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1. General

All reactions were carried out under an atmosphere of nitrogen using the standard Schlenk
techniques, unless otherwise noted. '"H NMR, '3C NMR and '"F NMR spectra were recorded at
room temperature in CDCl; CD;0D or DMSO 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.

2. General procedure for synthesis of 3-(trifluoromethyl)quinoxalinone

The 3-(trifluoromethyl)quinoxalinones were prepared from the accessible starting materials
benzene-1,2-diamine and ethyl 3,3,3-trifluoro-2-oxopropanoate according to the literature
methods.[') The compounds 1a-1g, 1i and 1n were the known compounds. [1-f]

Br NHz Pd(PPhg)y, toluene Ar NH; o
+ ArB(OH), v
Br NH2 20M K2003, 85°C Ar NH2 F3C COzEt

3 4 5

EtOH, 80 OC\
H
X,
Ar N” “CF,
1
General procedure: 4,5-dibromobenzene-1,2-diamine 3 (536 mg, 2.02 mmol), aryl boronic
acid (5.12 mmol) and Pd(PPh;)4 (64.1 mg, 0.0555 mmol) were dissolved in toluene (50 mL). Next,
2.0 M K,CO; aqueous solution (15 mL) was added to the toluene solution under nitrogen
atmosphere. The mixture was stirred at 85 °C for 24 hours. The reaction was quenched by the
addition of 30 mL of H,O and the aqueous layer was extracted with 3 x 20 mL of CH,Cl, The
combined organic layers were washed with 40 mL of brine, dried over anhydrous Na,SO,.

Evaporation of solvent and purification of the residue by column chromatography (Hexanes
/EtOACc) gave 4112,

A suspension of diamine 4 (1.0 equiv) in EtOH (8.0 mL) was stirred at room temperature and
treated by dropwise addition of ethyl 3,3,3-trifluoro-2-oxopropanoate 5 (1.0 equiv). The mixture
was reflux overnight. Evaporation of EtOH and purification of the residue by column
chromatography (petroleum ether/EtOAc) gave 111,

6,7-Dibromo-3-(trifluoromethyl)quinoxalinone (1g): 1.029 g, 92% yield, pale solid 291-
293°C, Ry = 0.55 (hexanes/ethyl acetate = 2/1); 'TH NMR (400 MHz, CD;0D) 3 8.24 (s, 1H), 7.72
Br H o (s, 1H); 13C NMR (100 MHz, CD;0D) & 151.7, 146.0 (d, J = 33.0 Hz) ,

;@: _ 133.8, 133.3, 130.3, 129.3, 119.9, 119.7 (q, J = 273.0 Hz), 118.7; '"F NMR
Br N" CFs (376 MHz, CD;OD) & - 71.6; HRMS (ESI) m/z Calculated for
CoH;Br,F3N,ONa [M+Na]* 392.8456, found 392.8444.
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8-Methyl-3-(trifluoromethyl)quinoxalinone (1h)'": 0.254 g, 22% yield, pale solid 307-309 °C,
H R;=0.16 (hexanes/ethyl acetate = 5/1); 'H NMR (400 MHz, DMSO) & 12.41 (s,
@:Nfo 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.56 (d, J = 7.2 Hz, 1H), 7.32 (t, J = 7.7 Hz, 1H),
N~ SCF,  2.46 (s, 3H); 13C NMR (100 MHz, CDCl3) § 152.7, 134.9, 132.8, 130.5, 128.3

(20), 125.3, 124.3, 120.6 (q, J = 274.0 Hz,), 17.3; 'F NMR (376 MHz, DMSO) & — 68.5.

3-(Trifluoromethyl)benzoquinoxalinone (1j): 0.619 g, 78% yield, pale solid 341-343 °C, R,=

0.41 (hexanes/ethyl acetate = 2/1); [CAS: 339348-44-6]; 'H NMR (400 MHz, DMSO) & 12.90 (s,

0 o 1H), 8.59 (s, 1H), 8.10 (d, J= 8.3 Hz, 1H), 7.99 (d, /= 8.4 Hz, 1H), 7.66 (dd,

I J = 22.1, 14.8 Hz, 2H), 7.52 (t, J = 7.4 Hz, 1H); 3C NMR (100 MHz,

N" CFs DMSO0) § 152.0, 145.3 (q, J = 32.0 Hz), 135.2, 131.1, 130.7, 130.0, 129.5,
129.4,127.3,125.7, 124.5, 117.6 (q, J=276.0 Hz), 111.6; '°F NMR (376 MHz, DMSO) & — 68.3.

6,7-Diphenyl-3-(trifluoromethyl)quinoxalinone (1k): 0.592 g, 87% yield, yellow solid 283-
285 °C, Ry = 0.17 (hexanes/ethyl acetate = 3/1); 'H NMR (400 MHz, CDCls) & 12.54 (brs, 1H),
Ph N o 805 (s, 1H), 7.51 (s, 1H), 7.32 — 7.27 (m, 3H), 7.26 — 7.23 (m, 3H), 7.21 —

:@: _ 7.17 (m, 2H), 7.17 — 7.12 (m, 2H). 3C NMR (100 MHz, CDCl;) 153.6, 147.0,
Ph N™ "CFs 139.3, 138.8, 131.9, 131.5, 130.4, 129.8, 129.7, 128.3, 128.2, 127.9, 127.9,
127.3,121.3, 118.5, 117.5; 'F NMR (376 MHz, CDCl;) 8 - 69.3; HRMS (ESI) m/z Calculated for
C1H4F3N,O [M+H]" 367.1053, found 367.1052.

6,7-Bis(4-methoxyphenyl)-3-(trifluoromethyl)quinoxalinone (11): 0.639 g, 80% yield, yellow
solid 308-310 °C, Ry = 0.37 (hexanes/ethyl acetate = 3/1); 'H NMR (400 MHz, CDCl;) é 12.05
Ar H o (brs, 1H), 7.99 (s, 1H), 7.39 (s, 1H), 7.12 (d, /= 8.7 Hz, 2H), 7.07 (d, /= 8.7
j@[ _ Hz, 2H), 6.82 (dd, J=12.1, 8.7 Hz, 4H), 3.82 (s, 3H), 3.81 (s, 3H); 13C NMR
Ar N" CFs (100 MHz, CDCly) & 159.4, 158.8, 153.6, 146.7, 138.4, 131.9, 131.7(d),

Ar=4MeO-Cefe 1314, 130.9, 130.8, 130.3, 120.0 (q, J = 273.0 Hz), 117.1, 115.9, 113.8,
137.7, 55.3, 55.2; 9F NMR (376 MHz, CDCl;) & - 69.3; HRMS (ESI) m/z Calculated for
Ca3H gF3N,05 [M+H]* 427.1264, found 427.1258.

7-(3-Methoxyphenyl)-6-(4-methoxyphenyl)-3-(trifluoromethyl)quinoxalinone (1m): 0.363 g,
85% yield, pale solid 181-183 °C, R, = 0.47 (hexanes/ethyl acetate = 5/1); '"H NMR (400 MHz,
A H o CDCl;) 6 12.46 (brs, 1H), 8.07 (s, 1H), 7.51 (s, 1H), 7.20 (dt, J = 17.2, 7.9
j@[ f Hz, 2H), 6.90 — 6.74 (m, 4H), 6.73 — 6.66 (m, 2H), 3.66 (s, 3H), 3.65 (s, 3H);
Ar N7 CF3 13C NMR (100 MHz, CDCIl3) & 159.3, 153.6, 146.8, 140.6, 140.5, 138.6,
Ar=3-MeO-CeHs  131.8, 131.5, 130.4, 129.4, 129.3, 122.2, 122.0, 119.9 (q, J = 275.0 Hz),
117.3, 115.0, 114.9, 114.2, 113.4, 55.2, 55.1; '°F NMR (376 MHz, CDCl;) 3 - 69.3; HRMS (ESI)
m/z Calculated for C,3H;sF3N,O5 [M+H]" 427.1264, found 427.1270.

6,7-Bis(2-methoxyphenyl)-3-(trifluoromethyl)quinoxalinone (1n): 0.511 g, 94% yield, pale
solid 211-213 °C, R,= 0.28 (hexanes/ethyl acetate = 2/1); 'H NMR (400 MHz, CD;0D) 5 7.84 (s,
A H o 1H), 7.34 (s, 1H), 7.20 (q, J = 7.7 Hz, 2H), 7.06 (d, J = 7.2 Hz, 2H), 6.90 —

;@[ j 6.72 (m, 4H), 3.49 (d, 6H); 3C NMR (100 MHz, CD;0D) & 156.2, 156.1,
Ar N” > CFy 152.4, 145.4, 144.0, 143.7, 136.3, 131.0, 130.9, 130.5, 129.7, 129.0, 128.8,

Ar=2-MeO-CeHs 1286, 120.2 (q, J = 274.0 Hz), 119.6, 119.5, 116.9, 110.2, 110.1, 54.1, 54.0;
IF NMR (376 MHz, CD;0D) & - 71.0; HRMS (ESI) m/z Calculated for Cy3H gF3N,03; [M+H]"
427.1264, found 427.1260.

3-(Trifluoromethyl)-6,7-bis(4-(trifluoromethyl)phenyl)quinoxalinone (1o): 0.342 g, 45%

H
Ar N (0]
LT
Ar N~ CF,

Ar = 4-CF3-CGH4
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yield, pale solid 302-304 °C, R, = 0.32 (hexanes/ethyl acetate = 5/1); 'H NMR (400 MHz, CDCls)
8 12.56 (s, 1H), 8.10 (s, 1H), 7.60 (d, J = 8.1 Hz, 2H), 7.58 — 7.51 (m, 3H), 7.32 (d, J = 8.0 Hz,
2H), 7.27 (d, J = 6.9 Hz, 2H); 3C NMR (100 MHz, CDCl;) & 153.5, 145.2, 142.3, 137.1, 135.9,
133.9, 132.3, 132.0, 130.7, 130.3, 130.1, 130.0, 129.7, 125.5 (dq, J = 3.0 Hz, 2C), 1239 (q, J =
271.0 Hz,), 123.3 (q,J=271.0 Hz), 119.7 (q, J = 274.0 Hz), 118.0; '°F NMR (376 MHz, CDCl;) &
- 62.60, - 62.67, - 69.46; HRMS (ESI) m/z Calculated for C,3H;,FsN,O [M+H]* 503.0800, found
503.0789.

3. Typical procedure for palladium-catalyzed asymmetric hydrogenation of 3-
(trifluoromethyl)quinoxalinone

R R
| |
Nfo Pd(OCOCF3),/(R)-SegPhos NTO
NZ “cp,  HFIP. 60 °C, H, (600 psi) N “ICF,
Typical procedure: (R)-SegPhos (5.4 mg, 0.009 mmol) and Pd(OCOCF3), (2.6 mg, 0.0075
mmol) were placed in a dried Schlenk tube under nitrogen atmosphere, and degassed anhydrous

acetone was added. The mixture was stirred at room temperature for 1 h. The solvent was removed
under vacuum to give the catalyst. This catalyst was taken into a glovebox filled with nitrogen and
dissolved in dry HFIP (3 mL). To a mixture of 3-(trifluoromethyl)quinoxalinone (0.25 mmol), the
catalyst solution was added, and then the mixture was transferred to an autoclave, which was
charged with H, (600 psi). The autoclave was stirred under directed conditions for 48 h, then the
hydrogen was carefully released, the autoclave was opened, and the reaction mixture was
evaporated. The enantiomeric excesses were determined by chiral HPLC after the purification by
column chromatography on silica gel (ethyl acetate/petroleum).

Racemates of 2 were prepared by the reduction of the corresponding 3-
(trifluoromethyl)quinoxalinone using (£)-BINAP and Pd(OCOCF3), as catalyst.

(R)-(+)-3-(Trifluoromethyl)-3,4-dihydroquinoxalinone (2a): 52 mg, 97% yield, pale solid
120-122 °C, Ry= 0.45 (hexanes/ethyl acetate = 3/1), 96% ee, [a]*°p =+ 10.19 (c 0.52, CHCL3); 'H
¥ o NMR (400 MHz, CDCl3)8 9.13 (brs, 1H), 6.96 (ddd, J = 8.6, 6.2, 2.7 Hz, 1H),
©: . 6.85 — 6.79 (m, 2H), 6.76 (d, J= 7.8 Hz, 1H), 4.54 (q, J = 7.7 Hz, 1H), 4.38 (s,
N™ "CFs  |H); 13C NMR (100 MHz, CDCly) & 159.8, 130.2, 124.7, 123.7, 123.5 (q, J =
286.0 Hz), 120.3, 115.9, 113.9, 58.3 (g, J = 30.0 Hz); '’F NMR (376 MHz, CDCl;) & - 74.3;
HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0 mL/min), 30 °C, t,
= 12.6 min (maj), t, = 14.5 min; HRMS (ESI) m/z Calculated for CoHgF3N,O [M+H]" 217.0583,
found 217.0584.

(R)-6-Methoxy-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2b) : 59 mg, 96% yield, pale

yellow solid 180-182 °C, Ry= 0.32 (hexanes/ethyl acetate = 2/1), 97% ee, [a]*°p =+ 1.36 (¢ 0.59,

H o  EtOAc);'H NMR (400 MHz, DMSO) 6 10.71 (s, 1H), 6.91 (d, J= 2.1 Hz,

/@: . 1H), 6.68 (d, J = 8.5 Hz, 1H), 6.43 (d, J = 2.5 Hz, 1H), 6.24 (dd, J = 8.5,

MeO N CFs 96 Hz, 1H), 4.75 (qd, J = 8.4, 2.7 Hz, 1H), 3.65 (s, 3H); 3C NMR (100

MHz, DMSO) 6 158.6, 156.3, 130.0, 124.7 (q, J = 287.0 Hz), 118.6, 116.0, 103.8, 99.9, 57.2 (q, J

= 28.0 Hz), 55.5; 'F NMR (376 MHz, DMSO) & — 72.8; HPLC (OD-H, elute: Hexanes/i-PrOH

= 90/10, detector: 230 nm, flow rate: 1.0 mL/min), 30 °C, t; = 13.6 min (maj), t, = 21.1 min;
HRMS (ESI) m/z Calculated for C,oHoF3N,O, [M+H]* 247.0689, found 247.0664.
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(R)-(+)-6-Chloro-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2¢) : 55 mg, 96% yield,
pale soild 168-170 °C, R, = 0.54 (hexanes/ethyl acetate = 3/1), 90% ee, [a]?°p = + 13.27 (¢ 0.55,
N. O EtOAc); '"H NMR (400 MHz, DMSO) 6 11.04 (s, 1H), 7.16 (d, J = 2.1 Hz,
/@: . 1H), 6.91-6.82 (m, 3H), 4.91 (qd, J = 8.3, 2.6 Hz, 1H); '3C NMR (100 MHz,
¢l N™ "CFs  DMSO0) 5 159.2, 131.0, 126.1, 124.6 (q, J = 286.0 Hz), 123.3, 121.9, 115.0,
114.9, 57.1 (g, J = 28.0 Hz); "F NMR (376 MHz, DMSO) & - 72.8; HPLC (OD-H, elute:
Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0 mL/min), 30 °C, t; = 12.2 min (maj), t,
=16.2 min; HRMS (ESI) m/z Calculated for CoH;CIF;N,O [M+H]* 251.0194, found 251.0193.

(R)-(+)-7-Chloro-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2d) : 61 mg, 98% yield,

pale soild 159-161 °C, R, = 0.41 (hexanes/ethyl acetate = 3/1), 88% ee, [a]*’p = + 0.33 (¢ 0.61,

H EtOAc); 'H NMR (400 MHz, DMSO) 6 11.00 (s, 1H), 7.20 (s, 1H), 6.85 (d,

C'\C[Nfo J=2.1Hz, 1H), 6.76 (d, J = 8.3 Hz, 1H), 6.69 (d, J= 2.1 Hz, 1H), 4.89 (qd,

N~ cF, J = 83,25 Hz, 1H); 13C NMR (100 MHz, DMSO) 6 158.9, 133.4, 127.5,

H 124.6 (q, J=286.0 Hz), 123.9, 118.2, 116.6, 113.2, 56.8 (q, J = 28.0 Hz); '°F

NMR (376 MHz, DMSO) 6 - 72.9; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230

nm, flow rate: 1.0 mL/min), 30 °C, t; = 9.9 min (maj), t, = 11.0 min; HRMS (ESI) m/z Calculated
for CoH,CIF3N,O [M+H]* 251.0194, found 251.0191.

(R)-(+)-6,7-Dimethyl-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2e¢) : 58 mg, 95%
yield, pale yellow soild 182-184 °C, Ry= 0.26 (hexanes/ethyl acetate = 3/1), 89% ee, [a]*’p = +
H 0.86 (¢ 0.58, EtOAc); 'H NMR (400 MHz, DMSO) 6 10.70 (s, 1H), 6.63 (d, J
:@:NTO =1.7 Hz, 1H), 6.60 (s, 1H), 6.54 (s, 1H), 4.67 (qd, J = 8.5, 2.7 Hz, 1H), 2.07
N~ cE. (s, 3H), 2.05 (s, 3H); *C NMR (100 MHz, CDCl3) § 159.2, 131.2, 129.5,
H 126.1, 124.8 (q, J = 286.0 Hz), 122.7, 116.6, 115.2, 57.6 (q, J = 28.0
Hz),19.4, 19.0; '°F NMR (376 MHz, DMSO) 8 - 72.7; HPLC (OD-H, elute: Hexanes/i-PrOH =
90/10, detector: 230 nm, flow rate: 1.0 mL/min), 30 °C, t; = 12.2 min (maj), t, = 19.7 min;
HRMS (ESI) m/z Calculated for C,;H,F3N,O [M+H]* 245.0896, found 245.0893.

(R)-(+)--6,7-Dichloro-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2f) : 69 mg, 97% yield,
pale soild 230-232 °C, R, = 0.39 (hexanes/ethyl acetate = 3/1), 95% ee, [a]*’p = + 8.70 (¢ 0.69,
H EtOAc); 'H NMR (400 MHz, DMSO) & 11.11 (s, 1H), 7.34 (d, J = 1.8 Hz,
CI:@:NTO 1H), 7.01 (s, 1H), 6.93 (s, 1H), 4.96 (qd, J = 8.3, 2.6 Hz, 1H); 3C NMR
Cl N “cF, (100 MHz, DMSO) 6 158.9, 132.3, 125.2, 125.1, 124.4 (q, J = 286.0 Hz),
119.6, 116.3, 114.5, 56.7 (d, J = 28.0 Hz); '°F NMR (376 MHz, DMSO) § -
72.9; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0 mL/min), 30
°C, t; = 9.5 min (maj), t, = 10.9 min; HRMS (ESI) m/z Calculated for CoHsCl,F;N,O [M+H]*
284.9804, found 284.9799.

(R)-(-)-6,7-Dibromo-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2g): 78 mg, 84% yield,
pale soild 221-223 °C, Ry = 0.41 (hexanes/ethyl acetate = 3/1), 90% ee, [a]*’p = - 20.13 (¢ 0.78,
. H o EtOAc); '"H NMR (400 MHz, DMSO) 6 11.10 (s, 1H), 7.34 (d, J = 2.4 Hz,

;@: T 1H), 7.15 (s, 1H), 7.04 (s, 1H), 4.96 (qd, J = 8.3, 2.7 Hz, 1H); '3C NMR (100
Br ” “CF; MHz, DMSO) & 158.9, 132.9, 125.9, 124.4 (q, J = 277.0 Hz), 119.2, 117.6,

117.1, 110.1, 56.7 (g, J = 28.0 Hz); '’F NMR (376 MHz, DMSO) § - 72.9;
HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0 mL/min), 30 °C, t,
= 11.5 min (maj), t, =13.6 min; HRMS (ESI) m/z Calculated for CoHBr,F3N,O [M+H]* 372.8793,

found 372.8816.
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(R)-(+)-8-Methyl-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2h) : 55 mg, 96% yield,
pale oil, Ry = 0.45 (hexanes/ethyl acetate = 3/1), 88% ee, [a]*’p = + 16.91 (¢ 0.55, CHCly); 'H
H NMR (400 MHz, CDCl;) & 8.09 (brs, 1H), 6.86 (t, J= 7.7 Hz, 1H), 6.68 (d, J =

N0 7.6 Hz, 1H), 6.63 (d,J= 7.8 Hz, 1H), 4.51 (q, /= 7.6 Hz, 1H), 4.34 (s, 1H), 2.25
@:NfCF (s, 3H); 3C NMR (100 MHz, CDCl3) & 159.8, 130.3, 124.0 (2C), 123.6 (q, J =
H 286.0 Hz), 122.2, 122.1, 112.0, 58.2 (q, J = 30.0 Hz), 16.4; '’F NMR (376 MHz,
CDCly) 6 - 74.3; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0
mL/min), 30 °C, t; = 11.3 min (maj), t, = 16.6 min; HRMS (ESI) m/z Calculated for C,H;(F3;N,O

[M+H]* 231.0740, found 231.0738.

(R)-(+)-3-(trifluoromethyl)-3,4-dihydrobenzo[g]quinoxalinone (2j) : 66 mg, 99% yield, pale

yellow soild 198-200 °C, Ry= 0.33 (hexanes/ethyl acetate = 3/1), 91% ee, [a]*’p =+ 50.45 (c 0.66,

H o  EtOAc); 'H NMR (400 MHz, DMSO) & 11.26 (s, 1H), 7.60 (dd, J = 18.1,

f 8.0 Hz, 2H), 7.40 — 7.06 (m, 5H), 4.91 (q, J= 16.6,Hz, 1H); 3C NMR (100

N “CFy MHz, DMSO) é 160.1, 132.3, 131.3, 127.9, 127.1, 127.0, 125.9, 125.2,

124.7 (q, J = 286.0 Hz), 123.4, 111.4, 108.0, 57.3 (q, J = 28.0 Hz); °F NMR (376 MHz, DMSO) 3

- 72.6; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0 mL/min),

30 °C, t; = 20.0 min (maj), t, = 29.7 min; HRMS (ESI) m/z Calculated for C;3H;oF3N,O [M+H]*
267.0740, found 267.0743.

(R)-(-)-6,7-Diphenyl-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2k): 91 mg, 99% yield,
pale yellow soild 89-91 °C, R,= 0.58 (hexanes/ethyl acetate = 3/1), 99% ee, [a]*’p =- 7.8 (¢ 0.91,
H CHCIls); '"H NMR (400 MHz, CDCls) 8 9.13 (brs, 1H), 7.25 — 7.15 (m, 6H),
Phj@[NTo 7.10 (dd, J = 10.2, 5.7 Hz, 4H), 6.87 (d, J = 4.6 Hz, 1H), 6.82 (s, 1H), 4.59
Ph N~ “cE. (q,J=7.5 Hz, 1H), 4.48 (s, 1H); '*C NMR (100 MHz, CDCl;) § 159.6,
H 140.7, 140.5, 137.2, 133.0, 129.8, 129.7, 129.4, 127.9, 126.6, 126.4, 123.5
(q,J=286.0 Hz), 123.0, 117.8, 117.6, 115.9, 58.3 (q, J = 29.0 Hz); '°F NMR (376 MHz, CDCl5)
0 - 74.2; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0 mL/min),
30 °C, t; = 18.7 min (maj), t, = 29.9 min; HRMS (ESI) m/z Calculated for C,;H;cF3N,O [M+H]*
369.1209, found 369.1213.
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(R)-(+)-6,7-Bis(4-methoxyphenyl)-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2I) : 102

mg, 95% yield, pale yellow oil, R, = 0.27 (hexanes/ethyl acetate = 2/1), >99% ee, [a]*’p = + 0.49

Ve (c 1.02, EtOAc); 'H NMR (400 MHz, DMSO) 6 10.99 (brs, 1H),

O H 7.12 — 6.84 (m, SH), 6.88 — 6.67 (m, 6H), 4.89 (q, J = 14.6 Hz, 1H),

O NTO 3.71 (d, 6H); '*C NMR (100 MHz, CDCl;) & 159.2, 158.2, 158.0,

O H “cF, 135.2, 133.9, 133.8, 131.0, 130.9 (2C), 130.2, 124.7 (q, J = 286.0

MeO Hz), 124.0, 117.2, 115.5, 113.9 (2C), 57.4 (q, J = 28.0 Hz), 55.4 (d,

2C); 9F NMR (376 MHz, DMSO) & - 72.6; HPLC (OD-H, elute:

Hexanes/i-PrOH = 85/15, detector: 230 nm, flow rate: 1.0 mL/min), 30 °C, t; = 23.1 min (maj), t,
=51.8 min; HRMS (ESI) m/z Calculated for Cy;HyoF3N,O; [M+H]* 429.1421, found 429.1423.

(R)-(+)-6,7-Bis(3-methoxyphenyl)-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2m) : 106
mg, 99% yield, pale yellow soild 84-86 °C, R,= 0.20 (hexanes/ethyl acetate = 3/1), 98% ee, [0]*°p
‘ H =+ 2.83 (c 1.06, EtOAc); '"H NMR (400 MHz, CDCls) & 9.26 (brs,

MeO O N:/I/O 1H), 7.12 (td, J=17.9, 2.6 Hz, 2H), 6.87 (s, 1H), 6.82 (s, 1H), 6.78 —
H "ICF, 6.68 (m, 4H), 6.62 (d, J = 7.0 Hz, 2H), 4.59 (q, J = 18.7 Hz, 1H),

MeO
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4.52 (brs, 1H), 3.61 (s, 6H); 3C NMR (100 MHz, CDCls) & 159.6, 159.1 (2C), 142.1, 141.9, 137.0,
132.8, 129.5, 129.0 (2C), 123.5 (q, J = 286.0 Hz) 123.0, 122.2, 122.1, 117.6, 115.7, 115.1, 115.0,
112.8, 112.6, 58.6 (q, J = 30.0 Hz), 55.1 (d, 2C); '""F NMR (376 MHz, CDCls) 8 - 74.2; HPLC
(OD-3, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 0.8 mL/min), 30 °C, t; = 36.1
min (maj), t, = 64.5 min; HRMS (ESI) m/z Calculated for C,3H,0F3N,O3; [M+H]" 429.1421, found
429.1388.

(R)-(+)-6,7-Bis(2-methoxyphenyl)-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2n) : 106
mg, 99% yield, pale yellow soild 144-146 °C, R, = 0.14 (hexanes/ethyl acetate = 3/1), >99% ee,
OMe [a]*p =+ 2.26 (¢ 1.06, EtOAc); 'H NMR (400 MHz, CDCl3) 8 10.89 (brs,

O H o 1H), 7.17 — 7.04 (m, 3H), 6.91 (d, J = 10.4 Hz, 2H), 6.82 (t, J = 7.5 Hz,

O | 2H), 6.73 (t, J = 7.4 Hz, 1H), 6.68 (s, 1H), 6.63 (d, J = 8.1 Hz, 1H), 4.62
O N CFs (s, 1H), 4.34 (q, J = 18.1 Hz, 1H), 3.68 (s, 3H), 3.44 (s, 3H); '*C NMR
OMe (100 MHz, CDCL3) & 159.5, 156.2, 156.1, 134.3, 131.7, 131.6, 130.1,

129.7, 129.3, 129.1, 128.0, 125.2, 123.8 (q, J = 285.0 Hz), 122.8, 120.1, 120.0, 117.7, 116.0,
110.2, 110.1, 57.6 (g, J = 29.0 Hz), 54.9, 54.6; 'F NMR (376 MHz, CDCls) & - 74.7; HPLC (OD-
3, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 0.8 mL/min), 30 °C, t; = 46.8 min
(maj), t, = 89.1 min; HRMS (ESI) m/z Calculated for Cp3Hp3F3N30; [M+NH,4]* 446.1685, found
446.1686.
(R)-(+)-3-(Trifluoromethyl)-6,7-bis(4-(trifluoromethyl)phenyl)-3,4-dihydroquinoxalinone
(20) : 111 mg, 88% yield, pale yellow oil, R;= 0.48 (hexanes/ethyl acetate = 3/1), 79% ee, [a]*’p
FsC =+0.54 (¢ 1.11, EtOAc); 'H NMR (400 MHz, CDCls) 6 9.23 (brs,
O H o 1H), 7.48 (dd, J= 8.2, 3.3 Hz, 4H), 7.19 (dd, /= 10.7, 8.4 Hz, 4H),
O T 6.85 (d, /= 18.5 Hz, 2H), 4.62 (q, J = 7.5 Hz, 1H), 4.59 (brs, 1H);
O N° CFs 13¢ NMR (100 MHz, CDCl3) 8 159.8, 143.9, 143.7, 135.8, 131.4,
FsC 130.2, 130.1, 130.0, 129.2 (q, J = 32.0 Hz), 128.9 (q, J = 32.0 Hz),
125.1 (dq, J=3.0 Hz, 2C), 124.1 (q, J=271.0 Hz ), 124.0 (q, J=271.0 Hz), 123.7, 123.4 (q, J =
285.0 Hz), 117.9, 115.9, 58.2 (q, J = 30.0 Hz); '’F NMR (376 MHz, CDCls) § - 62.4, - 62.5, -
74.2; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0 mL/min),
30 °C, t; = 10.5 min (maj), t, = 13.8 min; HRMS (ESI) m/z Calculated for Cy;H4FoN,O [M+H]*
505.0957, found 505.0946.

(R)-(-)-1-Methyl-3-(trifluoromethyl)-3,4-dihydroquinoxalinone (2p): 57 mg, 99% yield,
pale solid 132-134 °C, R, = 0.37 (hexanes/ethyl acetate = 5/1), 96% ee, [0]*’p = - 5.79 (¢ 0.57,
| CHCI3); '"H NMR (400 MHz, CDCl3) 6 7.02 — 6.93 (m, 2H), 6.93 — 6.86 (m,
©:NTO 1H), 6.78 (d, J = 7.8 Hz, 1H), 4.53 (q, J = 7.8 Hz, 1H), 4.47 (s, 1H), 3.44 (s,
N~ “cF, 3H); 3C NMR (100 MHz, CDCIl3) 8 158.7, 131.8, 127.3, 124.2, 123.7 (q, J =
: 286.0 Hz), 120.3, 114.9, 114.1, 58.5 (q, J = 29.0 Hz), 29.4; '’F NMR (376 MHz,
CDCly) & - 74.1; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0
mL/min), 30 °C, t; = 8.6 min, t, = 16.7 min (maj); HRMS (ESI) m/z Calculated for C;,H;(F3N,0O
[M+H]* 231.0740, found 231.0745.

(R)-1-Benzyl-3-(trifluoromethyl)-3,4-dihydroquinoxalin-2-one (2q): 76 mg, 99% yield,
pale solid 125-127 °C, R, = 0.26 (hexanes/ethyl acetate = 5/1), 92% ee, [a]*°p = + 25.26 (¢ 0.76,
CHCl;); 'TH NMR (400 MHz, CDCl;) 8 7.25 (t, J = 7.3 Hz, 2H), 7.19 — 7.14 (m, 3H), 6.90 — 6.81
(m, 1H), 6.79 — 6.72 (m, 1H), 6.70 — 6.65 (m, 2H), 5.44 (d, J = 16.2 Hz, 1H), 4.87 (d, /= 16.2 Hz,
1H), 4.55 (q, J= 7.8 Hz, 1H), 4.39 (brs, 1H); 3C NMR (100 MHz, CDCls) 4 158.9, 135.8, 131.8,
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128.9, 127.4, 126.6, 126.2, 124.4, 123.8 (q, J = 286.0 Hz), 120.4, 115.8, 114.2,

©: T 58.7 (q, J = 29.0 Hz), 46.3; '°F NMR (376 MHz, CDCls) 8 — 73.8; HPLC (OD-

N CF H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0 mL/min), 30

°C, t; = 9.6 min, t; = 13.4 min (maj); HRMS (ESI) m/z Calculated for Cys Hi4 F; N, O [M+H]*
307.1053, found 307.1054.

(R)-(+)-3-(Trifluoromethyl)-3,4-dihydro-2H-benzo|b][1,4]oxazinone (2r) : 30 mg, 55%
yield, pale yellow soild 85-87 °C, Ry = 0.16 (hexanes/ethyl acetate = 5/1), 57% ee, [a]*’p = +
13.67(c 0.3, CH;Cl); '"H NMR (400 MHz, CDCl;) & 7.05 (d, J = 7.3 Hz, 2H), 6.88 (dd, J=27.4,

7.3 Hz, 2H), 4.64 (q, J = 6.7 Hz, 1H), 4.39 (brs, 1H); 3C NMR (100 MHz,

©: T CDCl;) 6 157.7, 140.1, 128.8, 125.8, 122.7 (q, J = 284.0 Hz), 121.2, 117.0,

N P 1149, 57.0 (q, J = 31.0 Hz); °F NMR (376 MHz, CDCly) § — 73.5; HPLC

(OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 1.0 mL/min), 30 °C, t; = 7.9

min, t; = 14.7 min (maj); HRMS (ESI) m/z Calculated for CoHgF3;NO,Na [M+Na]* 240.0243,
found 240.0244.

4. The scale-up experiment
@[ f Pd(OCOCF3),/(R)-SegPhos ©: f
HFIP, 60 °C, H, (600 psi)

(R)-SegPhos (110 mg, 0.18 mmol) and Pd(OCOCF3), (50 mg, 0.15 mmol) were placed in
a dried Schlenk tube under nitrogen atmosphere, and degassed anhydrous acetone was added.

The mixture was stirred at room temperature for 1 h. The solvent was removed under vacuum
to give the catalyst. This catalyst was taken into a glovebox filled with nitrogen and dissolved
in dry HFIP (15 mL). To a mixture of 3-(trifluoromethyl)quinoxalinone (1.071 g, 5.0 mmol),
the catalyst solution was added, and then the mixture was transferred to an autoclave, which
was charged with H, (600 psi). The autoclave was stirred under directed conditions for 48 h,
then the hydrogen was carefully released, the autoclave was opened, and the reaction mixture
was evaporated. The organic layer was concentrated in vacuo. Purification was performed on
silica gel using ethyl acetate/hexanes (3:1) as the eluent to give chiral product 2a (1.078 g, 99%
yield, 95% ee).

5.Typical procedure for reduction of (R)-3-(trifluoromethyl)-3,4-
dihydroquinoxalinone

0 R
N TO BHgeTHF, THF N j
., 0 .,
[IN cF, O0°CtRT [IN F,
H H
2 6

Typical procedure: To a stirred solution of 2 (1.0 equiv.) in the THF at 0°C was added
BH; THF (10.0 equiv, 1.0 M in THF), and the mixture was left to stir for overnight at 0 °C to
room temperature. The reaction was quenched by the addition of MeOH, and the resulting
mixture was concentrated in vacuo. The residue obtained was purified by column
chromatography (petroleum ether/EtOAc) to give 6[21.
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(R)-(-)-2~(Trifluoromethyl)-1,2,3,4-tetrahydroquinoxaline (6a) : 32 mg, 89% yield, pale

yellow soild 128-130 °C, Ry = 0.30 (hexanes/ethyl acetate = 20/1), 96% ee, [a]*’p = - 4.69 (c

H 0.32, CH3Cl); '"H NMR (400 MHz, CDCl3) 6 6.87 — 6.79 (m, 2H), 6.75 — 6.68

N (m, 1H), 6.65 (dd, J = 8.1, 1.3 Hz, 1H), 4.13 (qd, J = 6.8, 3.1 Hz, 1H), 3.61

©:Nj"’CF (dd, J = 11.6, 3.5 Hz, 1H), 3.50 (dd, J = 11.7, 6.7 Hz, 1H); '3C NMR (100

H MHz, CDCl;) 6 131.7, 131.4, 124.9 (q, J = 280.0 Hz), 120.2, 119.6, 115.6,

114.9, 52.3 (q, J = 30.0 Hz), 39.5 (q, J = 2.0 Hz); 'F NMR (376 MHz, CDCl3) 4 — 76.5; HPLC

(OJ-H, elute: Hexanes/i-PrOH = 90/10, detector: 230 nm, flow rate: 0.9 mL/min), 30 °C, t; =
55.7 min, t, = 64.2 min (maj).

(R)-(+)-1-methyl-3-(trifluoromethyl)-1,2,3,4-tetrahydroquinoxaline (6p) : 47 mg, 94%

yield, pale yellow oil, R,= 0.78 (hexanes/ethyl acetate = 5/1), 95% ee, [0]*°p = + 2.34 (c 0.47,

| CH;Cl); '"H NMR (400 MHz, CDCls) § 6.79 (td, J= 7.6, 1.5 Hz, 1H), 6.72 (td,

N J=1.5,1.4Hz, 1H), 6.66 (dd, J=7.9, 1.3 Hz, 1H), 6.60 (dd, J= 7.6, 1.5 Hz,

C[Nj"'cp 1H), 4.18 — 3.94 (m, 2H), 3.33 (qd, J = 11.5, 4.6 Hz, 2H), 2.91 (s, 3H); 13C

H NMR (100 MHz, CDCl3) 6 135.2, 131.9, 124.9 (q, J = 280.0 Hz), 119.6,

119.2, 113.9, 112.3, 52.8 (q, J = 30.0 Hz), 47.5 (q, J = 20.0 Hz), 39.0; '’F NMR (376 MHz,

CDCl,) 6 — 76.9; HPLC (OJ-H, elute: Hexanes/i-PrOH = 95/5, detector: 230 nm, flow rate: 0.8

mL/min), 30 °C, t; = 29.4 min, t, = 36.7 min (maj); HRMS (ESI) m/z Calculated for C,oH,F3N,
[M+H]* 217.0947, found 217.0944.

(R)-(+)-1-benzyl-3-(trifluoromethyl)-1,2,3,4-tetrahydroquinoxaline (6q) : 57 mg, 75%

yield, pale yellow oil, R;= 0.67 (hexanes/ethyl acetate = 5/1), 92% ee, [a]*’p =+ 12.63 (¢ 0.57,

Ph CH;Cl); 'H NMR (400 MHz, CDCl3) 8 7.30 — 7.14 (m, 5H), 6.66 — 6.47 (m,

Nr 4H), 4.35 (q, J = 15.8 Hz, 2H), 3.94 — 3.89 (m, 1H), 3.40 — 3.24 (m, 2H); 13C

@[ j NMR (100 MHz, CDCls) & 137.6, 134.0, 131.7, 128.7, 127.4, 1249 (q, J =

H CFs 280.0 Hz), 119.7, 119.3, 114.3, 113.1, 55.7, 52.3 (q, J = 30.0 Hz), 45.4; '°F

NMR (376 MHz, CDCl3) & — 73.4; HPLC (OJ-H, elute: Hexanes/i-PrOH = 95/5, detector: 230

nm, flow rate: 0.9 mL/min), 30 °C, t; = 30.0 min, t, = 60.0 min (maj); HRMS (ESI) m/z
Calculated for Ci¢ Hi F3 N, [M+H]"293.1260, found 293.1262.

. The determination of the absolute configuration of 6a

The  absolute  configuration of the  product  2-(trifluoromethyl)-1,2,3,4-
tetrahydroquinoxaline 6a [96% ee, [a]*’p = - 4.69 (c 0.32, CHCl;)] was determined by X-ray
diffraction analysis by recrystallization from mixture solvent of dichloromethane/n-hexane to
upgrade ee to >99%, The configurations of the other chiral products are assigned by analogy.
CCDC 1879859 contains the structure and supplementary crystallographic data for the structure
of (R)-2-(trifluoromethyl)-1,2,3,4-tetrahydroquinoxaline 6a. These data can be obtained free of
charge via www.ccdc.com.ac.uk/data_request/cif from the Cambridge Crystallographic Data

Centre.

ZT
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\_L/
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Figure 1. The X-ray structure of (R)-2-(trifluoromethyl)-1,2,3,4-tetrahydroquinoxaline 6a.
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19F NMR mc-20-47 in CDCI3
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Data File C:)\CHEM32\1\DATA\ZHOU-16%YZNOOBGET.D
Sample Name: MC-20-16B

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

Last changed

Instrument 1

5/ZB/Z018 Z:42:10 PM
C:%CHEM32Y 1N\METHOD S\DEF_LC. 1
5/25/2018 2:31:45 PN
(modified after loading)
C:4CHEM32Y 1\METHOD S\DEF_LCLL. M
11/12/2018 3:23:13 PM
(modified after loading)

Analysis Method :
Last changed

Sample Info

Location :

0D-H, Hexane/i-PrOH = 90/10, 1.0 wml/min,

¥ial 1

30 oC, 230nm

PO A, Wavelen gihe 2 o0 im (ZHOU-T W ZHI0GE67 07
Marm, 7]
300
250 4
200
150 o
H]
100 = g
i X
50
i,
T T T T T T T T
o I 4 ] 3 10 12 14 16 i)
Area Percent Report
Sorted Bv Jigmal
Multiplier: 5 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWD1 &, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [minl winl mall *5 [maTT 1 &
e et Izzz=lesm e | | |
1 12.605 BB 0.3449 1805.42505 80.41638 50.1328
2 14.583 BB 0.3981 1795.85144 69.70950 49,8671
Totals : 3601.27649 150.12558

*** End of Report *++%

Instrument 1 11/12/2018 3:23:44 FM

.

CL X
N CF
H 3

(+1-)-2a

Fage 1 of L

S95

Data File C:%ZCHEM32\1.DATA\ZHOU-16%YZNOOG6EE.D
Hample Name: MC-20-164

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

Last changed

Instrument 1

5/ZB/Z0L8 Z:59:54 PM
C:%CHEM32Y 1\METHOD S\DEF_LC.H
5/25/2018 2:59:13 PN
(modified after loading)
C:%CHEM324 1\METHOD 5\DEF_LCLL. M
1141272018 3:23:13 PM
(modified after loading)

Analysis Method :
Last changed

Sauple Info

Location :

0D-H, Hexane/i-PrOH = 90410, 1.0 wml/min,

30 oC, 230nm

PO 7, Warvelen th=2 30 nm (ZH O 0-TEY ZNO0S6eE O

300 o

50

00 o

150

100

12.566

14 543

T
16 rmin|

Area Percent Report

3orted Bv
Multiplier: 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs

Hignal

3ignal 1: VD1l &, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [min] mwinl mall *5 [mATT 1 &
el et i ot | | |
1l 12.555 BB 0.3482 4118.27100 182.18572 97.79388
2 14.543 BB 0.3874 92.6919¢8 3.71187 2.2012
Totals : 4210.96296 185.90759

*** End of Report *+%

Instrument 1 11/12/2018 3:23: 18 FM

H
Cry

N~ "“CF

H 3

(+)-2a

Page 1 of 1



Data File C:%ZCHEM32\1.DATA\ZHOU-19VYZNO11612.0
Sample Name: MC-22-60B+-

Acg. Operator

Aog, Instrument @ Instrument 1

Injection Date 1/16/2019 6:22:41 PM

Acg. Method C:%CHEM32% 1\METHOD S\DEF_LCL1L. M
Last changed 1/16/2019 5:43:;58 PN

(modified after loading)
C:CHEM32Y 1\METHOD 5\DEF_LCL1L. M
171742019 6:05:46 PM

(modified after loading)

Analysis Method :
Last changed

Location :

Sample Info ¢ OD-H, Hexane/i-Pr0OH = 90/10, 1.0 mL/min, 30 of, 230 nm
T A, avelen gihe 200 im (ZHOU-T S ZH0T 1612 00
Marm. 7]
700
600
500
400
&
=
300
o
2
=
o
200 - "
100 -
o] o
o 25 s 75 1o 125 15 17.5 o 295 min
Area Percent Report
dorted By 5 Hignal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1l &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [min] fwinl mall *5 [mATT 1 & H
et aimefiatd i | | I | N._O
1 13.571 VB 0.4417 8902.35930 307.00684 50.1022
z 20.882 VB 0.6799 §866.04492 199,03455 49.8978
MeO N CF3

Totals : 1.77684e4  S06.04141

*** End of Report **+*

Instrument 1 1/17/201% &6:05:49 PH

(+-)2b

Page 1 of 1

S96

Data File C:\CHEM32)1\DATANZHOU-1594¥ZN011613.0

Sample Name: MC-22-604

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

Last changed

Analysiz Method :
Last changed

Sauple Info

Instrunent 1
1/16/2019 6:53:068 PM

C:3CHEM32Y INMETHODSVDEF_LC1L. M

1/16/2019 6:50;52 PM
(modified after loading)

C:3yCHEM3ZY IN\METHODSVDEF_LC1L. M

171742019 6:06:36 PM
(modified after loading)
0b-H, Hexane/i-Pr0H = 90/10,

Location :

1.0 ul/min, 30 o, 230 rm

DT A Wavelen g2 0 im (ZHOU-T9W2N0T 673 07
Marm. 7]
400
300 e
=
&
f
200
100
2
- N
i
T T T T T T T
o 25 5 75 10 125 15 175 0 2.5 min
Area Percent Report
SJorted Bv Hignal
Multiplier: & 1.0000
Dilution: £ 1.0000
Use Maltiplier & Dilution Factor with ISTDs
3ignal 1: ViID1l &, Wavelength=230 nm
Pesk RetTime Type TWidth Area Height Area
# [minl Twinl m&ll *5 [mATT 1 & H
e | === =mmm - | | | | N. O
1l 13.581 VB 0.4467 7280.50537 246.43874 98.5763
Z 2l.16Z EE 0.63%0 105.14987 2.42875 1.4237 -,
MeO H CF3

Totals :

T355.65504 250.56749

*** End of Report *++*

Instrument 1 1/17/201% 6:06:39 PH

(+)-2b

Page 1 of 1



Data File C:\CHEM32'1\DATAYZHOU-18%YZN00908L.D Data File C:\CHEM32)1\DATANZHOU-18,YZN009078.D

Sanple Name: MC-20-44B4+- Sample Name: MC-20-444
Acg. Operator : Acg. Operator
Aog, Instrument @ Instrument 1 Location : ¥ial 1 Ao, Instrument @ Instrument 1 Location : ¥ial 1
Injection Date 6/24/2018 4:28:13 PN Injection Date : 6/24/2015 3:07:24 PH
Acg. Method C:\CHEM32Y 1\METHOD S\DEF_LC.H Acg. Method : C:NCHEM3Z2\1ZMETHODS\DEF_LC.HM
Last changed i 672472018 4:13:058 PN Last changed i 6/24/2018 3:04:51 PM
(modified after loading) (modified after loading)
Analvsis Method : C:%ZCHEM3Z)1WMETHOD 3WDEF_LCLIL. M Analvsis Method : C:%ZCHEM3Z)1N\METHODZWDEF_LCIL. M
Last changed 1141272018 3:34:38 FPM Last changed @ 11/12/2018 3:34:38 PH
(modified after loadineg) (modified afrer loading)
Sample Info ¢ OD-H, Hexane/i-Pr0H =90/10, 1.0 ml/min, 30 oC, 230 nm Sample Info : OD-H, Hexane/i-PrOH =90/10, 1.0 mlL/min, 30 o, 230 nn
T A, Wavelen gihe 230 im (ZH O U-T W ZH00906T 07 DT A, Wavelen =20 m (ZHO - TEW 2009075 107
Narm, Narm,
500 500
500 500
=
&
<400 <400 o
300 300
200 200
#
o =
= =
100 = 100
i
=
0 o L
T T T T T T T T T T T T T T T
o z 4 [ 3 10 12 14 16 i i 2 4 ] 3 10 12 14 16
Area Percent Report Area Percent Report
dorted By 5 Hignal Jorted By 5 Hignal
Multiplier: 5 1.0000 Multiplier: & 1.0000
Dilution: 5 1.0000 Dilution: £ 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Maltiplier & Dilution Factor with ISTDs
3ignal 1: VD1l &, Wavelength=230 nm 3ignal 1: ViID1l &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area Pesk RetTime Type TWidth Area Height Area
# [min] minl mall *5 [mATT 1 & H # [minl uinl mall *5 [mATT 1 & H
el et o i ot | | | | N o) el et bt Izzz=lzs=z000 | | | | N o)
1 12.142 BB 0.3659 2869.74870 120.20657 50.5785 1l 12.205 BB 0.3571 8837.92871 374.15646 94,7792
2 16.070 EE 0.4769 2804, 10669 91.14387 49.4215 Z 16.149 EE 0.4692 486.83115 16.10035 5.2208 i
Cl N~ “CF
Totals : 5673.85547 Z11.35043 cl u CF3 Totals : 9324.75986  390.25652 3
(+/-)-2¢ (+)-2¢
*** End of Report **+* *** End of Report *++*
Instrument 1 11/12/2018 3:35:05 PM Fage 1 of 1 Instrument 1 11/12/2018 3:34: 43 PM Fage 1 of 1

S97



Data File C:%ZCHEM32\1.DATA\ZHOU-16%YZNO0S205.D
Sample Name: MC-20-57B+-

Acg. Operator
Aog, Instrument @
Injection Date
Acg, Method
Last changed

Instrument 1

7/7/2018 1:08:59 PM
C:\CHEM32Y 1\METHOD S\DEF_LC.H
7/7/2018 12:49:42 PN
(modified after loading)

Analysis Method :
Last changed

1141272018 3:37:08 FPM
(modified after loading)

Location : ¥ial 1

C:%CHEM32Y 1\METHOD 55DEF_LC1L. M

Sample Info 00-H, Hexane/i-Pr0H =50/10, 1.0 mL/min, 30 oC, 230 nm
T rvElen gihe 230 i (ZH O U- T8 2009208 07
Narm,
500
500
<400
300 8 -
= &
200
100 H
0
T T T T T T
o 2 4 ] g 10 13 i
Area Percent Report
Sorted Bv Hignal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1l &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [min] fwinl mall *5 [mATT 1 &
el et o i ot | | | | H
1 10.1zz BV 0.20899 4746.76562  243.86140  49.6712 Cl N o)
2 11.284 VB 0.3251 4809.61475 Z227.70230 50.32588 \©: f
Totals : 9556.38037 471.56371 N~ "CF3
H
EE (+/-)-2d

*** End of Report **+*

Instrument 1 11/12/2018 3:44: 33 FM

Page 1 of 1

S98

Data File C:%ZCHEM32\1\DATA)\ZHOU-164YZNO0S209.D
Sample Name: MC-20-574

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

Last changed

Instrunent 1

7742018 1:28:11 PH
C:\CHEM32\ 1\METHOD S\DEF_LC.H
7/7/2018 1:26:51 PH
(modified after loading)
Analysiz Method :
Last changed 1141272018 3:37:08 FPM
(modified after loading)
Sauple Info

C:%yCHEM3ZY 1N\METHODS\DEF_LC1L. M

Location :

0D-H, Hexane/i-PrOH =20/10, 1.0 nl/min,

¥ial 1

30 o, 230 nm

WO e gEF 230 fim [ ZH 0= T8 2009209 1)

600 -

00 -

400 -

200+

200

100 H

93638

11.036

Area Percent Report

Sorted Bv
Multiplier: 1.0000
Dilution: £ 1.0000
Use Maltiplier & Dilution Factor with ISTDs

Hignal

3ignal 1: ViID1l &, Wavelength=230 nm

Pesk RetTime Type TWidth Area Height Area

# [minl Twinl m&ll *5 [mATT 1 &
el et o e e e et | | |

1 9.868 BV 0.2813 9893.15910 521.20184 54,0313

2 11.036 VB 0.3284 827.97430 29.15908 5.96587
Totals : l.0521led 550.380%0

H
CI\C[NTO
N~ ""CFs

(+)-2d

*** End of Report *++*

Instrument 1 11/12/2018 3:45:058 FM

Page 1 of 1




Data File C:)\CHEM32\1\DATA\ZHOU-16%YZNOOBSLT.D
Sample Name: MC-20-31B+-

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

Last changed

Instrument 1

6/11/2018 4:49:51 PM
C:%CHEM32Y 1N\METHOD S\DEF_LC. 1
6/11/2018 4:47:56 PM
(modified after loading)
C:4CHEM32Y 1\METHOD S\DEF_LCLL. M
11/13/2018 7:22:44 PM
(modified after loading)

Analysis Method :
Last changed

Sample Info

Locati

on

0D-H, Hexane/i-PrOH = 90/10, 1.0 wml/min,

¥ial 1

30 of, 230 nm

PV A, Wavelen gihe 2 o0 im (ZHOU-T S ZHI0G8T7 07
Marm, 7]
200+
150 o
100 o
@
=
50 = g
[
T T T T T T T T
o 25 ] 75 10 125 15 175 20 i
Area Percent Report
Sorted Bv 4iognal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [minl fwinl mdlT *5 [maTT 1 & H
i et b Izzz=lesmzo | | | |
1 12.219 BB 0.3734 1135.32166 46.94137 48,7698 N 0
2 18.706 EE 0.5545 1149,.86157 30.86938 50.z2302
Totals : 2285.18323 77.61075 H CF3

*** End of Report *++%

Instrument 1 11/13/2018 7:23:13 FM

(+/-)-2e

Fage 1 of L

S99

Data File C:%ZCHEM32\1.DATA\EZHOU-164YENOOSS20.D
Sample Name: MC-20-314

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

Last changed

Instrument 1

6/11/2018 5:51:54 PM
C:\CHEM32%\ 1ZMETHOD S\DEF_LC.H
6/11/2018 5:47:;55 PN
(modified after loading)

Location :

Analvsis Method : C:3ZCHEM3Z)1\METHODZ%DEF_LC1L.H
Last changed 11/13/2018 7:22:44 PM
(modified after loading)
Sample Info 0D-H, Hexane/i-Pr0OH = 90/10, 1.0 wnl/min,
DT 7, Wavelen G20 im (ZHOU-Tow 2009920 07
Marm. 7]
200 H
150 o
o
o
]
100 o
50
-
=
=
z
o4
T T T T T T
] 25 5 75 10 125 175 20 |
Area Percent Report
Jorted By Fignal
Multiplier: & 1.0000
Dilution: g 1.o000
Use Maltiplier & Dilution Factor with ISTDs
3ignal 1: VD1l &, Wavelength=230 nm
Pesk RetTime Type TWidth Area Height Area
# Tminl fwinl m&ll *s5 [ AT 1 % H
i et bt e e | | | |
1 12.217 BB 0.3022 28584.659482 115.84557 94,4116 N O
Z 19.677 EEB 0.5701 170.74945 4.58313 5.5584
-
Totals : 3055.44427  120.42870 u CF.
(+)-2e

*** End of Report ***%

Instrument 1 11/13/2018 7:22: 54 FM

Page 1 of 1




Data File C:)\CHEM32\1\DATA\ZHOU-16%YZNOOBS64.D
Sample Name: MC-20-34B+-

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

Last changed

Instrument 1

6/15/2018 1:23:40 PM
C:%CHEM32Y 1N\METHOD S\DEF_LC. 1
6/15/2018 12:59:32 PH
(modified after loading)
C:4CHEM32Y 1\METHOD S\DEF_LCLL. M
1141272018 3:50:31 FPM
(modified after loading)

Analysis Method :
Last changed

Sample Info

Location : ¥ial 1

0D, Hexane/i-Pr0OH = 20/10, 1.0 ml/min, 30 of, 230 nm

T FvElen gt 2 30 i (ZH O U- T8 2009963 07
Marm, 7]
300
250 4
200
b
Z o
= 2
150 =
100
50
i,
T T T T T T
o b 4 ] g 10 12 i
Area Percent Report
Sorted Bv 4iognal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [minl fwinl mdlT *5 R 1 & H
i et Izsm=lesmza | | | | cl N o)
1 9.574 BV 0.3036 3203.31250 151.88218 459.8997
2 10.893 VB 0.3405 3216.18506 144.89035% 50.1003
Totals : 6419,49756 306.78256 cl H CF3
(+/-)-2f

*** End of Report *++%

Instrument 1 11/12/2018 3:50: 36 FM

Fage 1 of L

S100

Data File C:%ZCHEM32\1.DATA\ZHOU-16%YZNOOGS6S5.D
Hample Name: MC-20-344

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

Last changed

Instrument 1

6/15/2018 1:37:58 PM
C:%CHEM32Y 1\METHOD S\DEF_LC.H
6/15/2018 1:37:31 PM
(modified after loading)
C:%CHEM324 1\METHOD 5\DEF_LCLL. M
1141272018 3:51:10 FPM
(modified after loading)

Analysis Method :
Last changed

Sauple Info

Location :

¥ial 1

0b, Hexane/i-PrOH = 20/10, 1.0 mbk/min, 30 o, 230 nm

DT FreTen qif 230 i [ZH O U TEW ZHOU955 107

Narm,
ano -

200 -

700 o

600 -

00 -

400 -

300 o

200 o

100 o

8531

10.021

Area Percent Report

3orted Bv
Multiplier: 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs

Hignal

3ignal 1: VD1l &, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [min] mwinl mall *5 [mATT 1 &
el et b Izsm=less=c o | | |
1 9.531 BV 0.28952 1.39635ed 727.75531  97.5853
2 10.921 VB 0.3647 344.05648 14.32294 2.4047
Totals : 1.43075ed 74z2.07825

*** End of Report *+%

Instrument 1 11/12/2018 3:51: 18 FM

Page 1 of 1




Data File C:\CHEM32\1\DATA\ZHOU-16%YZNOODS029.D
Sample Name: MC-20-42B+-

Acg. Operator

Acg, Instrument @

Injection Date
Acdg., Method
Last changed

Analysis Method :

Last changed

Sample Info

Instrument 1

6/Z1/2018 Z:00:41 PM
C:%CHEM32Y 1N\METHOD S\DEF_LC. 1
6/21/2018 1:24:52 PM

(modified after loading)
C:4CHEM32Y 1\METHOD S\DEF_LCLL. M
1141372018 7:25:43 FPM
(modified after loading)

0D-H, Hexane/i-Fr0H =50/10, 1.0 nl/min, 30 oC, 230 nm

Location : ¥ial 1

T FvElen gihe2 30 i (ZH O U- T8 ZN00 9029 7
Narm,
140 H
120
100
80
60
2
z 3
=
204
D_%w
-20 T T T T T T T
o 2 4 ] ] 10 12 14 i
Area Percent Report
Sorted Bv Jigmal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [minl fwinl mdlT *5 [maTT 1 & H
simniassnans Izzz=lesmzosl | | | Br- N o)
1l 11.458 BB 0.3672 811.52868 34.00456  50.9474
Z 13.687 BB 0.4440 781.34527 27.22516 48,0528
Totals : 1592.87695 Br N CFs

61.22972 H

Instrument 1 11/13/2018 7:25: 53 FM

*** End of Report *++%

Fage 1 of L

S101

Data File C:\CHEM32'1)DATAYZHOU-18%YZN009030.D

Sample Name: MC-20-424

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

Last changed

Analysis Method :
Last changed

Sauple Info

Instrument 1

6/Z1/2018 Z:18:02 PM
C:%CHEM32Y 1\METHOD S\DEF_LC.H
6/21/2018 2:16:57 PN

(modified after loading)
C:%CHEM324 1\METHOD 5\DEF_LCLL. M
1141372018 7:25:43 FPM
(modified after loading)

0b-H, Hexane/i-Pr0H =50/10, 1.0 mL/min, 30 oC, 230 nm

Location : ¥ial 1

T rvElen gih=2 30 i (ZH O U- T8 2009030 07
Narm,
140 H
120
100
=
80 ?
60
40
20 -
-~
£
0 T
-20 T T T T T T T
o 2 4 ] ] 10 12 14 i
Area Percent Report
Sorted Bv Hignal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1l &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [min] winl mall *5 [mATT 1 & H
e et lz==z555 | | | | Br. N o)
1 11.459 BB 0.361l5 1674.11718 71.24928 95,0873
Z 13.713 BB 0.4367 56.49313 3.08746 4.9127
7
Totals : 1760.61031 74.31674 Br H CFs
(-)-29

Instrument 1 11/13/2018 7:26: 19 FM

*** End of Report *+%

Page 1 of 1




Data File C:)\CHEM32\1\DATA\ZHOU-16%YZNOOS293.D
Sample Name: MC-20-63B+-

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

Last changed

Instrument 1

T/le/2018 2:07:19 PM
C:%CHEM32Y 1N\METHOD S\DEF_LC. 1
7/12/2018 2:06:39 PM

(modified after loading)
C:4CHEM32Y 1\METHOD S\DEF_LCLL. M
1141272018 3:30:17 FPM
(modified after loading)

0D-H, Hexane/i-PrOH =90/10, 1.0 nl/min,

Analysis Method :
Last changed

Sample Info

Location :

30 oC, 230 nm

¥ial 1

PO A, Wavelen gihe 2 o0 m (ZH O U-T W ZHI09260 07
Marm. 7]
400
350
300
2501
200
150
o
=3
100 = 3
s
50
i
T T T T T T T T T
o 2 4 5 i 10 12 14 16 18 min
Area Percent Report
Sorted Bv 4iognal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [minl winl mall *5 [maTT 1 & H
i et Izzz=lesm=oi | | | | N (0]
1 11.472 BV 0.2772 1757.79346 97.56631 50.0348
Z 16.789 BB 0.4146 1755.34514 65.50070 49,9652
N CF3
Totals : 3513.14180 163.36702 H

*** End of Report *++%

Instrument 1 11/12/2018 3:30:23 FM

(+1-)-2h

Fage 1 of L

S102

Data File C:%ZCHEM32)\1.DATA\ZHOU-16%YZNOOS292.D
Sample Name: MC-20-634

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

Last changed

Instrument 1

TALE/Z0L8 1:47:30 PM
C:%CHEM32Y 1\METHOD S\DEF_LC.H
7/12/2018 1:45:45 PN
(modified after loading)
C:%CHEM324 1\METHOD 5\DEF_LCLL. M
1141272018 3:29:33 FPM
(modified after loading)

Analysis Method :
Last changed

Sauple Info

Location : ¥ial 1

0b-H, Hexane/i-Pr0H =50/10, 1.0 mL/min, 30 oC, 230 nm

T A, avelen gehe 20 fim (ZH O U-T W ZHI09202 07
Narm,
200
700 o
&
&
600 o
500
400
300
200
100 =
=
=
0
T T T T T T T T T
o I 4 5 i 10 12 1e 16 18 min
Area Percent Report
Sorted Bv Hignal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1l &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [min] win] mndll  *s5 [mATT 1 & H
Fimniassaass Izsm=less=o o | | | | N (0]
1 11.328 BV 0.2761 1.05830ed 61589709 93,9657
Z 16.606 EE 0.4101 705,30536 26.696341 6.0343 ,
N~ “CFj
Totals : 1.16883ed 643.59344 H

(*)-2h

*** End of Report *+%

Instrument 1 11/12/2018 3:29:42 FM

Page 1 of 1



Data File C:)\CHEM32\1\DATA\ZHOU-16%YZNOOBS27.D
Sample Name: MC-20-32B+-

Acg. Operator

Acg, Instrument @

Injection Date
Acdg., Method
Last changed

Analysis Method :

Last changed

Sample Info

Instrument 1

6/12/2018 12:52:04 PH
C:%CHEM32Y 1N\METHOD S\DEF_LC. 1
6/12/2018 12:14:49 PH
(modified after loading)

Location :

C:%yCHEM32Y 1\METHOD 34DEF_LCLL. M

11/12/2018 3:57:03 FPM
(modified after loading)
0D-H, Hexane/i-PrOH = 90/10,

1.0 nl/min,

¥ial 1

30 of, 230 nm

T FElen gihe2 30 i (ZH O U- T8 2009927 7
Marm, 7]
200+
150 o
100 o
50
5
= =
2
g :
yal 3
o e ——
T T T T T T
o 5 10 15 i) 5 3 min
Area Percent Report
Sorted Bv Jigmal
Multiplier: 5 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWD1 &, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [minl winl mall *5 [maTT 1 &
e et Izzz=less=on | | | |
1 20.187 BB 0.6z2z2z 752.92138 18.65873 51.2157
Z 28.709 BB 0.8572 717.17780 12.10550  48.7843
Totals : 1470.09918 30.76423

H

L
N~ “CF3

*** End of Report *++%

Instrument 1 11/12/2018 3:57:07 PN

H
(+-)-2j

Fage 1 of L

Data File C:\CHEM32'1\DATAYZHOU-18VYZN00G329.D

Hample Name: MC-20-32A4

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

Last changed

Analysis Method :
Last changed

Sauple Info

Instrument 1

6/l2/20L8 1:29:33 PN
C:%CHEM32Y 1\METHOD S\DEF_LC.H
6/12/2018 1:29:13 PN
(modified after loading)

Location :

C:%CHEM32Y 1\METHOD 55DEF_LCLL. M

1141272018 3:56:41 FM
(modified after loading)
0b-H, Hexane/i-PrOH = 90/10,

1.0 nl/min,

¥ial 1

30 of, 230 nm

SAOT

400 -

350 o

300

250 o

00 o

150

100 -

TR

T i (ZHOU- T8 ZHO0E9 28 1)

19 961

20 556

Area Percent Report

dorted By
Multiplier:
Dilution:

Hignal
: 1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

3ignal 1: VD1l &, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [min] mwinl mall *5 [mATT 1 &
Ffmniassaans Izzz=less=ca | | | |
1 18.951 BB 0.6217 1.059759e4 271.43182 95.6638
Z 28.556 EEB 0.8833 497.50555 §.39874 4. 3362
Totals : 1.14734e4 279.83058

oy
'CFy

*** End of Report *+%

Instrument 1 11/12/2018 3:56:45 FM

S103

H

N
H
(+)-2)

Page 1 of 1



Data File C:)\CHEM32\1\DATA\ZHOU-16%YZNO0DS134.D
Sample Name: MC-20-49B+-

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

Last changed

Instrument 1 Location : ¥ial
T/LA20018 1:22:13 PM

C:%CHEM32Y 1N\METHOD S\DEF_LC. 1
74172018 1:06:50 PM

(modified after loading)
C:4CHEM32Y 1\METHOD S\DEF_LCLL. M
11/12/2018 3:59:52 FPM
(modified after loading)

0D-H, Hexane/i-PrOH =90/10, 1.

Analysis Method :
Last changed

Sample Info

0 mlL/min, 30 oC, 230nm

T rElen gihe2 30 i (ZH O - T8 200 T34 07
Marm, 7]
300
250 4
200
150 o
100
a
9
g I
=
50 =
2
i n
T T T T T T
o 5 10 15 i 5 30 i
Area Percent Report
Sorted Bv 4iognal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [minl fwinl mdlT *5 [maTT 1 &
e P P [ I [ I Ph oo
1 18.029 BB 0.7428 2916.0827¢6 60.598511 50.0841
& 30.187 BB 1.2683 2906.29150 35.17297 45.9159
Totals : 5822.37427 96.15808 Ph H CF3
(+/-)-2k

*** End of Report *++%

Instrument 1 11/12/2018 3:59: 56 PN

Fage 1 of L

S104

Data File C:%ZCHEM32\1.DATA\ZHOU-16%YZNO0S135.D
Sample Name: MC-20-494

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

Last changed

Instrument 1

7/1/2018 1:57:18 PH

C:%CHEM32Y 1\METHOD S\DEF_LC.H
7/1/2018 1:56:47 PH

(modified after loading)
C:%CHEM324 1\METHOD 5\DEF_LCLL. M
1141272018 4:00:20 PM
(modified after loading)

0b-H, Hexane/i-Pr0OH =90/10, 1.

Analysis Method :
Last changed

Sauple Info

Location :

0 nl/min,

¥ial 1

30 oC, 230nm

T vElen gihe2 90 i (ZH O - T8 2009 T35 07
Harm. 7]
300
250 4
200
=
s
=
150 o =
100
50
&
@
a
i
T T T T T T
o 5 10 15 i) 5 30 i
Area Percent Report
Sorted Bv Hignal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1l &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [min] winl mall *5 [mATT 1 & H
el et ok Izzz=lesmzac | | | | Ph N o)
1 18.705 BB 0.7313 6824.13672  142.259384 99.4047
Z 29.925 BB 0.90486 40.86567 §5.40995e-1 0.5953
‘s
Totals : B865.00238 142.834583 Ph ” CFs
(-)-2k

*** End of Report *+%

Instrument 1 11/12/2018 4:00: 32 FM

Page 1 of 1



Data File C:\CHEM32'1\DATAYZHOU-18YYZN005349.D Data File C:\CHEM32'13DATAYZHOU-18%YZN009350.D

Sample Name: MC-20-65B+- Sample Name: MC-20-654
Acg. Operator : Acg. Operator
Acg, Instrument @ Instrument 1 Location : ¥ial 1 Aog, Instrument @ Instrument 1 Location : ¥ial 1
Injection Date : T7/16/2015 §:39:50 AN Injection Date : T7/16/2015 9:55:52 AN
Acg. Method + C:ZCHEM32Y 1\METHOD S\DEF_LC.H Aceg. Method + CiZCHEM32y 1\METHOD S\DEF_LC.M
Last changed i 7/16/2018 6:09:37 AM Last changed i 7/16/2018 9:53:42 AM
(modified after loading) (modified after loading)
Analvsis Method : C:%CHEM3Z1WMETHOD 3WDEF_LCLLL N Analvsis Method : C:%CHEM3Z)1WMETHOD 3WDEF_LCLL. M
Last changed + 11/12/2018 4:04:39 FPM Last changed + 1141272018 4:07:11 FPM
(modified after loadineg) (modified after loading)
Sample Info : 0D-H, Hexane/i-Pr0OH =85/15, 1.0 nl/min, 30 oC, 230 nm Sample Info : OD-H, Hexane/i-Pr0OH =85/15, 1.0 ml/min, 30 oC, 230 nm
PO A, Wavelen gihe 2 o0 im (ZHOU-T S ZH0093499 107 WD A, avelen gehe 20 fim (ZH OU-T 97 2009350 07
Narm, Narm,
500 500
00~ 00~ -
=4
=1
o
=
300 300
=
g
o
B
200 - 200 -
3
=
100 b 100
0 0+
T T T T T T T T T T
o 10 0 30 40 50 i i} 10 0 30 40 50 i
Area Percent Report Area Percent Report
Jorted By : 4iognal Jorted By : Hignal
Multiplier: 5 1.0000 Multiplier: 5 1.0000
Dilution: 5 1.0000 Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl 4, Wavelength=230 nm Signal 1: VWDl 4, Wavelength=230 nm MeO
Peak RetTime Type Width Area Height Area MeO Peak RetTime Type Width Area Height Area O H
# [minl fwinl mdlT *5 [maTT 1 & H # [min] winl mall *5 [mATT 1 & N o
- el I I I I N. O R Rl I I I I f
1l 23.473 BB 1.2057 1.63003e4 207.25549  50.4495 1l 23.091 BB 1.1739 2.67005ed 344.935823 100. 0000 2y
Z 51.754 BB 2.5760 1.60097ed §8.1522% 48,5502 H CF3
N CF3 Totals : Z.67005ed 34493823
Totals : 3.23100ed4  295.44773 H MeO
MeO (+)-21
(+/-)-21 ==

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

Instrument 1 11/12/2018 4:04: 45 FM Page 1 of L Instrument 1 11/12/2018 4:16:41 FM Page 1 of 1

S105



Data File C:)\CHEM32\1\DATA\ZHOU-16%¥ZNOOST75.D
Sample Name: MC-21-6E(+-)

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

Last changed

Instrument 1

§/18/2018 1:44:20 PM
C:\CHEM32Y 1\METHOD S\DEF_LCLL. M
§/18/2018 1:04;09 PM

(modified after loading)
C:4CHEM32Y 1\METHOD S\DEF_LCLL. M
11/12/2018 4:18:17 FPM
(modified after loading)

Analysis Method :
Last changed

Sample Info

Location :

0D-3, Hexane/i-Pr0OH =90/10, 0.8 nl/min,

30 oC, 230 nm

T Elen gihe2 a0 i (ZH O U- T8 200775 07
Marm. 7]
400
350
300
2501
200
150
100 4
8 g
=
50 kS
0 .
T T T T T
o 10 0 30 40 50 i) i
Area Percent Report
Sorted Bv 4iognal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area H
# [minl fwinl mdlT *5 R 1 & N o}
i et Izzz=lEsnza | | | | MeO
1l 36.376 BB 1.3806 6206.34660 66.64536  50.4333
Z 64,075 BB 2.25l6 6099,70312 37.61731 49,5687 MeO N CF3
H
Totals : 1l.23060ed 104. 46266

*** End of Report *++%

Instrument 1 11/12/2018 4:18:21 FM

(+/-)-2m

Fage 1 of L

S106

Data File C:%ZCHEM32\1.DATA\ZHOU-16%YZNO0S776.D
Sample Name: MC-21-64

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

Last changed

Instrument 1

8/1B/2018 3:0Z:08 PM
C:%CHEM32% 1\METHOD 5\DEF_LCLL. M
G8/1B/2018 3:00:43 PM

(modified after loading)
C:%CHEM324 1\METHOD 5\DEF_LCLL. M
1141272018 4:18:17 FPM
(modified after loading)

Analysis Method :
Last changed

Sauple Info

Location :

0D-3, Hexane/i-PrOH =90/10, 0.8 nl/min,

30 o, 230 nm

DT FveTen qif 230 i [ZH O U TS ZHO0775 103

400 -

350 o

300

250 o

00 o

150

100 -

B4 560

Area Percent Report

3orted Bv
Multiplier: 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs

Hignal

3ignal 1: VD1l &, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [min] mwinl mall *5 [mATT 1 &
el et Izzz=lssnzs s | | |
1l 36.115 BB 1.3149 1.95430ed 222.83774 99.1763
Z 64.5869 BB 1.9350 165.62535 1.00463 0.8237
Totals : Z2.01087ed 223.84237

*** End of Report *+%

Instrument 1 11/12/2018 4:18:45 FM

MeO l

MeO. l O

(+)-2m

Page 1 of 1

ZT

Iz

r

CF,



Data File C:\CHEM321\DATAYZHOU-18YYZN005747.D Data File C:\CHEM32'1\DATAYZHOU-18VYZN009745.D

Sample Name: MC-20-101E+- Sample Name: MC-20-1014
Acg. Operator : Acg. Operator
Acg, Instrument @ Instrument 1 Location @ - Aog, Instrument @ Instrument 1 Location : -
Injection Date : 8/16/2015 §:24:52 AN Injection Date : 8§/16/2015 10:24:06 AN
Acg. Method + C:ZCHEM32y 1\METHOD S\DEF_LCLL.IT Aceg. Method + CiZCHEM32y1\METHOD 5\DEF_LCLL.H
Last changed i 871672018 §:02:23 AM Last changed i 8/1l6/2018 10:02:56 MM
(modified after loading) (modified after loading)
Analvsis Method : C:%CHEM3Z1WMETHOD 3WDEF_LCLLL N Analvsis Method : C:%CHEM3Z)1WMETHOD 3WDEF_LCLL. M
Last changed + 1141372018 7:31:41 FPM Last changed + 1141372018 7:31:41 FPM
(modified after loadineg) (modified after loadineg)
Sample Info ¢ 0D-3, Hexane/i-Pr0OH =90/10, 0.8 nl/min, 30 oC, 230 nm Sample Info ¢ O0D-3, Hexane/i-Pr0OH =90/10, 0.8 ml/min, 30 oC, 230 nm
PO A, Wavelen gihe 2 o0 im (ZHOU-T S ZH009747 07 WD A, avelen gehe 20 m (ZH O U-T S ZH0097 98 07
Narm, Narm,
140 | 140 -|
120 120
100 100
=
g
20 20 - 2
I
8
bt
=
60 + 60
¥
40 - = 40
k=4
204 20
D_—\J«L; D__AJ
20 T T T T T T T T T -20 T T T T T T T T T
o 10 20 30 40 50 ] 70 &0 o in o 10 30 3 a0 50 ] 70 &0 a0
Area Percent Report Area Percent Report
Jorted By : 4iognal Jorted By : Hignal
Multiplier: 5 1.0000 Multiplier: 5 1.0000
Dilution: 5 1.0000 Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl 4, Wavelength=230 nm Signal 1: VWDl 4, Wavelength=230 nm OMe
Peak RetTime Type Width Area Height Area OMe Peak RetTime Type Width Area Height Area O H
#  luinl fuin] mAU *s  [ukD 1 s H o § Tninl fwin] mAU *s  [udU 1 s N0
i et e | | | | N socsiizssasas Irzes=lizsssas | | | | f
1 46.755 BB 2.2221 1.05044e4 67.32678  50.3017 1 46.863 BB 2.2589 1.1518led 75.82401 100.0000 >
z 89.145 BB 3.1935 1.03784e4  42.39584 43.6983 N™ “CF3
N™ "CF3 Totals : 1.15181ed 75.82401 H
Totals : Z.08825e4d 109.72262 H OMe
OMe (+)-2n
- (+/-)-2n ==

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

Instrument 1 11/13/2018 7:32:06 FM Page 1 of L Instrument 1 11/13/2018 7:31:46 FM Page 1 of 1

S107



Data File C:)\CHEM32\1\DATA\ZHOU-16%YZNOODS435.D
Sample Name: MC-20-77B+-

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

Last changed

Analysis Method :
Last changed

Sample Info

Instrument 1
T/Z3/EZ0L8 2:38:42 PM
C:%CHEM32Y 1N\METHOD S\DEF_LC. 1
7/23/2018 2:37:16 PM

(modified after loading)
C:4CHEM32Y 1\METHOD S\DEF_LCLL. M
11/12/2018 4:29:23 PM
(modified after loading)

0D-H, Hexane/iPr0H =

Location :

90/10, 1.0 nl/min,

30 oC, 230 nm

T Elen gihe2 a0 i (ZH O U- T8 2009430 07
Marm, 7]
250
200 4
150 o
100
2
50
= &
0 T
T T T T T T T
o 2 4 ] ] 10 12 14 i
Area Percent Report
Sorted Bv Jigmal
Multiplier: 5 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWD1 &, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [minl fwinl mdlT *5 R &
e b Izzz=lesm=o | | |
1 10.508 BB 0.4956 1015.14678 31.47969  47.7832
2 13.723 BB 0.7273 1072.69287 Z22.29696 50,4919
3 20.054 BB 0.5293 36.64447 7.445897e-1 1.7z49
Totals z124.45413 54.52155

F3C O

F3C

#*% End of Report *+%

Instrument 1 11/12/2018 4:29:258 PN

H

L X
N° CF
H 3

(+/-)-20

Fage 1 of L

S108

Data File C:\CHEM32'13DATAYZHOU-18%YZN009437.D

Sample Name: MC-20-774

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

Last changed

Analysis Method :
Last changed

Sauple Info

Instrument 1
T/Z3/2018 Z:08:09 PM
C:%CHEM32Y 1\METHOD S\DEF_LC.H
7/23/2018 Z:06:10 PM

(modified after loading)
C:%CHEM324 1\METHOD 5\DEF_LCLL. M
1141272018 4:30:01 PM
(modified after loading)

0b-H, Hexane/iPr0H =

Location :

90/10, 1.0 nl/min,

30 o, 230 nm

SAOT

50

200

150 o

100 o

TR

T i (ZHOU- T8 ZHO0S 3 0

10523

13842

Area Percent Report

dorted By
Multiplier:
Dilution:

Hignal
: 1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

3ignal 1: VD1l &, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [min] mwinl mall *5 [mATT 1 &
el et Izzz=lesm=a o | | |
1 10.523 BB 0.4885 2924.61206 91.71945 89,3921
2 13.84Z BB 0.7045 347.05426 7.68461 10.6079
Totals : 3271.66632 99.40407

*** End of Report *+%

Instrument 1 11/12/2018 4:30:05 FM

FsC

Page 1 of 1



Data File C:\CHEM32\1\DATA\ZHOU-16%YZNOOB754.D
Sample Name: MC-20-Z2ZB+-

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

Last changed

Instrument 1

6/4/2018 2:40:40 PN

C:%CHEM32Y 1\METHOD S\DEF LC.1
6/4/2018 2:39:00 FM by
(modified after loading)
C:4CHEM32Y 1\METHOD S\DEF_LCLL. M
11/12/2018 3:26:08 FPM
(modified after loading)

0D-H, Hexane/i-PrOH =90/10, 1.0 nl/min,

Analysis Method :
Last changed

Sample Info

Location :

¥ial 1

30 oC, 230 nm

T FElen 2 a0 i (ZH - TE ZHO0E T34 107
Marm, 7]
300
250 o
200 -
B
g
oo
150
o
2
100 - s
50
i N . P
T T T T T T T T T
o 2 4 [ 8 10 12 14 16 18 in
Area Percent Report
Sorted Bv Jigmal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [minl fwinl mdlT *5 [maTT 1 & ‘
S ettt Irzzs=hesssoci | | | |
1 8.568 BB 0.1542 2025.32958 1569.93089 49,8895 N o
Z 16.703 BB 0.3723 2034.29395 5§5.03348  50.1104
Totals : 4059.62354  254.96436 N CF3

*** End of Report *++%

Instrument 1 11/12/2018 3:26: 57 PN

(+/-)-2p

Fage 1 of L

S109

Data File C:%ZCHEM32\1.DATA\ZHOU-16%YZNOOGTES.D
Sample Name: MC-20-2ZA4

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

Last changed

Instrument 1

6/4/2018 2:19:26 PN

C:%CHEM32Y 1\METHOD S\DEF LC.H
6/4/2018 2:17:47 FH by
(modified after loading)
C:%CHEM324 1\METHOD 5\DEF_LCLL. M
1141272018 3:26:08 FPM
(modified after loading)

Analysis Method :
Last changed

Sauple Info

0D-H, Hexane/i-PrOH =90/10, 1.0 nl/min,

Location : ¥ial 1

30 o, 230 nm

T Elen gihe2 30 i (ZH O U- T8 ZN00a7es 07
Harm. 7]
300
o
=
2
=
250 4
200
150 o
100
50
=2
Z
@
o
T T T T T T T T T
o 2 4 ] ] 10 12 14 16 18 nin
Area Percent Report
Sorted Bv Hignal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1l &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
#  [winl fwinl mall  *s wdl 1 5 |
i et b Izzz=lesm=a o | | | | N o)
1 8.573 BB 0.18z22 116.32820 9.489844 1.4587
Z 16.696 EEB 0.3737 6139.02344 Z55.35190 95.1403
-
Totals : B255.35172 Z65.25034 H CF3
(-)-2p

*** End of Report *+%

Instrument 1 11/12/2018 3:26:32 FM

Page 1 of 1



Data File C:)\CHEM32\1\DATA\ZHOU-16%YZNO11003.D
Sample Name: MC-22-1ZB+-

Acg. Operator

Acg, Instrument @ Instrument 1 Location @ -
Injection Date 12/8/2018 4:13:05 FM
Acg. Method C:\CHEM32Y 1\METHOD S\DEF_LCLL. M
Last changed 12/8/2018 3:52:42 FM
(modified after loading)
Analvsis Method : C:%CHEM3Z1WMETHOD 3WDEF_LCLLL N
Last changed 121272018 6:11:11 FPM
(modified after loading)
Sample Info 0D-H, Hexane/i-Fr0H = 90/10, 1.0 mL/min, 30 o, 230 nm
T FElen gihe2 30 i (ZH O - T8 ZN0 T 1009 07
Marm. 7]
700
2
600 g
-
500
400 §
o
300
200
100
i
T T T T T T T
o I 4 a i 10 12 14 min)
Area Percent Report
Sorted Bv 4iognal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [minl fwinl mdlT *5 R 1 & Ph
i et Izzz=lesm=as | | | | r
1 9.560 BB 0.2413 8744.78516  551.85980 49,9368
2 13.445 VB 0.3780 8766.92773 353.67664 50.0832 N 0]
Totals : 1.75117e4d 915.53644 f
N CF3
H
(+1)-29

*** End of Report *++%

Instrument 1 12/12/2018 6:11:15 FM

Fage 1 of L

S110

Data File C:%ZCHEM32\1.DATA\ZHOU-16%YZNO11004.D
Sample Name: MC-22-1Z2A4

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

Last changed

Instrument 1
1Z/B/Z018 4:34:05 PM

12/8/2018 4:32:26 PN
(modified after loading)
Analysis Method :
Last changed 1241272018 6:11:11 FPM
(modified after loading)

Sample Info 0b-H, Hexane/i-Pr0OH = 90/10,

Location : .

C:3CHEM32Y 1\METHOD 55DEF_LCLL. M

C:%CHEM3ZY 1N\METHOD 55DEF_LCLL. M

1.0 ul/min, 30 of, 230 nm

T vElen gihe2 30 i (ZH O - T8 ZN0 T 1004 07
Marm. 7]
700
600
500
400 ?:
it
300
200
100 -
@
=
n
=
o4
T T T T T T T
o I 4 ] i 10 12 14 rmin)
Area Percent Report
Sorted Bv Hignal
Multiplier: 5 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VD1l &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
#  [winl fwinl mall  *s wdl 1 5 Ph
e el B | | I | r
1 9.598 BB 0.2357 380.6788¢6 25.031z0 4.1654 N o)
2 13.440 VB 0.3761 8758.33008 355.68436 595.5346 :/|/
Totals : 9139.005894 380.71556 N '//CFB
H
== (+)-2q

*** End of Report *+%

Instrument 1 12/12/2018 6:11:40 FM

Page 1 of 1




Data File C:%CHEM3Z2%1%DATAYZHOU-184YENOOSS516.D
Sample Name: MC-20-31B+-

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

Last changed

Analysiz Method :
Last changed

Sample Info

Instrument 1

7/Z8/2018 1:17:52 PM
C:\CHEM3Z2\ 1Z\METHOD S\DEF_LC.M
7/26/2018 12:50:54 PH
(modified after loading)
C:\CHEM3Z\ 1\METHOD 5%DEF_LC11.M
11/13/2018 7:25:49 PM
(wodified after loading)

Location :

0b-H, Hexane/i-Pr0OH = 90/10, 1.0 ml/min, 30 o, 230 nm

WO A, Wavelen gih=230 nim (ZHOU-1 577 ZHO0 9516 03
Harm.
140 +
120 4
1004
80
i o 8
-
40 o =
il
i
20
0_4—_&./\_4\“ -
20 T T T T T T T
a I 4 ] ] 10 12 14 rin|
Area Percent Report
Sorted By Fignal
Multiplier: & 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wawvelength=230 nm
Peak RetTime Type Width Area Height Area
# minl [min wmAlT *s5 [T a1T 1 %
i b e Lt | | | | o o
1 7.903 EB 0.1557 535.84174 53.1672z2 50.20897
2 14.756 EE 0.3013 532.35773 27.35320 49,7903
Totals 1069,159346 80. 52041 N CF3

**+ End of Report *%*%

Instrument 1 11/13/2018 7:27: 56 FI

(+1-)-2r

Fage 1 of 1

Data File C:%CHEM3Z23)1%DATa)ZHOU-184YENOOSS517.D
Sample Name: MC-20-314

Instrument 1 11/13/2018 7:28:35 PI

S111

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

Last changed

Analysiz Method :
Last changed

Sample Info

Instrument 1

7/Z8/2018 1:44:58 PH
C:\CHEM3Z2\ I\METHOD S\DEF_LC.M
7/28/2018 1:35:37 PN

(modified after loading)
C:\CHEM32\ 1\METHOD 5“\DEF_LC11.M
11/13/2018 7:28:23 PM
(wodified after loading)

0b-H, Hexane/i-Pr0OH = 90/10, 1.0 wml/min, 30 of, 230 mm

Location : =

VWO A, Wavelen gih=20 nim (ZHOU-1 ST ZN00 95 17 07
Harm. 7
&0
60+
40
£
=
20 g
~
o /\
-0 T T T T T T T
0 z 4 ] ] 10 12 14 rin|
Area Percent Report
Sorted By Siomal
Multiplier: & 1.0000
Dilution: 1.0000

Use Multiplier & D

ilution Factor with ISTDs

Signal 1: VD1l &, Wavelength=230 mm

Peak RetTime Type
#  [minl

el ot ! Izz==1
1 7.882 EB
2 14.741 EE

Width Ares Height Area
[min] wAT  *5 wdll 1 %
——————— | | | O. (0]
0.1576 L33.67540 13.18582 zl.5Bzz
0.3012 485.70389 24,96558  78.4178 @[ T
N~ “CFs
619.37929 38.15150 H

(+)-2r

**+ End of Report +%%

Fage 1 of 1




Data File C:%CHEM3Z2%1%DATaYZHOU-184YENO10090.D
Sample Name: MC-21-33B+-

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

Last changed

Analysiz Method :
Last changed

Sample Info

Instrument 1 Location :

9/5/2018 4:06:04 PH
C:\CHEM32\ 1\METHOD 5“\DEF_LC11.M

9/5/2018 4:03:34 PH

(modified after loading)
C:\CHEM3Z\ 1\METHOD 5%DEF_LC11.M
11/13/2018 7:35:00 PM

(wodified after loading)

0J-H, Hexane/i-Pr0H = 90/10, 0.9 wl/min,

30 of, 230 rm

SAUOT A, Wavelen gth=2 30 nm (ZHO0- 700 ZHOT 0090 )

55542

Gd.214

Area Percent Report

Jorted Bv
Multiplier:
Dilution:

Fignal
H 1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl &, Wawvelength=230 nm

Peak RetTime Type
# Iminl

Width Area Height Area
[minl mAlT  *s [ a1 1 %

1 55.542 EB
Z 64.314 EB

Totals :

1.0109 1141.48072 17.51209 49,7635
1.1623 1152.06262 15.22610 50.2305

Z293.55334  32.73819

3

H
[INJ\
N CF.
H

(+/-)-6a

**+ End of Report *%*%

Instrument 1 11/13/2018 7:35:07 PM

Fage 1 of 1

Data File C:%CHEM32%1%DATANZHOU-184YZN010069.D

Sample Name: MC-21-334

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

Last changed

Analysiz Method :
Last changed

Sample Info

Instrument 1 Location : =
9/5/2018 Z£:53:11 PO

C:\CHEM32\ 1\METHOD 5 \DEF_LC11.M

9/5/2018 Z:36:28 PN

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

11/13/2018 7:50:37 PM

(wodified after loading)

07J-H, Hexane/i-Pr0OH = 90/10, 0.9 wml/min, 30 of, 230 mm

PRI A, Mavelen gi= 230 rim (ZF0- T ZNOTI0ea 1y
Harm. 7]
704
&0
50
40
304 3
]
2
204
104 =
2
oM 5
10
-z0 T T T T T T
i 10 n 30 40 50 0 i
Area Percent Report
Sorted By Siomal
Multiplier: & 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1l &, Wavelength=230 mm
Peak RetTime Type Width Ares Height Area
# Tminl [min] wAIT *s5 [ a17 1 %
e B ] B I [ I [ H
1 55.688 BB 0.7530 35.09859 6.23460e-1 z.z2252
2 64.284 BB 1.1485 1709.185872 22.49501 97.7748 j
.
Totals : 1748.08731  23.12447 N CFs
(-)-6a
**+ End of Report +%%
Instrument 1 11/13/2018 T:50: 41 PH Fage 1 of 1

S112




Data File C:%CHEM3Z2%1%DATa)ZHOU-184YENOOSS531.D
Sample Name: MC-20-33

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

Last changed

Instrument 1

T/Z9/2018 5:20:47 AN
C:\CHEM3Z2\ 1Z\METHOD S\DEF_LC.M
T/29/2018 5:02:28 AN
(modified after loading)
Analysiz Method :
Last changed 11/12/2018 4:36:06 PM
(wodified after loading)
Sample Info
m

Location : =

C:yCHEM3ZY L\METHOD S4DEF_LC11. M

07-H, Hexane/i-Pr0OH = 95/5, 30, 0.8 mL/min, 30 o, 230

AN A, Miavelength=230 nm (ZHOU-1 8 ZN00 9531 .0)

140 o

120

100 4

20.002

37 638

Area Percent Report

sorted By
Multiplier: 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal

Sigmal 1: VWD1 &, Wawelength=230 nm

Ares

5

Peak RetTime Type Width Area Height
# [min] [min] whT %= [mal ]
e [ lizsselesmrass | |
1 29.90Z EE 0.5422 1911.28931 53.85484
2 37.639 BB 0.6801 1912.82959 43. 40983
Totals 35z24.21899 97.26453

43,9786
50.0214

3

ol

(+-)-6p

*#*% End of Report *#%%

Instrument 1 11/12/2018 4:36: 11 I

Fage 1 of 1

Data File C:%CHEM3Z23)1%DATa)ZHOU-184YENOOSS5532.D
Sample Name: MC-20-73

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

Last changed

Instrument 1 Location : =
772972018 9:15:05 &AM

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

7/29/2018 9:02:23 AN

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

11/12/2018 4:36:06 PM

(wodified after loading)

07J-H, Hexane/i-Pr0OH = 95/5, 30, 0.8 ulL/min, 30 o, 230
m

Analysiz Method :
Last changed

Sample Info

AN A, Miavelength=230 nm (ZHOLU-1 8V ZN00 9532 .0)

a0
120
100 4
&0 o
&0 -
40 o

0

103563

3fi AAG

-0 T T T T T

Area Percent Report

sorted By
Multiplier: 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with I3TDs

Signal

Sigmal 1: VWDl &, Wawelength=230 rm

Peak RetTime Type Width Area Height Ares
# [min] [min] whT *= [walT ] %
e [ lz=emltsrmnss | | | [
1 29.358 VB 0.5559 144.897533 4.06493 2.4773
2 36.896 EE 0.6885 5707.23486 1E27.4z2187 897 5227
Totals 585z.21019 131.48680

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

Instrument 1 11/12/2018 4:38:08 PI

S113

Nj
: :N "ICF,
N 3

(+)-6p

Fage 1 of 1



Data File C:%CHEM3Z2%1WDATAZHOU-18%YENOL1026.D
Sample Name: MC-2Z2-15B+-

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

Last changed

Instrument 1

12/10/2018 10:02:15 AM
C:\CHEM32\ 1\METHOD 5 DEF_LC11.
12/10/2018 10:02:00 AM
(modified after loading)
C:\CHEM3Z\ 1\METHOD 5\DEF_LC11.
12/12/2018 6:13:49 PM
(wodified after loading)
0I-H, Hexane/i-PrioH = 90710,

Analysiz Method :
Last changed

Sample Info

Location : =

u

"

0.9 nl/min, 30 of, 230 rm

WO A, Wavelen gih=230 nim (ZHOU-1 577 ZH0T 1026 07
Harm. 7]
175
180
126
1004
754
@
4
&
@
50 o
g
254 2
0 L /\
T T T T T T
a 10 0 30 40 50 i) rain|
Area Percent Report
Sorted By Fignal
Multiplier: & 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wawvelength=230 nm
Peak RetTime Type Width Area Height Area
#  [Iwinl [minl mAT  *5 [mdll 1 & Ph
it o b e e | | | | r
1 29.089 BB 0.6307 1950.45744 45.06812 49,9038
2 e0.061 EE L. 4025 1955.01519 21.10945 50,0962 N
Totals : 3808.51562 69.17757 ]\
N CF;
H
- (+1-)-6q

**+ End of Report *%*%

Instrument 1 12/12/2018 6:13: 57 FI

Fage 1 of 1

Data File C:%CHEM3Z23)1%DATa)ZHOU-184YENOL11027.D
Sample Name: MC-2Z2-154

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

Last changed

Instrument 1

12/10/2018 11:25:43 AM
C:\CHEM32\ 1\METHOD 5 \DEF_LC11.M
12/10/2018 11:19:39 AM
(modified after loading)
C:\CHEM32\ 1\METHOD 5“\DEF_LC11.M
12/12/2018 6:14:23 PM
(wodified after loading)

Analysiz Method :
Last changed

Sample Info

0J-H, Hexane/i-Pr0H = 490710, O.

Location : =

9 wlL/min, 30 of, 230 mm

WO A, Wavelen gih=20 nim (ZHOU-1 97 ZN0T 1027 07
Harm. 7]
175
180 4
126
1004
754
50 o
z
2
2
254 -
B
1
=
D——" ] A
T T T T T T
0 10 0 30 40 50 it rain|
Area Percent Report
Sorted By Himmal
Multiplier: & 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1l &, Wavelength=230 mm
Peak RetTime Type Width Ares Height Area
# Tminl [min] wAIT *s5 [ a17 1 %
B | ====l=mmmm- | I | I Ph
1 29.982 BB 0.5910 135.19583 3.35860 4.73385 r
2 e0.001 EE 1.3946 2737.44604 29.445832 95,2605 N
Totals : 2873.64188 32.808592 @[ j
N~ “CF3
H
N (+)-6q

**+ End of Report +%%

Instrument 1 12/12/2018 6:14: 26 PI

S114
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