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1. General and Materials

General: Commercially available reagents were used without further purification. Solvents
were treated prior to use according to the standard methods. 'H NMR, C NMR and "F NMR
spectra were recorded at room temperature in CDCl; on 400 MHz instrument with tetra-
methylsilane (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).

2. General Procedure for Synthesis of a-CF3; Hydrazones

General Procedure A for the synthesis of cyclic substrates (1a-1k)

All cyclic substrates were prepared from the accessible starting materials appropriate
fluorinated y-ketoacids and arylhydrazines according to the literature methods.!"! Hydrazones 1a,
1c, 1d, 1f, and 1i are known and their NMR data matched the literature data.
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Fluorinated y-ketoacids (4.0 mmol), TsOH (0.4 mmol), and arylhydrazines (4.0 mmol) were
mixed and refluxed in toluene (30 mL) for 12 h under nitrogen atmosphere. Then the mixture was
cooled to room temperature. Solvent was removed under reduced pressure and the crude mixture
was subjected to flash column chromatography on silica gel using petroleum ether/
dichloromethane (1:1) as eluent to afford the pure products.

General Procedure B for the synthesis of linear substrates (3a-3j)

All acyclic substrates were prepared from the accessible starting materials appropriate
2,2,2-trifluoro-1-arylethanones and arylhydrazines according to the literature methods.™

Hydrazones 3a-b are known and their NMR data matched the literature data.
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2,2,2-Trifluoro-1-arylethanones (5.0 mmol), AcOH (5.0 mmol) and arylhydrazines (6.0
mmol) were mixed and refluxed in EtOH (30 mL) for 12 h. Then the mixture was cooled to room

temperature. Solvent was removed under reduced pressure and the crude mixture was subjected to
flash column chromatography on silica gel using petroleum ether/dichloromethane (10:1) as eluent
to afford the pure products.

2-m-Tolyl-6-(trifluoromethyl)-4,5-dihydropyridazin-3(2H)-one (1b): Yellow oil; yield
21%; "H NMR (400 MHz, CDCl3) § 7.30 (t, J = 7.7 Hz, 1H), 7.23 (d, J = 8.5 Hz, 2H), 7.13 (d, J = 7.7

o Hz, 1H), 2.88-2.80 (m, 2H), 2.79-2.77 (m, 2H), 2.38 (s, 3H); *C NMR (100 MHz,
¢m CDCL;) & 164.3, 140.8 (q, Jor = 36.4 Hz), 140.0, 138.8, 128.6, 128.4, 125.7, 122.2,

N
120.7 (q, Jep = 272.0 Hz), 27.0, 21.4, 20.3; ’F NMR (377 MHz, CDCl3) & -70.9 (s,

3F); HRMS Calculated For Cj,H;,FsN,0 [M+H]" 257.0902, found 257.0896.
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2-(3-Chlorophenyl)-6-(trifluoromethyl)-4,5-dihydropyridazin-3(2H)-one (1e) Yellow oil;

o yield 46%; 'H NMR (400 MHz, CDCl3) 8 7.51 (t, J = 1.9 Hz, 1H), 7.39-7.38 (m, 1H),
N/©\C, 7.33 (t, J = 7.9 Hz, 1H), 7.29-7.27 (m, 1H), 2.90-2.84 (m, 2H), 2.83-2.76 (m, 2H);
¢N 13C NMR (100 MHz, CDCls) § 164.1, 141.6 (q, Je.r = 36.7 Hz), 140.9, 134.3, 129.6,
CFs 127.4, 124.9, 122.8, 120.7 (q, Jer = 272.0 Hz), 27.0, 20.3; "’F NMR (377 MHz,
CDCly) 8 -71.0 (s, 3F); HRMS Calculated For C;;HyCIF3N,O [M+H]+ 277.0356, found: 277.0350.

2-(2-Fluorophenyl)-6-(trifluoromethyl)-4,5-dihydropyridazin-3(2H)-one (1g): Yellow solid;

mp: 54-55 °C, yield 39%; 'H NMR (400 MHz, CDCl;) & 7.40-7.34 (m, 2H), 7.24-7.15 (m, 2H),

o 2.94-2.90 (m, 2H), 2.85-2.80 (m, 2H); *C NMR (100 MHz, CDCl;) & 164.0, 157.3 (d,

N/@ Jor=252.3 Hz), 141.3 (q, Jc.r = 36.4 Hz), 130.3 (d, Jc.r= 8.0 Hz), 128.5, 127.9 (d, Jo.r

¢N F =12.5Hz), 124.6 (d, Jc.r= 3.8 Hz), 119.0 (q, Jc.r = 272.0 Hz), 116.6 (d, Jo.r = 19.8 Hz),

CFs 26.4, 20.4; "F NMR (377 MHz, CDCly) & -71.0 (s, 3F), -119.7 (s, 1F); HRMS
Calculated For C;HoF4N,O [M+H]+ 261.0651, found: 261.0646.

2-(3-Fluorophenyl)-6-(trifluoromethyl)-4,5-dihydropyridazin-3(2H)-one (1h): Yellow oil;

yield 49%; 'H NMR (400 MHz, CDCls) & 7.40-7.27 (m, 3H), 7.01 (t, J = 8.2 Hz, 1H), 2.90-2.86 (m,

o 2H), 2.84-2.80 (m, 2H).; °C NMR (100 MHz, CDCl) & 164.1, 162.5 (d, Jo.r = 246.1

N@\F Hz), 141.3 (q, Jer = 36.4 Hz), 141.3 (d, Jo.r = 10.0 Hz), 129.8 (d, Jo.r = 9.0 Hz). 120.2

N (Q, Jep = 272.0 Hz), 120.0 (d, Jo.p = 3.2 Hz), 114.1 (d, Jep = 21.0 Hz), 112.1 (d, Jo.p =

CFs 25.2 Hz), 27.0, 20.2; "”F NMR (377 MHz, CDCly) & -71.0 (s, 3F), -111.8 (s, 1F);
HRMS Calculated For C;;HoF;N,O [M+H]+ 261.0651, found: 261.0646.

2-(3,4-Dimethylphenyl)-6-(trifluoromethyl)-4,5-dihydropyridazin-3(2H)-one (1j): Yello-
woil; yield 49%; '"H NMR (400 MHz, CDCls) 8 7.18-7.64 (m, 3H), 2.85-2.81 (m, 2H), 2.79-2.74 (m,
o 2H), 2.27 (s, 3H), 2.26 (s, 3H); *C NMR (100 MHz, CDCl3) & 164.3, 140.6 (q, Je.p =
N/EI 36.7 Hz), 137.8, 137.3, 136.4, 129.9, 126.3, 122.6, 120.8 (q, Jc.r = 272.0 Hz), 26.9,
N 20.3, 19.9, 19.4; "F NMR (377 MHz, CDCl;) & -70.9 (s, 3F); HRMS Calculated For
CFs C3H4,F3N,0 [M+H]" 271.1058, found: 271.1053.

2-(3,5-Dimethylphenyl)-6-(trifluoromethyl)-4,5-dihydropyridazin-3(2H)-one (1k): Yello-

wsolid; mp: 104-105 °C, yield 47%; 'H NMR (400 MHz, CDCl;) § 7.02 (s, 2H), 6.96 (s, 1H), 2.85 (d,

J =172 Hz, 2H), 2.80-2.76 (m, 2H), 2.34 (s, 6H); °C NMR (100 MHz, CDCl;) & 164.3,

i /@\ 140.6 (q, Jc.r = 36.7 Hz), 139.9, 138.6, 129.5, 123.0, 120.8 (q, Jc.r = 272.0 Hz), 27.0,

/E 21.3, 20.3; F NMR (377 MHz, CDCL;) & -70.9 (s, 3F); HRMS Calculated For
CFs C3H4,F3N,O [M+H]" 271.1058, found: 271.1053.

1-m-Tolyl-2-(2,2,2-trifluoro-1-phenylethylidene)hydrazine (3c): Yellow oil; yield 60%; 'H
NMR (400 MHz, CDCl3) § 7.75 (s, 1H), 7.57-7.52 (m, 3H), 7.39 (d, J = 7.1 Hz, 2H), 7.13 (t, J= 7.8
H Hz, 1H), 6.88 (s, 1H), 6.82 (d, J = 8.1 Hz, 1H), 6.75 (d, J = 7.5 Hz, 1H), 2.30 (s,

N|r 3H); *C NMR (100 MHz, CDCl3) § 142.9, 139.4, 131.3 (q, Jo.r = 34.8 Hz), 130.6,
@c& 129.9, 129.2, 129.0, 127.1, 122.8, 121.8 (q, Jc.» = 270.8 Hz), 114.2, 110.8, 21.5; "°F
NMR (377 MHz, CDCl;) 8 -66.2 (s, 3F); HRMS Calculated For C;sH4F3N;

[M+H]" 279.1109, found: 279.1104.
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1-(4-Fluorophenyl)-2-(2,2,2-trifluoro-1-phenylethylidene)hydrazine (3d): Yellow oil;
yield 63%; 'H NMR (400 MHz, CDCly) & 7.78 (s, 1H), 7.60-7.52 (m, 3H), 7.41 (d, J = 5.5 Hz, 2H),
H 7.02-6.92 (m, 4H); *C NMR (100 MHz, CDCl;) & 158.3 (d, Jo.r = 239.8 Hz),

N O 139.3, 131.7 (q, Jer = 35.0 Hz), 130.7, 129.9, 128.9, 127.0, 121.8 (q, Jor =
Ej/kC P 270.8 Hz), 115.9 (d, J = 22.8 Hz), 114.8 (d, Jor = 7.7 Hz); "°F NMR (377 MHz,
CDCl3) 6 -66.3 (s, 3F), -122.3 (s, 1F); HRMS Calculated For C;;H;;F;N;
[M+H]" 283.0858, found: 283.0853.

1-Phenyl-2-(2,2,2-trifluoro-1-p-tolylethylidene)hydrazine (3e): Yellow oil; yield 50%; 'H

NMR (400 MHz, CDCl;) & 7.80 (s, 1H), 7.37 (d, J = 7.6 Hz, 2H), 7.30-7.24 (m, 4H), 7.06-7.03 (m,

N 2H), 6.94-6.91 (m, 1H), 2.44 (s, 3H); *C NMR (100 MHz, CDCl;) & 143.0, 140.8,

NI \© 131.8 (q, Jor = 34.8 Hz), 130.5, 129.3, 128.8, 124.0, 121.8, 121.2 (q, Jc.r = 270.7

ﬁ s Hz), 113.5, 21.5; "YF NMR (377 MHz, CDCl;) & -66.4 (s, 3F); HRMS Calculated
For C,sH 4F5N, [M+H]" 279.1109, found: 279.1104.

1-Phenyl-2-(2,2,2-trifluoro-1-m-tolylethylidene)hydrazine (3f): Yellow oil; yield 52%; 'H
NMR (400 MHz, CDCly) & 7.79 (s, 1H), 7.47-7.43 (m, 1H), 7.36-7.33 (m, 1H), 7.28-7.20 (m, 4H),
»H 7.07-7.04 (m, 2H), 6.96-6.91 (m, 1H), 2.44 (s, 3H); >C NMR (100 MHz, CDCl;) &

N 143.0, 139.9, 131.8 (q, Jo.r = 34.8 Hz), 131.4, 129.7, 129.4, 129.3, 127.0, 126.0,
CFs 121.8, 121.2 (q, Je.r = 270.7 Hz), 113.6, 21.5; '°F NMR (377 MHz, CDCl;) § -66.4

(s, 3F); HRMS Calculated For C,5sH;4F3N; [M+H]+ 279.1109, found: 279.1104.

1-Phenyl-2-(2,2,2-trifluoro-1-(4-fluorophenyl)ethylidene)hydrazine (3g): Yellow oil;

yield 25%; 'H NMR (400 MHz, CDCly) § 7.72 (s, 1H), 7.43-7.39 (m, 2H), 7.29-7.24 (m, 4H),

H 7.08-7.04 (m, 2H), 6.98-6.93 (m, 1H); *C NMR (101 MHz, CDCl;) § 163.8 (d,

N|r Jor=251.7Hz), 142.8, 132.0 (d, Jo.r = 8.6 Hz), 130.5 (q, Jo.r = 35.2 Hz), 129.4,

/©)\CF3 122.9 (d, Jo.r = 3.7 Hz), 122.1, 120.3 (q, Jc.r = 270.5 Hz), 117.2 (d, Jo.p = 21.8

F Hz), 113.6; "°F NMR (377 MHz, CDCl3) § -66.5 (s, 3F), -108.7 (s, 1F); HRMS
Calculated For C14H11F4N2 [M+H]+ 283.0858, found: 283.0853.

1-(1-(3,4-Dimethylphenyl)-2,2,2-trifluoroethylidene)-2-phenylhydrazine (3h): Yellow oil;
yield 83%; 'H NMR (400 MHz, CDCly) & 7.82 (s, 1H), 7.33-7.30 (m, 1H), 7.28-7.23 (m, 2H),
FH 7.16-7.11 (m, 2H), 7.06-7.04 (m, 2H), 6.96-6.91 (m, 1H), 2.35 (s, 3H), 2.34 (s,
| O 3H); '*C NMR (100 MHz, CDCl3) & 143.1, 139.5, 138.5, 132.0 (q, Jo.r = 34.8 Hz),
131.0, 129.7, 129.3, 126.3, 124.4, 121.9 (q, Jc.r = 270.7 Hz), 121.7, 113.5, 19.9,
19.8; F NMR (377 MHz, CDCly) & -66.5 (s, 3F); HRMS Calculated For

C16H 6F3N, [M+H]" 293.1266, found: 293.1260.

1-(1-(3,5-Dimethylphenyl)-2,2,2-trifluoroethylidene)-2-phenylhydrazine (3i): Yellow oil;
yield 80%; 'H NMR (400 MHz, CDCls) § 7.77 (s, 1H), 7.21 (t,J = 7.9 Hz, 2H), 7.13 (s, 1H), 7.02 (d, J
R = 7.9 Hz, 2H), 6.97 (s, 2H), 6.89 (t, J = 7.3 Hz, 1H), 2.36 (s, 6H); *C NMR (100
NI \© MHz, CDCl;) 6 143.1, 139.8, 132.3, 132.2 (q, Jc.r = 34.8 Hz), 129.4, 127.0, 126.4,
o 121.8, 121.7 (q, Jer = 270.7 Hz), 113.6, 21.4; 'F NMR (377 MHz, CDCl;) §
-66.3 (s, 3F); HRMS Calculated For Ci¢H;cF;N, [M+H]+ 293.1266, found:

293.1260.

1-Phenyl-2-(2,2,2-trifluoro-1-(naphthalen-2-yl)ethylidene)hydrazine (3j): Pale yellow
solid; mp = 130-131 °C, yield 73%; 'H NMR (400 MHz, CDCl;) 5 8.03 (d, J = 8.5 Hz, 1H), 7.93-7.86
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(m, 4H), 7.64-7.56 (m, 2H), 7.45 (d, J = 8.4 Hz, 1H), 7.27-7.22 (m, 2H), 7.05
(d, J = 7.7 Hz, 2H), 6.93 (t, J = 7.3 Hz, 1H); *C NMR (100 MHz, CDCL;) &

H
N
O
(;|:3 142.9, 133.9, 133.4, 131.6 (q, Jc.r = 34.8 Hz), 129.9, 129.4, 129.3, 128.5, 128.0,
127.8, 127.2, 125.3, 124.4, 122.6 (q, Jep = 270.7 Hz), 121.9, 113.6; '’F NMR
(377 MHz, CDCl;) 8 -66.1 (s, 3F); HRMS Calculated For C,gH4F;N; [M+H]+ 315.1109, found:
315.1104.
3. General Procedure for Hydrogenation of a-CF; Hydrazones

(0]

o
JAr
N-AT PA(OCOCF),/(S)-SegPhos &lﬂ
| NH
=N 80 °C/TFE/H, (1000 psi)/48 h .
CFs 8
) 2
NHA Y

| Pd(OCOCF3),/(S)-SegPhos :
‘/ “CFj - : CF3
80 °C/TFE/H, (1000 psi)/48 h
3 4
General procedure: (S)-SegPhos (6.7 mg, 0.011 mmol) and Pd(OCOCF;3), (3.3 mg, 0.01
mmol) were placed in a dried Schlenk tube under nitrogen atmosphere, and 1 mL degassed
anhydrous acetone was added. The mixture was stirred at room temperature for 1 h, and then
solvent was removed under vacuum to give the catalyst. In a glovebox, trifluoromethyl substituted
hydrazones (0.2 mmol) and the above catalyst together with TFE (2.0 mL) were stirred at room
temperature for 1 min. Subsequently, trifluoroacetic acid (TFA, 22.8 mg, 0.2 mmol) was added to
the reaction mixture. The hydrogenation was performed at 80 °C under H, (1000 psi) in a stainless
steel autoclave for 48 h. After carefully releasing the hydrogen, the resulting mixture was
concentrated under vacuum and dissolved in saturated aqueous sodium bicarbonate (5 mL). After
stirring for 10 min, the mixture was extracted with dichloromethane and dried over sodium sulfate.
After purification by silica gel chromatography using petroleum ether/dichloromethane (1:1) as
eluent, the enantiomeric excess of the products were determined by HPLC with chiral column.

Scalable reaction: (R)-SegPhos (33.5 mg, 0.055 mmol) and Pd(OCOCFj3), (16.5 mg, 0.05
mmol) were placed in a dried Schlenk tube under nitrogen atmosphere, and 2 mL degassed
anhydrous acetone was added. The mixture was stirred at room temperature for 1 h, and then
solvent was removed under vacuum to give the catalyst. In a glovebox, trifluoromethyl substituted
hydrazones 1¢ (256.2 mg, 1.0 mmol) and the above catalyst together with TFE (5.0 mL) were
stirred at room temperature for 1 min. Subsequently, trifluoroacetic acid (TFA, 114.0 mg, 1.0
mmol) was added to the reaction mixture. The hydrogenation was performed at 80 °C under H,
(1000 psi) in a stainless steel autoclave for 48 h. After carefully releasing the hydrogen, the
resulting mixture was concentrated under vacuum and dissolved in saturated aqueous sodium
bicarbonate (20 mL). After stirring for 10 min, the mixture was extracted with dichloromethane
and dried over sodium sulfate. The residue was purified by silica gel column chromatography
(petroleum ester/ dichloromethane = 1/1) to afford a yellow oil compound: 0.245 g, 95% yield.
The enantiomeric excess of the product 2¢ were determined by HPLC: 95% ee; (OD-H, elute:
Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min), t; = 12.0 min, t, = 17.8 min
(may).
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(+)-2-Phenyl-6-(trifluoromethyl)piperazin-3-one (2a): Yellow oil; yield 94%, 95% ee,
[a]*p = +5.0 (¢ 0.50, CHCl3); "H NMR (400 MHz, CDCl;) § 7.70-7.67 (m, 2H), 7.36-7.31 (m, 2H),
7.15 (t, J= 7.4 Hz, 1H), 4.78 (d, J = 7.6 Hz, 1H), 3.76-3.67 (m, 1H), 2.70-2.60 (m, 2H),

o]
N 2.43-2.36 (m, 1H), 2.17-2.10 (m, 1H); >C NMR (101 MHz, CDCl;) & 172.4, 141.3,
|
NH 128.5, 125.3, 125.0 (q, Jo.r = 278.7 Hz), 121.4, 55.7 (q, Je.r = 30.2 Hz), 31.0, 21.7; g
CFs NMR (377 MHz, CDCl;) & -76.1 (s, 3F); HRMS Calculated For C;;H;F;N,O

[M+H]+ 245.0902, found: 245.0896; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254
nm, flow rate: 1.0 mL/min), t; = 12.6 min (maj), t, = 20.0 min.

(+)-2-m-Tolyl-6-(trifluoromethyl)piperazin-3-one (2b): Yellow oil; yield 91%, 95% ee,
[a]*°p = +7.0 (c 0.50, CHCLy); "H NMR (400 MHz, CDCl;) § 7.48-7.42 (m, 2H), 7.21 (t, J = 7.8 Hz,
o 1H), 6.97 (d, J = 7.5 Hz, 1H), 4.81 (d, J = 7.7 Hz, 1H), 3.71-3.62 (m, 1H), 2.67-2.52
NQ\ (m, 2H), 2.40-2.32 (m, 4H), 2.15-2.07 (m, 1H); *C NMR (100 MHz, CDCl;) § 172.5,

NH 141.2, 138.4, 128.3, 126.3, 125.3 (q, Jc.r = 278.8 Hz), 122.4, 118.8, 55.6 (q, Jor =

CFs 30.2 Hz), 30.9, 21.7, 21.6; '’F NMR (377 MHz, CDCl3) & -76.0 (s, 3F); HRMS
Calculated For C;,H4F3N,O [M+H]™ 259.1058, found: 259.1053; HPLC (OD-H, elute:
Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min), t; = 11.1 min (maj), t, = 17.2

min.

(+)-2-p-Tolyl-6-(trifluoromethyl)piperazin-3-one (2¢): Yellow oil; yield 95%, 95% ee,
[a]*’p = +6.6 (¢ 0.50, CHCl3); 'H NMR (400 MHz, CDCl;) § 7.51 (d, J = 8.5 Hz, 2H), 7.13 (d, J = 8.3
o Hz, 2H), 4.84 (d, J= 7.6 Hz, 1H), 3.70-3.61 (m, 1H), 2.66-2.55 (m, 2H), 2.37-2.31 (m,
¢N©/ 4H), 2.14-2.03 (m, 1H); *C NMR (100 MHz, CDCl3) & 172.4, 138.8, 135.2, 129.1,
NH 126.0 (q, Je.r = 278.8 Hz), 121.7, 55.6 (q, Je.r = 30.2 Hz), 30.9, 21.7, 20.9; '°F NMR
CF3 (377 MHz, CDCl3) & -76.1 (s, 3F); HRMS Calculated For C;;H4F3N,0 [M+H]+
259.1058, found: 259.1053; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm,
flow rate: 1.0 mL/min), t; = 11.5 min (maj), t, = 17.4 min.

(+)-2-(4-Methoxyphenyl)-6-(trifluoromethyl)piperazin-3-one (2d): Yellow oil; yield 93%,
95% ee, [0]*’p = +5.2 (¢ 0.50, CHCly); 'H NMR (400 MHz, CDCl;) & 7.54-7.49 (m, 2H), 6.87-6.83
o OMe (m, 2H), 4.89 (d, J = 7.6 Hz, 1H), 3.78 (s, 3H), 3.71-3.60 (m, 1H), 2.66-2.56 (m,
NQ 2H), 2.39-2.34 (m, 1H), 2.15-2.05 (m, 1H); °C NMR (100 MHz, CDCL;) § 172.2,
¢NH 157.2, 134.4, 124.7 (q, Je.r = 278.7 Hz), 123.5, 113.7, 55.6 (q, Je.r = 30.1 Hz), 55.4,
CFs 30.7, 21.8; "’F NMR (377 MHz, CDCLy) & -76.1 (s, 3F); HRMS Calculated For
C,H,4F;N,0, [M+H]+ 275.1007, found: 275.1002; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10,
detector: 254 nm, flow rate: 1.0 mL/min), t; = 17.3 min (maj), t, = 31.1 min.

(+)-2-(3-Chlorophenyl)-6-(trifluoromethyl)piperazin-3-one (2¢): Yellow solid; mp =
99-100 °C, yield 95%, 95% ee, [a]*’p = +3.0 (¢ 0.50, CHCls); '"H NMR (400 MHz, CDCl3) & 7.78 (t,
o J=2.1Hz, 1H), 7.66-7.62 (m, 1H), 7.24 (t, J = 8.2 Hz, 1H), 7.12-7.09 (m, 1H), 4.86
¢NQC, (d, J = 7.4 Hz, 1H), 3.76-3.67 (m, 1H), 2.65-2.54 (m, 2H), 2.42-2.36 (m, 1H),
NH 2.14-2.06 (m, 1H); B3C NMR (100 MHz, CDCl;) 6 172.7, 142.4, 134.1, 129.5, 125.1,

CFy 125.0 (q, Je.r= 278.7 Hz), 121.0, 118.9, 55.5 (q, Jo.»= 30.1 Hz), 31.1, 21.4; "’F NMR
(377 MHz, CDCl;) & -76.1 (s, 3F); HRMS Calculated For C,;H;,;CIF;N,O [M#—H]+ 279.0512,
found: 279.0507; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0

mL/min), t; = 11.2 min (maj), t, = 18.6 min.
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(S)-2-(4-Chlorophenyl)-6-(trifluoromethyl)piperazin-3-one (2f): Pale yellow solid; mp =
148-149 °C, yield 93%, 97% ee, [a]*’p = +6.0 (¢ 0.50, CHCl;); 'H NMR (400 MHz, CDCl) & 7.71
o o (d,J=9.0 Hz, 2H), 7.29 (d, J = 9.1 Hz, 2H), 4.74 (d, J = 7.5 Hz, 1H), 3.81-3.70 (m,
&NO 1H), 2.74-2.58 (m, 2H), 2.47-2.40 (m, 1H), 2.19-2.12 (m, 1H); *C NMR (100 MHz,
NH CDCls) § 172.3, 139.9, 130.2, 128.5, 122.2, 125.0 (q, Je.r = 278.8 Hz), 55.6 (q, Jor =
CFs 30.1 Hz), 31.1, 21.5; "’F NMR (377 MHz, CDCL;) & -76.1 (s, 3F); HRMS Calculated
For C,;H,,CIF;N,0O [M+H]+ 279.0512, found: 279.0507; HPLC (OD-H, elute: Hexanes/i-PrOH =
90/10, detector: 254 nm, flow rate: 1.0 mL/min), t; = 11.3 min (maj), t, = 16.0 min.

(+)-2-(2-Fluorophenyl)-6-(trifluoromethyl)piperazin-3-one (2g): Yellow oil; yield 82%,

92% ee, [a]*p = +6.6 (¢ 0.50, CHCl3); 'H NMR (400 MHz, CDCl;)  7.31-7.26 (m, 2H), 7.17-7.10

(m, 2H), 5.13 (d, J= 7.8 Hz, 1H), 3.74 (dt, J = 16.2, 8.2 Hz, 1H), 2.74-2.59 (m, 2H), 2.43

y (dq, J= 9.9, 5.3 Hz, 1H), 2.25-2.17 (m, 1H); *C NMR (100 MHz, CDCl;) § 172.6, 157.2

NH E o (d, Jer=249.1 Hz), 129.3 (d, Jor = 8.0 Hz), 128.5 (d, Jor = 12.3 Hz), 128.1, 126.0 (q,

CFs Jer=278.6 Hz), 124.4 (d, Jor = 3.7 Hz), 116.4 (d, Je.r = 19.8 Hz), 55.6 (q, Je.r = 30.0

Hz), 29.6, 22.0; '’F NMR (377 MHz, CDCl3) & -76.3 (s, 3F), -119.7 (s, 1F); HRMS Calculated For

C1H; F:N,O [MJrH]+ 263.0808, found: 263.0802; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10,
detector: 254 nm, flow rate: 1.0 mL/min), t; = 15.4 min (maj), t, = 24.6 min.

(+)-2-(3-Fluorophenyl)-6-(trifluoromethyl)piperazin-3-one (2h): Yellow oil; yield 90%,
95% ee, [0]*’p = +5.8 (¢ 0.50, CHCls); 'H NMR (400 MHz, CDCl3) & 7.61-7.56 (m, 2H), 7.31-7.25
o (m, 1H), 6.86-6.82 (m, 1H), 4.75 (d, J= 7.4 Hz, 1H), 3.80-3.71 (m, 1H), 2.74-2.58 (m,
¢NQF 2H), 2.47-2.39 (m, 1H), 2.18-2.11 (m, 1H); *C NMR (100 MHz, CDCLy) § 172.7,
NH 162.6 (d, Je.p = 243.9 Hz), 142.9 (d, Je.p = 10.3 Hz), 129.6 (d, Jor = 9.1 Hz), 124.9 (q,
CFy Jer=278.7 Hz), 116.1 (d, Jor = 3.0 Hz), 111.7 (d, Je.r = 21.2 Hz), 108.2 (d, Jor =
26.9 Hz), 55.5 (q, Jer = 30.6 Hz), 31.2, 21.4; "°F NMR (377 MHz, CDCL;) & -76.2 (s, 3F), -112.0 (s,
1F); HRMS Calculated For C;;H;FsN,O [M+H]" 263.0808, found: 263.0802; HPLC (OD-H,
elute: Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min), t; = 10.5 min (maj), t, =
16.4 min.

(+)-2-(4-Fluorophenyl)-6-(trifluoromethyl)piperazin-3-one (2i): Yellow oil; yield 92%,
96% ee, [0]*’p = +6.2 (¢ 0.50, CHCl;); "H NMR (400 MHz, CDCl;) & 7.67-7.64 (m, 2H), 7.04-6.99
o F (m,2H), 4.83 (d, J = 7.6 Hz, 1H), 3.79-3.68 (m, 1H), 2.71-2.55 (m, 2H), 2.44-2.39 (m,
NQ/ 1H), 2.19-2.11 (m, 1H); *C NMR (100 MHz, CDCl3) & 172.4, 159.9 (d, Je.r = 244.9

NH Hz), 137.3 (d, Jer = 2.9 Hz), 124.4 (q, Jo.r = 278.7 Hz), 123.2 (d, Jor = 8.1 Hz), 115.1

CFs (d, Jep = 22.5 Hz), 55.5 (q, Jer = 30.2 Hz), 30.9, 21.7; "°F NMR (377 MHz, CDCl;)
d -76.1 (s, 3F), -117. 1 (s, 1F); HRMS Calculated For C;H;;F4N,O [M#—H]+ 263.0808, found:
263.0802; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0

mL/min), t; = 11.3 min (maj), t, = 17.6 min.

(-)-2-(3,4-Dimethylphenyl)-6-(trifluoromethyl)piperazin-3-one (2j): Yellow oil; yield
86%, 95% ee, [0]™p = -3.2 (¢ 0.50, CHCLy); 'H NMR (400 MHz, CDCl;) 5 7.40 (d, J = 2.0 Hz, 1H),

1H), 2.65-2.56 (m, 2H), 2.37-2.33 (m, 1H), 2.24 (s, 3H), 2.21 (s, 3H), 2.15-2.03 (m,

1H); *C NMR (100 MHz, CDCl;) & 172.3, 139.0, 136.8, 134.1, 129.6, 124.7 (q, Je.r =

278.7 Hz), 123.2, 119.5, 55.6 (q, Jo.r = 30.0 Hz), 30.8, 21.8, 20.0, 19.2; "’F NMR (377

MHz, CDCl;) 6 -76.0 (s, 3F); HRMS Calculated For C;3H;cF;N,O [M+H]+ 273.1215, found:
S6

o /@( 7.40-7.33 (m, 1H), 7.08 (d, J = 8.2 Hz, 1H), 4.80 (d, J = 7.7 Hz, 1H), 3.70-3.61 (m,
N
NH
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273.1209; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0
mL/min), t; = 11.5 min (maj), t, = 17.8 min.

(+)-2-(3,5-Dimethylphenyl)-6-(trifluoromethyl)piperazin-3-one (2k): Yellow oil; yield
97%, 96% ee, [a]*’p = +2.4 (¢ 0.50, CHCl;); "H NMR (400 MHz, CDCl;) & 7.26 (s, 2H), 6.81 (s, 1H),
472 (d, J = 7.9 Hz, 1H), 3.77-3.64 (m, 1H), 2.71-2.59 (m, 2H), 2.40-2.35 (m, 1H),

Q 2.31 (s, 6H), 2.18-2.11 (m, 1H); '*C NMR (100 MHz, CDCl;) § 172.2, 141.0, 138.2,
¢ 127.4, 125.5 (q, Jo.r = 278.6 Hz), 119.7, 55.7 (q, Jo.r = 30.1 Hz), 30.9, 21.7, 21.5; '°F
NMR (377 MHz, CDCl;) & -76.0 (s, 3F); HRMS Calculated For C3H;¢F3N,0

M+H " 273.1215, found: 273.1209; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254
nm, flow rate: 1.0 mL/min), t; = 10.6 min (maj), t, = 19.8 min.

(S)-1-Phenyl-2-(2,2,2-trifluoro-1-phenylethyl)hydrazine (4a): Pale yellow solid; mp =
44-45 °C, yield 94%, 92% ee, [0]*’p = +91.6 (¢ 0.50, CHCl;); '"H NMR (400 MHz, CDCl;) &
7.43-7.40 (m, SH), 7.23-7.22 (m, 2H), 6.85-6.78 (m, 3H), 5.27 (br, 1H), 4.39 (q, J =
HN © 7.4 Hz, 1H), 4.13 (br, 1H); *C NMR (100 MHz, CDCl3) § 147.6, 132.8, 129.5,
©A'CF3 129.4, 129.1, 128.5, 126.3 (q, Je.r = 280.6 Hz), 120.1, 113.2, 65.0 (q, Je.r = 27.6 Hz);

F NMR (377 MHz, CDCl;) & -72.6 (s, 3F); HRMS Calculated For C4H;4FsN,
[M+H]" 267.1109, found: 267.1104; HPLC (OD-H, elute: Hexanes/i-PrOH = 95/5, detector: 254
nm, flow rate: 0.7 mL/min), t; = 25.7 min, t, = 26.9 min (maj).

(-)-1-p-Tolyl-2-(2,2,2-trifluoro-1-phenylethyl)hydrazine (4b): Pale yellow oil; yield 89%,

93% ee, [a]’p = -103.0 (¢ 0.50, CHCl;); 'H NMR (400 MHz, CDCl3) § 7.43-7.38 (m, 5H),

H 7.02-7.01 (m, 2H), 6.72-6.70 (m, 2H), 5.15 (br, 1H), 4.40 (q, J = 7.5 Hz, 1H),

j@\ 4.12 (br, 1H), 2.26 (s, 3H); °C NMR (100 MHz, CDCl;) § 145.2, 132.9, 129.9,

129.5, 1295 129.1, 128.5, 125.7 (q, Je.r = 280.5 Hz), 113.5, 64.7 (q, Jor = 27.6

Hz), 20.5; "°F NMR (377 MHz, CDCl;) & -72.6 (s, 3F); HRMS Calculated For

CisHi¢FsN, [M+H]" 281.1266, found: 281.126; HPLC (OD-H, elute: Hexanes/i-PrOH = 95/5,
detector: 254 nm, flow rate: 0.7 mL/min), t; =21.1 min, t, = 28.3 min (maj).

(+)-1-m-Tolyl-2-(2,2,2-trifluoro-1-phenylethyl)hydrazine (4¢): Pale yellow oil; yield 87%,

93% ee, [0]*’p = +43.6 (¢ 0.50, CHCl3); '"H NMR (400 MHz, CDCl;) & 7.44-7.38 (m, 5H), 7.10 (t, J

=7.9 Hz, 1H), 6.67-6.60 (m, 3H), 5.23 (br, 1H), 4.44-4.35 (m, 1H), 4.11 (d, J = 4.1

N Hz, 1H), 2.28 (br, 3H); *C NMR (100 MHz, CDCl;) § 147.6, 139.3, 132.9, 129.5,

©/kCF\3© 129.2, 129.1, 128.5, 124.9 (q, Jc.r = 280.5 Hz), 121.0, 113.9, 110.2, 64.9 (q, Jc.r =

27.6 Hz), 21.6; '°’F NMR (377 MHz, CDCl3) & -72.6 (s, 3F); HRMS Calculated

For CsH;6F3N, [M+H]+ 281.1266, found: 281.126; HPLC (OG-H, elute: Hexanes/i-PrOH = 95/5,
detector: 254 nm, flow rate: 0.7 mL/min), t; = 12.1 min (maj), t, = 13.7 min.

(+)-1-(4-Fluorophenyl)-2-(2,2,2-trifluoro-1-phenylethyl)hydrazine (4d): Pale yellow oil;
yield 93%, 93% ee, [0]*’p = +37.0 (¢ 0.50, CHCl;); '"H NMR (400 MHz, CDCl3) & 7.45-7.38 (m,
H 5H), 6.91 (dd, J = 9.7, 7.7 Hz, 2H), 6.80-6.76 (m, 2H), 5.15 (br, 1H), 4.40-4.33

HN” Q (m, 1H), 4.16 (d, J = 5.9 Hz, 1H); "*C NMR (100 MHz, CDCly) 3 157.3 (d, Jep =
@ CFy F237.6 Hz), 143.8 (d, Je.r = 2.0 Hz), 132.7, 129.6, 129.1, 128.4, 125.6 (q, Jo.r =
280.5 Hz), 115.8 (d, Je.p = 22.5 Hz), 114.4 (d, Jep = 7.6 Hz), 65.0 (q, Jep = 27.6

Hz); "’F NMR (377 MHz, CDCl;) & -72.5 (s, 3F), -124.8 (s, 1F); HRMS Calculated For C;,H,5F4N,
[M+H]+ 285.1009, found: 285.0998; HPLC (OG-H, elute: Hexanes/i-PrOH = 95/5, detector: 254
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nm, flow rate: 0.7 mL/min), t; = 15.9 min (maj), t, =20.3 min.

(+)-1-Phenyl-2-(2,2,2-trifluoro-1-p-tolylethyl)hydrazine (4e): Pale yellow oil; yield 91%,

92% ee, [a]ZOD +94.0 (¢ 0.50, CHCls); '"H NMR (400 MHz, CDCl3) & 7.29 (d, J = 8.1 Hz, 2H),

7.24-7.19 (m, 4H), 6.85-6.79 (m, 3H), 5.25 (br, 1H), 4.39-4.32 (m, 1H), 4.09 (d,

J=5.4Hz, 1H), 2.38 (s, 3H); °C NMR (100 MHz, CDCL;) & 147.6, 139.5, 129.8,

/©)\ch 129.4, 128.4, 125.8 (q, Jc.r = 280.4 Hz), 123.0, 120.0, 113.1, 64.6 (q, Jc.r = 27.6

Hz), 21.2; "’F NMR (377 MHz, CDCl;) & -72.8 (s, 3F); HRMS Calculated For

C;sH;6F3N, [M+H]+ 281.1266, found: 281.1260; HPLC (AD-H, elute: Hexanes/i-PrOH = 90/10,
detector: 254 nm, flow rate: 0.7 mL/min), t; = 10.1 min, t, = 13.9 min (maj).

(+)-1-Phenyl-2-(2,2,2-trifluoro-1-m-tolylethyl)hydrazine (4f): Pale yellow oil; yield 94%,

92% ee, [a]*’p = +69.0 (¢ 0.50, CHCl;); '"H NMR (400 MHz, CDCl;) & 7.32 (t, J = 7.8 Hz, 1H),

7.25-7.18 (m, 5H), 6.86-6.80 (m, 3H), 5.25 (br, 1H), 4.39-4.31 (m, 1H), 4.13-4.10

o (m, 1H), 2.39 (s, 3H); °C NMR (100 MHz, CDCLy) & 147.6, 138.9, 132.7, 130.3,

CF, 129.4, 129.1, 129.0, 126.4 (q, Jc.r = 280.4 Hz), 125.5, 120.0, 113.1, 64.9 (q, Jc.r =

27.6 Hz), 21.5; ’F NMR (377 MHz, CDCl3) & -72.6 (s, 3F); HRMS Calculated

For C;sH\¢F3N, [M+H]" 281.1266, found: 281.1260; HPLC (AD-H, elute:

Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 0.7 mL/min), t; = 9.5 min, t, = 13.0 min
(maj).

(+)-1-Phenyl-2-(2,2,2-trifluoro-1-(4-fluorophenyl)ethyl)hydrazine (4g): Pale yellow solid;
mp: 49-50 °C, yield 91%, 91% ee, [0]*’p = +91.0 (¢ 0.50, CHCl3); '"H NMR (400 MHz, CDCl;) &
H 7.40-7.36 (m, 2H), 7.24-7.19 (m, 2H), 7.13-7.07 (m, 2H), 6.86-6.77 (m, 3H),

HN” @ 5.24 (br, 1H), 4.44-4.37 (m, 1H), 4.10-4.08 (m, 1H); *C NMR (100 MHz,
Q/%H CDCl3) & 163.3 (d, Jo.p = 248.8 Hz), 147.5, 130.4 (d, Jo.r = 8.4 Hz), 129.4, 128.7,
F 125.7 (q, Jer = 279.8 Hz), 120.2, 116.1 (d, Je.r = 21.7 Hz), 113.1, 64.3 (q, Jer =
27.7 Hz); "’F NMR (377 MHz, CDCLy) & -72.9 (s, 3F), -111.7 (s, 1F); HRMS Calculated For
Ci4H3F4N, [M+H]" 285.1009, found: 285.0998; HPLC (AD-H, elute: Hexanes/i-PrOH = 90/10,
detector: 254 nm, flow rate: 0.7 mL/min), t; = 10.9 min, t, = 13.6 min (maj).

(+)-1-(1-(3,4-Dimethylphenyl)-2,2,2-trifluoroethyl)-2-phenylhydrazine (4h): Pale yellow
oil; yield 93%, 91% ee, [a]*’p = +132.6 (¢ 0.50, CHCL;); 'H NMR (400 MHz, CDCl;) & 7.23-7.10
H (m, 5H), 6.84-6.79 (m, 3H), 5.23 (br, 1H), 4.31 (p, J = 7.4 Hz, 1H), 4.09-4.07 (m,
1H), 2.29 (s, 6H); *C NMR (100 MHz, CDCLy) & 147.7, 138.2, 137.5, 130.3,
130.1, 129.6, 129.4, 125.9, 125.2 (q, Jc.r = 280.4 Hz), 120.0, 113.2, 64.7 (q, Jc.r =
27.6 Hz), 19.9, 19.6; ’F NMR (377 MHz, CDCl;) & -72.7 (s, 3F); HRMS
Calculated For C;¢HgF;N, [M+H]+ 295.1422, found: 295.1415; HPLC (AD-H, elute:
Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 0.7 mL/min), t; = 9.8 min, t, = 12.6 min
(maj).

(+)-1-(1-(3,5-Dimethylphenyl)-2,2,2-trifluoroethyl)-2-phenylhydrazine (4i): Pale yellow
oil; yield 92%, 93% ee, [a]*’p = +113.8 (¢ 0.50, CHCly); 'H NMR (400 MHz, CDCl;) & 7.23-7.18
(m, 2H), 7.05 (s, 1H), 6.98 (s, 2H), 6.85-6.79 (m, 3H), 5.22 (d, J = 1.4 Hz, 1H),
MY O 429 (p, J = 7.4 Hz, 1H), 4.09 (dd, J = 6.8, 2.1 Hz, 1H), 2.34 (s, 6H); 1°C NMR
e (100 MHz, CDCl3) 8 147.7, 138.8, 132.6, 131.2, 129.4, 126.2, 126.0 (q, Je.r =
280.4 Hz), 120.0, 113.2, 65.0 (q, Jor = 27.6 Hz), 21.3; "’F NMR (377 MHz,
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CDCl;) & -72.5 (s, 3F); HRMS Calculated For Ci¢HgF3N, [M-i-H]+ 295.1422, found: 295.1415;
HPLC (AD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 0.7 mL/min), t; = 8.1
min, t, = 10.0 min (maj).

(+)-1-Phenyl-2-(2,2,2-trifluoro-1-(naphthalen-2-yl)ethyl)hydrazine (4j): Pale yellow solid;

mp = 106-107 °C, yield 92%, 93% ee, [a]*’p = +125.4 (¢ 0.50, CHCI3); 'H NMR (400 MHz, CDCl;)
H 8 7.92-7.85 (m, 4H), 7.55-7.52 (m, 3H), 7.21-7.19 (m, 2H), 6.86-6.80 (m, 3H),

HN” O 526 (d,J=1.5Hz, 1H), 4.57 (p, J=7.3 Hz, 1H), 4.25-4.22 (m, 1H); *C NMR
CFs (100 MHz, CDCLy) & 147.6, 133.7, 133.1, 130.1, 129.4, 129.1, 128.6, 128.2,
127.8, 127.0, 126.8, 126.6 (q, Je.r = 280.6 Hz), 125.2, 120.1, 113.2, 65.1 (q,

Jer =27.9 Hz); "’F NMR (377 MHz, CDCl;) & -72.3 (s, 3F); HRMS Calculated For CsH;cFsN,

[M+H]+ 317.1266, found: 317.1244; HPLC (AD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254
nm, flow rate: 0.7 mL/min), t; = 14.7 min, t, = 22.1 min (maj).

4. General Procedure for Direct Reductive Amination

_NHAr'
9 1) TFA (0.5 eq.)/TFE/70 °C H'%‘
ch + ArNHNH, CF3
2) Pd(OCOCF3),/(S)-SegPhos
TFA (0.5 eq.)/TFE/
5 6 H, (1000 psi)/80 °C 4

General procedure: (S)-SegPhos (6.7 mg, 0.011 mmol) and Pd(OCOCF;3), (3.3 mg, 0.01
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, and then solvent was
removed under vacuum to give the catalyst. Ketone 5 (0.22 mmol), trifluoroacetic acid (0.1 mmol)
and arylhydrazine 6 (0.20 mmol) were stirred in anhydrous TFE (1 mL) for 4 h at 70 °C in a tube
under nitrogen atmosphere. In a glovebox, the above catalyst together with TFE (1 mL) was added
to the tube and the reaction was stirred at room temperature for 1 min. Subsequently, another
portion of trifluoroacetic acid (0.1 mmol) was added to the reaction mixture. The hydrogenation
was performed at 80 °C under H, (1000 psi) in a stainless steel autoclave for 48 h. After carefully
releasing the hydrogen, the resulting mixture was concentrated under vacuum and dissolved in
saturated aqueous sodium bicarbonate (5 mL). After stirring for 10 min, the mixture was extracted
with dichloromethane and dried over sodium sulfate. After purification by silica gel
chromatography using petroleum ether/dichloromethane (1:1) as eluent, the enantiomeric excess
of the products were determined by HPLC with chiral column.

5. The X-ray Crystallographic Analysis of Products

The absolute configuration of hydrogenation product 2i was assigned as (S)-2-(4-chloro-ph-
enyl)-6-(trifluoromethyl)piperazin-3-one based on X-ray diffraction analysis after recrystallization
from mixture solvent dichloromethane/n-hexane to upgrade ee to >99%. The configurations of the
other chiral products are assigned by analogy. The CCDC 1410066 contains detail supplementary
crystallographic data for this paper. These can be obtained free of charge from The Cambridge
Crystallographic Data Centre via www.ccdc.cam.ac.uk.
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Figure S1. The X-ray structure of (S)-2-(4-chlorophenyl)-6-(trifluoromethyl)piperazin-3-one 2i.

The absolute configuration of hydrogenation product 4a was assigned as (S)-1-phenyl-2-
(2,2,2-trifluoro-1-phenylethyl)hydrazine based on X-ray diffraction analysis after recrystallization
from mixture solvent dichloromethane/n-hexane to upgrade ee to >99%. The configurations of the
other chiral products are assigned by analogy. The CCDC 1410075 contains detail supplementary
crystallographic data for this paper. These can be obtained free of charge from The Cambridge
Crystallographic Data Centre via www.ccdc.cam.ac.uk.

Figure S2. X-ray structure of (S)-1-phenyl-2-(2,2,2-trifluoro-1-phenylethyl)hydrazine 4a
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19F NMR ZC-7-22B in CDCI3
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19F NMR ZC-7-25B in CDCI3
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1H NMR ZC-7-35C in CDCI3

PROTON CDCI3 {DANMR400\201} nmr 38

4i - "H NMR (CDCl3, 400 MHz)

Foog

Fgs'0

Foou

Fes0

Fose
96’}
Z0'l

Fuz

1.0 0.5

15

65 60 55 50 45 40 35 30 25 20
1 (ppm)

7.0

8.5 8.0 75

9.0

S110



147.72
—138.78

13C NMR ZC-7-35C in CDCI3
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1H NMR ZC-7-35A in CDCI3
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Data File H:\CHENL)\ZA\VZOO&695.D
Sample WName: ZC-£-48+-

8. Copy of HPLC for Racemic and Chiral Products

Data File H:\CHEM1\ZA\YZOOS569E.D
Sample Name: ZC-6-48+-

Ace. Operator ZHOT

Aci, Instrument : Instrument 1

Injection Date 11/16/2014 7:44: 41 AM

Aceg. Method \HPCHEM 1\METHOD S\DEF LCL.M

Last changed : 1171672014 7:28:59 AM bv ZHOU
(modified after loading)

Analysis Method : C:\CHEM3241Z\METHODS\DEF LC.M

Last changed : 671872015 B:51l:12 AN by
imodified afrer loading)

Location @ Vial 1 Acq, Instrument

Ao, Operator ZHOU
Iniection Date
Acq. Method
Last changed

11/16/2014 8:10:02 AM
C:\HPCHEM, 1\METHODS\DEF LC1.H
11/16/2014 §:09:25 AM by ZHOU
(modified after loading)
C:\CHEM32\1\METHODS\DEF LC.I
6/18/2015 §:58:11 AM by
(modified after loading)

Analvsis Method
Laat changed

Instrument 1 Location @ Vial 1

Sample Info : OD-H, H/i-ProH = 90/10, 0.8 ml/min, 30 of, 254 nm Sauple Info : OD-H, H/i-PrOH = 90/10, 0.6 ul/uwin, 30 of, 254 nm
WO A, 3 rim (FECHET AT 2006635 07 VIOT A, TRCHEMTE A 00669807
A = mAu o
04 -
= a0
17.5
15
30
12.5
104
20|
7.5
54
104
154
_ﬂ\,_j\_ :
0 o N =
25 ] s 10 125 15 175 P i s ] s 10 125 15 175 o i
Area Percent Report Area Percent Report
Sorted Bv H Fimmal Sorted Bw H Simal
Multiplier: : 1.0000 @) Multiplier: : 1.0000 O
Dilution: H 1.0000 Dilution: H 1.0000
TUze Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
X | |
Signal 1: VD1 &, Wawvelength=254 nm NH Sigmal 1 VWDl A, Wavelength=254 nm NH
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# loinl lnin] wAT *3 TwAl 1 * CF # min] winl nal *3 [mAT 1 ¥
Eand B ] B 1 | 1 | 3 el | 1 | 1 CF3
1 12.574 VB 0.4329 503.40637 20,50183 49,4354 1 12.643 BB 0.4126 1255.16357 45.42476 87,5173
2z 19.951 VB 0.5256 617.16915 1&.38611  50.5646 Z 20.087 BY 0.4885 31.85575 9.44749e-1 2.4827
(+F)-2a (+)-2a
Totals : 1220.59552 39.28795 Totals : 1287.11933 46.36351
*** End of Report **+% #** End of Report ##%
Instrument 1 6/18/2015 8:52:01 AM Page 1 of 1 Instrument 1 6/18/2015 8: FPage 1 of 1
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Data File H:\CHEMI1N\ZENYZOO7L69.D
Sample Name: ZC-6-83C+-

Acg. Operator ZHOoT

Acy. Instrument @ Instrument 1

Injection Date 2/3/2015 10:51:43 AN

Acg. Method C:4HPCHEMY 1, METHOD 5\ DEF LC.M

Last chanhged : 2/3/2015 10:18:11 AM by ZIHOU
imodified after loading)

Analyzis Method @ C:%ZCHEM3ZN1VMETHODSA\DEF LC.M

Last changed 6/18/2015 &:54:35 AN by

(modified after loading)

0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

Location @ Vial 1

Gample Info

WO A, A i (FACHET E EW D07 160 07
mau | a
’- &
1004
804
a0+
40
20 -
o
T T T T T T T T T
0 2 4 L] 8 10 12 14 18 18 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000 O
Use Multiplier & Dilution Factor with I3TDs
Signal 1: VWD1 &, Wavelength=254 nm ,I\‘H
Peak RetTime Type Width Area Height Area
# [min minl wdl ¥z [mATT 1 %
B B | =mmmmmmmme s | | | | CF3
1 11.139 VB 0.4077 3249.28711 117.26435 49,7007
2 17.176 BB 0.4736 3288.42651 107.42028 50,2983
(+/-) - 2b
Totals 6537.71362 224.70464

*+% End of Report %%

Instrument 1 6/18/2015 8:55:20 AM Page 1 of 1

S117

Data File H:\CHEM1%ZE\YZO0O7085.D
Sample Name: ZC-6-83C

Acg. Operator ZHOU

Acqg. Instrument @ Instrument 1

Injection Date 172372015 1:47:14 PM

Acg. Method C:\HPCHEMY 14 METHOD 54 DEF LC.M

Last changed 1/23/2015 11:25:23 AM by ZHOU
(modified after loading)

Analysis Method : C:)CHEM3241\METHODS\DEF LC.M

Last changed 6/18/2015 8:54:35 &M hy

(modified after loadineg)

OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

Sample Info

VWOT A, & hm{ FEVCHERTE BV 200703 5.0}

mAl

=147

20

1761

17.241

min|

Area Percent Report

Sorted By Fimmal
Multiplier: H

Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs

Hignal l: VD1 A, Wavelength=254 nm

1.0000 O

NH
Peak RetTime Type Width Area Height Area
# [minl win]l wndU = [maly 1 %
R R EEREE | I | I CF3
1 11,147 ¥B 0.4664 686.96716 21.53752 97,7247
2 17.241 BB 0.4733 16.04084 5.2443d4e-1 2.2753
(+)-2b
Totals 705.00801 22.08136

#*% End of Report *#++%

Instrument 1 &/1872015 S:55:07 AN

Page 1 of 1



Data File H:\CHEM1)\ZF\YZNOOE2E6.D
Sample Name: ZC-6-8Lla+-

Acg. Operator H

Acy. Instrument @ Instrument 1

Injection Date 171672015 2:24:34 FI

Acg. Method C:4CHEM324 1, METHOD 53\ DEF LC.M

Last chanhged : 171672015 2:23:41 PM by T
imodified after loading)

Analyzis Method @ C:ZCHEM3ZN1VMETHODSA\DEF LC.M

Last changed 6/18/2015 &:55:54 AM by

(modified after loading)

0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

Location @ Vial 1

Gample Info

WO A, i (RACHERT P ZNO069 3. 07
AU o
250 -
-
w004
150 4
1004
50+
0
T T T T T T
0 25 g 75 10 128 15 174 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD= O
Signal 1: VWD1 &, Wavelength=254 nm N
Peak RetTime Type Width Area Height Area |
# [min] [win] mAT *z  [whD ] B NH
P P | === mmmmme I | | |
1 11.422 VB 0.3B27 6895.84961 272.408684 50.00594
2 17.276 VB 0.5110 6893.26074 210.06381 49,2306 CF3
Totals : 1.37881ed 482. 47266
(+1)) - 2¢

*%% End of Report ##%

Instrument 1 &6/18/2015% 8:56:10 AM

Page 1 of 1

S118

Data File H:\CHEM1:ZF\YZNODG285.D
Sample Name: ZC-6-Gl&

Acg. Operator H

Acqg. Instrument @ Instrument 1

Injection Date 1/16/2015 2:00:19 PM

Acg. Method C:CHEM32Y 1\ METHOD 54 DEF LC.M

Last changed 1/16/2015 1:41:37 PM by Z
(modified after loading)

Analysis Method : C:)CHEM3241\METHODS\DEF LC.M

Last changed 6/18/2015 8:55:54 &M hy

(modified after loadineg)

OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

Sample Info

VWOT A, & | FEVCHERATZ Py 2006955 0
AL E
100
0 -
60 -
40 -|
20
-
o
T T T T T T T
o 25 4 75 n 125 15 175 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD= O
Hignal 1: VD1 A, Wavelength=254 nm N
Peak RetTime Type Width Area Height Area 'I\JH
# [min] [min] waAT *= [wal 1 %
R 1-==-1 | I | I
1 1l.475 VB 0.3975 2971.37354 112.81666 97.4194 CF
2 17.374 BB 0.5053 78.71133 2.39777 2.5806 3
Totals 3050.08487 115.21445
(+)-2¢

##% End of Report #%#%

Instrument 1 6/1872015 S:55:58 AN

Page 1 of 1



Data File H:\CHEM1)\ZG\YZNOO7154.D

Sample Name: ZC-6-8304-
Acg. Operator H
Acy. Instrument @ Instrument 1 Location @ Vial 1
Injection Date : 2/2/2015 2:54:58 PM
Acg. Method : C:3ZCHEM324,1\METHOD S\DEF LC.HM

Lazt changed

Analyziz Method
Last changed

Gample Info

2/2/2015 2:52:31 PM by Z

imodified after loading)

C:4CHEM324 1\ METHOD S\ DEF LC.M

6/18/2015 10:36A:42 AM hy

(modified after loading)

0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

WO A, A i (FACHEMT E GV ZNO0 7154 0
AU o
g
1004
80+
g
&
60 -
40 -
104
0
T T T T T T
0 4 0 15 20 25 0 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD=
Signal 1: VWD1 &, Wavelength=254 nm N
|
Peak RetTime Type Width Area Height Area NH
# [min] [min] wmal Tz [wal 1 %
P P | === mmmmme I | | |
1 17.227 BB 0.5260 3585.50659 105.14455 49,8469 CF
2 30,898 BB 0.8024 3607.53857 61.79690 50,1531 3
Totals : 7193.04517 166.94144 (+/_) - 2d

*%% End of Report ##%

Instrument 1 6/18/2015 10:36: 45 AN

Page 1 of 1

OMe
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Data File H:\CHEM1%ZG\YEZNOO7185.D

Sample Name: ZC-6-83D

Acg. Operator
Acqg. Instrument @
Injection Date
Acg. Method
Laszt changed

dnalyais Method :
Last changed

Sample Info

Z

Instrument 1

2272015 3:42:49 PN
C:CHEM32Y 1\ METHOD 54 DEF LC.M
2/2/2015 3:41:35 PM by Z
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 10:36:42 AM by
(modified after loadineg)
OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

OMe

VWOT A, i | FEVCHERAT ' G 200 7125 0
AL z
A
0 -|
60 -|
4n -
20|
=]
[ A W =
T T T T T T
o 5 n 15 20 25 30 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Use Multiplier & Dilution Factor with ISTD= (o)
Hignal 1: VD1 A, Wavelength=254 nm N
|
Peak RetTime Type Width Area Height Area NH
# [min] [min] waAT *= [wal 1 %
B 1===-1 | I | I
1l 17.264 BB 0.5256 3174.64355 92.49857 97.7746 CF3
2 31,101 BB 0.6970 72, 25686 l.26772 2.2254
Totals 3246.90041 93. 76629 (+) - zd

Instrument 1 &/1372015 10:36: 359 AM

##% End of Report #%#%

Page 1 of 1



Data File H:\CHEM1\ZH\YZOO7O083.D
J5

Sample Name: ZC-6-83

-+

Acg. Operator
Acy. Instrument
Injection Date
Acg. Method
Lazt changed

Analyziz Method
Last changed

Gample Info

ZHOT

Instrument 1l

172372015 12:33:34 FM
C:4HPCHEMY 1, METHOD 5\ DEF LC.M
1/23/2015 11:25:23 AM by ZHOU
imodified after loading)
C:4CHEM324 1\ METHOD S\ DEF LC.M
6/18/2015 &:58:11 AN by
(modified after loading)
0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

Location @ Vial 1

WO A, i (RACHERT AR T2007 083 07
AU o
g
504
40 - -
4
30 -
104
104
o
T T T T T T T
0 25 4 7.5 n 12.5 15 174 20 min|
Area Percent Report
Jorted By HGimmal o
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with I3TDs N Cl
|
Signal 1: VWD1 &, Wavelength=254 nm NH
Peak RetTime Type Width Area Height Area CF
# Tminl [minl mdl *=  [whD ] % 3
P R B I | | |
1 11.227 VB 0.3266 1109.45413 5Z.20356 49,7602 (+/_) - ze
2 18.623 BB 0.50758 1118.28137 34.38851 50.Z198
Totals 2228.70550 86.59206

*+% End of Report %%

Instrument 1 6/18/2015% 8:56:34 AM

Page 1 of 1

Data File H:\CHEM1:ZH\YZ007054.D
3B

Sample Name: ZC-6-8

Acg. Operator
Acqg. Instrument
Injection Date
Acg. Method
Laszt changed

dnalyais Method
Last changed

Sample Info

ZHOU

Instrument 1

1/23/2015 1:02:56 FM
C:\HPCHEMY 14 METHOD 54 DEF LC.M
1/23/2015 11:25:23 AM by ZHOU
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 8:58:11 &M hy
(modified after loadineg)
OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

VWOT A, & i | FEVCHERAT 2 72007 034 07
mal ] @
0 -
40
30|
20
1o
=
ol =
T T T T T T T T
o 25 5 Ta 0 124 14 1745 0 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs N
|
. . _ NH
Hignal l: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area CF
# [minl mwin]l milT = [maly 1 % 3
R R EEREE | I | I
1 11,196 ¥B 0.3226 1210.07837 57.14421 97,4190 + 2
2 18.599 BB 0.5176 32.05967 9.75050e-1 2.5810 ( ) -ze
Totals 124z.13804 58.119z26

#*% End of Report *#++%

Instrument 1 6/1872015 §:58:46 AN

S120

Page 1 of 1



Data File H:\CHEM1)\ZINYZNOOT7L75.D
Sample Name: ZC-6-834+-

Acg. Operator H

Acy. Instrument @ Instrument 1

Injection Date 2/2/2015 10:38:17 AN

Acg. Method C:4CHEM324 1, METHOD 53\ DEF LC.M

Last chanhged : 2/2/2015 10:36:09 AM by T
imodified after loading)

Analyzis Method @ C:ZCHEM3ZN1VMETHODSA\DEF LC.M

Last changed 6/18/2015 10:52:46 AM hy

(modified after loading)

0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

Location @ Vial 1

Gample Info

WO A, A i (RACHET E R ZF007 17 5.0
mau g
w004
2
1754 =]
=
150
125
100
75
504
154
0
T T T T T T
0 25 g 75 10 128 15 174 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000 CI
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ul] inot used in calc.) O
Use Multiplier & Dilution Factor with I3TD=
Signal 1: VWD1 &, Wavelength=254 nm II\IH
Peak RetTime Type Width Area Height Area
# [min] [min] wmal Tz [wal 1 %
B [ p—— | | | | CF3
1 11.340 VB 0.3187 4453.69236 216.39081 50.0842
2 16,035 BB 0.4269 4438.72363 162.25356 49,9156
(+/-) - 2f
Totals : B89Z.4l602  378.64436

*%% End of Report ##%

Instrument 1 6/18/2015 10:52:49 AN

Page 1 of 1

S121

Data File H:\CHEM1%ZIVYZNOO7179.D
Sample Name: ZC-6-834

Acg. Operator H

Acqg. Instrument @ Instrument 1

Injection Date 27272015 11:00:25 AM

Acg. Method C:CHEM32Y 1\ METHOD 54 DEF LC.M

Last changed 2/2/2015 10:59:11 AM by Z
(modified after loading)

Analysis Method : C:)CHEM3241\METHODS\DEF LC.M

Last changed 6/18/2015 10:52:46 AM by

(modified after loadineg)

OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

Sample Info

Cl

VWOT A, & i FEVCHERTZ RTZA07 17 3.0
AL =
g
a0 -|
50 -
i -
150
100+
50
a8
2
@
o
T T T T T T T
o 25 4 75 n 125 15 175 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000 o)
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD=
N
Hignal 1: VD1 A, Wavelength=254 nm II\IH
Peak RetTime Type Width Area Height Area z
# [min] [win] ®AT *= [wal 1 % ~
Rt B 1----1 1 I 1 I CF3
1 11.251 ¥B 0.31l64 6336.86279 311.04852 98.3670
2 16,030 BB 0.4258 105.23393 3.85969 1.6330
(+) - 2f
Totals 6ddd, 09673 314.90822

##% End of Report #%#%

Instrument 1 &/1872015 10:53: 02 AM

Page 1 of 1



Data File H:\CHEMI1\ZE

NYZ007304. 1

Sample Name: ZC-6-954+-
Acg. Operator ZHOoT
Acy. Instrument @ Instrument 1 Location @ Vial 1
Injection Date : 371772015 6:57:56 AN
Acg. Method : C:ZHPCHEMY 1\METHOD S\DEF LC.HM

Lazt changed

Analyziz Method :
Last changed

Gample Info

3/17/2015 £:05:26 AN by ZHOU

imodified after loading)

C:4CHEM324 1\ METHOD S\ DEF LC.M

6/18/2015 &:52:59 AN by

(modified after loading)

0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

WO A, A i (RACHEMT E B 2007303 0
mau | ]
14
12
@
10 g
2
o
P
24
S U
T T T T T
i} 5 10 15 20 26 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD= O
Signal 1: VWD1 &, Wavelength=254 nm N
|
Peak RetTime Type [idth Area Height. Area NH F
# [min] [min] wmal Tz [wal 1 %
B P | === mmmmme I | | |
1 14.985 BB 0.4104 420.46619 15.75248 50.1148 CF3
2 23.893 BB 0.6666 418.54004 2.81093 49,8852
Totals : 839.00623  25.56341 (+/-) - 29

Instrument 1 &6/18/201

*%% End of Report ##%

5 8:53:04 AM

Page 1 of 1

S122

Data File H:\CHEM1%ZE\YZ007309.D

Sample Name:

ZC-6-954

Acg. Operator
Acqg. Instrument @
Injection Date
Acg. Method
Laszt changed

dnalyais Method :
Last changed

Sample Info

ZHOU

Instrument 1

3417/2015 8:13:26 AM
C:\HPCHEMY 14 METHOD 54 DEF LC.M
3/17/2015 6:05:26 AM by ZHOU
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 8:52: 59 &M hy
(modified after loadineg)
OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

VWOT A, & i  FEVCHERTZ B 2007709 07
AL H
14
12
10|
2
5
4
1 @
]
]
o] DA N
T T T T T
o ] 1o 18 20 25 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD= O
Hignal 1: VD1 A, Wavelength=254 nm 'I\l
Peak RetTime Type Width Area Height hrea NH
# [min] [min] waAT *= [wal 1 %
B 1===-1 | I | I
1l 15.365 BB 0.4286 404.26141 14.68888 96.2711 CF3
2 24,595 BB 0.5728 15.65833 3.785%1e-1 3.72889
Totals 419.91974  15.06747 (+) - 29

##% End of Report #%#%

Instrument 1 &/1872015 S:53:18 AN

Page 1 of 1



Data File H:\CHEM1)ZC\YZNOO7180.D
\A-

Sample Name: ZC-6-50.

-

Acg. Operator
Acy. Instrument
Injection Date
Acg. Method
Lazt changed

Analyziz Method
Last changed

Gample Info

Z

Instrument 1l

24272015 11:22:28 AI
C:4CHEM324 1, METHOD 53\ DEF LC.M
2/2/2015 11:21:17 AM by Z
imodified after loading)
C:4CHEM324 1\ METHOD S\ DEF LC.M
6/18/2015 &:53:44 AN by
(modified after loading)
0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

Location @ Vial 1

WO A, A i (FACHEMT & 72007 T20.0
AU =
1804
140 4
2
120 =
100
80+
a0+
40
204
0
T T T T T T T T
0 z 4 - & 10 12 14 16 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD= O
Signal 1: VWD1 &, Wavelength=254 nm ll\l
Peak RetTime Type Width Area Heicht irea NH
# [min] [min] wmal Tz [wal 1 %
P P | === mmmmmm I | | |
1 10.431 ¥V D0.2870 3037.55591 163.20886 49,8686 CF3
2 16,280 BB 0.417% 3051.118%0 113.659422 50,1114
Totals : 6088.67480  275.90308 (+/-)-2h

Instrument 1 &6/18/2015% 8:53:49 AM

*%% End of Report ##%

Page 1 of 1

S123

Data File H:\CHEM1%ZCV\YEZNOO7181l.D
D&

Sample Name: ZC-6-9

Acg. Operator
Acqg. Instrument @
Injection Date
Acg. Method
Laszt changed

dnalyais Method :
Last changed

Sample Info

Z

Instrument 1

2272015 1:43:47 PN
C:CHEM32Y 1\ METHOD 54 DEF LC.M
2/2/2015 1:27:55 PM by Z
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 8:53:44 &M hy
(modified after loadineg)
OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

VWOT A, i | FEVCHERAT ' CyZNo07 T2 107
AL =
20 1
70
60
40
40
30
20
10 B
3
=
o
T T T T T T T
o 2 4 L] g 10 12 14 16 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.) O
Uze Multiplier & Dilution Factor with I3TD=
Hignal 1: VD1 A, Wavelength=254 nm ll\‘
Peak RetTime Type Width Area Height Area NH
# [min] [min] waAT *= [wal 1 %
B 1-==-1 | I | I
1 10.506 VB 0.2905 1566.03333 §2.81p64 97.7174 CF3
2 16,400 BB 0.4z02 36.58137 1.36580 2.2826
Totals 1602.61469 8418253 (+)-2h

##% End of Report #%#%

Instrument 1 6/1872015 S:54:03 AN

Page 1 of 1



Data File H:\CHEM1)\ZD\YZNOOE2E7.D

Sample Name: ZC-6-8Z04-
Acg. Operator H
Acy. Instrument @ Instrument 1 Location @ Vial 1
Injection Date : 171672015 2:46:11 PI
Acg. Method : C:3ZCHEM324,1\METHOD S\DEF LC.HM

Last chanhged : 171672015 2:45:27 PM by T

imodified after loading)

C:4CHEM324 1\ METHOD S\ DEF LC.M

6/18/2015 &:54:35 AN by

(modified after loading)

0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

Analyziz Method :
Last changed

Gample Info

WO A, i (FACHEMT & DT 20060 E7 .0
AU 3
80
70 -
¥
~
804 n
50
40 -
304
0]
104
0
T T T T T T T T T
0 2 4 L] 8 10 12 14 18 18 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD= o
Signal 1: VWD1 &, Wavelength=254 nm ll\l
Peak RetTime Type Width Area Height Area NH
# [min] [min] wmal Tz [wal 1 %
P P | === mmmmmem I | | |
1 11.233 VB 0.3184 1828.37659 86.60506 49,9646 CF3
2 17.455 BB 0.4781 1830.96826 60.03961 50,0354
Totals : 3659.34485 148, 64467 (+/_) - 2'

*%% End of Report ##%

Instrument 1 &6/18/2015% 8:54:52 AM

Page 1 of 1

Data File H:\CHEM1%zZD\YENOODG245.D
Sample Name: ZC-6-82ZD

Acg. Operator H

Acqg. Instrument @ Instrument 1

Injection Date 171272015 4:19:33 PN

Acg. Method C:CHEM32Y 1\ METHOD 54 DEF LC.M
Last changed 1/12/2015 4:17:50 PM by Z
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 8:54:35 &M hy
(modified after loadineg)
OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

dnalyais Method :
Last changed

Sample Info

VWOT A, i | FEVCHERT 2 DT 20093350
AL 3
2
&0
&0
4n -
20|
a
&
=
o
T T T T T T T T T
o 2 4 L] g 10 12 14 16 15 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.) O
Uze Multiplier & Dilution Factor with I3TD=
Hignal 1: VD1 A, Wavelength=254 nm 'l\l
Peak RetTime Type Width Area Height Area NH
# [min] [min] waAT *= [wal 1 %
R 1-==-1 | I | I CF
1 11.333 ¥B 0.3181 1881.78065 92.17707 95,1449 3
2 17.570 BB 0.4782 35.75892 1.17238 1.8551
Totals 1927.54957 93.34945 (+) - 2'

##% End of Report #%#%

Instrument 1 &/1872015 §:54:40 AN

S124

Page 1 of 1



Data File H:\CHEM1)\ZJVYZNOOT7L18Z.D
Sample Name: ZC-6-S0B+-

Acg. Operator H

Acy. Instrument @ Instrument 1

Injection Date 2/2/2015 2:06:49 PH

Acg. Method C:4CHEM324 1, METHOD 53\ DEF LC.M

Last chanhged : 2/2/2015 2:02:37 PM by I
imodified after loading)

Analyzis Method @ C:%ZCHEM3ZN1VMETHODSA\DEF LC.M

Last changed 6/18/2015 9:00:01 AN by

(modified after loading)

0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

Location @ Vial 1

Gample Info

WO A, A i (RACHERT E RV ZHO07 T22.07
AU =
&0 -|
z
50 - 2
=
40
30 -
20 -
10
I Y | G
T T T T T T
0 25 g 75 10 128 15 174 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD= O
Signal 1: VWD1 &, Wavelength=254 nm N
|
Pesk RetTime Type Widrh Area Height. Area NH
# [min] [min] wmal Tz [wal 1 %
P P | === mmmmme I | | |
1 11.490 VB 0.3810 1507.85657 59.91132 49.8168 CF3
2 17,754 VB 0.5213 1518.54837 45.40733 50,1632
Totals : 3026.80554  105.31865 (+/.) - 2]

*%% End of Report ##%

Instrument 1 &6/18/2015% 9:00:35 AM

Page 1 of 1

S125

Data File H:\CHEM1%ZJ\YEZNOO7183.D
Sample Name: ZC-6-90B

Acg. Operator H

Acqg. Instrument @ Instrument 1

Injection Date 27272015 2:28:08 PH

Acg. Method C:CHEM32Y 1\ METHOD 54 DEF LC.M
Last changed 2/z2/2015 2:27:27 PM by Z
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 9:00:01 &M by
(modified after loadineg)
OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

dnalyais Method
Last changed

Sample Info

VWOT A, & i { FEVCHERT AT ZH007 22,07
mad ] @
4n -
30
20
1o
2
g
=
o
T T T T T T T
o 25 4 75 n 125 15 1745
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD= O
Hignal 1: VD1 A, Wavelength=254 nm l}l
Pesk RetTine Type Width Area Heinht hrea NH
# [min] [min] waAT *= [wal 1 %
R 1-==-1 | I | I
1 1l.479 ¥B 0.3850 1186.51807 47.44415 97,3406 CF3
2 17.760 BB 0.5194 32.74408 9,76434e-1 2.6594
Tatals 1231.26214 48, 42058 (+) - 2j

##% End of Report #%#%

Instrument 1 &/1372015 9:00:48 AN

Page 1 of 1




Instrument 1 &6/18/2015% 9:01:11 AM

Data File H:\CHEMI1)\ZENYZOO7305.0
Sample Name: ZC-6-95B+-

Acg. Operator ZHOoT

Acy. Instrument @ Instrument 1

Injection Date 341772015 7:25:59 AN

Acg. Method C:4HPCHEMY 1, METHOD 5\ DEF LC.M

Last chanhged 3/17/2015 £:05:26 AN by ZHOU
imodified after loading)

Analyzis Method @ C:%ZCHEM3ZN1VMETHODSA\DEF LC.M

Last changed 6/18/2015 9:01:06 AN by

(modified after loading)

0D-H, H/i-FrOH = 90/10, 1.0 nl/min, 30 of, 254 nm

Location @ Vial 1

Gample Info

WO A, A i (RACHERT E R 2007305 0
AU g
804
60 -
g
=4
40
204
. ASN
T T T T T T
0 25 4 7.5 n 12.5 15 174 20 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.) O
Use Multiplier & Dilution Factor with I3TD=
Signal 1: VWD1 &, Wavelength=254 nm |
NH
Peak RetTime Type Width Area Height Area
# [min] [min] wmal Tz [wal 1 %
B [ P I | | | CF3
1 10.648 BB 0.3085 1821.82559 80.90725 50.06896
2 19,555 VB 0.5905 1815.41003 47.61079 49,9104
(+-) - 2k
Totals : 3637.33862  138.51808

*%% End of Report ##%

Page 1 of 1

S126

Data File H:\CHEM1%ZE\YZ007306.D
Sample Name: ZC-6-95B

Acg. Operator ZHOU

Acqg. Instrument @ Instrument 1

Injection Date 341772015 7:54:21 AM

Acg. Method C:\HPCHEMY 14 METHOD 54 DEF LC.M

Last changed 3/17/2015 6:05:26 AM by ZHOU
(modified after loading)

Analysis Method : C:)CHEM3Z41\METHODS\DEF LC.M

Last changed 6/18/2015 9:01:06 &M by

(modified after loadineg)

OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 nm

Location @ Wial 1

Sample Info

VWOT A, & i { FEVCHERTZ BV 2007700 0
mal | -
404
30
20
10
ol Ed
T T T T T T T T
o 25 5 Ta 0 124 14 1745 0 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000 0
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD=
Hignal 1: VD1 A, Wavelength=254 nm I\IIH
Peak RetTime Type Width Area Height Area
# [min] [min] waAT *= [wal 1 %
B 1-==-1 | I | I CF3
1 10.567 VB 0.3195 1006.18208 48.73051  95.0240
2 18,787 BB 0.5763 20.28308 4,86831e-1 1.9760
(+)-2k
Totals 1026.47516 48.21734

##% End of Report #%#%

Instrument 1 &/1872015 9:01:23 AN

Page 1 of 1



Instrument 1 &6/18/2015% 9:36:40 AM

Data File H:\CHEMZ\4A\YZOOD74459.1
Sample Name: ZCO-7-7+-

Acg. Operator ZHOoT

Acy. Instrument @ Instrument 1

Injection Date 47172015 6:20:20 AM

Acg. Method C:4HPCHEMY 1, METHOD 5\ DEF LC.M

Last chanhged + 47172015 5:45:22 AM by ZHOU
imodified after loading)

Analyzis Method @ C:ZCHEM3ZN1VMETHODSA\DEF LC.M

Last changed 6/18/2015 9:36:35 AN by

(modified after loading)

OD-H, H/i-PrOH = 95/5, 0.7 nl/min, 30 of, 254 mm

Location @ Vial 1

Gample Info

WO A, A i (RACHERE WA 2007330 1
AU -
Boog
16 4 3 H
bl
144
114
10
e
&
4
24
R VY 0.
T T T T T
0 5 0 14 0 26 min|
Area Percent Report
Jorted By H HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD=
H
Signal 1: VWD1 &, Wavelength=254 nm HN N
Peak RetTime Type Width Area Height Area
# [min] [min] wmal Tz [wal 1 %
R [ Bt I I I I CF3
1 25.768 BV 0.4786  510.58746 16.58194 49,8712
2 27.230 VB 0.5130 513.22577 15.55796 50,1288
Totals : 1023.81323 32.13891
(+1-) -4a

*%% End of Report ##%

Page 1 of 1

S127

Data File Hid
Sample Name:

CHEMZ\ 4A\TE2007450.D

ZC-7-7

Acg. Operator ZHOU

Acqg. Instrument @ Instrument 1

Injection Date 47172015 6:51:50 AM

Acg. Method C:\HPCHEMY 14 METHOD 54 DEF LC.M

Last changed 4/1/2015 5:48:22 AM by ZHOU
(modified after loading)

Analysis Method : C:)CHEM3241\METHODS\DEF LC.M

Last changed 6/18/2015 9:36:35 AM hy

(modified after loadineg)

OD-H, H/i-Pr0H = 95/5, 0.7 unl/mwin, 30 of, 254 rm

Location @ Wial 1

Sample Info

VWOT A, i FEVCHERT W AT 200785 00
AL @
1o
0 -
60 -
4n -
20
=
B
P W | I N
T T T T T
o 4 n 15 0 i) min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD=
H
Hignal 1: VD1 A, Wavelength=254 nm HN/N
Peak RetTime Type Width Area Height Area B
# [min] [min] waAT *= [wal 1 %
B 1====1 | | | CF3
1l 25.687 BV 0.4607 146, 53606 4. 96682 3.6944
2 26,918 ¥B 0.5191 36lb.22485 107,90073 96,1056
Totals 3762.76081  11Z2.86764
(+)-4a

##% End of Report #%#%

Instrument 1 6/18/2015 9:36:54 AI Fage 1 of 1



Instrument 1 &6/18/2015% 9:37:35 AM

Data File H:\CHEMZ\4B\YZOO7487.0

Sample Name: ZC-7-104+-
Acg. Operator ZHOoT
Acy. Instrument @ Instrument 1 Location @ Vial 1
Injection Date : 4/8/2015 12:43:11 AN
Acg. Method : C:ZHPCHEMY 1\METHOD S\DEF LC.HM

Last chanhged : 4/B/2015 12:03:19 AM by IHOU

imodified after loading)

C:4CHEM324 1\ METHOD S\ DEF LC.M

6/18/2015 9:36:35 AN by

(modified after loading)

OD-H, H/i-PrOH = 95/5, 0.7 nl/min, 30 of, 254 mm

Analyziz Method :
Last changed

Gample Info

WO A, A i (FACHERE W B 200738 7 0
AU 5
30
g
25 &
0
154
104
5
L_kgﬁ__JUULA_,
T T T T T
0 5 0 14 0 26 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD= H
Signal 1: VWD1 &, Wavelength=254 nm HN/
Peak RetTime Type Width Area Height Area
# [min] [min] wmal Tz [wal 1 % CF3
B P e | === mmmmme I | | |
1 21.026 BB 0.4056 §75.48938 33.62832  49.8087
2 28.277 BB 0.5600 8B2.21411 24.66276 50,1913
Totals : 1757.70349 56.29208
(+/-) -4b

*%% End of Report ##%

Page 1 of 1

S128

Data File H:\CHEMZ\4B\YZ007488.D
Sample Name: ZC-7-10&

Acg. Operator
Acqg. Instrument @
Injection Date
Acg. Method
Laszt changed

ZHOU

Instrument 1

4/8/2015 1:17:44 AN
C:\HPCHEMY 14 METHOD 54 DEF LC.M
4/8/2015 12:03:19 AM by ZHOU
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 9:36:35 AM hy
(modified after loadineg)
OD-H, H/i-Pr0H = 95/5, 0.7 unl/mwin, 30 of, 254 rm

Location @ Wial 1

dnalyais Method :
Last changed

Sample Info

VWOT A, i FEVCHERT W BT 200742 3 07
AL o
] &
154
20|
15+
10|
5
o
T T T T T
o 4 n 15 0 i) min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD= H
Hignal 1: VD1 A, Wavelength=254 nm HN/
Peak RetTime Type Width Area Height Area
# [min] [min] waAT *= [wal 1 % CF3
R e 1===-1 I | I
1l zl1.115 BB 0.4005 36. 84633 1.46821 3.3451
2 28,283 BB 0.5534 1064, 64722 30.02701 96,6549
Totals 1101.49355 31.49521 ( ) 4b

##% End of Report #%#%

Instrument 1 6/18/2015 9:37:49 AI Fage 1 of 1



Data File H:\CHEMZ\ACA\YZOO7498.0

Sample Name: ZC-7-10B+-
Acg. Operator + ZHOU
Acy. Instrument @ Instrument 1 Location @ Vial 1
Injection Date : 4/8/2015 7:17:15 AN
Acg. Method : C:ZHPCHEMY 1\METHOD S\DEF LC.HM

Lazt changed

Analyziz Method
Last changed

Gample Info

4/8/2015 £:58:17 AM by ZHOU

imodified after loading)

C:4CHEM324 1\ METHOD 53\ DEF LC.M

6/18/2015 9:38:06 AN by

(modified after loading)

0G-H, H/i-PrOH = 95/5, 0.7 nl/min, 30 of, 254 mm

WO A, i (RACHERE W CL 72007 998 07
AU =
HE =
804
50
40
30
0
104
o
T T T T T T
0 2 4 L] 8 n 12 14 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD=
Signal 1: VWD1 &, Wavelength=254 nm HN/N
Peak RetTime Type Width Area Height Area
# [min] [min] wmal Tz [wal 1 %
P P | === mmmmme I | | | CF3
1 1z.068 BV 0.4720 2320.57983 76.14135  50.0593
2 13,611 VB 0.5474 2315.08081 65.32496 49,9407
Totals : 4635.66064  141.46631
(+/-) -4c

*%% End of Report ##%

Instrument 1 &6/18/2015% 9:36:11 AM

Page 1 of 1

S129

Data File H:\CHEMZ:4C\YZ007499.D

Sample Name: ZC-7-10B

Acg. Operator
Acqg. Instrument @
Injection Date
Acg. Method
Laszt changed

dnalyais Method :
Last changed

Sample Info

ZHOU

Instrument 1

4/8/2015 7:34:57 AN
C:\HPCHEMY 14 METHOD 54 DEF LC.M
4/8/2015 £:58:17 AN by ZHOU
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 9:38:06 &M by
(modified after loadineg)
0G-H, H/i-Pr0H = 95/5, 0.7 unl/mwin, 30 of, 254 rm

Location @ Wial 1

VWOT A, | FEVCHERT W Cr 72007 99907
AL @
50 ]
40
30
20
10
5
o r\/\_,—\_‘__
T T T T T T T
o 2 4 - g 10 12 14 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD=
Signal 1: VD1 A, Wavelength=254 nm /N
! HN
Peak RetTime Type Width Area Height Area
# [min] [min] waAT *= [wal 1 %
R 1===-1 | I | I CF3
1 12.075 BB 0.4680 1541.45471 50.73689  96.2590
2 13.6%5 BB 0.5l82 59, 90747 1.69091 3.7410
Totals 1601.36218 52.42980
(+)-4c

##% End of Report #%#%

Instrument 1 6/1872015 9:38:22 AN

Page 1 of 1



Data File H:\CHEMZ\4ENYZOO7500.0
Sample Name: ZC-7-134+-

Acg. Operator
Acy. Instrument :
Injection Date
Acg. Method
Lazt changed H

Analyziz Method :
Last changed

Gample Info

ZHOT

Instrument 1l

47642015 T:54:20 AM
C:4HPCHEMY 1, METHOD 5\ DEF LC.M
4/8/2015 £:58:17 AM by ZHOU
imodified after loading)
C:4CHEM324 1\ METHOD S\ DEF LC.M
6/18/2015 9:39:45 AN by
(modified after loading)
0G-H, H/i-PrOH = 95/5, 0.7 nl/min, 30 of, 254 mm

Location @ Vial 1

WO A, A i (FACHEWE W EW 2007500 0
mau E
74
2
5] g
5
44
24
24
1]
0 — e
T T T T T
0 4 10 15 an 25 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD= H
_N
Signal 1: VWD1 &, Wavelength=254 nm HN
Peak RetTime Type Width Area Height Area
# [min] [min] wmal Tz [waT 1 % CF3
P P | === mmmmmm I | | |
1 15.885 BB 0.59877 306.889426 7.771B5 49.8745
2 20,102 BB 0.8061 308.53973 5.83535 40,1255
Totals : B615.53400 13.60720
(+/-) - 4d

*%% End of Report ##%

Instrument 1 &6/18/2015% 9:40:16 AM

Page 1 of 1

S130

Data File H:\CHEMZ:4E\YZ007501.D
3a

Sample Name: ZC-7-1

Acg. Operator
Acqg. Instrument @
Injection Date
Acg. Method
Laszt changed

dnalyais Method :
Last changed

Sample Info

ZHOU

Instrument 1

4/8/2015 §:25:10 AN
C:\HPCHEMY 14 METHOD 54 DEF LC.M
4/8/2015 £:58:17 AN by ZHOU
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 9:40:30 &M by
(modified after loadineg)
0G-H, H/i-Pr0H = 95/5, 0.7 unl/mwin, 30 of, 254 rm

Location @ Wial 1

VWOT A, & i FEVCHERT W BV 200750 T0)
AL 1
10|
2
5
4
2
b4
3
o
T T T T T
o 5 10 15 20 25 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD= H
_N
Hignal 1: VD1 A, Wavelength=254 nm HN
Peak RetTime Type Width Area Height Area
# [min] [min] waAT *= [wAlT 1 % CF3
B 1-==-1 | I | I
1l 15.862 VB 0.6216 431.76489 10.71247 96,7474
2 20.284 BV 0.6680 14,51573 2.7253%e-1 3.2526
Totals 446, 28062 10, 98501 (+) -4d

##% End of Report #%#%

Instrument 1 6/1872015 9:40:359 AN

Page 1 of 1



Data File H:\CHEMZ\AF\YZOO759Z.1
B

Sample Name: ZC-7-Z2Z

-+

Acg. Operator
Acy. Instrument
Injection Date
Acg. Method
Lazt changed

Analyziz Method
Last changed

Gample Info

ZHOT

Instrument 1l

4/20/2015 5:43:21 A
C:4HPCHEMY 1, METHOD 5\ DEF LC.M
4/20/2015 4:19:30 AN by ZHOU
imodified after loading)
C:4CHEM324 1\ METHOD S\ DEF LC.M
6/18/2015 9:41:15 AN by
(modified after loading)

Location @ Vial 1

: AD-H, H/i-PrOH = 90/10, 0.7 ul/min, 30 of, 254 nm

WO A, A i (RACHERE WP 2007 502,07
AU b=
70
60
2
50
404
30
204
104
o
T T T T T T T T
0 z 4 - & 10 12 14 16 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD= H
_N
Signal 1: VD1 &, Wavelength=254 nm HN
Peak RetTime Type Width Area Height Area
#  [min] [win] wdl <z  [wAU ] A CF3
P P | === mmmmmem I | | |
1 10.101 BB 0.1761 B21.77594 70.85675  50.4166
2 13.869 WV 0.2460 8§08.19501 51.83339 49,5834
Totals : 1523.87085  122.659014 (+/ ) 4e

Instrument 1 &6/18/2015 9:41:22 AM

*%% End of Report ##%

Page 1 of 1

S131

Data File H:\CHEMZ\4F\TZ007594.D
2B

Sample Name: ZC-7-2

Acg. Operator

Acqg. Instrument @ Instrument 1

Injection Date
Acg. Method

ZHOU

Location @ Wial 1
42072015 6:17:56 AM

C:\HPCHEMY 14 METHOD 54 DEF LC.M

Last changed : 4/20/2015 4:10:30 AM by ZHOU

(modified after loading)

Analysis Method : C:)CHEM3241\METHODS\DEF LC.M

Last changed

Sample Info

6/18/2015 9:41:15 &M by
(modified after loadineg)

: AD-H, H/i-Pr0H = 80410, 0.7 ul/min, 30 oC, 254 nm

TWOT & i { FEVCHER W FLv2D007 594,07
mAl ] z
4n -
30
20 -
1o
H
H
o
T T T T T T T T
o 2 4 & 2 1 12 14 16 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD= H
N
$ignal 1: VWD A, Uavelength=254 mm HN
Peak RetTime Type Width Area Height Area
§  [umin] [mwin] mAU %=  [wAU ] % CF3
B 1===-1 I | I
1 10.123 v 0.1884 29.15045 2.30386 3.7971
2 13.901 vV 0.238% 736.54449 47,70629 96,2029
Totals 767.69495  50.01024 (+) - 4e

##% End of Report #%#%

Instrument 1 6/18372015 9:41:37 AN

Page 1 of 1



Data File H:\CHEMZ\AG\YZOOD7635.0

Sample Name: ZC-7-Z254+-
Acg. Operator ZHOoT
Acy. Instrument @ Instrument 1 Location @ Vial 1
Injection Date : 4/23/2015 11:00:04 AM
Acg. Method : C:ZHPCHEMY 1\METHOD S\DEF LC.HM

Last chanhged : 4/2372015 10:04:22 AM by ZHOU
imodified after loading)
C:4CHEM324 1\ METHOD S\ DEF LC.M
6/18/2015 9:43:11 AN by

(modified after loading)

Analyziz Method :
Last changed

Gample Info

: AD-H, H/i-PrOH = 90/10, 0.7 ul/min, 30 of, 254 nm

WO A, i (RACHERE W GV 2007675 07
AU o
=
=
804
a0+
40
204
o
T T T T T T T
0 2 4 L] g 0 12 14 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ng/ull inot used in calc.)
Use Multiplier & Dilution Factor with I3TD= H
N
Signal 1: VWD1 A, Wavelength=254 nm HN
Peak RetTime Type Width Area Height Area
# [win] [win] uwdU *=  [uwAU ] 5 CF3
P P | === mmmmme I | | |
1 9.562 WV 0.1885 1198.47313 9B6.35246 49,9588
2 13.075 WV 0.2334 1201.45911 80.01448 50,0412
Totals 2400.83823  176.36694
(+/-) - 4f

*%% End of Report ##%

Instrument 1 &6/18/2015 9:43:16 AM

Page 1 of 1

S132

Data File H:\CHEMZ:4G\TZ007636.D
Sample Name: ZC-7-25&

ZHOU

Instrument 1

4/23/2015 11:18:28 AM
C:\HPCHEMY 14 METHOD 54 DEF LC.M
4/23/2015 10:04:22 AM by ZHOU
(modified after loading)
C:CHEM32Y 1\ METHOD 54 DEF LC.M
6/18/2015 9:42:25 AM hy
(modified after loadineg)

Acg. Operator
Acqg. Instrument @
Injection Date
Acg. Method
Laszt changed H

dnalyais Method :
Last changed

Sample Info

Location @ Wial 1

: AD-H, H/i-Pr0H = 80410, 0.7 ul/min, 30 oC, 254 nm

VWOT A, & i { FEVCHERT W G 2007630 07
AL ®
40+
40|
20
20
1o
3
o
T T T T T T T
o 2 4 L] 2 (1] 12 14 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: 1. 0000
Sample Amount: H l.00000  [ngfual] (not used in calc.)
Uze Multiplier & Dilution Factor with I3TD= H
_N
Zignal 1: VWDL A, Wavelength=254 rm HN
Peak RetTime Type Width Area Height Area
§  [min] [win] wAT *z  [whU ] 5 CF3
B 1===-1 I I
1 9.544 WV 0.1370 33.34391 2.58588 3.7301
2 13.038 vV 0.2316 &646.40784 56,8951 96,2099
Totals §79.75174 58.48101
(+) - 4f

##% End of Report #%#%

Instrument 1 6/1872015 9:42:32 AN

Page 1 of 1



Data File H:\CHEMZ\4H\YZNOO7937.D

Sample Name: ZC-7-35B+-
Acg. Operator
Acy. Instrument @ Instrument 1 Location @ Vial 1
Injection Date : 5/9/2015 4:05:58 PM
Acg. Method : C:3ZCHEM324,1\METHOD S\DEF LC.HM

5/9/2015 4:05:36 PM by

imodified after loading)
C:4CHEM324 1\ METHOD S\ DEF LC.M
6/18/2015 9:43:45 AN by
(modified after loading)
: AD-H, H/i-PrOH = 90,10,

Lazt changed H

Analyziz Method :
Last changed

Gample Info

0.7 ul/min, 30 of, 254 om

WO A, A i (RO CHENE W AT 20073 37 .0
AU
o
200 4 3
@
150 4
1004
50 -
0
T T T T T T T
0 2 4 L] g 0 12 14 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000
Dilution: H 1.0000 H
Use Multiplier & Dilution Factor with I3TDs P N
Signal 1: VWD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area CF3
# [min minl wdl ¥z [mATT 1 %
P R Rl EEEE I | | | E
1 10,868 WV 0.1984 2973.02539 226.42072 50,0562
2 13.042 VB 0.2461 2966.34937 184.25774 49,9436
+/-) -
Totals 5833.37476  41Z.67845 ( / ) 4g

*+% End of Report %%

Instrument 1 &6/18/2015% 9:43:52 AM

Page 1 of 1

Data File C:\CHEM3Z\1\DATA\ZHOU-15VYZNOO7936.0
Sample Name: ZC-7-35B

Acg. Operator
Acqg. Instrument @
Injection Date
Acg. Method
Laszt changed

Instrument 1 Location @ Wial
S/9/2015 4:26:22 PN

C:CHEM32Y 1\ METHOD 54 DEF LC.M

5/9/2015 4:24:57 PN by

(modified after loading)
C:CHEN32Y 1\ METHOD 54 DEF LC.M

6/29/2015 9:48:35 PM by
(modified after loadineg)
: AD-H, H/i-Pr0OH = 90/10,

dnalyais Method :
Last changed

Sample Info

L

0.7 ml/min, 30 of, 254 m

VWOT A, & hm [ ZHO0-T5 ZN00 7938 17
AL bl
T
60 -
0|
40
30
0
104 g
1 S A
T T T T T T T
o 2 4 L] 8 n 12 14 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000
Dilution: H 1.0000 H
Use Multiplier & Dilution Factor with ISTDs /N
Hignal l: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area CF3
# [minl win]l wndU = [maly 1 %
R R EEREE | I | I F
1l 10.865 BE 0.1962 59, 35877 4, 67394 4,7358
2 13.642 BB 0.2448 11594.01746 75.23602 95,2641
(+)-4g
Totals 1253.37622 78.390335

#*% End of Report *#++%

Instrument 1 6/2%72015 9:48:54 PN

S133

Page 1 of 1



Data File H:\CHEMZ)\4IVYZNOO795Z.D
Sample Name: ZC-7-3504-

Acg. Operator

Acy. Instrument @ Instrument 1

Injection Date 571172015 1l:1l:38

Acg. Method

Last chanhged + 571172015 11:11:07 AM by
imodified after loading)

Location @ Vial 1

AM
C:4CHEM324 1, METHOD 53\ DEF LC.M

Analyzis Method @ C:%ZCHEM3ZN1VMETHODSA\DEF LC.M

Last changed 6/18/2015 9:44:41 AN by
(modified after loading)

Gample Info : AD-H, H/i-Pr0OH = 90/10,

0.7 ul/min, 30 of, 254 om

WO A, A i (RACHERE AT ZF 0795 1.0
AU o
120
100
80 -
&0
40
104
o4
T T T T T T
0 2 4 L] g 0 12 14 min|
Area Percent Report
Jorted By HGimmal
Multiplier: H 1.0000 H
Dilution: H 1.0000 N
Use Multiplier & Dilution Factor with I3TDs HN/
Signal 1: VWD1 &, Wavelength=254 nm CF
3
Peak RetTime Type Width Area Height Area
# [min minl wdl ¥z [mATT 1 %
P R Rl EEEEE I | | |
1 9.812 WV 0.2164 1943.36780 136.30321 50,2470
2 lz.601 VB 0.2383 1924.26355 124.70526 49,7530
Totals FBE7.63135  263.00847 (+/_) - 4h

*+% End of Report %%

Instrument 1 &6/18/2015 9:44:45 AM

Page 1 of 1

S134

Data File Hi)\3r &\CHEMZ\4I\YTZNOO795L.1
Sample Name: ZC-7-35D

Acg. Operator
Acqg. Instrument @ Instrument 1

Injection Date 571172015 10:55:46
Acg. Method + C:\CHEM3Z\ 1\ METHODS
Last changed : 5/11/2015 10:54:09

AM
ZDEF LC.H
AM by

(modified after loading)

Analysis Method : C:)CHEM3Z41\METHODS
Last changed 6/29/2015 10:03:09

\DEF LC.M
BH by

(modified after loadineg)

Sample Info : 4D-H, H/1i-Pr0H = 90

/10,

Location @ Wial 1

0.7 ml/min, 30 of, 254 m

VWOT A, & i (A 7 W HEWM DT ZHO0T 57 .07
AL =
175
150
125
100
754
50 -
5| -
3
o
T T T T T T T
o 2 4 L] 8 n 12 14 min|
Area Percent Report
Sorted By Fimmal
Multiplier: H 1.0000 H
Dilution: H 1.0000 N
Use Multiplier & Dilution Factor with ISTDs HN/
Hignal l: VD1 A, Wavelength=254 nm CF
3
Peak RetTime Type Width Area Height Area
# [minl win]l wndU = [maly 1 %
R R EEREE | I | I
1 9.780 BB 0.3022 127.42157 6. 56298 44,3531
2 12.597 BB 0.2379 2799.73633  181.82721 95.6468
Totals £827.15790 168.39019 (+) - 4h

#*% End of Report *#++%

Instrument 1 6/2%72015 10:03:16 PM

Page 1 of 1



Data File H:\CHEMZ\4J\YZNOO794L1.D
Sample Name: ZC-7-35C+-

Acg. Operator
Acy. Instrument @ Instrument 1
Injection Date
Acg. Method

Location @ Vial 1

54942015 5:12:40 PM
C:4CHEM324 1, METHOD 53\ DEF LC.M

Last chanhged : 5/0/2015 5:12:17 PM by
imodified after loading)
Analyzis Method @ C:%CHEM3ZN1VMETHODSA\DEF LC.M

Last changed

6/18/2015 9:45:37 AN by

(modified after loading)

Gample Info

: AD-H, H/i-PrOH = 80/10,

0.7 ul/min, 30 of, 254 om

WO A, i (RACHERE W R V20073 3T 07
mau o
1204 -
]
=
100 4
20
804
40 -
204
0
T T T T
0 2 4 - 8 10 min|
Area Percent Report
Jorted By HGimmal
Multiplier: : 1.0000 H
Dilution: : 1.0000 N
Use Multiplier & Dilution Factor with I3TDs HN/
Signal 1: VWD1 &, Wavelength=254 nm CF
3
Peak RetTime Type Width Area Height Area
# [min minl wdl ¥z [mATT 1 %
P R Rl EEEEE I | |
1 §.0683 VV 0.1571 1339.34399 134.32806 50,2916
2 9.9397 VB 0.1904 1323.80115 107.36113 49.7082
+1) - 4i
Totals 2663.14514  241.71013 ( / ) 4'

*#* End of

Instrument 1 &6/18/2015 9:45:42 AM

Report %%

Page 1 of 1

S135

Data File Hi)\ 3£ &\ CHEMZ\40\TZNO0O7950.0
Sample Name: ZC-7-35C

Acg. Operator

Acqg. Instrument @ Instrument 1

Injection Date 571172015 10:26:48 AN

Acg. Method C:CHEM32Y 1\ METHOD 54 DEF LC.M

Last changed : 5/11/2015 10:25:01 AM by

(modified after loading)

Analysis Method : C:)CHEM3Z41\METHOD5\DEF LC.M

Last changed 6/29/2015 10:04:30 PM by
(modified after loadineg)

: AD-H, H/i-Pr0OH = 90/10,

Location @ Wial 1

Sample Info 0.7 ml/min, 30 of, 254 m

VIWOT A, TR AR W HEN DA ZH007 50,0
AL @
100
20|
60 -
40
204
g
=
o
T T T T T
o 2 4 L] g o min|
Area Percent Report
Sorted By H Fimmal
Multiplier: : 1.0000 H
Dilution: : 1.0000 N
Use Multiplier & Dilution Factor with ISTDs HN/
Hignal l: VD1 A, Wavelength=254 nm CF
3
Peak RetTime Type Width Area Height Area
# [minl win]l wndU = [maly 1 %
R R EEREE | I | I
1 8.0683 EE 0.1625 59, 62142 5. 45301 3.3474
2 8.973 BB 0.2255 1721.50269 118.00705 96.6526
Totals 1781.12410 123.46006 (+) - 4'

#*% End of Report *#++%

Instrument 1 6/29/2015 10:04; 37 FM Fage 1 of 1



Data File H:\CHEMZ\4K\YZNOO7935.D Data File H:\CHEMZ\4E\TZINOO7939.D
-

Sample Name: ZC-7-354+- Sample Name: ZC-7-35&
Acg. Operator H Acg. Operator
Acy. Instrument @ Instrument 1 Location @ Vial 1 Acqg. Instrument @ Instrument 1 Location @ ¥ial 1
Injection Date : 5/9/2015 3:15:16 PM Injection Date : 5/8/2015 4:44:32 FM
Acg. Method : C:3ZCHEM324,1\METHOD S\DEF LC.HM Acg. Method : C:\CHEM3z\14METHOD 34 DEF LC.M
Last chanhged : 5/0/2015 2:50:14 PM by Last changed : 5/9/2015 4:42:47 PM by
imodified after loading) (modified after loading)
Analyzis Method @ C:%CHEM3ZN1VMETHODSA\DEF LC.M Analysis Method : C:)CHEM3Z41\METHODS\DEF LC.M
Last changed : 6/18/2015 9:46:24 AM by Last changed : B/18/2015 9:46:24 AM by
imodified afrer loading) (modified after loading)
gample Info : AD-H, H/i-PrOH = 90/10, 0.7 wl/min, 30 of, 254 no Sample Info : AD-H, H/i-Pr0H = 80/10, 0.7 wl/min, 30 of, 254 mm
WO A, i (RACHERE W R ZNO0 7375 07 VWOT A, & i | FEVCHERT W E7 ZH00 793907
AU AL -
a0 i
&0
&0 -|
B 50
b
40 -
40
304 30+
204 204
107 10 @
2
T
0 o md JiN
T T T T T T T T T T
0 L] n 15 20 min| o 3 10 18 20 min|
Area Percent Report Area Percent Report
Jorted By H HGimmal Sorted By H Fimmal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: : 1.0000 H Dilution: : 1.0000 H
Use Multiplier & Dilution Factor with I3TDs Use Multiplier & Dilution Factor with ISTDs N
- -
HN HN
Signal 1: VWD1 &, Wavelength=254 nm Hignal l: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area CF3 Peak RetTime Type Width Area Height Area CF3
# [min minl wdl ¥z [mATT 1 % # [minl win]l wndU = [maly 1 %
P R | === mmmmmem I | | | —mem e [ EEREE | I | I
1 14,684 BB 0.2645 1070.27476 6Z.28136 49,9903 1 14,689 ¥V 0.2678 64, 74599 3.70737 3.6807
2 22.138 BB 0.3985 1070.659067 4l.57168 50,0097 2 22.143 BB 0.4000 l654.41821 65.67284 96,3193
+/-) - 4 -4
Totals : 2140.86545  103.85305 ( ) ] Totals : 1759.16721 63.38030 (+) 4]
*+% End of Report %% #*% End of Report *#++%
Instrument 1 &6/18/2015 9:46:40 AM Fage 1 of 1 Instrument 1 6/1872015 9:46:54 AN Page 1 of 1

S136



