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1. General and Materials

General: All reactions were carried out under an atmosphere of nitrogen using the standard
Schlenk techniques, unless otherwise noted. 'H NMR and *C NMR spectra were recorded at
room temperature in CDCl;, CD;0D, DMSO-ds 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.

Materials: Commercially available reagents were used throughout without further purification.
The anhydrous solvents for asymmetric hydrogenation were also purchased without the further

purification.
2. Synthesis of Quinazolinone Derivatives

Quinazolinone derivatives 1 can be conveniently synthesized according to the known literature
procedure.1 Among them, the quinazolinones 1a,' 1d,’ lg,3 1i,* lj,5 1k,% 11,7 1m.* 1n’ and 10" are
the known compounds.
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General procedure: the Grignand reagent was prepared by reaction of magnesium (288 mg, 12
mmol) with the corresponding aryl bromide (15.6 mmol) in dry tetrahydrofuran under reflux. Then,
the 2-aminobenzonitrile (708 mg, 6.0 mmol) in dry tetrahydrofuran (8 mL) was added dropwise
under reflux. After a refluxed period (2 h), the mixture was cooled to 0 °C, methyl chloroformate
(977 mg, 9.0 mmol) was added dropwise, and the solution was refluxed for 14 h. The mixture was
cooled to room temperature and poured into the hydrochloric acid solution (2 M), then neutralized
with 10% sodium bicarbonate solution and extracted with dichloromethane. The combined organic
layer was dried over anhydrous sodium sulfate, concentrated in vacuo. The residue was further
purified by flash column chromatography using dichloromethane/methanol as eluent to afford the
desired quinazolinones 1.

4-0-Tolylquinazolin-2(1H)-one (1b): 1.066 g, 75% yield, white solid, mp: 262-263 °C, new
compound, R; = 0.30 (dichloromethane/methanol = 15/1); 'H NMR (400 MHz, CDCl3) & 13.05 (s,
0 1H), 7.73-7.68 (m, 1H), 7.59 (d, J = 8.2 Hz, 1H), 7.45-7.41 (m, 2H), 7.36-7.33

HNON (m, 3H), 7.20-7.16 (m, 1H), 2.26 (s, 3H); °C NMR (100 MHz, CDCl;) & 179.4,
159.3, 143.6, 137.0, 136.5, 136.4, 131.4, 130.4, 129.5, 129.4, 126.4, 124.1, 117.5,
117.2, 20.6; HRMS (ESI) m/z Calculated for C;sH;3N,O [M+H]™ 237.1022,

found 237.1027.
4-m-Tolylquinazolin-2(1H)-one (1c): 1.134 g, 80% yield, white solid, mp: 232-233 °C, new
compound, R¢ = 0.30 (dichloromethane/methanol = 15/1); '"H NMR (400 MHz, CDCl3) & 7.90 (d,
0 J = 8.2 Hz, 1H), 7.73-7.58 (m, 4H), 7.45-7.39 (m, 2H), 7.30-7.16 (m, 1H),,
HNJLlN 2.47 (s, 3H); >C NMR (100 MHz, CDCl5) & 176.6, 158.2, 143.2, 138.2, 136.3,
135.1, 131.4, 130.3, 128.7, 128.0, 126.8, 122.9, 116.6, 115.3, 21.3; HRMS
‘ O (ESI) m/z Calculated for C;sH;3N,0 [M+H]" 237.1022, found 237.1024.
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4-(3,5-Dimethylphenyl)quinazolin-2(1H)-one (1e): 0.945 g (4.0 mmol scale), 95% yield,
white solid, mp: 290-291 °C, new compound, R; = 0.30 (dichloromethane/methanol = 15/1); 'H
o NMR (400 MHz, CDCls) 6 7.91 (d, J = 8.2 Hz, 1H), 7.73-7.62 (m, 2H), 7.43
HN™ N (s, 2H), 7.27-7.21 (m, 2H), 2.43 (s, 6H); °C NMR (100 MHz, CDCl;) § 177.8,
O O 159.2, 144.2, 138.9, 137.3, 136.0, 133.3, 129.8, 128.5, 123.8, 117.6, 116.3,
22.1; HRMS (ESI) m/z Calculated for C;sH;sN,O [M+H]+ 251.1179, found

251.1181.

4-(3-Methoxyphenyl)quinazolin-2(1H)-one (1f): 0.920 g (4.0 mmol scale), 92% yield, white

solid, mp: 254-255 °C, new compound, Rs = 0.32 (dichloromethane/methanol = 15/1); "H NMR

O (400 MHz, DMSO-d¢) 6 7.73 (t, J = 7.8 Hz, 1H), 7.65 (d, J = 8.2 Hz, 1H),

HNJLlN 748 (t,J = 7.8 Hz, 1H), 7.37 (d, J = 8.4 Hz, 1H), 7.22-7.15 (m, 4H), 3.82

OMe (5. 3H); *C NMR (100 MHz, DMSO-dg) & 176.1, 160.4, 144.7, 139.1,

O O 136.4, 130.9, 129.6, 123.6, 122.6, 117.4, 116.8, 115.5, 115.5, 110.8, 56.6;
HRMS (ESI) m/z Calculated for C;sH3N,0, [M+H]" 253.0972, found 253.0974.

4-(3,5-Dimethoxyphenyl)quinazolin-2(1H)-one (1h): 0.857 g (4.0 mmol scale), 76% yield,
white solid, mp: 255-256 °C, new compound, R; = 0.30 (dichloromethane/methanol = 15/1); 'H
o NMR (400 MHz, CDCl;) 6 7.94 (d, J = 8.2 Hz, 1H), 7.72 (t, J = 7.6 Hz,
HN™ °N 1H), 7.61 (d, J = 8.2 Hz, 1H), 7.26 (d, J = 6.3 Hz, 2H), 6.92 (d, J= 1.4 Hz,
OMe  2H), 6.67 (s, 1H), 3.87 (s, 6H); >*C NMR (100 MHz, CDCl;) & 177.4,
O O 161.5, 159.0, 144.1, 139.1, 136.2, 129.7, 123.9, 117.5, 116.2, 108.6, 103.9,
OMe 56.5; HRMS (ESI) m/z Calculated for C;sH;sN,O; [M+H]+ 283.1077,

found 283.1079.

3. General Procedure for Asymmetric Hydrogenation of Quinazolinones

X i
HN™ N H [Ir(cod)CI]/(R)-SegPhos HNJ\ NH
+ 2
©/kR (600 psi)  BCDMH, THF, 25°C, 24 h @/kR
! (Sr2

A mixture of [Ir(cod)Cl]; (1.3 mg, 0.002 mmol) and (R)-SegPhos (2.8 mg, 0.0044 mmol) in
tetrahydrofuran (1.0 mL) was stirred at room temperature for 10 min in a glovebox, then BCDMH
(4.8 mg, 0.02 mmol) and substrates 1 (0.2 mmol) together with tetrahydrofuran (2.0 mL) were
added and the mixture was stirred for a further 10 min. The hydrogenation was performed at 25 °C
under hydrogen gas (600 psi) in a stainless steel autoclave for 24 h. After carefully releasing the
hydrogen gas, saturated aqueous sodium bicarbonate (3.0 mL) was added into the mixture and
stirred for 10-15 min. The mixture was extracted with dichloromethane three times and the
combined organic extract was dried over anhydrous sodium sulfate. After filtration, the filtrate was
concentrated in vacuo and further purification was performed by a silica gel column eluted with

hexanes/ethyl acetate (or dichloromethane/methanol) to give the desired products 2.

(S)-(-)-4-Phenyl-3,4-dihydroquinazolin-2(1H)-one (2a): 41 mg, 91% yield, white solid, the
known compound,'® 98% ee, [a]*’p = -110.4 (¢ 0.92, MeOH), R; = 0.31 (dichloromethane/
JOL methanol = 15/1); 'H NMR (400 MHz, CDCl3) 6 7.35-7.28 (m, 5SH), 7.14-7.10
HN™ “NH (m, 1H), 6.88-6.79 (m, 3H), 5.64 (s, 1H); *C NMR (100 MHz, CD;0D) & 155.4,
O O 144.2, 136.0, 1284, 127.9, 127.5, 126.7, 126.5, 122.0, 121.5, 114.0, 57.8;

Enantiomeric excess was determined by HPLC (OD-H column, n-Hexane/
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i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 30 °C), t; = 16.9 min (major), t, = 20.7

min.

(-)-4-0-Tolyl-3,4-dihydroquinazolin-2(1H)-one (2b): 46 mg, 97% yield, white solid, mp:

117-118 °C, new compound, 92% ee, [a]zOD =-74.2 (c 0.26, MeOH), R; = 0.35 (dichloromethane

o] /methanol = 15/1); "H NMR (400 MHz, DMSO-d)  9.24 (s, 1H), 7.21-7.09 (m,

HN” NH 6H), 6.85-6.82 (m, 1H), 6.79-6.75 (m, 1H), 6.70 (d, J=7.2 Hz, 1H), 5.81 (d, =

1.8 Hz, 1H), 2.39 (s, 3H); °C NMR (100 MHz, DMSO-d¢) 5 153.7, 143.0, 137.8,

O 135.5, 131.2, 128.6, 128.3, 127.9, 126.9, 126.8, 121.7, 121.6, 114.3, 54.7, 19.5;

Enantiomeric excess was determined by HPLC (OD-H column, n-Hexane/i-PrOH = 90/10,

detector: 254 nm, flow rate: 1.0 mL/min, 30 °C), t; = 12.6 min (major), t, = 14.7 min; HRMS (ESI)
m/z Calculated for C;sH,sN,O [M+H]" 239.1179, found 239.1177.

3

(-)-4-m-Tolyl-3,4-dihydroquinazolin-2(1H)-one (2c): 42 mg, 90% yield, white solid, mp:

210-211 °C, new compound, 96% ee, [a]*’p = -78.3 (¢ 0.66, MeOH), R; = 0.35 (dichloromethane

o) /methanol = 15/1); '"H NMR (400 MHz, DMSO-dg) 8 9.21 (s, 1H), 7.38 (s, 1H),

HN™ “NH 7.20 (t, J = 7.5 Hz, 1H), 7.10-7.00 (m, 5H), 6.80 (t, J = 6.8 Hz, 2H), 5.47 (s,

1H), 2.26 (s, 3H); >C NMR (100 MHz, DMSO-dq) & 154.2, 145.5, 138.1,

O 137.4, 128.9, 128.4, 128.3, 127.2, 123.9, 122.1, 121.5, 114.3, 57.2, 21.6;

Enantiomeric excess was determined by HPLC (OD-H column, n-Hexane/i-PrOH = 90/10,

detector: 254 nm, flow rate: 1.0 mL/min, 30 °C), t; = 16.5 min (major), t, = 19.7 min; HRMS (ESI)
m/z Calculated for C;5H;5sN,O [M+H]+ 239.1179, found 239.1177.

%%

(-)-4-p-Tolyl-3,4-dihydroquinazolin-2(1H)-one (2d): 45 mg, 97% yield, white solid, known

compound,? 95% ee, [0]*’p = -135.8 (¢ 0.33, MeOH), R; = 0.30 (dichloromethane/ methanol =

0 15/1); '"H NMR (400 MHz, CDCl3) & 8.96 (s, 1H), 7.26-7.22 (m, 2H), 7.15—

HN” ~NH 7.07 (m, 3H), 6.86-6.78 (m, 3H), 5.93 (s, 1H), 5.60 (s, 1H), 2.31 (s, 3H); °C

NMR (100 MHz, CDCl;) & 155.2, 140.1, 138.0, 136.0, 129.6, 128.3, 127.1,

O 126.9, 122.3, 121.5, 114.6, 58.3, 21.1; Enantiomeric excess was determined by

chiral HPLC (OD-H column, n-Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min,
30 °C), t; = 18.5 min (major), t, = 22.6 min.

§>=

(-)-4-(3,5-Dimethylphenyl)-3,4-dihydroquinazolin-2(1H)-one (2e): 46 mg, 91% yield, white
solid, mp: 200-201 °C, new compound, 96% ee, [a]ZOD = -140.8 (c 0.24, MeOH), Rs = 0.35
0 (dichloromethane/methanol = 15:1); 'H NMR (400 MHz, CDCl;) ¢ 7.81 (s,
HN™ >NH 1H), 7.17-7.13 (m, 1H), 6.96 (s, 3H), 6.89-6.82 (m, 2H), 6.76 (d, J = 7.8 Hz,
1H), 5.58 (s, 1H), 5.27 (s, 1H), 2.30 (s, 6H); °C NMR (100 MHz, CDCl3) &
154.3, 142.7, 138.7, 135.7, 130.0, 128.4, 127.1, 125.0, 122.4, 121.4, 114.3,
58.8, 21.3; Enantiomeric excess was determined by HPLC (OD-H column,
n-Hexane /i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 30 °C), t; = 13.1 min (major),
t, = 16.8 min; HRMS (ESI) m/z Calculated for C;¢H;,N,O [M+H]" 253.1335, found 253.1337.

(-)-4-(3-Methoxyphenyl)-3,4-dihydroquinazolin-2(1H)-one (2f): 45 mg, 88% yield, white
solid, mp: 175-176 °C, new compound, 95% ee, [a]zOD =-70.4 (c 0.82, MeOH), R; = 0.40 (neat
o ethyl acetate); '"H NMR (400 MHz, DMSO-dq) & 9.26 (s, 1H), 7.44 (s, 1H),
HNJ\NH 7.24 (t, J = 7.8 Hz, 1H), 7.13-7.07 (m, 2H), 6.88-6.81 (m, 5H), 5.50 (s,
OMe 1H), 3.72 (s, 3H); >C NMR (100 MHz, DMSO-de) & 159.8, 154.2, 147.0,

137.4, 130.2, 128.3, 127.2, 122.0, 121.6, 118.8, 114.4, 112.8, 112.7, 57.0,

55.5; Enantiomeric excess was determined by HPLC (IC column, n-Hexane/i-PrOH = 80/20,

:%
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detector: 254 nm, flow rate: 0.80 mL/min, 30 °C), t; = 15.7 min, t, = 25.8 min (major); HRMS
(ESI) m/z Calculated for C;sH;sN,O, [M+H]" 255.1128, found 255.1126.

(-)-4-(4-Methoxyphenyl)-3,4-dihydroquinazolin-2(1H)-one (2g): 50 mg, 98% yield, white
solid, mp: 236-237 °C, new compound, 91% ee, [a]ZOD = -85.6 (c 0.55, MeOH), R; = 0.40
JOL (dichloromethane/methanol = 15/1); '"H NMR (400 MHz, DMSO-d¢) § 9.24

HN” “NH (s, 1H), 7.38 (s, 1H), 7.21 (d, J = 8.6 Hz, 2H), 7.11 (t, J = 7.6 Hz, 1H), 7.00

O O (d, J=17.6 Hz, 1H), 6.89 (d, J = 8.6 Hz, 2H), 6.82 (t, J = 7.4 Hz, 2H), 5.48

ome (d,J=1.8Hz, 1H), 3.72 (s, 3H); *C NMR (100 MHz, DMSO-dg) & 159.0,

154.2,137.6, 137.4, 128.2, 128.0, 127.2, 122.5, 121.5, 114.3, 56.6, 55.6; Enantiomeric excess was

determined by HPLC (OD-3 column, n-Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0

mL/min, 30 °C), t; = 24.0 min, t, = 25.7 min (major); HRMS (ESI) m/z Calculated for C;5H;5N,O,
[M+H]" 255.1128, found 255.1133.

(-)-4-(3,5-Dimethoxyphenyl)-3,4-dihydroquinazolin-2(1H)-one (2h): 52 mg, 91% yield,
white solid, mp: 115-116 °C, new compound, 95% ee, [a]zoD = -85.5 (¢ 0.60, MeOH), R¢ = 0.30
o) (dichloromethane/methanol = 15/1); 'H NMR (400 MHz, DMSO-ds) &
HNJ\NH 9.19 (s, 1H), 7.36 (s, 1H), 7.10-7.05 (m, 2H), 6.82-6.76 (m, 2H), 6.42 (d, J
OMe - 1.8 Hz, 2H), 6.36 (s, 1H), 5.40 (d, J = 1.8 Hz, 1H), 3.67 (s, 6H); "°C
‘ O NMR (100 MHz, DMSO-dg) 6 160.5, 153.7, 147.2, 136.9, 127.8, 126.7,
OMe 121.3, 121.0, 113.8, 104.5, 98.4, 56.6, 55.1; Enantiomeric excess was
determined by HPLC (IA column, n-Hexane/i-PrOH = 75/25, detector: 254 nm, flow rate: 0.90
mL/min, 30 °C), t; = 12.0 min (major), t, = 21.0 min; HRMS (ESI) m/z Calculated for C;sH;7N,0;
[M+H]" 285.1234, found 285.1236.

(-)-4-(4-Chlorophenyl)-3,4-dihydroquinazolin-2(1H)-one (2i): 50 mg, 97% yield, white solid,
the known compound,'’ 98% ee, [a]*’p = -168.9 (¢ 0.54, MeOH), R; = 0.42 (dichloromethane/
0 methanol = 15/1); 'H NMR (400 MHz, DMSO-dg) 6 9.27 (s, 1H), 7.47 (s, 1H),

PR

HN” “NH 7.40 (d, J = 8.6 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H), 7.12 (t, J = 7.6 Hz, 1H),
7.05 (d, J = 7.4 Hz, 1H), 6.83 (t, J = 7.6 Hz, 2H), 5.56 (s, 1H); *C NMR (100

ci MHz, DMSO-dg) o 154.1, 144.4, 137.4, 132.4, 129.0, 128.6, 128.5, 127.2,
121.7, 121.6, 114.5, 56.4; Enantiomeric excess was determined by HPLC (OD-3 column,

n-Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 0.90 mL/min, 30 °C), t; = 19.3 min, t, =
20.1 min (major).

(-)-4-(4-Fluorophenyl)-3,4-dihydroquinazolin-2(1H)-one (2j): 46 mg, 95% yield, white solid,
the known compound [CAS: 1781596-98-2], 97% ee, [a]ZOD = -88.3 (c 0.30, MeOH), Rs = 0.38
o (dichloromethane/methanol = 15/1); 'H NMR (400 MHz, DMSO-dg) & 9.32 (s,
HN™ “NH 1H), 7.50 (s, 1H), 7.36-7.32 (m, 2H), 7.19-7.10 (m, 3H), 7.04 (d, J = 7.2 Hz,
O O 1H), 6.86-6.82 (m, 2H), 5.58 (d, J = 2.4 Hz, 1H); >C NMR (100 MHz,
g DMSO-dg) 6 161.9 (d, J =243.2 Hz), 154.2, 141.7, 141.6, 137.4, 128.8 (d, J =
8.3 Hz), 128.4, 127.2, 121.9, 121.7, 115.7 (d, J = 21.4 Hz), 114.5, 56.4; "’F NMR (376 MHz,
DMSO-dg) 6 -115.36; Enantiomeric excess was determined by HPLC (OD-3 column, n-Hexane
/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 30 °C), t; = 15.4 min, t, = 16.6 min
(major).
(-)-6-Methyl-4-phenyl-3,4-dihydroquinazolin-2(1H)-one (2k): 45 mg, 95% yield, white solid,
the known compound,12 97% ee, [a]zOD = -31.1 (c 0.46, MeOH), R; = 0.25 (dichloromethane/
methanol = 30/1); "H NMR (400 MHz, DMSO-dg) & 9.18 (s, 1H), 7.39-7.22 (m, 6H), 6.92 (d, J =

S4



j)\ 8.0 Hz, 1H), 6.85 (s, 1H), 6.73 (d, J = 8.0 Hz, 1H), 5.47 (s, 1H), 2.14 (s, 3H);
HIN® ~NH BC NMR (100 MHz, DMSO-d¢) & 154.3, 145.6, 135.0, 130.3, 129.0, 128.8,
‘ O 127.8, 127.5, 126.7, 121.9, 114.3, 57.3, 20.8; Enantiomeric excess was deter-
mined by HPLC (OD-H column, n-Hexane/i-PrOH = 95/05, detector: 254 nm,

flow rate: 0.70 mL/ min, 30 °C), t; = 44.7 min (major), t, = 51.8 min.
(-)-6-Chloro-4-phenyl-3,4-dihydroquinazolin-2(1H)-one (21): 50 mg, 97% yield, white solid,
the known compound,10 96% ee, [a]zOD = -12.2 (¢ 0.49, MeOH), R; = 0.23 (dichloromethane/
0 methanol = 25/1); '"H NMR (400 MHz, DMSO-dg) & 9.40 (s, 1H), 7.54 (s, 1H),
HNJ\NH 7.37-7.25 (m, 5H), 7.18-7.04 (m, 2H), 6.83 (d, J = 8.4 Hz, 1H), 5.55(d, J=2.4
Hz, 1H); *C NMR (100 MHz, DMSO-de) & 153.9, 145.0, 136.5, 129.2, 128.2,
O O 128.0, 126.8, 126.6, 125.0, 124.1, 116.0, 56.6; Enantiomeric excess was deter-
cl mined by HPLC (OD-H column, n-Hexane/i-PrOH = 90/10, detector: 254 nm,

flow rate: 0.70 mL/min, 30 °C), t; = 21.4 min (major), t, = 23.9 min.

(-)-6,7-Dimethoxy-4-phenyl-3,4-dihydroquinazolin-2(1H)-one (2m): 48 mg, 85% yield,
white solid, mp: 110- 111 °C, new compound, 93% ee, [a]zoD =-53.5 (c 0.54, MeOH), R; = 0.35
0 (dichloromethane/methanol = 25/1); '"H NMR (400 MHz, DMSO-dq) & 8.97

HNJ\NH (s, 1H), 7.34-7.28 (m, 5H), 7.25-7.21 (m, 1H), 6.69 (s, 1H), 6.48 (s, 1H),

‘ O 5.42 (d, J = 2.6 Hz, 1H), 3.68 (d, J = 4.0 Hz, 3H), 3.60 (s, 3H); *C NMR

MeO (100 MHz, DMSO-d¢) & 154.2, 149.2, 145.7, 143.9, 131.2, 129.0, 127.6,

OMe 126.6, 113.0, 111.6, 99.3, 57.0, 56.6, 55.9; Enantiomeric excess was deter-

mined by HPLC (IC column, n-Hexane/i-PrOH = 72/28, detector: 254 nm, flow rate: 0.80 mL/min,

30 °C), t; = 15.7 min (major), t, = 17.2 min; HRMS (ESI) m/z Calculated for C;gH;sN,O3 [M+H]+
285.1234, found 285.1235.

(+)-4-Cyclohexyl-3,4-dihydroquinazolin-2(1H)-one (2n): 42 mg, 91% yield, white solid, mp:

130- 131 °C, new compound, 96% ee, [a]zOD =+14.3 (¢ 0.40, MeOH), R; = 0.33 (dichloromethane

o /methanol = 15/1); '"H NMR (400 MHz, DMSO-de) & 8.97 (s, 1H), 7.12-7.08 (m,

HNJ\NH 1H), 7.03-6.95 (m, 2H), 6.87-6.83 (m, 1H), 6.77-6.75 (m, 1H), 4.10 (t, J = 3.8

Hz, 1H), 1.66 (t, J = 9.0 Hz, 2H), 1.61-1.48 (m, 3H), 1.44-1.36 (m, 1H),

1.19-0.90 (m, 5H); *C NMR (100 MHz, DMSO-dq) & 154.8, 138.6, 127.9, 127.2,

121.0, 120.8, 113.8, 58.6, 46.8, 28.6, 27.1, 26.4, 26.2, 26.1; Enantiomeric excess was determined

by HPLC (IC column, n-Hexane/i-PrOH = 92/08, detector: 254 nm, flow rate: 1.0 mL/min, 30 °C),

t, = 21.1 min (major), t, = 22.5 min; HRMS (ESI) m/z Calculated for C;H;oN,O [M+H]"
231.1492, found 231.1492.

(+)-4-1sopropyl-3,4-dihydroquinazolin-2(1H)-one (20): 35 mg, 92% yield, white solid, the

known compound,lo 86% ee, [a]ZOD = +20.2 (c 0.56, MeOH), R; = 0.40 (dichloromethane/

0 methanol = 15/1); '"H NMR (400 MHz, CDCl3) & 8.09 (s, 1H), 7.17-7.13 (m, 1H),

HNJJ\NH 7.03 (d, J=7.4 Hz, 1H), 6.95 (t, J= 7.4 Hz, 1H), 6.73 (d, J = 7.8 Hz, 1H), 5.61 (s,

1H), 4.36 (t, J = 3.4 Hz, 1H), 2.00-1.91 (m, 1H), 0.99 (d, J = 6.8 Hz, 3H), 0.87 (d,

J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl;) & 155.5, 136.7, 128.1, 126.6, 121.9,

120.3, 114.2, 60.0, 36.7, 18.5, 16.0; Enantiomeric excess was determined by HPLC (IC column,

n-Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 30 °C), t; = 13.2 min (major),
t, = 14.4 min.
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4. Asymmetric Hydrogenation at Gram Scale

O O
HNJJ\N [Ir(cod)Cl],/(R)-SegPhos HNJJ\NH
| Ho
* (600psi)  BCDMH, THF, 25°C
1a (S)-2a

A mixture of [Ir(cod)Cl], (15.1 mg, 0.0225 mmol) and (R)-SegPhos (30.2 mg, 0.0495 mmol) in
tetrahydrofuran (3.0 mL) was stirred at r.t. for 15 min in a glovebox, then BCDMH (108.7 mg,
0.45 mmol) and substrate 1a (1.000 g, 4.5 mmol) together with tetrahydrofuran (13 mL) were
added and the mixture was stirred for a further 10 min. The hydrogenation was performed at 25 °C
under hydrogen (600 psi) in a stainless steel autoclave for 36 h. After carefully releasing the
hydrogen, saturated aqueous sodium bicarbonate (10 mL) was added into the mixture and stirred
for 10-15 min. The mixture was extracted with dichloromethane three times and the combined
organic extract was dried over anhydrous sodium sulfate. After filtration, the filtrate was
concentrated in vacuo and further purification was performed by a silica gel column with dichloro-
methane/methanol as eluent to give the desired product (S)-2a 0.931 g in 92% yield and 97% ee.

5. Synthesis of Bioactive Moelucules

NS
s N
Jil eV
HN” NH P2Ss 1)P,Ss
2) CICH,COCH, O Me
(S)-2a >99% ee
(S)-3a (S)-3b
Eg5 Inhibitor (S)-SDZ 267-489

The above synthetic methodology has been used as key step for facile syntheses of bioactive
molecules. For example, (S)-2a could be converted into chiral thiourea (S)-3a with P,Ss in 67%
yield, which is the Eg5 inhibitor." (S)-SDZ 267-489 3b, a serum HDL cholesterol raising agent,'*
could be also synthesized in two steps from chiral (S)-2a.

O S

P2Ss

HN)k NH HN NH
p-Xylene, 140 °C

(S)-3a Eg5 Inhibitor
67% yield, >99% ee

(S)-2a >99% ee

The Synthesis of Eg5 Inhibitor: A mixture of (S)-2a (44.9 mg, 0.2 mmol, >99 ee) and P,Ss
(38.3 mg, 0.2 mmol) in p-xylene (3 mL) was heated at 140 °C for 11 h under a nitrogen
atmosphere. After being cooled to room temperature, the mixture was concentrated in vacuo and
further purification was performed by a silica gel column eluted with hexanes/ethyl acetate to give
the desired product (S)-3a.

(S)-4-Phenyl-3,4-dihydroquinazoline-2(1H)-thione (3a): 32 mg, 67% yield, white solid, the
known compound,'*'"* >99% ee, [a]*’p = -160.41 (¢ 0.24, MeOH), R; = 0.55 (hexanes/ethyl
acetate = 3/1); '"H NMR (400 MHz, CDCls) & 9.30 (s, 1H), 7.39-7.28 (m, 6H), 7.21-7.14 (m, 1H),
6.99-6.90 (m, 2H), 6.82 (d, ] = 7.6 Hz, 1H), 5.66 (s, 1H); *C NMR (100 MHz, CDCl;) & 174.6,
141.7, 133.5, 129.1, 128.8, 128.7, 127.5, 127.2, 124.3, 120.8, 114.4, 59.0; Enantiomeric excess
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was determined by HPLC (OD-H column, n-Hexane/i-PrOH = 80/20, detector: 254 nm, flow rate:
1.0 mL/min, 30 °C), t; = 7.5 min (major), t, = 9.6 min.

X
HN™ “NH
CICH,COCH,
i-PrOH, NaBr, 75 °C
(S)-3a, >99% ee (S)-3b (S)-SDZ 267-489

83% yield, 99% ee

The Synthesis of (S)-SDZ 267-489: A mixture of (S)-3a (48.1 mg, 0.20 mmol) and sodium
bromide (4.1 mg, 0.04 mmol) was suspended in i-propanol (3 mL) and heated to 75 °C under a
nitrogen atmosphere. To the rapidly stirred mixture was added chloroacetone (21 uL, 0.26 mmol)
and the reaction was stirred at 75 °C for 3 h. After being cooled to room temperature, the mixture
was concentrated in vacuo and further purification was performed by a silica gel column eluted
with hexanes/ethyl acetate to give the desired product 3b (S)-SDZ 267-489.

(S)-3-Methyl-5-phenyl-5H-thiazolo[2,3-b]quinazoline (3b): 46 mg, 83% yield, pale yellow
solid, the known compound,'* 99% ee, [a]*’p = -117.85 (c 0.70, MeOH), [lit."* [0]*p = -181.1 (¢
1.0, MeOH)], R; = 0.30 (hexanes/ethyl acetate = 1/1); "H NMR (400 MHz, CDCl3) § 7.30-7.21 (m,
5H), 7.16-7.09 (m, 1H), 7.08-7.03 (m, 1H), 7.00-6.95 (m, 1H), 6.92-6.85 (m, 1H), 6.18 (s, 1H),
5.69 (s, 1H), 1.93 (s, 3H); "*C NMR (100 MHz, CDCL3) & 163.5, 143.6, 141.0, 134.6, 129.3, 128.8,
128.3, 126.6, 125.2, 123.4, 123.2, 121.3, 96.9, 61.0, 14.3; Enantiomeric excess was determined by
HPLC (IC column, n-Hexane/i-PrOH = 80/20, detector: 254 nm, flow rate: 1.0 mL/min, 30 °C), t;

=19.1 min, t, = 20.5 min (major).

6. The Determination of Absolute Configuration

4-Phenyl-3,4-dihydroquinazolin-2(1H)-one (-)-2a was recrystallized in dichloromethane and
n-hexane, optically pure product (> 99% ee) could be obtained. Then, a crystal was grown from
dichloromethane and diethyl ether, which is suitable for X-ray diffraction analysis. The structure
in Figure S1 shows that the absolute configuration of (-)-2a is (4S). [CCDC 1480606] contains the
structure and supplementary crystallographic data. These data can be obtained free of charge from
the Cambridge Crystallographic Data Centre via www. ccdc.com.ac.uk/data_request/cif.

Figure S1. X-ray Crystallographic Analysis of (4S)-(-)-2a
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Data File C:\CHEM32)1\DATAYZHOU-16%GF-222224YZ009726.D

Hawple Name: GF-4-Z24E

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

Last changed

i

Instrument 1

1/17/2016 9:00:50 AM
C:\HPCHEMY 1N\METHOD S\DEF LC.H
1/17/2016 £:46:33 MM by j
(modified after loadindg)
Analysis Method :
Last changed 8/15/2018 B:57:38 FHM
(modified after loading)

Samnle Infao 0D-H, HexanesiPrOH =

C:4CHEM32Y 1\METHOD 53 DEF_LCL1. M

Location :

90410, 1.0 mL/min,

30 o,

Fial 1

254 nm

VT elen gth=2 54 im (ZHOU-TBG - S (]
Ham. ]
00
150 4 a
=
¥
100 | =
50
o
T T T T T T T T T
o 25 5 75 10 125 15 17.5 i 128 |
Area Percent Report
Sorted Bv Jignal
Maltiplier: H 1.0000
Dilution: L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A&, Wavelength=254 rm [e)
Peak RetTime Type Width Area Heicht Area /U\
# [min] [nin] iU 2 [mdlr 1 % HN NH
il et |---=]-mm- | | | |
1l 17.532 BB 0.5692 4794,04346 130,24326 50,5038
Z e0.644 BB 0.81584 4888.39795 8§5.63821 49.4952
Totals 9492.44141 Z215.83147
(+-)-2a

#*#% End of Report *+%

Instrument 1 5/15/2018 §:57:48 PN

Fage 1 of L

S54

Data File C:%CHEM32Y14DATAYEHOU-16YG6F-22222,FZN000674.D

Hanple Name:

GF-4-49E

Acg. Operator

Ao, Instrument @

Injection Date
Ao, Method
Last changed

Analysiz Method :

Last changed

Sample Infa

Instrument 1

3/20/2016 10:35:00 AM

C:\CHEM32Y 1NMETHOD §

“DEF_LC.H

3/E0/2016 10:12:51 AM

(modified after loa

C:\CHEM3ZY 1N\METHODSDEF_LC11. M

8/4/2018 2:26:00 PM
(modified after loa
0D-H, H/i-PrOH =

ding)

ding)

Location :

90410, 1.0 mL/min, 30 oC,

Tial 1

254 nm

DT welen gih=254 im (ZHOU- 65 - TZROD0GTF 03
Narm,
250
200
=
pal
&
150 =
100 o
50
=
-
2
0
T T T T T T T T T
] 25 5 75 10 125 15 175 20 225 min|
Area Percent Report
Jorted Bv Higmal
Multiplier: : 1.0000
Dilution: H 1.0000
Use Maltiplier & Dilution Factor with ISTDs
3ignal 1: VD1 &, Wawelength=254 nm o)
Peak RetTime Type Width Area Height Area )L
# Tminl minl Al *s5 [T 1 % HN NH
el e | —===]m=m=--- | | | |
1 16.872 VB 0.5676 5212.28223 141.17508 98,7596
2 20.7lZ EE 0.65885 65. 46461 1.21299 1.z2404
Totala 5277.74683  142.38807
(-)-2a

*** End of

Instrument 1 §/4/2018 Z:26:06 FIU

Report **%

Page 1 of 1




Data File C:3CHEM32%1%DATANZHOU-16%GF-222224Y2010027.0
Sauwple Name: GF-4-44i4-

Acg. Operator

Ao, Instrument @

Injection Date
Acg. Method
Last changed

Analysis Method :

Last changed

Sample Infao

i
Instrument 1 Location : Vial 1
3/13/2016 £:41:15 AM

C:\HPCHEM' INMETHOD S\DEF LC.H

3/13/2016 £:08:33 AM by j

imodified after loading)
C:\CHEM32Y IN\METHOD S\DEF_LC1l. M

8/4/2018 1:36:54 PM

(modified after loading)

0D-H, H/i-Pr0OH = 20410, 1.0 mL/min, 30 oC, 254 nm

WOT relength=2 54 nm (ZHOU-TB1 - T TO0ZT 0
Harm,
200
150
=
2
=
100 o g
=
50
o
T T T T T T T
o z 4 ] g 10 12 14 18 min]
Area Percent Report
Sorted Bv Hignal
Multiplier: H 1.0000
Dilution: L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
O
Signal 1: VWD1 A, Wavelength=254 rm )L
Peak RetTime Type Width Area Height Area HN NH
#  [win) [win] wkU *s [malr ] %
e R l--== |- | | | |
1 12.828 BV 0.4345 3381.49731 117.59226 49,9698
Z 14.645 VEA 0.6183 3385.55105 §2.04718 5S0.0302
Totals 8767.07837 199.63944 (+/-)-2b

Instrument 1 §/4/2018 1:37:04 FM

*#%% End of Report ¥%%

Fage 1 of L

Data File C:%CHEM32Y14%DATAYEHOU-16%GF-222224FEZ010048.1

Zapple Name: GF-4-444

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

Last changed

Analysiz Method :
Last changed

Sample Info

i

Instrument 1

371572016 10:589:31 AM
C:\HPCHEM\ LN\METHOD S\DEF LC.M
3/15/2016 5:50:00 AM by 3
(modified after loading)

C:\CHEM3ZY L\METHOD SDEF_LC11. M

8/4/2018 1:51:29 PN
(wodified after loading)

Location : Vial 1

0D-H, Hfi-PrOH = 90410, 1.0 ml/min, 30 oC, 254 nm

O A, Wavelen gih=254 rm (ZHOU- 15 F- T2 TI04E0)
Harm. 7]
120 4
1004
&0 o =
2
=
&0
40
20
=
b3
o
T T T T T T T
0 z 4 ] ] 10 12 14 rin|
Area Percent Report
Sorted By Hignal
Multiplier: : 1.0000
Dilution: 1.0000
Sample Amount: H l.00000 [ngsfal] (hot used in cale.)
Use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VWD1 &, Wawelength=254 nm o)
Peak RetTime Type Width Area Height Ares J-k
# [min] [min] whT %= [ ity ] 13 HN NH
i R ===l | | |
1 1z.606 EE 0.4149 1842.30322 65.36278 96,0135
2 14.711 EE 0.4734 76.431939 Z.z26073 3.9865
Totals 1918.79521 70.82357
(-)-2b

Instrument 1 8/4/2018

S55

*#*% End of Report ##%%

1:51:36 M

Fage 1 of 1




Data File C:3\CHEM32%1%DATANZHOU-16%GF-222224Y2010019.0
Sauwple Name: GF-4-44B4-

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

Last changed

i

Instrument 1

3/13/2016 6:09:37 AM
C:\HPCHEM' INMETHOD S\DEF LC.H
3/13/2016 £:08:33 AM by j
imodified after loading)
C:\CHEM32Y IN\METHOD S\DEF_LC1l. M
8/4/2018 1:41:33 PM

(modified after loading)

Analysis Method :
Last changed

Sample Infao

Location :

Wial 1

0D-H, H/i-Pr0OH = 20410, 1.0 mL/min, 30 oC, 254 nm

WV A, Tavelengih=254 im (ZHO0-TE05 - TTO0TE
Harm. 7]
100 o
30
2
=
50 =
&
&
40 o =
20 o
o
T T T T T T T
o 25 5 7.5 10 125 15 175 20 |
Area Percent Report
Sorted Bv Hignal
Multiplier: H 1.0000
Dilution: L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=254 rm (o)
Peak RetTime Type Width Area Height )L
#  [win) [nin] wh7 #s [malr ] HN NH
-l l--== === | | | |
1 16.773 BB 0.5685 2113.485926 57.08342 50.8139
Z 19.3868 BB 0.7974 Z06Z.Z218:24 39.56349 49,3861
Totals 4175. 70850 96. 64690
(+-)-2¢

*#%% End of Report ¥%%

Instrument 1 §/4/2018 1:41:36 FM

Fage 1 of L

S56

Data File C:%CHEM32Y14%DATAYEHOU-16%GF-222224FEZ010023.1
Zawple Name: GF-4-44F

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

Last changed

1
Instrument 1 Location : Vial 1
31372016 7:ZE2:35 AN

C:\HPCHEM\ LN\METHOD S\DEF LC.M

3/13/2016 6:08:33 AM by 3

(modified after loading)
C:\CHEM32\ 1\METHOD 5%\DEF_LC11.M

8/4/2018 1:53:47 PN

(wodified after loading)

0D-H, Hfi-PrOH = 90410, 1.0 ml/min, 30 oC, 254 nm

Analysiz Method :
Last changed

Sample Info

O A, Wavelen gih=254 rm (ZHOU- 15 F- T2 TO0Z3 )
Harm,
600
500
400 =
@
=
300
200 o
1004
2
=
=
o
T T T T T T T T
0 25 5 75 10 125 15 175 30 min
Area Percent Report
Sorted By Hignal
Multiplier: : 1.0000
Dilution: 1.0000
Sample Amount: H l.00000 [ngsfal] (hot used in cale.)
Use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VWD1 &, Wawelength=254 nm fo)
Peak RetTime Type Width Area Height Ares ).k
#  [win] [win] wdU  *s  [WAU ] % HN NH
i Rt [t Rt | | | |
1 16.510 EE 0.5674 1.27497ed 336.40323 97.9058L
2 19.8685 EE 0.7383 Z7Z.41l663 5.33600 Zz.0819
Totals 1.3022zed 34L1.73923
(-)-2¢

*#*% End of Report ##%%

Instrument 1 §/4/2018 1:53:52 PN

Fage 1 of 1




Data File C:3CHEM32%1%DATANZHOU-16%GF-222224Y2010031.0 Data File C:\CHEM32)1\DATAYZHOU-16%GF-222224YZ010033.D

Fauwple Name: GF-4-44C4+- Hawple Name: GF-4-44C
Acg. Operator il Acg. Operator 1
Ao, Instrument @ Instrument 1 Location : Vial 1 Acg, Instrument @ Instrument 1 Location : ¥ial 1
Injection Date : 3/13/2016 1:03:03 PH Injection Date : 371372016 1:37:57 PH
Acg. Method + C:WVHPCHEHMS LVMETHODSWDEF LC.M Acg. HMethod + CiWHPCHEMY 1VMETHOD SVDEF LC.M
Last changed : 3/13/2016 1:00:26 PM by j Last changed : 3/13/2Z016 1:00:26 PM by j
imodified after loading) (modified after loadindg)
Analysiz Method : C:\CHEN3Z\1\METHOD3\DEF_LCL11.H Analvysis Method : C:%ZCHEM32)1WMETHOD 3%DEF_LCL1.N
Last changed : B/472018 1:45:12 PM Last changed : B/4/2018 1:48:34 PM
(wodified after loading) (modified afrer loading)
Sample Infao : 0D-H, H/i-Pr0OH = 20410, 1.0 mL/min, 30 oC, 254 nm Samnle Infao : 0D-H, H/i-Pr0OH = 30410, 1.0 mL/min, 30 aoC, 254 nm
WV A, Tavelengih=254 im (ZHO0-TE05 - TS T 0 IV A, Wavelen qih=25% im (2 O0- TG0 T TG0
Harm. 7] Harm. ]|
1200 o
400
100 o
a0 H 300 z
= =
50 =
e 200
&
40
100
20
=
@
&
o
o
0 0
T T T T T T T T T T
o 5 10 15 20 25 min] i} 5 10 15 20 5 min)
Area Percent Report Area Percent Report
Sorted By : Hignal SJorted By : Jignal
Multiplier: H 1.0000 Maltiplier: H 1.0000
Dilution: H L1.0000 Dilution: H L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.) Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=254 rm o Signal 1: VD1 A&, Wavelength=254 rm (@]
Peak RetTime Type Width Area Heicght Area )J\ Peak RetTime Tiyme Width Area Height hrea )’L
# [mwin] [win] whT *3 [marr 1 % HN NH # [nin] [nin] wdT w3 [RTAL 1 % HN NH
e R l--== |- | | | | il et l---=]-=m—- | | | |
1 18.694 BV 0.58540 3939.36230 71.32z86 50,3653 1l 18.513 BB 0.8599 1.48586ed 262.49072  597.4400
2 EZ1.6383 VB 1.2550 388Z.22363 46.71011 49,8347 Z EZE.550 BB 1.0089  380.37512 5.00846 2.5800
Totals : 7821.55594 115.03z297 Totals : 1.52490ed Z267.49918
(+-)-2d (-)-2d
*#%% End of Report ¥%% #*#% End of Report *+%
Instrument 1 §/4/2018 1:45:19 FM Fage 1 of 1 Instrument 1 §/4/2018 1:48:38 PH Fage 1 of 1

S57



Data File C:3CHEM32%1%DATANZHOU-16%GF-222224YEN000617.D Data File C:\CHEM32' 1\DATAYZHOU-16%GF-222224FZN000616.D

Sauwple Nawme: GF-4-48EB(+/-) Hawple Nawme: GF-4-43E
Acg. Operator : Acg. Operator
Ao, Instrument @ Instrument 1 Location : Vial 1 Acg, Instrument @ Instrument 1 Location : ¥ial 1
Injection Date : 3/17/2016 4:33:01 PH Injection Date : 3/17/2016 6:11:39 PH
Acg. Method ¢ CiWVCHEM32WIZMETHODSWDEF_LC.M Acg. HMethod + C:ZCHEM32Y 1\METHOD $\DEF_LC.M
Last changed © 341772016 4:28:44 FM Last changed © 371772016 5:04:47 PM
imodified after loading) (modified after loading)
Analysiz Method : C:\CHEN3Z\1\METHOD3\DEF_LCL11.H Analvsis Method : C:4ZCHEM3ZY1NMETHOD 3%DEF_LCLL. M
Last changed : B/472018 2:14:46 PM Last changed : B/4/2018 2:13:43 PM
(wodified after loading) (modified afrer loadineg)
Sample Infao : 0D-H, H/i-Pr0OH = 20410, 1.0 mL/min, 30 oC, Z54nm Samnle Infao : 0D-H, H/i-Pr0OH = 90410, 1.0 mL/min, 30 oC, Z54nm
WV A, Tavelengih=254 im (ZHO0-TE05 - TZROOTETT ) IO A, Wavelen qihe 254 im (ZHOU-TE0G T TZRODTGTY 03
Harm. ] Harm. 7]
174
300
150
124 4
- 600
& 5
o
100 i =
1) 400
754 o
50
200 4
25
T
3
b
=
o o
T T T T T T T T T T T T T T T T T
o z 4 ] 3 10 12 14 16 18 min| i} 2 4 ] ] 1o 12 14 16
Area Percent Report Area Percent Report
Jorted Bv : Hignal SJorted By : 4ignal
Multiplier: H 1.0000 Maltiplier: H 1.0000
Dilution: H L1.0000 Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
o) o
Signal 1: VWDl A, Wavelength=254 nm )k Signal 1: VWDl &, Wavelength=254 nm )j\
Peak RetTime Type Width Area Height Area HN NH Peak RetTime Type Width Area Height Area HN NH
# [minl uwin] waAl *s5 [T 1 % # [min] [minl mall *5 [maTT 1 &
el l--==|--m——- | | | | il |---=|-=mm—- | | | |
1 13.24]1 BB 0.4818 3134.75z220 99.32730  50.0546 1l 13.126 VB 0.4511 1.53130ed 485.03174 97.8136
2 16.381 BB 0.7137 3127.91675 B65.593073 49,9454 Z 16.794 BB 0.7309  342,29477 7.01452 2.1864
Totals : BEE2.B6895 165.25803 Totals : 1.56553e4d 493.04626
(+/-)-2e (-)-2e
***%* End of Report *+7% *** End of Report *+F
Instrument 1 §/4/2018 2:14:50 FM Fage 1 of 1 Instrument 1 §/4/2018 Z:13:4% PH Fage 1 of 1

S58



Instrument 1 §/4/2018 2:15:49 FM

Data File C:3CHEM32%1%DATANZHOU-16%GF-222224Y2010091.0
Samwple Name: GF-4-49C(+/-)

Acg. Operator i

Ao, Instrument @ Instrument 1

Injection Date 3/19/2016 11:46:55 A

Acg. Method C:\HPCHEM' INMETHOD S\DEF LC.H

Last changed 3/19/2016 11:30:07 AM by 3
imodified after loading)

Analysiz Method : C:\CHEN3Z\1\METHOD3\DEF_LCL11.H

Last changed 8/4/2018 2:18:45 PM

(modified after loading)

IC, H/i-Pr0H = B0/20, 0.8 mL/min, 30 oC, 254 nm

Location : Vial 1

Sample Infao

WV A, Tavelengih=254 im (ZHO0-TE05 - T T0G
Harm,
400
200 2
°
00 =
B
=
S
100 o
o "
T T T T T
o i 10 15 0 5 |
Area Percent Report
Sorted Bv H Hignal
Multiplier: H 1.0000
Dilution: H L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
(0]
Signal 1: VWD1 A, Wavelength=254 rm )J\
Peak RetTime Type Width Area Height Area HN NH
#  [win) [win] wkU *s [malr ] %
e l--== === | | | |
1 15.678 BB 0.3573 588L.99121 254.z200858 50,0287
Z EZ5.766 BB 0.6163 5875.23875 147.82Z50 48,9713
Totals : 1.1757zZed 40Z. 12318
OMe

(+-)-2f

*#%% End of Report ¥%%

Fage 1 of L

S59

Data File C:\CHEM321\DATAYZHOU-16%GF-222220FZ010092.D
Hawple Name: GF-4-49C

Acg. Operator 1

Acg, Instrument @ Instrument 1

Injection Date 3/19/2016 12:25:38 PH

Acg. HMethod C:\HPCHEMY 1\METHOD 5\DEF LC.H

Last changed 3/19/2016 11:30:07 AM by 3
(modified after loading)

Analvsis Method : C:4ZCHEM3ZY1NMETHOD 3%DEF_LCLL. M

Last changed 8/4/2018 2:17:25 PM

(modified after loading)

Ic, Hfi-Pr0H = 60420, 0.6 mL/min, 30 oC, 254 nm

Location : ¥ial 1

Sample Infao

IO A, Wavelen qihe 254 im (ZHOU-TE0G T A (U]
Harm.
400
300 2
&
]
200
100
3
i
]
T T T T T
o 5 10 15 i 5 i
Area Percent Report
Sorted By : 4ignal
Maltiplier: H 1.0000
Dilution: H 1.0000
Samnle Amount: H l.00000  [mgsull] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
o
Signal 1: VD1 &, Wavelength=254 rm /\L
Peak RetTime Type Width Area Height Area HN NH
# [min] [win] ndT 2 [malT 1 %
il et l---=]-mm- | | | |
1l 15.794 BB 0.3646 275.69019 1l.8032% 2.6528
Z 25.5856 BB 0.6165 1.01l659ed 256.17444 97.347Z2
Totals : 1.039Z6ed 26777773
OMe

(-)-2f

#*#% End of Report *+%

Instrament 1 §/4/2018 2:17:28 PM Fage 1 of 1



Data File C:\CHEM32)1\DATAYZHOU-16%GF-222220YZ010056.D
Hawple Name: GF-4-45C(+/-)

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

Last changed

Analysis Method :
Last changed

Sample Infao

i
Instrument 1 Location :
3/16/2016 3:01:16 AM

C:\HPCHEMY 1N\METHOD S\DEF LC.H

3/16/Z016 1:50:48 AM by j

(modified after loadindg)
C:4CHEM32Y 1\METHOD 5\DEF_LC11l.M

8/4/2018 1:58:19 PM

(modified after loading)

0p-3, H/i-FPrOH = 80710, 1.0 mL/min, 30 oC, 254 mm

Fial 1

IV A, Wavelen qih=25% im (2 O0- TG0 T TAO0EE 0
Harm. 7]
140 4
120 4
1004 o
&
o
= a2
30 3
=
5
60+
40
204
o
T T T T T
o 5 10 15 0 5 |
Area Percent Report
Sorted Bv Jignal
Maltiplier: H 1.0000
Dilution: L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A&, Wavelength=254 rm (@]
Peak RetTime Type Width Area Heicht Area
#  [nin] [win] whU +2  [wdll ] B HN NH
il el |---=]-mm- | | | |
1l 23.441 BV 0.8212 3888.69189 71.62736 49,0323
Z eg5.982 VB 0.74589 4042, 18286 83.82679  50.9677
Totals 78930.87476 155.45415 OMe
(+1)-29

Instrument 1 §/4/2018

#*#% End of Report *+%

1:58:24 M Fage 1 of 1

S60

Data File C:\CHEM32Y13DATAYZHOU-16%GF-22222,FZ010055.1

Hanple Name: GF-4-45C

Acg. Operator
Ao, Instrument :
Injection Date
Aog, Method

Last changed

Analysiz Method :
Last changed

Jample Infa

1
Instrument 1 Location : Vial 1
3/16/2016 Z:28:08 AM

C:“HPCHEM\ 1ZMETHOD S\DEF LC.H

3/16/2016 1:50:49 AM by J

(modified after loading)
C:4CHEM32Y 1ZMETHOD 5\DEF_LCL1L. M

8/4/2018 1:57:12 PM

(modified after loading)

0p-3, Hfi-PrOH = 90410, 1.0 mL/min, 30 oC, 254 mm

DT A, Wavelen gie 254 im (ZHOU-TB5 - TO055 .07
Narm,
300
250
o
B
200 - [
=
150 o
100
50
g
o
&
0
T T T T T
] 5 10 15 i 5 i
Area Percent Report
Jorted By Fignal
Multiplier: : 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ng/ual] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm (e}
Peak RetTime Type Width Area Height Area
# [min] [win] nal ¥z [wal ] 5 HN NH
il et l----]-=m---- | | | |
1 23.881 BY 0.7460 462.76947 9.10235 4. 4282
Z 2Z5.73Z VB 0.5208 995768652 151.17450 855718
Totals : 1.04505e4d 190, 276585 OMe
()-29

Instrument 1 8/4/2018

#** End of Report %%

1:57:17 M1 Page 1 of 1



Data File C:3CHEM32%1%DATANZHOU-16%GF-222224Y2010098.D
Sample Name: GF-4-49D0+/-)

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

Last changed

i

Instrument 1

3/20/2Z016 2:05:49 AM
C:\HPCHEM' INMETHOD S\DEF LC.H
3/20/Z016 1:55:38 AM by j
imodified after loading)
C:\CHEM32Y IN\METHOD S\DEF_LC1l. M
8/4/2018 2:23:00 PM

(modified after loading)

Analysis Method :
Last changed

Sample Infao

Location :

Wial 1

I4, H/i-Pr0OH = 75725, 0.9 ml/min, 30 oC, 254 nm

WV A, Tavelengih=254 im (ZHO0-TE05 - T TO09E 0
Harm,
200
1501 o
=
&
100
¥
~
=
501
5 A
T T T T T T T T
o 25 5 75 10 15 17.5 i) 335 min|
Area Percent Report
Sorted Bv Hignal
Multiplier: H 1.0000
Dilution: L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
(0]
Signal 1: VWD1 A, Wavelength=254 rm )k
Peak RetTime Type Width Area Height Area HN NH
# [mwin] [win] whT *g [marr 1 OMe
el R l--==|--mm—- | | | |
1 11.558 BB 0.3145 2285.31616 107.60020 48,5263
Z EZ0.745 BB 0.5655 230L1.24805 61.74747 50.1737
Totals 4586. 56421 169.34767 OMe
(+1)-2h

*#%% End of Report ¥%%

Instrument 1 §/4/2018 2:23:06 FM

Fage 1 of L

S61

Data File C:%CHEM32Y14%DATAYEHOU-16%GF-222224FEZ010104.T
Zawple Name: GF-4-49D

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

Last changed

1
Instrument 1 Location : Vial 1
3/Z0/2016 7:37:40 AM

C:\HPCHEM\ LN\METHOD S\DEF LC.M

3/Z0/2016 7:17:27 AM by 3

(modified after loading)
C:\CHEM32\ 1\METHOD 5%\DEF_LC11.M

8/4/2018 2:21:35 PN

(wodified after loading)

IA, Hfi-FrOH = 75725, 0.9 mlL/min, 30 oC, 254 mm

Analysiz Method :
Last changed

Sample Info

O A, Wavelen gih=254 rm (ZHOU- 15 F- T2 TIT040)
Harm. 7]
160 +
1404
1204
o
100+ 8
o
&0
&0 o
40
20 -
z
2
=
o
T T T T T T T T
0 25 5 75 10 125 15 175 20 235 min|
Area Percent Report
Sorted By Hignal
Multiplier: : 1.0000
Dilution: 1.0000
Sample Amount: H l.00000 [ngsfal] (hot used in cale.)
Use Multiplier & Dilution Factor with I3TDs
(@]
Sigmal 1: VWD1 &, Wawelength=254 nm /LL
Peak RetTime Type Width Area Height Ares HN NH
# [min] [min] wAT LE] [whll 1 % OMe
i R [t Rttt | | | |
1 1z.03Z2 BB 0.3087 1800.86426 87.80635 97,1529
2 Z1.051 EE 0.5261 52.7751% 1.48172 Z.8471
Totals 1553.63945 89.06507
OMe
(-)-2h

*#*% End of Report ##%%

Instrument 1 §/4/2018 Z:21:39 PN

Fage 1 of 1




Data File C:3CHEM32%1%DATANZHOU-16%GF-222224Y2010061.0

Sauwple Name:

GF-4-45D (+/-)

Acg. Operator

Ao, Instrument @

Injection Date
Acg. Method
Last changed

Analysis Method :

Last changed

Sample Infao

i
Instrument 1

3/16/2016 7:12:01 AM
C:\HPCHEM' INMETHOD S\DEF LC.H
3/16/2Z016 7:08:44 AW by j
imodified after loading)
C:\CHEM32Y IN\METHOD S\DEF_LC1l. M
8/4/2018 2:02:18 PM

(modified after loading)

Location : Vial 1

0p-3, H/fi-Pr0OH = 20410, 0.9 mLl/min, 30 oC, 254 nm

WOT relength=2 54 nm (ZHOU-TB1 - T TO0G T
Harm. ]
30
70
50
=
50 8
§_ &
=
40 -
30
2014
10
o4 T —
T T T T T T
o 5 7.5 10 125 15 175 20 2.5 |
Area Percent Report
Sorted Bv Hignal
Multiplier: H 1.0000
Dilution: L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=254 rm fo)
Peak RetTime Type Width Area Heicght Area )L
# [win] [nin] whlT 3 [mAlr 1 % HN NH
e R l--== |- | | | |
1 19,382 BV 0.5642 1485,59180 35.96954 49,4557
Z EZ0.807 VB 0.5300 1525.51184 43.73641 50,5443
Totals 3024.10364 §2.70585 cl
(+-)-2i

*#%% End of Report ¥%%

Instrument 1 §/4/2018 2:0Z:26 FM

Fage 1 of L

S62

Data File C:\CHEM32'1\DATAYZHOU-16%GF-222220FZ010062.D
Hawple Name: GF-4-45D

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

Last changed

Analysis Method :
Last changed

Sample Infao

i
Instrument 1 Location : ¥ial 1
3/1E/2016 T7:39:23 AM

C:\HPCHEMY 1\METHOD 5\DEF LC.H

3/16/2016 7:08:44 AM by j

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

8/4/2018 2:00:59 PM

(modified after loading)

0p-3, H/i-PrOH = 80410, 0.9 mL/min, 30 oC, 254 mm

T elen gthe 2 54 im (ZHO - TBG - TG
Harm.
800+
600+
&
=
=
&
400
200
3
=
o
T T T T T T T T
o 25 ] 7.5 10 125 15 175 20 5 |
Area Percent Report
Sorted Bv 4ignal
Maltiplier: H 1.0000
Dilution: 1.0000
Samnle Amount: H l.00000  [mgsull] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 rm (@)
Peak RetTime Type Width Area Height Area
# [min] [win] naT ¥3  [wal ] 5 HN NH
it et |=--=]-=m- | | |
1 18,341 Vv 0.5041  234.05428 7.12434 1.28588
Z 20.075 VB 0.5443 1.79271ed 487.26315 98.711Z
Totals 1.8161zZed 494.38749 Cl
(-2

#*#% End of Report *+%

Instrament 1 §/4/2018 2:01:09 PM Fage 1 of 1



Data File C:3CHEM32%1%DATANZHOU-16%GF-222224Y2010060.0 Data File C:3CHEM32%1%DATANZHOU-16%GF-222224Y2010059.0

Famwple Name: GF-4-45E(+/-) Fauwple Name: GF-4-45E
Acg. Operator il Acg. Operator i
Ao, Instrument @ Instrument 1 Location : Vial 1 Ao, Instrument @ Instrument 1 Location : Vial 1
Injection Date : 3/16/Z016 £:46:04 AN Injection Date : 3/16/Z016 £:03:00 AM
Acg. Method + C:WVHPCHEHMS LVMETHODSWDEF LC.M Acg. Method + C:WVHPCHEHMS LVMETHODSWDEF LC.M
Last changed ¢ 31672016 5:04:34 AM by j Last changed ¢ 31672016 5:04:34 AM by j
imodified after loading) imodified after loading)
Analysiz Method : C:\CHEN3Z\1\METHOD3\DEF_LCL11.H Analysiz Method : C:\CHEN3Z\1\METHOD3\DEF_LCL11.H
Last changed : B/472018 2:05:43 PM Last changed : B/472018 2:04:37 PM
(wodified after loading) fmodified after loading)
Sample Infao : 0D-3, H/i-Pr0OH = 90410, 1.0 mL/min, 30 oC, 254 nm Sample Infao : 0D-3, H/i-Pr0OH = 90410, 1.0 mL/min, 30 oC, 254 nm
WV A, Tavelengih=254 im (ZHO0-TE05 - T TO0B0 0 WV A, Tavelengih=254 im (ZHO0-TE05 - T TI05E 0
Harm, Harm,
00 - 700 4
700 - a0o
bl
2
=
a0
500
500 8 E
* 400 - =
400 -
300
300
200
200
100 100 -
I
@
o o
T T T T T T T T T T T T
o 25 ] 75 10 125 15 175 in| i} 25 5 75 10 125 15 17.5
Area Percent Report Area Percent Report
Sorted Bv H Hignal Sorted Bv H Hignal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: H L1.0000 Dilution: H L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.) Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=254 rm (o) Signal 1: VWD1 A, Wavelength=254 rm O
Peak RetTime Type Width Area Height Area )L Peak RetTime Type Width Area Height Area /\L
# [mwin] [win] wAU  *5  [wdl ] % HN”™ "NH #  [min] [win] wAUT *s  [mdl ] B HN NH
===l l--== |- | | | | et R |- |- | | | |
1 14.98659 EV 0.4300 1.25553e4 439.52631 41,7410 1 15,419 WV 0.3792 17l.z20261 B.B7853 1.5167
Z 16.62Z6 VB 0.441Z2 1.794Z25e4 603.86655 53,2590 Z 16.581 VB 0.4361 1.11164=4 383.12131 938.4833
Totals : 3.0797%9ed 1043, 49286 F Totals : 1.12876e4d 389.79934
(+-)-2j ()>2
*#%% End of Report ¥%% *#%% End of Report ¥%%
Instrument 1 §/4/2018 2:05:52 FM Fage 1 of 1 Instrument 1 §/4/2018 2:04:43 FM Fage 1 of 1

S63



Data File C:3CHEM32%1%DATANZHOU-16%GF-222224Y2010276.0
Famwple Nawme: GF-4-67B-Rac

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

Last changed

i

Instrument 1

44472016 9:18:36 AM

C:\HPCHEM' INMETHOD S\DEF LC.H
4/47/2016 9:16:30 AM by 1
imodified after loading)
C:\CHEM32Y IN\METHOD S\DEF_LC1l. M
8/4/2018 2:39:35 PM

(modified after loading)

Analysis Method :
Last changed

Sample Infao

Location :

Wial 1

0D-H, H/i-Pr0OH = 95705, 0.7 mL/min, 30 oC, 254 nm

WV A, Tavelengih=254 im (ZHO0-TE05 - T TIZTE 0
Harm. 7]
50
40
10 *
%
-1
&
20 o <
10
I8 E—
T T T T T
o 10 20 30 40 50 in|
Area Percent Report
Sorted Bv Hignal
Multiplier: H 1.0000
Dilution: L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
o}
Signal 1: VWD1 A, Wavelength=254 rm )k
Peak RetTime Type Width Area Heicht Area HN NH
# [min] [win] whT *s [walr 1
el R l--== === | | | |
1 43.413 BB 1.2664 2325.61353 26.65312 5l1.8248
Z 47.895 BB 1.6836 Z161.583643 17.23040 43,1752
Totals : 4487. 44995 43. 88352
(+1-)-2k

*#%% End of Report ¥%%

Instrument 1 §/4/2018 2:39:40 FM

Fage 1 of L

S64

Data File C:%CHEM32Y14%DATAYEHOU-16%GF-222224FE010278.1
Zawple Name: GF-4-67B

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

Last changed

1

Instrument 1

47472016 11:37:30 AM
C:\HPCHEM\ LN\METHOD S\DEF LC.M
47472016 11:36:52 AM by 3
(modified after loading)
C:\CHEM32\ 1\METHOD 5%\DEF_LC11.M
8/4/2018 Z2:42:09 PN

(wodified after loading)

0D-H, Hfi-PrOH = 95405, 0.7 nl/min, 30 oC, 254 nm

Location : Vial 1

Analysiz Method :
Last changed

Sample Info

O A, Wavelen gih=254 rm (ZHOU- 15 F- T2 TIZTE )
Harm. 7]
140 4
1204
100 <
~
&0 g
¥
60—
40
20
7
=
ey
o
T T T T T
0 10 i 30 40 50 rain|
Area Percent Report
Sorted By Hignal
Multiplier: : 1.0000
Dilution: 1.0000
Sample Amount: H l.00000 [ngsfal] (hot used in cale.)
Use Multiplier & Dilution Factor with I3TDs
(@]
Sigmal 1: VWD1 &, Wawelength=254 nm )L
Peak RetTime Type Width Area Height Ares HN NH
# [min] [min] wAT LE] [whll 1 %
i R ===l mmmm- | | | |
1 44.737 EE 1.4540 6960.91535 73.13688 98,9305
2 51.794 EE 1.5185 75.25316 5.84916e-1 1.08395
Totals 7036.17210 73.7z180
(-)-2k

*#*% End of Report ##%%

Instrument 1 §/4/2018 Z:42:13 PN

Fage 1 of 1




Data File C:%\CHEM32Y13DATAYZHOU-16Y%GF-22222,FZN000673.D
Hanple Name: GF-4-67C-Rac

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

Analysiz Method :
Last changed

Jample Infa

Instrument 1
4/3/2016 1:53:59 PH

Location : Vial 1

¢ C:3CHEM32Y 1N\METHODSZWDEF_LC.M

4/3/2016 1:48:11 PH

(modified after loading)
C:4CHEM32Y 1ZMETHOD 5\DEF_LCL1L. M

8/4/2018 2:45:25 PM

(modified after loading)

0p-H, H/1i-PrOH = 90410, 0.7uwl/min, 300C, 254 rm

DT A, Wavelen gie 254 im (ZHOU-TB5 - TZRO00E7T 03
Narm,
200 -
175
150
125 =
=
b
100
5
75 2
50
25
0 k
T T T T T
] 5 10 15 0 5 i
Area Percent Report
Jorted By Fignal
Multiplier: : 1.0000
Dilution: H 1.0000
Use Maltiplier & Dilution Factor with ISTDs
o}
3ignal 1: VD1l &, Wavelength=254 nm ).L
HN NH
Peak RetTime Type TWidth Area Height Area
# Tminl fwinl mall *5 [ AT 1 &
i e l----]-==---- | | | |
1 21.331 BV 0.6320 4353.11182 105.332593 49,3281
Z 23.097 VB 0.9703 4365.64697 67.34595 50,0719
Totals : 8716.75879 173.67893 Cl

*** End of Report **+*

Instrument 1 §/4/2018 Z:45:34 FI

(+-)-2l

Page 1 of 1

S65

Data File C:%CHEM32Y14%DATAYEHOU-16%GF-222224FEN000874.T

Zawple Name: GF-4-67C

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

Analysiz Method :
Last changed

Sample Info

Instrument 1
473/2016 2:25:22 PO

¢ C:A\CHEM32% 1\METHODSYDEF_LC.M

47/3/2016 £:22:49 PO

(modified after loading)
C:\CHEM32\ 1\METHOD 5%\DEF_LC11.M
8/4/2018 Z2:48:27 PN

(wodified after loading)

Location : Vial 1

0D-H, Hfi-PrOH = 90410, 0.7nl/min, 300C, 254 nm

O A, Wavelen gih=254 rm (ZHOU- 15 F- TZNOOTET4 07
Harm. 7]
260
200
o
E
o
150 4
100 4
504
=
&
&
o
T T T T T
0 5 10 15 i 5 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 )k
. . HN NH
Peak RetTime Type Width Area Height Area
# Tminl [min wAIT *s5 [ a1T 1 5
e R | === - | | | |
1 2l.352 W 0.6426 6458.04514 154.32777 98,5385
2 23.87L ¥V 0.7282 95.7396568 1.58983 1.4615
Totals 6554.64471 156.21766 Cl
(-2l

***% End of Report +%%

Instrument 1 §/4/2018 Z:50:04 PN

Fage 1 of 1




Instrument 1 §/4/2018 2:36:14 FM

Data File C:3CHEM32%1%DATANZHOU-16%GF-222224Y2010265.0
Samwple Nawme: GF-4-674 rac

Acg. Operator i

Ao, Instrument @ Instrument 1

Injection Date 44472016 3:47:59 AM

Acg. Method C:\HPCHEM' INMETHOD S\DEF LC.H

Last changed 4/47/2016 3:46:258 AM by 1
imodified after loading)

Analysiz Method : C:\CHEN3Z\1\METHOD3\DEF_LCL11.H

Last changed 8/4/2018 2:36:06 PM

(modified after loading)

IC, H/i-Pr0H = 72728, 0.8 mL/min, 30 oC, 254 nm

Location : Vial 1

Sample Infao

WV A, Tavelengih=254 im (ZHO0-TE05 - T TIZE5 0
Harm. 7]
160 o
140 o
1200
100 - b=
4
a &
301 =
50
40
201
o
T T T T T
o 25 5 7.5 10 125 15 175 |
Area Percent Report
Sorted Bv H Hignal
Multiplier: H 1.0000
Dilution: H L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs
(@]
Signal 1: VWD1 A, Wavelength=254 rm )‘L
! HN NH
Peak RetTime Type Width Area Height Area
#  [win) [win] wkU *s [malr ] %
e |- |- | | | |
1 15.781 WV 0.4175 2272.89722 54.40331 49,9074
2 17.125 VB 0.4707 ZE28L.333E25 74.51803  50.0892Z8 MeO
Totals : 455423047 158.92133 OMe
(+/)-2m

*#%% End of Report ¥%%

Fage 1 of L

S66

Data File C:%CHEM32Y14%DATAYEHOU-16%GF-222224FE010267.1
Zapple Name: GF-4-674

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

Last changed

1
Instrument 1 Location : Vial 1
47472016 4:48:42 AN

C:\HPCHEM\ LN\METHOD S\DEF LC.M

47472016 3:46:29 AN by 1§

(modified after loading)

Analvsis Method : C:\CHEM3ZY1N\METHODZWDEF_LC11.M

Last changed 8/4/2018 2:37:18 PN

(wodified after loading)

Sample Info IC, Hfi-FrOH = 72728, 0.8 mL/min, 30 oC, 254 nm

O A, Wavelen gih=254 rm (ZHOU- 15 F- TATIET )
Harm,
00
400 4
~
300 i
@
200
100+
3
=
o
T T T T T T
0 2.5 ] 75 10 125 15 175 i
Area Percent Report
Sorted By H Hignal
Multiplier: : 1.0000
Dilution: H 1.0000
Sample Amount: H l.00000 [ngsfal] (hot used in cale.)
Use Multiplier & Dilution Factor with I3TDs
o}
Sigmal 1: VWD1 &, Wawelength=254 nm /\k
HN NH
Peak RetTime Type Width Area Height Ares
# [min] [min] wAT LE] [whll 1 %
e R [t Rt | | | |
1 15.737 EEB 0.4131 7150.06738 266.04449 96.2793
2 17.245 EE 0.4942 Z276.31470 §.50231 3.7e207 MeO
Totals : T4Z6.38208 276.54681 OMe

(-)-2m

*#*% End of Report ##%%

Instrument 1 3/4/2018 2:37:22 M Fage 1 of 1




Data File C:}CHEM32%1%DATANZHOU-16%GF-222224Y2010110.0
Fample Name: GF-4-5ZC(+/-)

Acg. Operator

Ao, Instrument @

Injection Date
Acg. Method
Last changed

Analysis Method :

Last changed

Sample Infao

i

Instrument 1 Location : Vial 1
3/EL/EZ016 12:35:458 P

C:\HPCHEM' INMETHOD S\DEF LC.H

3/EL/Z016 12:34:33 P by 3

imodified after loading)
C:\CHEM32Y IN\METHOD S\DEF_LC1l. M

8/4/2018 2:32:53 PM

(modified after loading)

IC, H/i-Pr0OH = 82708, 1.0 mL/min, 30 oC, 254 mm

WOT relength=2 54 nm (ZHOU-TB1 - TTOTIOO
Harm. 7]
100 o
30
@
2oz
5 &
50 o
40 o
20 o
o
T T T T T
o 5 10 15 20 25 min]
Area Percent Report
Sorted Bv Hignal
Multiplier: H 1.0000
Dilution: L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs o
Signal 1: VWD1 A, Wavelength=254 rm HN/LL NH
Peak RetTime Type Width Area Height Area
#  [win) [win] wkU *s [malr ] %
et R l--== |- | | | |
1 :l.483 BV 0.5044 2074.29028 B63.816058 49,5694
Z EZZ.860 VB 0.5456 2110.33154 59.59352  50.4308
(+-)-2n
Totals 4184.62183 123.40960

Instrument 1 §/4/2018 2:32:58 FM

*#%% End of Report ¥%%

Fage 1 of L

S67

Data File C:%\CHEM32Y13DATAYEHOU-16YG6F-22222,FZ010112.1

Hanple Name: GF-4-52C

Acg. Operator

i
Instrument 1

Ao, Instrument @ Location @ ¥ial 1
Injection Date 3/ZZ/2016 1:16:37 AN
Acg. Method C:\HPCHEM\ 1NMETHOD SDEF LC.H
Last changed 3/Z2/2016 1:13:42 AM by 3
(modified after loading)
Analvsis Method : C:\CHEM3Z)1N\METHODZZDEF_LC1Ll.H
Last changed 8/4/2018 2:34:19 PH
(modified after loading)
Sample Infa IC, Hyi-PrOH = 92/08, 1.0 ml/min, 30 oC, 254 nm
DT welen gih=254 im (ZHOU- 65 - TAOTTZ07
Narm. ]
400
250 o
300 H
=
=
250 E
=
200
150
1004
50 -
15
&
i
&
0
T T T T T
] 5 10 15 0 35 rain|
Area Percent Report
Jorted Bv Signal
Multiplier: : 1.0000
Dilution: 1.0000
Sample Amount: 1.00000  [ngs/al] (not uged in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VD1 &, Wawelength=254 nm

Peek RetTime Tyne
# [min]

1 21.067 BV
Z 22.507 VB

Tidth Area Height Area
[win] wiU *z  [wAU ] 5
| |
0.4834 7212.34521 227.62305 97.8503
0.5368 158.44650 4.55595 Z.14397
7370.79172 E3E2.17500

Instrument 1 8/4/2018

*** End of Report %%

2:34:23 MM

=0

HN™ "NH

(+)-2n

Page 1 of 1




Instrument 1 §/4/2018 2:28:27 FM

Data File C:}CHEM32%1%DATANZHOU-16%GF-222224Y2010108.0
Sauwple Name: GF-4-5ZBi+/-)

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

Last changed

i
Instrument 1 Location : Vial 1
S/EL/EZ016 11:50:24 AM

C:\HPCHEM' INMETHOD S\DEF LC.H

S/EL/Z016 11:33:47 AM by 3

imodified after loading)
C:\CHEM32Y IN\METHOD S\DEF_LC1l. M

8/4/2018 2:28:21 PM

(modified after loading)

IC, H/i-Pr0OH = 80710, 1.0 mL/min, 30 oC, 254 mm

Analysis Method :
Last changed

Sample Infao

WV A, Tavelengih=254 im (ZHO0-TE05 - TTIT0E 0
Harm,
400 -
250
300
250 i =
= =
-
200 - N
150
100
50
o
T T T T T T T T
o b 4 ] 3 10 12 14 16 min|
Area Percent Report
Sorted Bv Hignal
Multiplier: H 1.0000
Dilution: L1.0000
Samnle Amount: H 1.00000 [mgdul] (not uzed in calc.)
Use Multiplier & Dilution Factor with ISTDs o)
Signal 1: VWD1 A, Wavelength=254 rm HN)LNH
Peak RetTime Type Width Area Height Area
#  [win) [win] wkU *s [malr ] %
et R l--==]--mm—- | | | |
1 13.441 BV 0.2979 4160.84570 215.48232 49,9193
2 14.616 VB 0.3254 4174.30029 199.66394 50.0807
(+-)-20
Totals §335.14600 415.14626

*#%% End of Report ¥%%

Fage 1 of L

S68

Data File C:%\CHEM32Y13DATAYEHOU-16YG6F-22222,FZ010111.1
Hanple Name: GF-4-52B

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

Last changed

1
Instrument 1 Location : Vial 1
3/22/2016 12:52:04 AM

C:\HPCHEM\ 1NMETHOD SDEF LC.H

3/Z2/2016 12:09:58 AM bv j

(modified after loading)
C:\CHEM32Y 1NMETHOD 55DEF_LCL1L. M

8/4/2018 2:31:03 PM

(modified after loading)

Ic, Hfi-ProOH = 90410, 1.0 ml/min, 30 oC, 254 nm

Analysiz Method :
Last changed

Sample Infa

DT A, Wavelen gih=254 im (ZHOU-T65 - (AR RN
Harm. ]
400 +
350
300
=
250 A
had
200
150
100
50 2
i
hos
i
T T T T T T T T
] 1 4 ] i 10 12 14 16 min
Area Percent Report
Jorted By Higmal
Multiplier: : 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000  [ngs/al] (not uged in calc.)
Use Multiplier & Dilution Factor with ISTDs
o
Signal 1: VD1 &, Wawelength=254 nm HN)LNH
Feak RetTime Type Width Area Height Area
# [win] [min] wdT *a [wan 1 %
il et | ====]mmmmm-- | | | |
1 13.:213 EE 0.2864 4070.75049 222,33922 93.0745
2 14.375 EE 0.3157 30Z.3896zZ1 14.90315 6.9255
(+)-20
Totals 4373.64670  237.24237

*** End of Report %%

Instrument 1 §/4/2018 Z:31:10 P

Page 1 of 1



Data File C:3CHEM32%1%DATANZHOU-184FZN010811.D
Sauwple Name: zz-4-78(+-)

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

Last changed

Instrument 1
11/20/2018 10:31:17 PH

11/20/2018 10:24:12 PH
imodified after loading)
Analysis Method :
Last changed 11/29/2018 10:32:35 AM
(modified after loading)

Sample Infao 0D-H, Hexane/i-Pr0OH =80/20, 1

Location : -

C:\CHEM32% 1\METHOD 53\DEF_LC11.H

C:\CHEM32Y 1\METHOD 53 DEF_LC11.H

-0 mL/min, 30 oC, 254 nm

DT A Tizwelen gth=2 54 nm (ZHOU-TEWZHO T 0811 00

200+

1746

150

125 H

100

7607

95689

Area Percent Report

Sorted Bv H Hignal
Multiplier: H 1.0000
Dilution: H L1.0000
Tse Multiplier & Dilution Factor with ISTDs

Vo

HN NH

Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area

# [minl nin]l wall *3 [malr 1 %
B D [l CE I I I I

1 7.502 WV 0.2382 1269.43982  80.97906 49,1545

z  9.533 VB 0.3630 1313,10874  54.42619 50,8455 (+/-)-3a
Totals 2582.54956 135.40526

***%* End of Report *+7%

Instrument 1 11/25/2018 10:32:43 AN

Fage 1 of L

S69

Data File C:\CHEM32Y13DATAYZHOU-184YEN010955.D
Hanple Name: zz-4-87-2

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

Last changed

Instrument 1

12/4/2018 4:56:43 PH
Ci\CHEM32Y1INMETHOD 5%DEF_LCL1L. M
12/4/2018 4:39:39 PH

(modified after loading)
C:\CHEM32Y 1NMETHOD 55DEF_LCL1L. M
12/7/2018 6:32:56 PM

(modified after loading)

Analysiz Method :
Last changed

Location :

Sample Infa 0D-H, Hexane/i-PrOH = 80/20, 1.0 mL/min, 30 oC,
DT 7, Wavelen =254 nm (ZHOU- 15w ZH0T 0655 07
Harm. 7]
500 4
400
300 -
=
200 o b
-
100
i
T T T T T
] 2 4 ] 10 13 rain|
Area Percent Report
dorted By H Higmal
Multiplier: : 1.0000
Dilution: H 1.0000

Use Maltiplier & Dilution Factor with ISTDs

3ignal 1: VD1 &, Wawelength=254 nm

Peak RetTime Type Width Area Height Area
# Tminl minl Al *s5 [ a1l 1 %
el e | ====]mmmm-- | | |
1 7.638 BV 0.2204 2513.768149 174.59627 100.0000

Totals : 2513.78149 174.59627

*** End of Report **%

Instrument 1 12/7/2018 &6:32:58 PH

HN NH

()-3a

Page 1 of 1




Data File G:\F W g¥#HYSIGLO01993.D Data File G4/~ WL H#E#HLSIG1002049.D

Sauwple Name: zz-4-83(+-) Hanple Name: zz-3-38
Acg. Operator : Acg. Operator
Acg. Instrument @ A¥8E 1 Location @ Vial 21 Acg., Inscrument : {¥8% 1 Location : ¥ial 91
Injection Date : 11/27/Z018 10:52:36 4M Injection Date : LZ/5/2015 7:13:25 PH
Inj Volume : 5.000 pl Inj Wolume : 5,000 ul
dcg. Method ¢ C:WCHEM3ZW I\METHODS\DEF_LC11.H Acg. Method : C:A\CHEM3Z\IZMETHODSZWDEF_LC11. M
Last changed 1142772018 10:45:12 AM Last changed : l2/5/2018 6:45:39 PM
(modified after loading) (nodified after loading)
Analysis Method : C:\CHEM32\1\METHODS\DEF_LC11.H Anglysis Method : C:\CHEM32\1\METHODS\DEF_LC11.H
Last changed t 12/7/2018 6:38:18 PM Last changed : 127772018 6:37:42 PN
imodified after loadineg) imodified after loading)
Hanmple Info : IC, n-hexsne/i-Pr0OH = 8§0/20, 1.0 wl/min, 30 oC, 254 nm Fawple Info : IC, n-hexane/i-PrOH = 50/20, 1.0 wl/min, 30 o, 254 mm
WANDT A, Wizwelength =354 nm (G §ighg"s 1G100199%.0) WD A, Wiavelen gth=254 nm (G g8 151G 1002043.0)
Harm. 7] Harm. 7]
300+
200
250
1480 o
200 A
150 4
100 o
g g
100 5 2 =
&
50 o
0+
=
g
=
o __.JL A D_MJ\‘_‘_A_, -
2!6 5' ?!6 IID 12'.6 1'6 1?',5 Zb :-nin 2!6 5: ?!6 1:] 12',5 llﬁ 1?'.6 2:] :'mn
Area Percent Report Area Fercent Report
sorted By H Signal Sorted By : Signal
Muluiplier: H l.o000 Multiplier: : 1.0000
Dilution: H 1l.o0000 Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
N.__s . Na—S
Signal 1: VWD1 A, Wavelength=254 rm \I/ Sigmal 1: VD1 &, Wawelength=254 nm \j/
Peak RetTime Type Width Area Height Area N / Feak RetTime Type Width Area Hedight Area N /
# [win] [nin] [wal+z] [whl] % # [win] [min] [wdU*2] [wkiT] %
===l |- |- | | | | Ph Me el e [ it Rt | | | | Ph Me
1 18.783 WV 0.4192 2429.51733 §5.81035 49,5733 1 19.074 ¥V 0.4447 9.80341 3.43762e-1 0.4773
Z EZ0.381 VB 0.45654 2470.84814 80.88632  50.4z17 (+/-)-3b 2 20.463 VB 0.4807 zZ044. 18359 65.38577 99,5227 () 3b
Totals : 4800, 36548 169.69867 Totals : Z053.95700 65.72953
*#%% End of Report ¥%% *** End of Report %%
Instrument 1 12/7/2018 5:38:24 PM Fage 1 of L Instrument 1 12/7/2018 &:37:46 PH Page 1 of 1
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