DATANZHOU-174YENOO3771.D
Zawple Name: GF-6-17G(+-)

Acg. Operator = 0

Aog. Instrument @ Instrument 1

Injection Date 373172017 10:09:47 AM

Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 373172017 10:08:40 &M by 0
(modified after loading)
C:\CHEM3Z2\ I\METHODS\DEF LC.M
B/17/2017 8:25:50 AM hy
(wodified after loading)
0D-H, Hexane/i-Pr0OH = 75/25,

Analysiz Method :
Last changed

Sample Info

0.8 mL/min,

Location : Vial 1

30 of, 254 mm

WO A, Wavelen gih=254 nim (ZHOU-1 77 ZN00 37 7T O3
Harm. ]
354
30
25
20
@
E
&
o
15 4 o
=
o
104
54
o
T T T T T T
0 2.5 5 75 10 125 15 175 |
Area Percent Report
Sorted By Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm
o
Peak RetTime Type Width Area Height Area
#  [minl fminl mAU  #*s  [wdU ] % Bz J\ Bz
e R |-===|--=—-- | | | | N N
1 14.699 BB 0.5278 555.73528 15.70902  51.6975
2 16.833 BB 0.8591 519.24066 11.73000 48,3025 Me
Totala : 1074.97595 27.43993
(+-)-2a

*** End of Report ++%

Instrument 1 §/17/2017 §:25:58 AN

Fage 1 of 1

Data File C:3\CHEM32Y1%DATAYZHOU-17\TINO03769.D
Sauwple Name: GF-6-17G

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 343172017 9:36:59 AM

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 3/3L/2017 9:35:45 AM by O
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
8/17/2017 8:27:52 AM by
(modified after loading)
0D-H, Hexane/i-Pr0OH = 75725, 0.8 mL/min,

Location : Vial 1

Analysis Method :
Last changed

Sample Infao

30 oC, 254 mm

WO A, TWavelengih=254 im (ZHO0-1 77 ZND0 3760 17
Harm. 7]
200
250
00 =
E
hos
150
100 4
50
@
=
&
E
o
T T T T T T T
o 25 5 75 10 125 15 175 in|
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: 1.0000

Tse Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=Z254 nm

Peak RetTime Type Width Area Height Area
# Tminl win] wAl *5 [md1 1 %
el l-—==|--m——- | | | |
1 14.856 BB 0.4549 4874.52879 165.18498 97.2231
2 16.893 BB 0.6106 139.22554 3.34659 2.7769
Totals : 5013.75533 168.53157

0}

Bz< )J\N,Bz

Me'

*** End of Report **%

Instrument 1 §/17/2017 B8:28:07 AM

S59
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(+)-2a"

Fage 1 of 1



Data File C:%CHEM32%1%DATANZHOU-174YZN003404.D
Zawple Name: GF-6-5ZE

Acg. Operator = 0

Aog. Instrument @ Instrument 1

Injection Date 2/24/2017 10:58:19 PH

Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M

Last changed 2/24/2017 10:33:01 PH by 0O
(modified after loading)

Analvsis Method : C:\CHEM32Y,1\METHODS\DEF LC.H

Last changed 272442017 11:19:34 PM by 0
(wodified after loading)

Sample Info 0D-H, Hexane/i-Pr0OH = 75/25,

Location : Vial 1

0.8 mL/min, 300C, 254 nm

WO A, Wavelen gih=254 nim (ZHOU-1 777 ZN00 309 17
Harm.
20
70
i -
&0 =
s
40
2
©
@
30 =z
20+
10
o
T T T T T T T T
0 2 4 ] i 10 12 14 16 |
Area Percent Report
Sorted By H Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm
o
Peak RetTime Type Width Area Height Area
#  Iminl fmin] mdll  *s5  [wdll ] & Bz J\ Bz
e R |-=—= |- | | | N N
1 12.159 BB 0.4003 1104.76013 42.57197 50,3169
2 15.334 BB 0.5683 1090.54644 259.10433 49,6831 Me
Totala : 2195.60657 71.87630
(+1-)-2b"

*** End of Report ++%

Instrument 1 Z/24/2017 11:19:40 FI O

Fage 1 of 1

Data File C:3CHEM32%1%DATAYNZHOU-17\TIN003412.D
Fauwple Nawme: GF-6-5ZE

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 2/25/2017 4:43:41 PN

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M

Last changed 2/25/2017 4:39:46 PM bv O
jmodified after loading)

Analysiz Method : C:WCHEM32YLA\METHODS\DEF_LC.M

Last changed 3/29/2018 8:29:29 PM

(modified after loading)

0D-H, Hexane/i-PrOH = 75725, 0.8 mL/min, 300C, 254 nm

Location : Vial 1

Sample Infao

WO A TWavelengih=254 im (ZHOU-1 7 ZNDD 3T Z 07
Harm. 7]
30
Bl o
=
=t
o
40
20 4
o=
=
&
o =
T T T T T T T T
o b 4 ] i 10 12 14 16 |
Area Percent Report
Sorted Bv H Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z254 nm
o
Peak RetTime Type Width Area Height Area
#  Tmin] winl wAl  *s  [wdl ] % Bz, J\ -Bz
e R l-—==|--m——- | | | | N N
1 12.158 BB 0.4082 1088.16577 41.29942 97.4913
2 15.303 BB 0.6219 25.2583% 6.87647e-1 2.5087 Me
Totals : 1126.42415 41, 96707
(+)-2b’

*** End of Report **%

Instrument 1 3/29 /2018 8:29:56 PM Fage 1 of 1
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Data File C:%CHEM32%14%DATANZHOU-174YZN003405.D
Zawple Name: GF-6-53F

Acg. Operator = 0

Aog. Instrument @ Instrument 1

Injection Date 2/24/2017 11:33:59 PH

Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 2/24/2017 11:18:10 PH by 0
(modified after loading)
C:\CHEM3Z2\ I\METHODS\DEF LC.M
272442017 11:54:47 PM by 0
(wodified after loading)
0D-H, Hexane/i-Pr0OH = 75/25,

Analysiz Method :
Last changed

Sample Info

Location :

0.8 mL/min,

Vial 1

300C, 254 nm

VWO rvelengi=254 i (ZHOU- 177 ZNO0 305 I
Harm.
200 4
1754
180
1254 It
3
o
1004 =
Il
bt
75
50
254
o
T T T T T T T T
0 2 4 ] i 10 12 14 16 |
Area Percent Report
Sorted By Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area 0
# Iminl [min] mall *s  [wdl ] % Bz )]\ _Bz
e R | === |--m—-- | | | | N N
1 12.877 VB 0.4074 2823.75342 106.81587 49,9127
2 15.200 EE 0.5414 2833.63159 §0.28548 50,0873 Me
Totala : 5657.38501  187.10135
(+1)-2¢"

*** End of Report ++%

Instrument 1 Z/24/2017 11:55:E1 FII O

Fage 1 of 1

Data File C:3CHEM32%1%DATAYNZHOU-17\TZN003411.D
Samwple Name: GF-6-53F

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 2/25/2017 4:Z2Z:29 PN

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 2/25/2017 4:17:29 PM bv O
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
2/25/2017 8:18:55 PM by O
(modified after loading)
0D-H, Hexane/i-Pr0OH = 75725,

Analysis Method :
Last changed

Sample Infao

0.8 mL/min,

Location :

Wial 1

300C, 254 nm

WWOT Frelength=2 59 i (ZHOU-T7 T ZNO0 31T 07
Harm. ]
70 q
50
504
o
40 =
=
304
20+
10
=]
@
ol £
T T T T T T T T
o b 4 ] g 10 12 14 16 min|
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z254 nm
Peak RetTime Type Width Area Height Area o
#  minl fmin] mdll  *s  [wdl ] 5 Bz J\ _Bz
el R |-===]--m—- | | | | N N
1 1lz.872 VB 0.4103 948.34549 35.53985  96.8185
2 15,121 BE 0.6264 31.16315 7.5622%-1 3.1815 M
€
Totals : 979.51z264 36.29608
(+)-2¢'

*** End of Report **%

Instrument 1 2/23/2017 8:1%:00 PM O

S61
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Data File C:%CHEM32%1%DATANZHOU-174YZNO003436.D Data File C:3CHEM32%1%DATAYZHOU-17TZN003435.D

Hample Name: GF-6-53H(RAC) Sample Name: GF-6-53H
Acg. Operator =0 Acg. Operator H
Aog. Instrument @ Instrument 1 Locarion : ¥ial 1 Ao, Instrument @ Instrument 1 Location : Vial 1
Injection Date : Z/27/2017 9:40:50 PI Injection Date : Z/27/2017 9:05:43 PN
Acg. Method ¢ C:A\CHEM3Z2\1\METHODSA\DEF LC.H Acg. Method ¢ CiWVCHEM3Z2WIZMETHODSAVDEF LC.M
Last changed : Z/Z7/2017 9:36:45 PM by 0 Last changed : Z/EZ7/2017 8:54:07 PM by 0
(modified after loading) jmodified after loading)
Analvsis Method : C:\CHEM32Y,1\METHODS\DEF LC.H Analysiz Method : C:WCHEM32YLA\METHODS\DEF LC.M
Last changed 1 2/27/2017 10:30:35 PM by O Last changed : 242772017 10:14:58 PM by O
(modified after loading) fmodified after loading)
Sample Info : OD-H, Hexane/i-Pr0H = 75725, 0.8 mL/min, 300C, 254 nm Sample Infao : 0D-H, Hexane/i-Fr0OH = 75525, 0.8 mL/min, 30aC, 254 nm
WO A, Wavelen gih=254 nim (ZHOU-1 77 ZND0 395 17 WO A, TWavelengih=254 nm (ZHO0-1 7 ZN00 3935 17
Harm. 7 Harm. 7]
80
250
70
&0 200
=
&0 4 z o
e
T 150 =
40
30 100 4
o
=
-+
20 *
50 o
104 -
z
5
I
[ [
T T T T T T T T T T T T T T
0 z 4 ] ] 10 12 14 | i} 3 4 ] ] 10 12 14
Area Percent Report Area Percent Report
Sorted By H Hignal Sorted Bv : Hiognal
Multiplier: : l.0000 Multiplier: H l.0000
Dilution: H 1l.0000 Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm (0] Signal 1: VWDl A, Wavelength=Z254 nm (o)
Peak RetTime Type Width Area Height Area BZ\ JJ\ ,BZ Peak RetTime Type Width Area Height Area Bz )I\ .Bz
#  Iminl fmin] mdll  *s5  [wdll ] 5 N N #  uinl winl wAl  *s  [wdl ] % N N
e R | === |--m=-- | | | | e l-—==|--m=—- | | | |
1 8.646 VB 0.2734 819.16321 45.65867 50,8288 M 1 8.5675 BB 0.2703 2507.40283 141.85404 92,9509
2 14.133 VB 0.86033 792.450z28 15.94520 49,171z € 2 14.28l1 BE 0.5546 190,15347 5.03070 7.0491 Me’
Totala : 1611.61346 65.80367 Totals : 2697,.55630 146.89474
(+/-)-2d’ (+)-2d"
*** End of Report ++% *** End of Report **%
Instrument 1 2/27/2017 10:30:38 FI 0 Page 1 of 1 Instrument 1 2/27/2017 10:15:09 FPM O Page 1 of 1
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Instrument 1 §/17/2017 §:52:13 AN

Data File C:%CHEM32%1%DATANZHOU-174YEZNO04171.D
Zawple Name: GF-6-69B(+-)

Acg. Operator = 0

Aog. Instrument @ Instrument 1

Injection Date 5/9/2017 5:25:43 PN

Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 5/9/2017 5:24:00 PH by O
(modified after loading)
C:\CHEM3Z2\ I\METHODS\DEF LC.M
B/17/2017 8:52:05 AM hy
(wodified after loading)

IC, Hewane/i-PrOH = 70430, 0.7 mL/min, 30 oC, 254 nm

Location : Vial 1

Analysiz Method :
Last changed

Sample Info

WO A, Wavelen gih=254 nim (ZHOU-1 777 ZNO03T7T 17
Harm. ]
350 5
300
250 -
o
200 &
=
150 o %
=
=
100
50
o
T T T T T T
0 ] 10 15 0 5 30 min)
Area Percent Report
Sorted By H Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm o
Peak RetTime Type Width Area Height Area Bz JJ\ Bz
# [minT [min] wAT *s5 [ w1l 1 Y ~, -
S P [ b | | | | N° N° OMe
1 21.573 BB 0.5530 £189.74951 171.74852 50,2137
2 25.887 EEB 0.7847 6137.06738 115.36728 49,7863 Me
Totala : 1.23268e4 291.11580
(+-)-2¢'

*** End of Report ++%

Fage 1 of 1

Data File C:3CHEM32%1%DATANZHOU-17\TIN004173.D
Sauwple Nawme: GF-6-69E

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 5/9/2017 9:Z1:57 PN

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 5/9/2017 9:12:32 PM bv O
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
8/17/2017 8:53:30 AM by
(modified after loading)

Analysis Method :
Last changed

Sample Infao

Location : Vial 1

IC, Hexane/i-PrOH = 70430, 0.7 mL/min, 30 oC, 254 nm

WO A, TWavelengih=254 im (ZHOU-1 7 ZNDD 3173 17
Harm. ]
175 4
150
124 4
=
100 H
=
5
50
25 -
"
b
a
o
T T T T T T
o ] 10 15 0 25 30 min|
Area Percent Report
Sorted Bv H Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z254 nm o
Peak RetTime Type Width Area Height Area Bz JJ\ Bz
# [minl min] wal *s [malr 1 % N -
R e [ E I I I I N° "N OMe
1 Zl.s90z BE 0.5680 3184.55347 86.45995 94,7483

2 29.279 BB 0.7857 176.51463 3.19521 5.2517

Totals : 3361.06810 §9.65516

*** End of Report **%

Instrument 1 §/17/2017 B:53:35 AM

S63
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Instrument 1 3/2/2017 8:47:07 FH O

Data File C:%CHEM32%1%DATANZHOU-174YZNO003475.D
Hawple Name: GF-6-57C (rac)

Acg. Operator = 0
Aog. Instrument @ Instrument 1 Locarion : ¥ial 1
Injection Date : 3/2/2017 §:12:33 PN
Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 37272017 7:58:00 PH by O
(modified after loading)
Analvsis Method : C:\CHEM32Y,1\METHODS\DEF LC.H
Last changed 37272017 8:46:52 PN by 0O
(wodified after loading)

Sample Info 0D-H, Hexane/i-Pr0OH = 75725, 0.7 mL/min, 300C, 254 nm

WO A, Wavelen gih=254 nim (ZHOU-1 777 ZN00 3475 17
Harm. 7]
260
200
150 - g &
] g
100 4
504
o
T T T T T
0 5 10 15 0 15 |
Area Percent Report
Sorted By H Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm o
Peak RetTime Type Width Area Height Area Bz JJ\ Bz
#  Iwinl fmin] mal0  *s  [wdU ] 5 N N~
e R |-—==|--m=-- | | | |
1 z2z.50l BV 0.8514 7220.00439 125.50433 49,8311 OMe
2 25.476 VB 0.58379 7265.93506 133,.73935 50,1689 Me
Totala : 1.44855e4 263.24368
(+1-)-2f"

*** End of Report ++%

Fage 1 of 1

Data File C:3CHEM32%1%DATAYZHOU-17TZN003477.D
Fauwple Nawme: GF-6-57C

Instrument 1 3/2/2017 10:42:2% PM O

S64

Acg. Operator Hal
Ao, Instrument @ Instrument 1 Location : Vial 1
Injection Date : 3/2/2017 10:05:21 PN
Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 3/2/2017 9:35:56 PM bv O
jmodified after loading)
Analysiz Method : C:WCHEM32YLA\METHODS\DEF LC.M
Last changed 34272017 10:42:22 PM by 0O
(modified after loading)

Sample Infao 0D-H, Hexane/i-PrOH = 75725, 0.7 mL/min, 300C, 254 nm

WO A, TWavelengih=254 nm (ZHOU-1 7 ZN00 3477 107
Harm,
100 o
30 o
50 ~
=
B
40 4
20
=
2
&
o
Y v S =
o
T T T T T
o i 10 15 0 15 |
Area Percent Report
Sorted Bv H Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z254 nm o
Peak RetTime Type Width Area Height Area Bz )J\ Bz
#  mind fwin] mdll  *s  [wdU ] & N N~
===l |-—==]--mm—- | | | |
1 23.570 BV 1.1888 119.47580 126770 4.1637 OMe
2 &5.5877 VB 0.8600 2749,97374 48,11591 95,8363 Me'
Totals : 2869, 45654 50.38362

(4)-2f'

*** End of Report **%

Fage 1 of 1



Data File C:%CHEM32Y1%DATAYZHOU-174YENOO33591.D Data File C:\CHEM32%1\DATANZHOU-17,¥ZN003403.D

Zample Name: GF-6-5lA(rac) Hanple Name: GF-6-51A4
Acg. Operator =0 Acg. Operator H]
Aog. Instrument @ Instrument 1 Location @ Vial 1 Ao, Instrument @ Instrument 1 Location @ ¥ial 1
Injection Date : 2/24/2017 Z:27:46 PH Injection Date : Z/24/2017 10:08:15 PN
Acg. Method : C:\CHEM32\1ZMETHODSWDEF LC.M Acg. Method ¢ C:NCHEM32)\1ZWMETHODSAZWDEF LC.HM
Last changed T 2/24/2017 Z:Z8:10 PH by 0 Last changed T E/24/2017 10:07:21 FM by O
(modified after loading) (modified after loading)
Analvsis Method : C:\CHEM32Y1NMETHODSYDEF LC.M Analvsis Method : C:%ZCHEM3Z)1\METHODSWDEF LC.HM
Last changed @ 2/24/2017 3:04:24 PM by 0 Last changed 1 2/24/2017 10:34:21 PM by O
(modified after loading) (modified after loading]
Sample Info : OD-H, Hexane/i-Pr0OH = 70/30, 0.7 mL/min, 300C, Z254nm Samnle Infa : 0D-H, Hexane/i-FrOH = 70/30, 0.7 mnl/min, 300C, 254 nm
WO A, Wavelen gih=254 nim (ZHOU-1 717 ZH00 33997 07 DT A, Wavelen g 254 nm (ZHOU-T T 2003403 07
Harm. Marm. 7]
500 140
120
400 -
100 - -
- g
300 3 £
2 20 -
~
=
3
=
200 - £07]
40
1004
20
=
2
=
|
o 0
T T T T T T T T T T T T T T T T T T
0 25 ] 75 10 125 15 175 20 rin| i] 25 5 75 10 125 15 175 in i
Area Percent Report Area Percent Report
Sorted By H Hignal Jorted By H Fignal
Multiplier: : 1.0000 Multiplier: : 1.0000
Dilution: H 1.0000 Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VDLl i, Wavelength=254 nm o Fignal 1: VWDL A4, Wavelength=254 nm o
Peak RetTime Type Width Area Height Area JJ\ Peak RetTime Type TWidth Area Height Area )I\
# Ininl fminl wdl  *a  [uwal 1 5 BZ\N N'BZ #  uin] fwinl mal  *s  [uwdl 1 5 Bz -Bz
e R | ===l | | | | e B l----]-==---- | | | |
1 16.209 VB 0.5738 1.01508ed 271.31473  49.7715 1l 16.008 BB 0.5657 3087.68016 83.70033 96.6150
2 20.407 EE 0.7457 l.0254led 210.08502  50.2285 Me' Z 20.0l8 EEB 0.6421 108.53011 Z2.13132 3.35850 Me'
Totala : 2.0414%e4 481, 37975 Totals : 3a0g.zl029 85.83165
(+-)-2g° OMe (29’ OMe
***% End of Report +%% *** End of Report **+*
Instrument 1 Z/24/2017 3:04:34 P O Fage 1 of 1 Instrument 1 2/24/2017 10:34:30 PM O Fage 1 of 1
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Data File C:%CHEM32Y14%DATANZHOU-174YEZNO03754.D
Fawple Name: GF-6-T1G(+-)

Acg. Operator = 0

Aog. Instrument @ Instrument 1

Injection Date 373042017 1:56:39 P

Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 373042017 1:55:56 PM by O
(modified after loading)
C:\CHEM3Z\ I\METHOD S\DEF_LC.H
372942018 8:39:28 MM
(wodified after loading)

Location :

Analysiz Method :
Last changed

Vial 1

Sample Info 0D-H, Hexane/i-Pr0OH = 70,30, 0.7 nL/min, 230 mm
WO A, Wavelen gih=20 nim (ZHOU-1 77 ZN00 3754 17
Harm. 7]
260
200
150 4
o
5
=
100 4 = =
3
504
o
T T T T T T
0 5 10 15 ] 25 i) |
Area Percent Report
Sorted By Signal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=230 mm 0
Peak RetTime Type Width Ares Height Area Bz. J\ _Bz
# [min] fmin] mdll  *s5  [wdll ] 5 N N
e R | === |-=mm—-- | | | |
1 23.975 W L1.1771 7432.53564 94,.76222  50.1611 OMe
2 29.916 VB L1.3830 7384.785857 §1.07512 49,5389 Me'
Totala : 1.458173e4 175.83734 OMe
(+-)-2h’

*** End of Report ++%

Instrument 1 3/29 /2018 §:39:32 PN

Fage 1 of 1

Data File C:3CHEM32%1%DATAYZHOU-17\TIN003746.D
Sauwple Name: GF-6-71G

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 3/E29/2017 1:54:47 PN

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 3/29/2017 1:53:58 PM bv O
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
3/29/2017 3:19:25 PM by O
(modified after loading)
0D-H, Hexane/i-Pr0OH = 70,30,

Analysis Method :
Last changed

Sample Infao

Location : Vial 1

0.7 mL/min, 30 oC, 230 nm

WO A, TWavelengih=2 30 im (ZHO0-1 7 ZN00 3745 17
Narm. ]
200
1501 o
100 4 2
5
o
5
501
@
2
r
o
—j‘/\\NM =
o
T T T T T T
o 5 10 15 0 5 30 |
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=230 nm o)
Peak RetTime Type Width Area Height Area Bz JI\ Bz
#  uinl winl wAl  *s  [wdl ] % N N
el |-===|--mm—- | | | |
1 23.788 VB 1.1381 5806, 44092 76.94543 94,7420 OMe
2 29,735 BB 1.1349 322.19147 3.65421 5.2572 Me
Totals : 6128.63239 &0.59964 OMe
(+)-2h'

*** End of Report **%

Instrument 1 3/29/2017 3:19:29 PM O
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Data File C:%CHEM32Y1%DATANZHOU-174YENO03674.D

Hawple Name:

GF-6-T1F +-)

Data File C:3CHEM32%1%DATAYZHOU-17TINO03676.D

Sauwple Name:

GF-6-71F

Acg. Operator
Ao, Instrument @
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

Sample Infao

[t}

Instrument 1

3/EZE/Z017 9:05:55 P
C:WCHEM32Y INMETHOD SA\DEF LC.M
3/EZESZ017 5:33:13 PM bv O
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
3/22/2017 9:33:33 PM by O
(modified after loading)
0D-H, Hexane/i-Pr0OH = 75725,

Location :

0.8 mL/min,

30 oC, 230 mm

Wial 1

Acg. Operator [1}
Aog. Instrument @ Instrument 1 Locarion : ¥ial 1
Injection Date 3/22/2017 4:48:51 FM
Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 32272017 4:17:58 FM bv O
(modified after loading)
Analvsis Method : C:\CHEM32Y,1\METHODS\DEF LC.H
Last changed 372242017 5:11:18 PM by O
(wodified after loading)
Sample Info 0D-H, Hexane/i-Pr0OH = 75/25, 0.8 mnL/min, 30 aC, 230 nm
VWO relengi=2 70 ri (ZHOU- 177 ZNO0 3678 07
Harm. ]
175 4
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o
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=
50
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D_Jw_/&_k__m
T T T T T T T T
0 .5 5 75 10 125 15 175 30 min]
Area Percent Report
Sorted By Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=230 mm
o
Peak RetTime Type Width Area Height Area )I\
#  Iminl fwinl waU  *s  [wdU 1 % Bz .Bz
R B ] B I I I N° N
1 14.084 BB 0.4805 2701.78027 66.24683 50,0277
2 17.903 BB 0.8517 Z695.78760 63.48647 49,9723 Me'
Totala : 5400, 56787 149.73330
N Cl
(+1-)-2i

**% End of

Instrument 1 3/22/2017 5:11:48 PO O

Beport #*%

Fage 1 of 1

T Frelen =2 30 rm (ZHO-T 7oy 2RO 3676 10
Harm. 7]
400 o
300 2
2
=
b
200
100
=
2
=
o
T T T T T T T T
o 25 5 7.5 10 125 15 175 30 min)
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=230 nm
0}
Peak RetTime Type Width Area Height Area )J\
#  Tmind fwin] whll  *s  [wdU ] & Bz .Bz
B D ] B I I I I N° N
1 13.930 VB 0.4737 7600.73486 24721846 96,2602
2 18.188 BE 0.7460 294.63754 5.98611 3.7318 Me'
Totals : 7895.37241  253.20457
- Cl
(+)-2i

*** End of Report **%

Instrument 1 3/22/2017 9:33:42 PH O

S67

Fage 1 of 1



Data File C:%CHEM32%1%DATANZHOU-174YENO003466.D
Zawple Name: GF-6-56B(rac)

Acg. Operator = 0

Aog. Instrument @ Instrument 1

Injection Date 37272017 10:14:19 AM

Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed : 37272017 10:12:42 AM by 0
(modified after loading)
C:\CHEM3Z2\ I\METHODS\DEF LC.M
37272017 10:39:10 AM hy O
(wodified after loading)

Analysiz Method :
Last changed

Sample Info

0D-H, Hexane/i-Pr0OH = 75725, O.

Location : Vial 1

7 mL/min, 300C, 230 nm

WO A, Wavelen gih=20 nim (ZHOU-1 777 ZND0 3965 17
Harm. 7
&0
i o
40 _
=
+
z
¥
P
20 4 ‘
o4
T T T T T T T
0 25 5 7.5 10 125 15 175 i) |
Area Percent Report
Sorted By Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=230 mm
o
Peak RetTime Type Width Area Height Area
#  [minl fminl mAU  #*s  [wdU ] % Bz )j\ Bz
i R |-===|--m—-- | | | | N N
1 14.451 BB 0.4950 94841205 28.57308 50.2412
2 19.748 EEB 0.7295 939.30719 15.75191 49,7588 Me Cl
Totala : 1587.71924 49.32498
o Cl
(+1)-2]

*** End of Report ++%

Instrument 1 3/2/2017 10:42:15 AN 0O

Fage 1 of 1

Data File C:3CHEM32%1%DATAYZHOU-17TZN003459.D
Fsuwple Nawme: GF-6-56E

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 3/1/2017 €6:16:55 PN

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 3/L/2017 6:00:47 PHM by O
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
34172017 6:42:28 PM hy O
(modified after loading)

Analysis Method :
Last changed

Sample Infao

Location :

0D-H, Hexane/i-PrOH = 75425, 0.8 mL/min,

Wial 1

300C, 230 nm

WO A, TWavelengih=2 30 im (ZHO0-1 77 ZND0 350 17
Harm. ]
0
600 -
500
400
=
8
300 bl
200
100 H
o
g
=1
ey N VU =
o
T T T T T T T T
o 25 ] 7.5 10 125 175 20 |
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=230 nm
Peak RetTime Type Width Area Height Area 0]
#  luinl Twinl n&0  *s  [wdD 1 % e
il [y e | | | Bz.\ S~ -BZ
1 14.556 BB 0.5054 8088.79688 276.80811 95.6367
2 20,433 BE 0.7747 414.66150 8.18273 44,3633 Cl
Me'
Totals : 9503.45837 284.99084
)3 c

*** End of Report **%

Instrument 1 3/1/2017 6:42:38 FM 0

S68

Fage 1 of 1



Data File C:%CHEM32Y1%DATANZHOU-174YENO03645. D
Zawple Name: GF-6-T0C(+-)

Acg. Operator = 0
Aog. Instrument @ Instrument 1 Locarion : ¥ial 1
Injection Date 342042017 9:50:00 PN
Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 372042017 9:49:18 PM by O
(modified after loading)
Analvsis Method : C:\CHEM32Y,1\METHODS\DEF LC.H
Last changed 372042017 10:25:02 PM by 0O
(wodified after loading)
Sample Info 0D-H, Hexane/i-Pr0OH = 75/25, 0.8 mnL/min, 30 aC, 230 nm
VWO relen ger=2 70 rir (ZHO0- 1777 ZNO0 363 I
Harm,
200 -
175
150
125
1004 I
o
75 =
@
=
50
25 -
I I N S
T T T T T T
0 2.5 5 75 10 125 15 175 in|
Area Percent Report
Sorted By Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=230 mm
(@]
Peak RetTime Type Width Area Height Area )J\
#  Iminl minl wdl  *s  [wkU 1 5 Bz. .Bz
S [ — I | I I N" N
1 12.340 BB 0.4069 2305.75781 86.55401 51.2165
2 17.537 BV 0.6173 Z196.2Z168 54,31921 48,7835 Me
Totala : 4501.9794%  140.87322
, F
(+-)-2K

*** End of Report ++%

Instrument 1 3/20/2017 10:25:15 P O

Fage 1 of 1

Data File C:YCHEM32%1%DATAYZHOU-17\TIN003631.D
Fsuwple Nawme: GF-6-70C

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 3/19/2017 9:35:51 P

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 3/19/2017 9:29:24 PM bv O
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
341942017 10:03:04 PM by 0O
(modified after loading)
0D-H, Hexane/i-Pr0OH = 75725,

Analysis Method :
Last changed

Sample Infao

0.8 mL/min,

Location :

Wial 1

30 oC, 230 mm

VWOT el qih=2 30 i (ZHOT- 173 RO 33T 03

260+

200+

150

100

12419

17.4601

Area Percent Report

Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: 1.0000

Tse Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# Tminl win] wAl *5 [md1 1 %
-l |-===|--m—- | | |
1 12,418 VB 0.4086 3192.06250 1159.88950 97.8643
2 17.501 BE 0.6501 69.66007 1.62030 2.1357
Totals : 3261.72857  121.50990

*** End of Report **%

Instrument 1 3/19/2017 10:03:18 FPM O

S69

Fage 1 of 1



Data File C:%CHEM32%14%DATANZHOU-174YZNO04109.D
Zawple Name: GF-6-99B(+-)

Acg. Operator = 0

Aog. Instrument @ Instrument 1

Injection Date 4/27/2017 9:16:30 FM

Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 4727742017 §:48:16 PM by O
(modified after loading)
C:\CHEM3Z2\ I\METHODS\DEF LC.M
472742017 9:44:40 PM by O
(wodified after loading)
0D-H, Hexane/i-Pr0OH = 75/25,

Analysiz Method :
Last changed

Sample Info

Location : Vial 1

0.8 mL/min, 30 oC, 254 mm

WO A, Wavelen gih=254 nim (ZHOU-1 777 ZND0 3109 17
Harm. 7
400
300 4
=
5
=
- =
=
200 2
100 4
o A
T T T T T T T T
0 2 4 ] i 10 12 14 16 |
Area Percent Report
Sorted By H Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area o
#  [minl [min] mwAll  *s wdl 1 % Bz )J\ Bz
i R | === |--m=-- | | | | \N N~
1 13.271 VB 0.5567 8123.19971 223.11726 50.2549
2 16.270 EE 0.6951 8040.78564 178.28524 49,7451
Me
Totala : 1.61640e4 401, 40550
(+1)-21' CFs3

*** End of Report ++%

Instrument 1 4/27/2017 2:44:49 PO O

Fage 1 of 1

Data File C:3CHEM32%1%DATAYZHOU-17\TZN004106.D
Fauwple Nawme: GF-6-99E

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 4/27/2017 4:51:42 PM

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 4/27/2017 4:50:2Z1 PM bv O
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
44272017 5:12:38 PM by O
(modified after loading)

Location : Vial 1

Analysis Method :
Last changed

Sample Infao

0D-H, Hexane/i-Pr0OH = 75725, 0.8 nL/min, 30 oC, 254 nm

WO A, TWavelengih=254 im (ZHO0-1 7 ZNDD 3105 17
Harm,
141 o
1200 o
100
80
@
g
=
il o
4l o
20 o
=
=
o
T T T T T T T T
o b 4 ] i 10 12 14 16 |
Area Percent Report
Sorted Bv H Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z254 nm
Peak RetTime Type Width Area Height Area o
# [minl win] wAl *5 [md1T 1 % Bz JJ\ Bz
===l |-===]--m——- | | | | N N~
1 13.253 VB 0.5481 2251.06079 62.97016 51.3564
2 15.772 BB 0.6412 Z21z.981z6 4.58458 §.6436
Me
Totals : 2464, 04205 B67.55474
(+)-2 CFs

*** End of Report **%

Instrument 1 4/27/2017 5:1Z:59 PM O

S70

Fage 1 of 1



Data File C:%CHEM3241%
Hawple Name:

GF-6-51E-

DATAYFGSAVYZO0012L. I
rac

Acg. Operator H
Log. Instrument @
Injection Date
4cg. Method

Last changed

Analysiz Method :
Last changed

Sample Info

Instrument 1 Location : Vial 1
272172017 Z:4Z:4Z AN

C:\HPCHEM\ I\METHODSA\DEF LC1.M

272172017 Z:39:40 AM by

(modified after loading)

C:\CHEM3Z2\ I\METHODS\DEF LC.M

871742017 11:00:12 PM by

(wodified after loading)

0D-H, Hexane/iPr0OH = 75725, 0.8 mL/min, 30 oC, 230
m

AN A, Wiavelength=230 nm (FG SWAD00121.0)
Ham. ]
176
150 4
1264
@
2
o
1004
&
i
*
764 N
50+
259
b e~
T T T T T T T T
1 2 4 L] g o 12 14 16 min|
Area Percent Report
sorted By Signal
Multiplier: : 1.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWDl &, Wawelength=230 rm
Peak RetTime Type Width Area Height Area Q
# [min] [min] wAT LE] [l 1 % BZ\ JJ\ ,BZ
i Rt | -===|-=mm—-- | | | | N N
1 12.135 VB 0.3676 2452.95215 102.12515 50,3359
2 14.796 EE 0.4993 2420.21533 74.89004 49,6841
Totals 4873.167458 177.01808
(+-)-2m’

Instrument 1 /17 /2017

#*% End of Report *#%

11:00:17 P

Fage 1 of 1

Data File C:3CHEM32%14%DATANFGSA\YEZOO0120.T

Fsuwple Nawme: GF-6-51E

Acg. Operator
Ao, Instrument @
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

Sample Infao

Instrument 1

22172017 Z:Z1:26 AM
C:WHPCHEM' INMETHOD SA\DEF LC1.M
272172017 Z:19:51 AM by
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
8/417/2017 11:02:01 PM by
(modified after loading)
0D-H, Hexane/iPr0OH = 75425, 0.8 mL/min, 30 oC, 230
nm

Location : Vial 1

WAND A, Wiavelength=2 30 nm (FG $WZD00120.0)
Harm,
140+
1204
100+
&0+
=
1
=
o
60+
40 4
04
¥
=
I}
I ——— e ©
T T T T T T T
4 L] g 10 12 14 16 min|
Area Percent Report
sorted By Signal
Muluiplier: H 1.0000
Dilution: H l.o0000
Use Multiplier & Dilution Factor with ISTD=
Signal 1: VWD1 A, Wavelength=230 rm
Peak RetTime Type Width Area Height Area o
# [min] [win] wAU 3 [wil 1 % BZ\ )J\ ,BZ
e R |-===|--mm—- | | | | N N
1 12,306 VB 0.3815 1544.85354 B2.50751 97.7377
Z 15.045 BE 0.6873 35.75892 7.78558le-1 Z.ZBE3
Totals : 1550, 64246 63. 28609
(+)-2m*

##% End of Report ##%

Instrument 1 §/17/2017 11:02:11 FM

S71

Fage 1 of 1



Data File C:%CHEM32%1%DATANZHOU-174YENOO03611.D
Zawple Name: GF-6-6%4(Rac)

Acg. Operator = 0

Aog. Instrument @ Instrument 1

Injection Date 371842017 11:33:40 AM

Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 3/18/2017 11:32:08 &AM by 0O
(modified after loading)
C:\CHEM3Z2\ I\METHODS\DEF LC.M
341842017 11:58:35 AM by 0
(wodified after loading)
0D-H, Hexane/i-Pr0OH = 30710,

Analysiz Method :
Last changed

Sample Info

0.7 mL/min,

Locati

on @ Vial 1

30 of, 254 mm

VWO rvelengi=254 i (ZHOU- 17 W ZNO0 36 11 07
Harm. 7
1004
&0
4
=
40 o
20 o
o
T T T T T T T T
0 25 5 7.5 10 125 15 175 i) |
Area Percent Report
Sorted By Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm o
Peak RetTime Type Width Area Height Area B )J\ B
# minl [min] wAT *s [T 1 & Z\N Nz 4
i R |-===|--m=-- | | | |
1 17.473 VB 0.5268 1861.64044 54.00575 49,7012
2 19.200 EE 0.5871 1854.03064 459.46441 50,2988
Totala : 3745.67308 103.47116
(+1)-2n'

*** End of Report ++%

Instrument 1 3/L&/2017 11:58:39 AN O

Fage 1 of 1

Data File C:3\CHEM32%1%DATAYZHOU-17TIN003610.D
Sample Name: GF-6-694

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 3/16/2017 11:08:07 AM

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 3/18/2017 10:56:06 &M by 0
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
341842017 11:36:41 AM by 0O
(modified after loading)
0D-H, Hexane/i-Pr0OH = 30710,

Analysis Method :
Last changed

Sample Infao

0.7 mL/min,

Location : Vial 1

30 oC, 254 mm

T el =2 54 rim (ZHOT-T 7oy 2RO S8 10 0
Harm. 7]
100
204
“
o
IR =
40 4
20 4
=
5
~
o
T T T T T T T
o 25 5 75 10 1.5 15 174 0 in|
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z254 nm
(0]
Peak RetTime Type Width Area Height Area )k
#  Tmin] Twinl wdl  *s  [wdD ] % Bz. .Bz
R | =mmm | e I I I I N™ °N
1 17.578 BV 0.5284 195.40308 5.64z203 8.3080
2 19,225 VB 0.5860 Z167.62524 56.55307 SL1.8920
Totals : 2364.02832 62.49509
(+)-2n’

*** End of Report **%

Instrument 1 3/18/2017 11:37:20 AM O

S72

Fage 1 of 1



Data File C:%CHEM32%1%DATANZHOU-174YZNOO04250.D
Zawple Name: GF-7-174(+-)

Acg. Operator = 0

Aog. Instrument @ Instrument 1

Injection Date 5/17/2017 9:06:45 FM

Acg. Method C:\CHEM3Z2\ I\METHODSA\DEF LC.M
Last changed 5/17/2017 §:52:09 PM by O
(modified after loading)
C:\CHEM3Z2\ I\METHODS\DEF LC.M
571742017 9:25:14 PM hy O
(wodified after loading)
0D-H, Hexane/i-Pr0OH = 70/30,

Analysiz Method :
Last changed

Sample Info

Location : Vial 1

0.7 mL/min, 30 oC, 254 mm

VWO rvelengi=254 i (ZHOU- 177 ZNO0 4250 07
Harm. 7
400
300 4 T
z
5
200 +
g
=
100 4
o
T T T T T
0 b 4 ] g 10 |
Area Percent Report
Sorted By Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm o
Peak RetTime Type Width Area Height Area B )J\ B
# [minl [min] nAU  *s [mdll 1 5 Z\N N, z
i R | === |-=mm—-- | | | |
1 7.054 V¥ 0.1639 2791.10985 261.27496 50.4234
2 9.801 EE 0.2853 2744.23730 146.618lc 49,5766 Me
Totals 5535.34717 407.89308
(+1-)-20"

*** End of Report ++%

Instrument 1 5/L7/2017 2:25:38 PO O

Fage 1 of 1

Data File C:3CHEM32%1%DATAYNZHOU-17\TZN004251.D
Sauwple Name: GF-7-1T74

Acg. Operator Hal

Ao, Instrument @ Instrument 1

Injection Date 5/17/2017 10:41:23 P

Acg. Method C:WCHEM32Y INMETHOD SA\DEF LC.M
Last changed 5/L7/2017 10:15:35 PM by 0
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
5/417/2017 10:55:36 PN by O
(modified after loading)
0D-H, Hexane/i-Pr0OH = 70,30,

Analysis Method :
Last changed

Sample Infao

0.7 mL/min,

Location :

Wial 1

30 oC, 254 mm

WWOT Frelength=2 59 i (ZHOU- 17T ZN00 4251 07
Harm. 7]
400
300
©
=
=1
-
200
100 o
=
2
L
=
o
T T T T T
o z 4 ] g 10 |
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: 1.0000

Tse Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=Z254 nm

Peak RetTime Type Width Area Height Area
# Tminl win] wAl *5 [md1 1 %
el |-—==|--mm—- | | |
1 7.066 V¥ 0.1l665 2653.20679  243.27797 93,1680
2 9.880 BE 0.3015 194.52569 9.78568 6.58310
Totals 2847.736458 253.06386

(0]

Bz \NJJ\N .Bz

Me'

*** End of Report **%

Instrument 1 5/17/2017 10:56:21 PM O

S73

(+)-20'

Fage 1 of 1



Data File C:%CHEM32%14%DATANZHOU-174YZNO004249.D
Zawple Name: GF-7-1lA4(+-)

Acg. Operator
Log. Instrument @
Injection Date
4cg. Method

Last changed

Analysiz Method :
Last changed

Sample Info

0

Instrument 1

5/17/2017 5:34:41 MM
C:\CHEM3Z2\ I\METHODSA\DEF LC.M
5/L7/2017 5:26:26 PM by O
(modified after loading)
C:\CHEM3Z2\ I\METHODS\DEF LC.M
571742017 8:52:44 PM by O
(wodified after loading)
0D-H, Hexane/i-Pr0OH = 70,30, 0.7 nL/min,

Location :

Vial 1

30 of, 254 mm

WO A, Wavelen gih=254 nim (ZHOU-1 77 ZND0 4299 17
Harm,
300+
50
200 o
S
&
150 4 =
2
5
2z
1004
50
o
T T T T T T T T
0 b 4 ] g 10 1z 14 16 min|
Area Percent Report
Sorted By Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area O
#  Tminl fmin]l mdU  *s  [wdl ] 5 )J\
—mmm e [y P I [ I I Bz. N B2
1 11.988 VB 0.3199 3224.865985 154.99306 49,8002
2 14.268 EEB 0.4190 3249.69873 115.5807z 50,1918 o)
Totala : 6474,55859 274.57378 Me \
(+-)-2p’

*** End of Report ++%

Instrument 1 5/17/2017 §:55:19 FII O

Fage 1 of 1

Data File C:3CHEM32%1%DATAYZHOU-17\TZN004245.D

Sample Name: GF-7-11l4

Acg. Operator
Ao, Instrument @
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

Sample Infao

[t}

Instrument 1

5/L7/2017 5:06:08 P
C:WCHEM32Y INMETHOD SA\DEF LC.M
5/L7/2017 7:45:29 PM bv O
jmodified after loading)
C:WCHEM32Y INMETHOD S\DEF LC. M
5/417/2017 8:29:41 PM by O
(modified after loading)
0D-H, Hexane/i-Pr0OH = 70730, 0.7 nL/min,

Location : Vial 1

30 oC, 254 mm

WO A, TWavelengih=254 nm (ZHOU-1 7 ZND0 4245 17
Narm. ]
400
300 &
&
00
1001 o
=
~
L
o
T T T T T T T
o 4 ] g 10 12 14 16 min|
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z254 nm
Peak RetTime Type Width Area Height Area (@)
#  Tmind fwin] mdll  *s  [wdU ] % )J\
e Rl I I I I Bz -Bz
1 1l.8a5 wv 0.3321 5633.90039 255.29748 92,0322 N N
2 13.787 VB 0.6861 487.76224 10.09398 7.9678 o
Totals : 61z21.6B6263 260.39145 Me \ /
()>-2p’

*** End of Report **%

Instrument 1 5/17/2017 8:E9:54 PM O

S74

Fage 1 of 1



Data File C:%CHEM32%14%DATANZHOU-184YZNO009474.D
Zawple Name: GF-9-T74(+-)

Acg. Operator H
Log. Instrument @
Injection Date
4cg. Method

Last changed

Instrument 1 Location : -
772572018 7:47:05 P

C:\CHEM3Z2\ I\METHOD S\DEF_LC.M

772572018 7:27:15 MM

(modified after loading)

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

87172018 2:56:39 PN

(wodified after loading)

: AD-H, Hexane/iPrOH = 80s20, 0.7 mL/min, 30 oC, 254 nm

Analysiz Method :
Last changed

Sample Info

VIO A, Wavelen gih=254 nim (ZHOU- 197 ZN00G74 17
Harm. 7]
120 4
1004
&0 o =
5
E
*
&
&0 @
=
40
20
o
T T T T T
0 2.5 5 75 10 125 15 175
Area Percent Report
Sorted By Signal
Multiplier: : l.0000
Dilution: 1l.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl &, Wavelength=254 mm

o
Height Area JJ\

Peak RetTime Type Width Area
#  [minl [min] mall *s  [wdl ] % HN NH
e R |-=—=|--==-- | | | |
1 14.280 BB 0.2941 1275.25305 66.83763 49,9831 =
2 17.827 EE 0.3786 1277.11487 51.93041 50,0169
Totala : 2553.36792  118.76324 le) OEt
(+1)-4a

*** End of Report ++%

Instrument 1 §/1/2015 2:56:42 FM Fage 1 of 1

Data File C:YCHEM32%1%DATAYZHOU-18,TZN009475.D
Sample Name: GF-9-774

Acg. Operator
Ao, Instrument @
Injection Date
Acg. Method

Last changed

Instrument 1

7/25/2018 10:08:24 P
C:WCHEM32\ INMETHOD SA\DEF_LC.
7/25/2018 10:04:51 P
jmodified after loading)
C:WCHEM3ZY INMETHOD S\DEF_LC. M
84172018 2:57:47 PH
(modified after loading)

=

Analysis Method :
Last changed

Sample Infao

Location :

AD-H, Hexane/iPrOH = 80/20, 0.7 mL/min,

30 oC, 254 nm

WO A, TWavelengih=254 im (ZHOU- 197 ZND0 675 17
Harm,
250
200
~
=
150 o T
100 o
50 -
=
=
0 _/\
T T T T T T T
o 25 5 75 10 125 15 175 in|
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: 1.0000

Tse Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=Z254 nm

Peak RetTime Type Width Area Height Area
# Tminl win] wAl *5 [md1 1 %
el l-—==|--m=—- | | |
1 14.357 BB 0.2940 2619.87500 137.25410 94.2062
2 17.719 EBE 0.3776 491.38809 20.05382 15,7938

Totals : 3111.26309 157.30793

*** End of Report **%

Instrument 1 §/1/2018 2:57:50 PM

S75

HN NH
=
O~ OEt
(+)-4a

Fage 1 of 1



Data File C:%CHEM32%1%DATANZHOU-184YZNO009475.D
Zawple Name: GF-9-77B(+-)

Acg. Operator

Log. Instrument @

Injection Date
4cg. Method
Last changed

Analysiz Method :

Last changed

Sample Info

Instrument 1 Location : -
772572018 5:17:33 MM

C:\CHEM3Z2\ I\METHOD S\DEF_LC.M

772572018 5:13:25 P

(modified after loading)

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

87172018 Z2:55:20 PN

(wodified after loading)

: AD-H, Hexane/iPrOH = 80s20, 0.7 mL/min, 30 oC, 254 nm

Data File C:3CHEM32%1%DATAYZHOU-18,TZN009479.D

Fsuwple Nawme: GF-9-77B

Acg. Operator
Ao, Instrument @
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

Sample Infao

Instrument 1

7/25/2018 10:28:33 P
C:WCHEM32Y INMETHOD SA\DEF_LC. M
7/25/2018 10:27:29 P
jmodified after loading)
C:WCHEM3ZY INMETHOD S\DEF_LC. M
84172018 2:54:14 PH
(modified after loading)

Location : -

AD-H, Hexane/iPr0OH = 80420, 0.7 mL/min, 30 oC, 254 nm

Instrument 1 &/L/2018 Z:55:23 PN

VWO rvelengi=254 i (ZHOU- 190 ZNO0 9475 O
Harm. 7]
160 +
1404
1204
100 &
=
&0 "
B
@
&0 o
40
20
o
T T T T T T T
0 4 ] g 10 1z 14 16 min|
Area Percent Report
Sorted By Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm @]
Peak RetTime Type Width Area Height Area
# Ininl fwinl waU  *s  [wdU 1 s HN™ 'NH
e R |-===|--m=-- | | | | _
1 12.105 BB 0.2512 137969250 64.68136 50.7915
2 15.235 BB 0.3263 1336.65434 63.34921 49,2085
Totals : 2716.38684 148.03057 o) OEt
(+-)-4b

*** End of Report ++%

Fage 1 of 1

WO A, TWavelengih=254 nm (ZHOU- 197 ZND0 G470 17
Harm. 7]
00
400
=
2
300 n
200 -
100 o
=
&
B
o
T T T T T T T
o 4 ] g 10 12 14 16 min|
Area Percent Report
Sorted Bv Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z254 nm 0
Peak RetTime Type Width Area Height Area
#  min] winl Al *s  [wdU ] % HN NH
el |-—==|--m=—- | | | |
1 12.1208 BB 0.2498 4925.64209 302.299393 591.4323 =
2 15.228 BB 0.3234 461.55756 22.00071 8.5677
Totals : 5387.19965  324.30064 o) OEt
(+)-4b

*** End of Report **%

Instrument 1 §/1/2018 2:54:19 FPM Fage 1 of 1

S76



Data File C:%CHEM32%1%DATANZHOU-184YZNO009476.1
Zawple Name: GF-9-T34(+-)

Acg. Operator H

Aog. Instrument @ Instrument 1

Injection Date : 7/25/2018 §:49:54 PN

Acg. Method ¢ C:\CHEM3Z2\1\METHODSA\DEF_LC.H

Last changed : 7/Z5/2018 5:48:24 MM
(modified after loading)

Analvsis Method : C:\CHEM32Y1\METHODS\DEF_LC.H

Last changed : 8/1/2018 2:52:41 PM
(wodified after loading)

Sample Info : AD-H, Hexane/iPrOH = 80720, 0.7 mL/min,
WO A, Wavelen gih=254 nim (ZHOU- 1977 ZND0 G5 17
Harm. 7
1004
&0
g
kLl
80 £ £
=
40 o
20 o
o
T T T T
0 25 5 7.5 10 175 ]
Area Percent Report
Sorted By H Hignal
Multiplier: : l.0000
Dilution: H 1l.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 mm (@]
Peak RetTime Type Width Area Height )I\
#  Iminl minl wdl  *s  [wkU 1 HN NH
e R |-=—=|--m=—-- | |
1 16.G642 BB 0.3621 1355.86792 57.88870 =
2 15.366 EEB 0.4074 1351.31018 51.11972
Totals : 2707.17810 109, 00842 07 “OEt
(+-)-4c

*** End of Report ++%

Instrument 1 &/L/2018 Z:52:43 PN

Fage 1 of 1

Data File C:3CHEM32%1%DATAYZHOU-18,TZN009480.D
Sauwple Name: GF-9-7854

Acg. Operator

Ao, Instrument @ Instrument 1 Location @ -
Injection Date : 7/25/2018 10:50:45 PI

Acg. Method ¢ CoWVCHEM3Z2WIZMETHODSAVDEF_LC.M

Last changed : T/EZ5/2018 10:4E8:46 PN

jmodified after loading)
Analysiz Method : C:WCHEM32YLA\METHODS\DEF_LC.M

Last changed : B/LF2018 2:51:36 PM
(modified after loading)
Sample Infao : AD-H, Hexane/iPr0OH = 80/20, 0.7 mL/min, 30 oC, 254 nm
WO A, TWavelengih=254 nm (ZHOU- 19 ZND0 G50 17
Harm,
500 -
400 -
o
B
300 a2
200
100+
w
2
=
o
T T T T T T T
o 25 ] 75 10 125 15 175 0 |
Area Percent Report
Sorted Bv H Hiognal
Multiplier: H l.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z254 nm o
Peak RetTime Type Width Area Height Area HN NH
# [min] win] wAl *5 [md1T 1 %
el |-—==|--m=—- | | | | %
1 1l6.882 BB 0.3630 £386.17868  271.74756 590.4997
2 18.385 BB 0.4124 670.398399 25.07199 9.5003
Totals : 705657867 296.81958 O~ "OEt
(+)-4c
*** End of Report **%
Instrument 1 §/1/2018 2:51:39 PM Fage 1 of 1

S77



Instrument 1 §/1/2018 Z:47:57 PH

Data File C:\CHEM32)1\DATAYZHOU-18%YZN005477.D
Hawple Nawme: GF-9-78E(+-)

Acg. Operator
Acg., Instrument @
Injection Date
Acg., Method

Last changed

Instrument 1 Location : -
T/25/2Z018 9:286:48 PM

C:%CHEM32% 1\METHOD S\DEF_LC.1

T/25/2Z018 9:27:27 PM

(modified after loadindg)

C:%CHEM32% 1\METHOD 5\DEF_LC.1

8/1/2018 2:47:49 PM

(modified after loading)

: AD-H, HexanesiPrOH = 80/20, 0.7 mLsmin, 30 aoC, 254 nm

Analysis Method :
Last changed

Sample Infao

IV A, iavelen gih=25% im (ZH O0-T S 200947 07
Harm. 7]
50
40
T
30 b
= -
5 &
2
20
10
o
T T T T T T
o 5 10 15 0 5 30 |
Area Percent Report
Sorted Bv Jigmal
Maltiplier: H 1.0000
Dilution: H L1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A&, Wavelength=254 nm j\
Peak RetTime Type Width Area Height Area HN NH
# [minl ninl wdU *5 [mdlT 1 &
] |---=]-=m—- | | | I MeO P OMe
1l 26.834 BB 0.5917 1009.53593 26.40708 49,1765
Z 30.201 EB 0.6908 1043,45173 23.06831 50.8235
Totals 2083.08777  49.47539 O~ "OEt
(+-)-4d

*** End of Report *++

Fage 1 of L

S78

Data File C:%CHEM32Y1%DATAYNZHOU-184YZNO09451.1
Zawple Name: GF-9-73B

Acg. Operator
Log. Instrument @
Injection Date
Acg. Method

Last changed

Instrument 1

772572018 11:17:08 PH
C:\CHEM32\ INMETHOD S\DEF_LC.M
772572018 11:15:33 PH
(modified after loading)
C:\CHEM3Z2\ LN\METHOD S\DEF_LC.M
87172018 Z2:49:51 PN
(wodified after loading)

Analysiz Method :
Last changed

Sample Info

Location :

: AD-H, Hexane/iPrOH = 80/20, 0.7 nL/min,

30 oC, 254 nm

WO A, Wavelen gih=254 nim (ZHOU-1 577 ZH00 99T 07
Harm. ]
200 o
150 4 2}
5
=
ksl
1004
504
=}
=
o
1
o
T T T T T T
0 5 10 15 20 5 30 rin|
Area Percent Report
Sorted By Hignal
Multiplier: : 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
. o
Signal 1: VWDl &, Wawvelength=254 nm JJ\
Peak RetTime Type Width Area Height Ares HN NH
# Tminl [min wAIT *s5 [ a1T 1 5
e B | mmmfmmmmme I [ | MeO =
1 26.8926 BB 0.5987 4994.88574 129.45207 87.2827
2 30.:2l6 EE 0.6834 727.76941 16.64476  12.7173
Totala : 5722.65515 146.09683 o OEt
(+)-4d

***% End of Report +%%

Instrument 1 §/L/2018 Z:4%:58 PN

Fage 1 of 1

OMe



Data File C:\CHEM321\DATAYZHOU-18\¥ZNO07217.D
Hawple Nawme: GF-7-36E-33(+-)

Acg. Operator

Acg., Instrument @

Injection Date
Acg., Method
Last changed

Analysis Method :

Last changed

Sample Infao

Instrument 1

1/13/2018 5:40:32 AM
C:4CHEM32Y 1\METHOD S\DEF_LC.H
1/13/2018 5:45:41 AM
(modified after loading)
C:4CHEM32% 1\METHOD 5\DEF_LCLL. M
8/8/2018 2:56:12 PM

(modified after loading)

Location : ¥ial 1

0D-H, Hexane/i-PrOH = 85/15 (0.05% Et3N), 0.6 ul/min, 3

0 oC, 254 nm

DT A, Wizvelen gth=2 54 nm (ZHOU-1802ZN007217 .00
HNarm.
500+
400 o
3004 g
=
-
e
=4
o
2004
100
[
T T T T T
2 4 L] 8 10 rmin|
drea Percent Report
sorted By Signal
Multiplier: H 1.o000
Dilution: H 1.o0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [win] ndT 2 [malT 1 % Bn.< -Bn
el et |=--=|-mm- | | | NH HN
1 7.203 VW 0.1700 3051.068592 Z263.53506 50.3189
z 8.187 V¥V 0.202ZZ 3012.39544 Z17.75444 49.6811 Me'
Totals 6063.46436 481.28951
(+1-)-12

#*#% End of Report *+%

Instrument 1 §/8/2018 Z:58:19 PIH

Page 1 of 1

S79

Data File C:\CHEM32%13DATANZHOU-184YZN007220.0
Hanple Name: GF-7-36B-33

Acg. Operator

Ao, Instrument :

Injection Date
Aog, Method
Last changed

Analysiz Method :

Last changed

Jample Infa

Instrument 1 Location : Vial 1
1/15/2018 10:00:47 AM

C:CHEM32Y 1ZMETHOD S\DEF_LC.H

1/13/2018 10:06:01 AM

(modified after loading)

C:4CHEM32Y 1ZMETHOD 5\DEF_LCL1L. M

8/8/2018 2:54:03 PM

(modified after loading)

0D-H, Hexane/i-PrOH = 85/15 (0.05% Et3N), 0.6 ul/min, 3
0 of, 254 nm

WD A, Miavelen gth=254 nm (ZH 0 U-18WZN00 7220 .07
Marm. 7]
700 H
600
500 ]
i
-
400 o
300
200
100
5
=
0 .
T T T T T
2 4 L] 8 (1] rmin|
Area Fercent Report
Sorted By Signal
Multiplier: : 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm
Feak RetTime Type Width Area Height Area
# [win] [win] nil 2 [wal 1 % Bn Bn
B [l Rt | | | | “NH HN™
1 7.292 W 0.1675 5020.94676 441,91807 95.38832
z §.511 VB 0.z314 56.70562 3.63624 1.1168
Me
Totals : 5077.65239  445.55530

(+)-12

Instrument 1 §/8/2018 Z:54:11 FI

#** End of Report %%

Page 1 of 1



