Electronic Supplementary Material (ESI) for ChemComm.
This journal is © The Royal Society of Chemistry 2015

N-Heterocyclic carbene-catalyzed [3 + 3] cyclocondensation of
bromoenals with aldimines: Highly enantioselective synthesis of

dihydropyridinones

Zhong-Hua Gao, Xiang-Yu Chen, Han-Ming Zhang, Song Ye*
Beijing National Laboratory for Molecular Sciences, Key Laboratory of
Molecular Recognition and Function, Institute of Chemistry, Chinese Academy
of Sciences, Beijing 100190, China.

E-mail: songye@iccas.ac.cn

Part I General InfOrmation ..........coouiiiiiiiiiiiee e 2
Part IT EXperimental Part..........cceeoieeiiieriieiieeie ettt sttt e e e 3
1. NHC catalyzed [3+3] annulation of a-bromoenal 1 and aldimine 2................... 3
2. Chemical transformations of compound 3a...........cccceeviereiieieiiieniie e 16
3. X-ray structure of compound 3@ ..........cccueeiiiiiiiiiiiiiieeiieeee e 18
4. RETETEICES ....cuveiueeiieieeteeit ettt sttt st 18
Part IIT NIMR SPECIIA.....uviiiieiiiieeeiiee ettt e ee e et e e s eaaeeeeenaaeaeeas 19
Part IV HPLC SPECHIa....ccciiiiiiiiiiiieeiie ettt ettt ettt e 43

S1



Part I General information

Unless otherwise indicated, all reactions were carried out under N, atmosphere at
room temperature with magnetic stirring. Anhydrous THF and toluene were distilled
from sodium and benzophenone. Anhydrous CH,Cl, was distilled from CaH,. Chiral
triazolium salts 4-5', aldimines’ and o-bromoenals’ were prepared according to
literatures. Column chromatography was performed on silica gel 200~300 mesh. All
"H NMR (300 and 400 MHz), >C NMR (75 and 100 MHz) spectra were recorded on
a Bruker-DMX 300 and Bruker Avance 400 spectrometer in CDCl;, with
tetramethylsilane as an internal standard and reported in parts per million (ppm, 8). 'H
NMR Spectroscopy splitting patterns were designated as singlet (s), doublet (d),
triplet (t), quartet (q). Splitting patterns that could not be interpreted or easily
visualized were designated as multiplet (m) or broad (br). Infrared spectra were
recorded on a JASCO FT/IR-480 spectrophotometer and reported as wave number
(cm™). Optical rotations were measured on Perkin Elmer/Model-343 digital
polarimeter operating at the sodium D line with a 100 mm path cell, and are reported

as follows: [a]p (concentration (g/100 mL), solvent).
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Part II Experimental part

1. NHC catalyzed [3+3] annulation of a-bromoenal 1 and aldimine 2

\7’1“Mes
BF,~ Ts
o TS O~__N
R/\)LH + Rv\)l\ 4 (20 mol%) U\R'
Br H EtsN (3 equiv.)
THF, it, 12 h R
1 2 3

To the solution of a-bromoenal 1 (0.6 mmol, 3 equiv.), NHC precursor 4 (0.04
mmol, 16.8 mg, 0.2 equiv.), and Et3N (0.6 mmol, 60.6 mg, 3.0 equiv.) in THF (1 mL),
was slowly added aldimine 2 (0.2 mmol, 1 equiv., 2 mL in THF) via a syringe pump
in 6 h. The reaction mixture was stirred at room temperature until the full
consumption of the aldimine 2 (typically, 12 h). The reaction mixture was
concentrated under reduced pressure, and the residue was purified by column
chromatography on silica gel (petroleum ether/EtOAc = 40:1-10:1) to furnish the
corresponding product 3.

Racemic samples for the chiral phase HPLC analysis were prepared using

triazolium S1 as the NHC pre-catalyst under the same conditions.

—N
\ +
N \7N\Mes
BF,

S1

Ts
(e} N

Ph

3a
(R)-5-benzyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-281B)

59.0 mg, 71% yield. White solid, mp. 148-149 °C; Ry = 0.2 (petroleum ether/ethyl
acetate 5:1); [a]p -148 (¢ 0.1, CH,Cly); HPLC analysis: 95% ee [Daicel
CHIRALPAK OD-H column, 20 °C, 254 nm, hexane/i-PrOH = 80:20, 1.0 mL /min,
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254 nm, 11.3 min (minor), 23.3 min (major)]; '"H NMR (300 MHz, CDCl;) & 7.87 (d,
J=8.3 Hz, 2H), 7.27 (d, /= 8.3 Hz, 2H), 7.20 (d, J = 6.8 Hz, 2H), 7.18 (t, J = 6.8 Hz,
1H), 7.08-6.98 (m, 6H), 6.71 (d, J= 7.4 Hz, 2H), 3.38 (d, /= 15.2 Hz, 1H), 3.26 (dd,
J=7177,2.6 Hz, 1H), 3.10 (d, J = 15.2 Hz, 1H), 2.76 (dd, J = 15.6, 7.7 Hz, 1H),
2.46-2.39 (m, 4H). >C NMR (75 MHz, CDCl3) & 167.0, 163.4, 160.9, 145.3, 139.6,
138.3, 135.1, 129.5, 128.9, 128.8, 128.8, 128.7, 127.4, 127.0, 126.8, 124.6, 121.0,
41.1, 40.1, 38.9, 21.7. IR (KBr) 2920, 1721, 1266, 1173; HRMS (ESI) calcd for
C,sH,3NSO;3Na [M+Na]" 440.12909, found 440.12851.

'lrs
O, N

Ph

F
3b

(R)-5-benzyl-4-(4-fluorophenyl)-1-tosyl-3,4-dihydropyridin-2(1H)-one
(GZH-296A)

60.4 mg, 69% yield. Colorless oil; R¢= 0.2 (petroleum ether/ethyl acetate 5:1); [a]5
=-72 (c 0.1, CH,Cl,); HPLC analysis: 98% ee [Daicel CHIRALPAK OD-H column,
20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 22.5 min (minor), 35.7
min (major)]; 'H NMR (300 MHz, CDCl;) & 7.94 (d, J = 8.3 Hz, 2H), 7.37-7.24 (m,
5H), 7.12 (d, J= 6.8 Hz, 2H), 7.07 (s, 1H), 6.81-6.67 (m, 4H), 3.47 (d, J=15.1 Hz,
1H), 3.33 (dd, J="7.6, 2.7 Hz, 1H), 3.18 (d, /= 15.1 Hz, 1H), 2.83 (dd, J=15.6, 7.6
Hz, 1H), 2.54-2.41 (m, 4H). C NMR (100 MHz) & 166.7, 149.7, 145.6, 141.9, 138.2,
135.2, 135.0, 130.4, 130.0, 129.9, 129.4, 129.0, 128.8, 128.7, 127.9, 127.8, 127.3,
127.2,127.0, 125.9, 125.6, 123.7, 121.8, 115.8, 41.4, 39.6, 39.2, 21.9. IR (KBr) 2919,
1732, 1339, 1196; HRMS (ESI) calcd for C,sH»NSO3FNa [M+Na]" 448.11966,
found 458.11914.
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Ts

Ph

Cl
3c

(R)-5-benzyl-4-(4-chlorophenyl)-1-tosyl-3,4-dihydropyridin-2(1H)-one
(GZH-297B)

62.4 mg, 69% yield. Colorless oil. R¢= 0.2 (petroleum ether/ethyl acetate 5:1); [a]5
-81 (¢ 0.1, CH,Cl,); HPLC analysis: 97% ee [Daicel CHIRALPAK OD-H column, 20
°C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 25.4 min (minor), 37.3
min (major)]; "H NMR (300 MHz, CDCl3) & 7.93 (d, J = 8.3 Hz, 2H), 7.37-7.24 (m,
5H), 7.17-6.97 (m, 5H), 6.71 (d, J = 8.4 Hz, 2H), 3.47 (d, J = 15.2 Hz, 1H), 3.32 (dd,
J=17.6,2.6 Hz, 1H), 3.17 (d, J=15.2 Hz, 1H), 2.83 (dd, /= 15.6, 7.6 Hz, 1H),
2.57-2.36 (m, 4H). °C NMR (75 MHz, CDCl;) & 166.7, 145.5, 138.0, 135.0, 133.2,
129.5, 129.0, 128.3, 126.9, 124.3, 121.4, 41.0, 39.5, 39.0, 21.7. IR (KBr) 2919, 1722,
1396, 1196; HRMS (ESI) calcd for CosH22NSO;CINa [M+Na] " 474.09011, found
474.08946.

Ts

Ph

Br
3d

(R)-5-benzyl-4-(4-bromophenyl)-1-tosyl-3,4-dihydropyridin-2(1H)-one
(GZH-297A)

70.3 mg, 78% yield. Colorless oil. Ry = 0.2 (petroleum ether/ethyl acetate 5:1); [a]5
-87 (¢ 0.1, CH,Cl,); HPLC analysis: 97% ee [Daicel CHIRALPAK OD-H column, 20
°C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 26.9 min (minor), 39.3
min (major)]; '"H NMR (300 MHz, CDCl3) & 7.93 (d, J = 8.3 Hz, 2H), 7.37-7.23 (m,

5H), 7.18 (d, J = 8.3 Hz, 2H), 7.12-7.07 (m, 3H), 6.65 (d, J = 8.3 Hz, 2H), 3.47 (d, J =
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15.2 Hz, 1H), 3.30 (dd, J=7.6, 2.6 Hz, 1H), 3.17 (d, J = 14.3 Hz, 1H), 2.82 (dd, J =
15.2, 7.6 Hz, 1H), 2.56-2.38 (m, 4H). '*C NMR (75 MHz, CDCls) & 166.7, 145.5,
138.6, 138.0, 135.0, 132.0, 129.5, 128.8, 128.7, 126.9, 124.2, 121.4, 121.2, 40.9, 39.5,
39.0,21.7. IR (KBr) 2919, 1722, 1361, 1173; HRMS (ES]I) calcd for
C,sH,,NSO;BrNa [M+Na]* 518.03960, found 513.03884.

'lrs
(0] N

Ph

Cl

3e
(R)-5-benzyl-4-(3-chlorophenyl)-1-tosyl-3,4-dihydropyridin-2(1H)-one
(GZH-391A)

58.0 mg, 64% yield. White solid, mp. 92-93 °C. Ry = 0.2 (petroleum ether/ethyl
acetate 5:1); [a]5> -84 (c 0.1, CH,Cl,); HPLC analysis: 97% ee [Daicel CHIRALPAK
OD-H column, 20 °C, 254 nm, hexane/i-PrOH/MeOH = 90:6:4, 1.0 mL /min, 254 nm,
16.8 min (minor), 19.4 min (minor)]; 'H NMR (400 MHz, CDCl3) & 7.93 (d, J = 8.2
Hz, 2H), 7.34 (d, J = 8.2 Hz, 2H), 7.29 (t, J = 7.2 Hz, 2H), 7.23 (d, J = 5.6 Hz, 1H),
7.11 (d, J= 7.0 Hz, 2H), 7.06 (s, 1H), 6.80 — 6.69 (m, 3H), 3.45 (d, /= 15.1 Hz, 1H),
3.32 (dd, J=17.6, 2.7 Hz, 1H), 3.16 (d, J = 15.1 Hz, 1H), 2.81 (dd, J = 15.6, 7.6 Hz,
1H), 2.55-2.36 (m, 4H). >C NMR (100 MHz, CDCls) § 166.7, 145.6, 141.9, 138.2
135.0, 130.4, 130.0, 129.0, 129.0, 128.9, 128.7, 127.9, 127.2, 125.9, 115.9, 41.0, 40.0,
39.2, 22.0. IR (KBr) 2919, 1722, 1362, 1173; HRMS (ESI) caled for
C,5H2,NSO;CINa [M+Na]" 474.09011, found 474.08953.

'Irs
(e] N

Ph

MeO

3f
(S)-5-benzyl-4-(2-methoxyphenyl)-1-tosyl-3,4-dihydropyridin-2(1H)-one
(GZH-295A)
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72.7 mg, 81% yield. White solid, mp. 95-96 °C. Ry = 0.3 (petroleum ether/ethyl
acetate 5:1); [a]5 -77 (c 0.1, CH,Cly); HPLC analysis: 97% ee [Daicel CHIRALPAK
OD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 17.8
min (minor), 29.3 min (major)]; '"H NMR (300 MHz, CDCls) § 7.86 (d, J = 8.3 Hz,
2H), 7.26-7.13 (m, 5H), 7.09-7.04 (m, 3H), 6.99 (s, 1H), 6.70 (d, J = 8.2 Hz, 2H),
6.62 (dd, J=17.5, 1.6 Hz, 1H), 6.55 (t, /= 7.3 Hz, 1H), 3.65 (dd, J= 8.2, 2.2 Hz, 1H),
3.54 (s, 3H), 3.33 (t, J = 15.0 Hz, 1H), 3.07 (d, J = 15.0 Hz, 1H), 2.68 (dd, J = 15.9,
8.2 Hz, 1H), 2.49 (dd, J = 15.9, 2.4 Hz, 1H), 2.37 (s, 3H). ’C NMR (75 MHz, CDCl3)
0 167.6, 157.1, 145.1, 138.6, 135.4, 129.4, 128.8, 128.8, 128.6, 127.8, 127.2, 126.7,
123.2, 121.4, 120.4, 110.8, 54.9, 39.1, 38.9, 34.8, 21.7. IR (KBr) 2920, 1716, 1361,
1174; HRMS (ESI) calcd for C6H,sNSO4Na [M+Na]" 474.13965, found 470.13913.

Ts
O N

Ph

Br

MeO
39

(S)-5-benzyl-4-(2-bromo-5-methoxyphenyl)-1-tosyl-3,4-dihydropyridin-2(1H)-on
e (GZH-295C)

81.0 mg, 77% yield. White crystal, mp. 115-116 °C. R¢= 0.3 (petroleum ether/ethyl
acetate 5:1); [a]5 -115 (c 0.1, CH,Cly); HPLC analysis: 95% ee [Daicel
CHIRALPAK OD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min,
254 nm, 14.1 min (minor), 23.5 min (major)]; "H NMR (300 MHz, CDCl;) & 7.94 (d,
J=8.4Hz 2H), 7.38 (d, /= 8.7 Hz, 1H), 7.35-7.19 (m, 5H), 7.18 (s, 1H), 7.13 (d, J =
6.8 Hz, 2H), 6.60 (dd, J= 8.8, 3.0 Hz, 1H), 6.48 (d, /= 3.0 Hz, 1H), 3.87 (dd, J = 8.0,
2.5 Hz, 1H), 3.63 (s, 3H), 3.43 (d, /=4.8 Hz, 1H), 3.18 (d, J = 14.8 Hz, 1H), 2.79 (dd,
J=15.9, 8.1 Hz, 1H), 2.58 (dd, J=15.9, 2.5 Hz, 1H), 2.43 (s, 3H). °C NMR (75
MHz, CDCls) 6 166.7, 159.4, 145.2, 138.7, 137.9, 135.2, 134.0, 129.6, 128.9, 128.8,
128.7,126.9, 123.4, 122.1, 114.5, 114.4, 114.0, 55.3, 39.5, 39.2, 39.1, 21.7. IR (KBr)
2919, 1722, 1362, 1174; HRMS (ESI) caled for C,6H4NSO,BrNa [M+Na]"
550.04866, found 550.04738.
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Ts

Ph

CO,Me
3h

(R)-methyl 4-(5-benzyl-2-oxo0-1-tosyl-1,2,3,4-tetrahydropyridin-4-yl)benzoate
(GZH-392A)

27.2 mg, 57% yield. Colorless oil. R¢= 0.3 (petroleum ether/ethyl acetate 5:1); [a];
-94 (¢ 0.1, CH,Cl); HPLC analysis: 92% ee [Daicel CHIRALPAK OD-H column, 20
°C, 254 nm, hexane/i-PrOH/MeOH = 90:6:4, 1.0 mL /min, 254 nm, 25.2 min (minor),
31.9 min (major)]; "H NMR (400 MHz, CDCls) & 7.94 (d, J= 8.0 Hz, 2H), 7.72 (d, J
= 8.0 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.32-7.26 (m, 3H), 7.13 — 7.11 (m, 2H), 6.82
(d, J = 8.0 Hz, 1H), 3.92 (s, 3H), 3.50-3.39 (m, 2H), 3.17 (d, J = 15.1 Hz, 1H), 2.87
(dd, J=15.1, 7.7 Hz, 1H), 2.52-2.48 (m, 4H). °C NMR (100 MHz, CDCl3) & 166.6,
166.5, 145.6, 144.7, 137.9, 134.9, 130.2, 129.6, 129.3, 128.8, 127.0, 127.0, 124.0,
121.6, 52.2, 40.8, 40.0, 39.1, 21.7. IR (KBr) 2920, 1722, 1361, 751; HRMS (ESI)
calcd for C27H,5sNSOsNa [M+Na]" 498.13456, found 498.13464.

'Irs
(¢] N

Ph

e

3i

(R)-5-benzyl-4-(4-(pyrrolidine-1-carbonyl)phenyl)-1-tosyl-3,4-dihydropyridin-
2(1H)-one (GZH-395C)

71.8 mg, 70% yield. White solid, mp. 72-74 °C. Ry = 0.2 (petroleum ether/ethyl
acetate 1:1); [a]p -105 (¢ 0.1, CH,Cly); HPLC analysis: 99% ee [Daicel
CHIRALPAK OD-H column, 20 °C, 254 nm, hexane/i-PrOH/MeOH = 70:20:10, 1.0
mL /min, 254 nm, 15.2 min (minor), 23.9 min (major)]; *C NMR (100 MHz, CDCl5)
0 169.1, 166.8, 145.4, 141.5, 138.1, 136.4, 135.0, 129.5, 128.8, 128.7, 127.8, 126.9,
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126.9, 124.0, 121.3, 49.6, 46.2, 40.8, 40.0, 38.9, 26.4, 24.4, 21.8. IR (KBr) 2920,
1716, 1623, 1173; HRMS (ESI) calcd for C30H3oN,SO4Na [M+Na]” 537.18185, found
537.18060.

Ts

|
O, N

Ph

CN
3j

(R)-4-(5-benzyl-2-o0x0-1-tosyl-1,2,3,4-tetrahydropyridin-4-yl)benzonitrile
(GZH-395A)

69.1 mg, 78% yield. White solid, mp. 56-57 °C. R = 0.3 (petroleum ether/ethyl
acetate 5:1); [a]5 -94 (¢ 0.1, CH,Cl,); HPLC analysis: 91% ee [Daicel CHIRALPAK
OD-H column, 20 °C, 254 nm, hexane/i-PrOH/MeOH = 90:6:4, 1.0 mL /min, 254 nm,
37.3 min (minor), 55.5 min (major)]; "H NMR (400 MHz, CDCl;) & 7.94 (d, J = 8.2
Hz, 1H), 7.38-7.35 m, 3H), 7.31-7.22 (m, 4H), 7.15 (s, 1H), 7.10 (d, J = 7.1 Hz, 1H),
6.89 (d, J = 8.1 Hz, 1H), 3.49 (d, J = 15.2 Hz, 1H), 3.40 (dd, J = 7.6, 2.4 Hz, 1H),
3.18 (d, J = 15.2 Hz, 1H), 2.88 (dd, J = 15.7, 7.6 Hz, 1H), 2.54-2.43 (m, 4H). °C
NMR (100 MHz, CDCls) 6 166.3, 145.7, 145.1, 137.6, 134.9, 132.7, 129.6, 128.8,
128.7,127.8, 127.1, 123.3, 121.9, 118.4, 111.4, 40.6, 40.1, 39.1, 21.8. IR (KBr) 2920,
2850, 2228, 1717, 1633, 1173; HRMS (ESI) caled for CasH»oN2SO3Na [M+Na]”
465.12433, found 465.12404.

'Irs
(e} N

Ph

3K
(S)-5-benzyl-4-propyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-296C)

16.7 mg, 22% yield. Colorless oil. R¢ = 0.6 (petroleum ether/ethyl acetate 5:1); [a]5
-6 (¢ 0.1, CH,Cly); HPLC analysis: 90% ee [Daicel CHIRALPAK OD-H column, 20
°C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 19.7 min (minor), 21.7
min (major)]; '"H NMR (400 MHz, CDCls) & 7.89 (d, J = 8.0 Hz, 2H), 7.33-7.30 (m,
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4H), 7.24-7.21 (m, 3H), 6.83 (s, 1H), 3.50 (d, J = 15.2 Hz, 1H), 3.34 (d, J= 15.2 Hz,
1H), 2.50-2.43 (m, 4H), 2.32 (dd, J = 15.5, 2.0 Hz, 1H), 2.11 (m, 1H), 1.18-1.13 (m,
2H), 1.00-0.98 (m, 2H), 0.72 (t, J = 6.3 Hz, 3H). °C NMR (100 MHz, CDCl;) &
168.3, 145.1, 138.5, 135.3, 129.3, 128.7, 128.7, 128.6, 127.0, 126.8, 119.9, 39.4, 38.2,
34.1,33.4,21.7,19.4, 13.9. IR (KBr) 2922, 1722, 1362, 1174; HRMS (ESI) calcd for
C»,H,5NSO;3;Na [M+Na]" 406.14474, found 406.14450.

'Irs
(e} N

3l
(R)-5-methyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-292A)
48.1 mg, 71% yield. Colorless oil. R¢= 0.2 (petroleum ether/ethyl acetate 10:1); [a]5
-143 (¢ 0.1, CH,Cl,); HPLC analysis: 97% ee [Daicel CHIRALPAK OD-H column,
20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 17.4 min (minor), 45.7
min (major)]; '"H NMR (300 MHz, CDCl3)  7.93 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.4
Hz, 2H), 7.21-7.03 (m, 3H), 6.95 (d, /= 1.4 Hz, 1H), 6.91-6.80 (m, 2H), 3.39 (dd, J =
7.6, 3.5 Hz, 1H), 2.96 (dd, J = 15.6, 7.6 Hz, 1H), 2.58 (dd, /= 15.6, 3.5 Hz, 1H), 2.45
(s, 3H), 1.74 (d, J = 1.2 Hz, 3H). ?C NMR (75 MHz, CDCl;) § 167.1, 145.2, 139.7,
135.2,129.4, 128.8, 128.7, 127.3, 126.9, 121.0, 119.6, 42.9, 40.8, 21.7, 19.0. IR (KBr)
2920, 1716, 1355, 1170; HRMS (ESI) calcd for C19H;9NSO3Na [M+Na]" 364.09779,
found 364.09732.

'Il's
O N

3m

(R)-5-ethyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-292C)
57.1 mg, 80% yield. Colorless oil. R¢= 0.2 (petroleum ether/ethyl acetate 5:1); [a]5
-164 (c 0.1, CH,Cl,); HPLC analysis: 98% ee [Daicel CHIRALPAK OD-H column,

S10



20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 14.5 min (minor), 54.1
min (major)]; "H NMR (300 MHz, CDCl3) 6 7.93 (d, /= 8.3 Hz, 2H), 7.33 (d, J= 8.3
Hz, 1H), 7.19-7.00 (m, 3H), 6.95 (s, 1H), 6.84 (d, /= 7.0 Hz, 2H), 3.46 (dd, J= 7.6,
2.9 Hz, 1H), 2.94 (dd, J=15.5, 7.6 Hz, 1H), 2.55 (dd, J=15.5, 2.9 Hz, 1H), 2.45 (s,
2H), 2.19-1.94 (m, 2H), 1.04 (t, J= 7.4 Hz, 3H). °C NMR (75 MHz, CDCl;) & 167.2,
145.1, 140.0, 135.2, 129.4, 128.8, 128.7, 127.3, 126.9, 126.7, 119.0, 41.4, 41.2, 26.0,
21.7,12.4. IR (KBr) 2919, 1716, 1362, 1171; HRMS (ESI) calcd for Cy0H2;NSO3;Na
[M+Na]"378.11344, found 378.11289.

3n
(R)-5-propyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-291A)
44.7 mg, 61% yield. Colorless oil. R¢= 0.3 (petroleum ether/ethyl acetate 10:1); [a]5
-115 (¢ 0.1, CH,Cl,); HPLC analysis: 96% ee [Daicel CHIRALPAK OD-H column,
20 °C, 254 nm, hexane/i-PrOH = 80:20, 1.0 mL /min, 254 nm, 8.4 min (minor), 26.9
min (major)]; 'H NMR (400 MHz, CDCl3) & 7.93 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.4
Hz, 2H), 7.16-7.12 (m, 3H), 6.96 (s, 1H), 6.83 (d, /= 7.2 Hz, 2H), 3.45 (dd, J=7.2,
2.8 Hz, 1H), 2.93 (dd, J=15.6, 7.6 Hz, 1H), 2.54 (dd, J = 15.6, 2.8 Hz, 1H), 2.46 (s,
3H), 2.03 (t, J= 7.2 H), 1.50-1.38 (m, 2H), 0.89 (t, J = 7.4 Hz, 3H). >C NMR (100
MHz, CDCl) 6 167.2, 145.2, 139.9, 135.1, 129.4, 128.8, 128.7, 127.3, 126.9, 125.1,
119.7,41.3, 41.2,35.0, 21.7, 21.0, 13.7. IR (KBr) 2920, 1722, 1362, 1172; HRMS
(ESI) caled for C,1H23NSOsNa [M+Na]”392.12909, found 392.12842.

3o
(R)-5-butyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-293D)
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51.0 mg, 67% yield. White solid, mp. 120-121 °C. R¢= 0.3 (petroleum ether/ethyl
acetate 10:1); [a]5 -85 (c 0.1, CH,Cl,); HPLC analysis: 98% ee [Daicel
CHIRALPAK OD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min,
254 nm, 12.4 min (minor), 51.8 min (major)]; 'H NMR (300 MHz, CDCl;) & 7.93 (d,
J=8.3 Hz, 2H), 7.32 (t, J=7.7 Hz, 2H), 7.17-7.05 (m, 3H), 6.96 (s, 1H), 6.83 (d, J =
7.2 Hz, 2H), 3.46 (dd, J=17.5, 2.8 Hz, 1H), 2.93 (dd, J = 15.5, 7.6 Hz, 1H), 2.56 (dd,
J=15.5,2.8 Hz, 1H), 2.46 (s, 3H), 2.13-1.94 (m, 2H), 1.52-1.08 (m, 4H), 0.87 (t,J =
7.1 Hz, 3H). >C NMR (75 MHz, CDCl3) & 167.2, 145.1, 139.9, 135.2, 129.4, 128.8,
128.7,127.3,126.9, 125.3, 119.6, 41.3, 41.2, 32.6, 29.9, 22.3, 21.7, 13.8. IR (KBr)
2920, 1716, 1362, 1195; HRMS (ESI) calcd for C»,HsNSO3;Na [M+Na]" 406.14474,
found 406.14423.

3p
(R)-5-pentyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-292E)
57.1 mg, 72% yield. Colorless oil. R¢= 0.4 (petroleum ether/ethyl acetate 10:1); [a]5
-84 (¢ 0.1, CH,Cl,); HPLC analysis: 98% ee [Daicel CHIRALPAK OD-H column, 20
°C, 254 nm, hexane/i-PrOH/MeOH = 90:6:4, 0.5 mL /min, 254 nm, 16.7 min (minor),
39.0 min (major)]; "H NMR (300 MHz, CDCl3) & 7.93 (d, J= 8.3 Hz, 2H), 7.33 (d, J
= 8.3 Hz, 2H), 7.10 (m, 3H), 6.95 (s, 1H), 6.88-6.75 (m, 2H), 3.45 (dd, /= 7.5, 2.9 Hz,
1H), 2.93 (dd, J=15.5, 7.6 Hz, 1H), 2.55 (dd, J = 15.5, 2.9 Hz, 1H), 2.46 (s, 3H),
2.11-1.94 (m, 2H), 1.53-1.09 (m, 6H), 0.86 (t, J=8.1 Hz, 3H)."*C NMR (75 MHz,
CDCl) 6 167.2, 145.1, 139.9, 135.2, 129.4, 128.8, 128.7, 127.3, 126.9, 125.3, 119.6,
41.3,41.2,32.9,31.4,27.4,22.4,21.7, 14.0. IR (KBr) 2920, 1716, 1362, 1172,
HRMS (ESI) caled for Co3H»7NSO3Na [M+Na]" 420.16039, found 420.15991.
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3q

(R)-5-hexyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-282C)

52.6 mg, 64% yield. Colorless oil. R¢= 0.5 (petroleum ether/ethyl acetate 5:1); [a]5
-59 (¢ 0.1, CH,Cl,); HPLC analysis: 96% ee [Daicel CHIRALPAK OD-H column, 20
°C, 254 nm, hexane/i-PrOH/MeOH = 90:6:4, 0.5 mL /min, 254 nm, 16.1 min (minor),
36.7 min (major)]; '"H NMR (400 MHz, CDCl3) 8 7.93 (d, J = 8.3 Hz, 2H), 7.33 (d, J
=8.3 Hz, 2H), 7.14 (t,J= 7.3 Hz, 1H), 7.07 (t, /= 7.4 Hz, 2H), 6.95 (s, 1H), 6.82 (d,
J=17.2Hz, 2H),3.45(dd, J=7.5,2.8 Hz, 1H), 2.93 (dd, J=15.5, 7.6 Hz, 1H), 2.56
(dd, J=15.5,2.8 Hz, 1H), 2.46 (s, 3H), 2.11-1.97 (m, 2H), 1.49-1.12 (m, 8H), 0.87 (t,
J=6.9 Hz, 3H). °C NMR (100 MHz, CDCl3) & 167.2, 145.1, 139.9, 135.2, 129.4,
128.8, 128.7, 127.3, 126.9, 125.3, 119.6,41.3, 41.2,32.9, 31.5, 28.8, 27.7, 22.6, 21.7,
14.1. IR (KBr) 2921, 1717, 1362, 1172; HRMS (ESI) calcd for C,4H20NSO3Na
[M+Na]" 434.17604, found 434.17566.

3r

(R)-5-heptyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-391B)

55.5 mg, 65% yield. Colorless oil. R¢ = 0.5 (petroleum ether/ethyl acetate 5:1); [a]s
-46 (c 0.1, CH,Cl,); HPLC analysis: 98% ee [Daicel CHIRALPAK OD-H column, 20
°C, 254 nm, hexane/i-PrOH/MeOH = 90:6:4, 0.5 mL /min, 254 nm, 15.6 min (minor),
34.4 min (major)]; '"H NMR (300 MHz, CDCl3) & 7.93 (d, J = 8.3 Hz, 2H), 7.33 (d, J
= 8.3 Hz, 2H), 7.18-7.01 (m, 3H), 6.95 (s, 1H), 6.86-6.75 (m, 2H), 3.45 (dd, J = 7.5,
2.9 Hz, 1H), 2.93 (dd, J = 15.5, 7.6 Hz, 1H), 2.56 (dd, J = 15.5, 2.9 Hz, 1H), 2.46 (s,
3H), 2.11-1.96 (m, 2H), 1.52-1.12 (m, 10H), 0.88 (t, J = 6.8 Hz, 3H). °C NMR (75
MHz, CDCls) & 167.2, 145.1, 139.9, 135.2, 129.4, 128.8, 128.7, 127.2, 126.9, 125.3,
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119.6, 41.3, 41.2, 32.9, 31.8, 29.1, 29.0, 27.7, 22.6, 21.7, 14.1. IR (KBr) 2921, 1717,
1362, 1172; HRMS (ESI) caled for C,sH3NSO;Na [M+Na]Jr 448.19169, found
448.119125.

3s

(R)-5-octyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-294C)

68.2 mg, 78% yield. Colorless oil. R¢ = 0.5 (petroleum ether/ethyl acetate 5:1); [a]5
-112 (¢ 0.1, CH,Cl,); HPLC analysis: 98% ee [Daicel CHIRALPAK OD-H column,
20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 10.0 min (minor), 33.0
min (major)]; "H NMR (300 MHz, CDCl3) 6 7.93 (d, /= 8.3 Hz, 2H), 7.33 (d, /= 8.3
Hz, 2H), 7.20-6.99 (m, 3H), 6.95 (s, 1H), 6.87-6.75 (m, 2H), 3.45 (dd, /= 7.5, 2.8 Hz,
1H), 2.93 (dd, J = 15.5, 7.6 Hz, 1H), 2.56 (dd, J = 15.5, 2.9 Hz, 1H), 2.45 (s, 3H),
2.04 (t, J=7.7 Hz, 2H), 1.54-1.10 (m, 12H), 0.88 (t, J = 6.7 Hz, 3H). °C NMR (75
MHz, CDCls) 6 167.2, 145.1, 139.9, 135.2, 129.4, 128.8, 128.7, 127.2, 126.9, 125.3,
119.6, 41.3, 41.2, 32.9, 31.8, 29.3, 29.2, 29.2, 27.7, 22.7, 21.7, 14.1. IR (KBr) 2920,
1716, 1362, 1173; HRMS (ESI) calcd for CoH33NSO;3;Na [M+Na]* 462.20734, found
462.20674.

3t
(R)-5-nonyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-294E)
73.3 mg, 81% yield. Colorless oil. R¢ = 0.5 (petroleum ether/ethyl acetate 5:1); [a]5
-42 (¢ 0.1, CH,Cl,); HPLC analysis: 97% ee [Daicel CHIRALPAK OD-H column, 20
°C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 9.6 min (minor), 33.6 min
(major)]; '"H NMR (300 MHz, CDCl3) & 7.93 (d, J = 8.3 Hz, 2H), 7.34 (t, J = 8.3 Hz,
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2H), 7.15-7.04 (m, 3H), 6.95 (s, 1H), 6.82 (d, J = 7.0 Hz, 1H), 3.45 (dd, J = 7.5, 2.8
Hz, 1H), 2.93 (dd, J = 15.5, 7.6 Hz, 1H), 2.56 (dd, J = 15.5, 2.9 Hz, 1H), 2.45 (s, 3H),
2.04 (t, J = 7.7 Hz, 2H), 1.53-1.11 (m, 14H), 0.88 (t, J = 6.7 Hz, 3H)."*C NMR (75
MHz, CDCL3) § 167.2, 145.1, 139.9, 135.2, 129.4, 128.8, 128.7, 127.2, 126.9, 125.3,
119.6, 41.3, 41.2, 32.9, 31.9, 29.5, 29.3, 29.3, 29.2, 27.7, 22.7, 21.7, 14.1. IR (KBr)
2922, 1716, 1362, 1172; HRMS (ESI) calcd for C2;H;sNSO3Na [M+Na]* 476.22299,
found 476.22263.

'Il's
O N

3u
(R)-5-isopropyl-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-293A)
54.9 mg, 74% yield. Colorless oil. R¢= 0.3 (petroleum ether/ethyl acetate 10:1); [a]5
-97 (¢ 0.1, CH,Cl,); HPLC analysis: 95% ee [Daicel CHIRALPAK OD-H column, 20
°C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 12.6 min (minor), 63.0
min (major)]; "H NMR (300 MHz, CDCl3) 6 7.94 (d, J= 8.3 Hz, 2H), 7.33 (d, J= 8.3
Hz, 2H), 7.17-6.96 (m, 4H), 6.88-6.76 (m, 2H), 3.54 (dd, /= 7.3, 2.2 Hz, 1H), 2.90
(dd, J=15.4,7.3 Hz, 1H), 2.52 (dd, J=15.4, 2.2 Hz, 1H), 2.45 (s, 3H), 2.34 (m, 1H),
1.07 (d, J= 6.8 Hz, 3H), 1.01 (t, J= 6.8 Hz, 3H)."C NMR (75 MHz, CDCl;) & 167.2,
145.1, 140.1, 135.2, 131.1, 129.4, 128.8, 128.7, 127.2, 126.8, 119.1, 41.9, 39.9, 31.8,
22.0,21.7,21.5. IR (KBr) 2920, 1720, 1361, 1173; HRMS (ESI) calcd for
C,1H23NSO3Na [M+Na]"392.12909, found 392.12869.

Ts
O N

3v

(S)-4-phenyl-1-tosyl-3,4-dihydropyridin-2(1H)-one (GZH-391C)
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55.4 mg, 57% yield. Colorless oil. R¢= 0.3 (petroleum ether/ethyl acetate 5:1); [a]5
-107 (¢ 0.1, CH,Cl,); HPLC analysis: 99% ee [Daicel CHIRALPAK OD-H column,
20 °C, 254 nm, hexane/i-PrOH/MeOH = 90:6:4, 1.0 mL /min, 254 nm, 15.8 min
(minor), 18.0 min (major)]; 'H NMR (300 MHz, CDCl;) & 7.93 (d, J = 8.4 Hz, 2H),
7.34 (d, J= 8.4 Hz, 2H), 7.24-7.17 (m, 2H), 7.15 (dd, J = 8.2, 1.7 Hz, 1H), 7.08-6.97
(m, 2H), 5.48 (dd, J = 8.2, 4.2 Hz, 1H), 3.80-3.59 (m, 1H), 2.84 (dd, /= 15.7, 6.7 Hz,
1H), 2.63 (dd, J = 15.7, 8.6 Hz, 1H), 2.45 (s, 3H). °C NMR (75 MHz, CDCls) § 167.4,
145.3, 141.1, 135.2, 129.5, 128.9, 128.7, 127.3, 126.8, 124.7, 112.6, 41.3, 37.8, 21.7.
IR (KBr) 2920, 1730, 1362, 1172; HRMS (ESI) calcd for C;3H;;NSO3;Na [M+Na]"
350.08214, found 350.08176.

2. Chemical transformations of compound 3a

T T
0N Os _N
| H, (30 atm), 10% Pd/C
D\/ Ph EtOH/EtOAC DV Ph
Ph Ph

3a, 99% ee 6
99%, dr = 4:1
99% ee

To a stirred solution of 3a (208.5 mg, 0.5 mmol) in ethanol/ethyl acetate (1:1, 4 ml)
was added Pd/C (10 mol%), H, (30 atm). After stirring for 24 h, the solvent was
removed in vacuo and the product re-dissolved in ethyl acetate. Then, the solvent was
filtered through a plug of celite, evaporated, and purified by column chromatography
to afford 6 (209 mg, 99%) as an inseparable cis (major) and trans (minor) mixture® in
99% ee (major isomer) and 4:1 dr.
(4S,55)-5-benzyl-4-phenyl-1-tosylpiperidin-2-one (GZH-393A)

209 mg, 99% yield. White solid, mp. > 250 °C. Ry = 0.1 (petroleum ether/ethyl
acetate 5:1); [a]p = -8 (¢ 0.1, CH,Cly); HPLC analysis: 99% ee [Daicel
CHIRALPAK IC column, 20 °C, 254 nm, hexane/i-PrOH/MeOH = 60:30:10, 1.0 mL
/min, 254 nm, 13.0 min (minor), 21.3 min (major)];'"H NMR (400 MHz, CDCl3) &
7.88 (d, J = 8.3 Hz, 2H), 7.33-7.25 (m, 8H), 7.09 (t, J = 8.2 Hz, 4H), 4.02 (dd, J =
12.6, 4.1 Hz, 1H), 3.61-3.47 (m, 1H), 2.89-2.77 (m, 1H), 2.74-2.68 (m, 2H), 2.66-2.59
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(m, 1H), 2.44-2.32 (m, 5H)."*C NMR (101 MHz, CDCl3) § 169.8, 144.9, 141.8, 138.4,
135.8, 129.4, 129.3, 129.1, 128.8, 128.7, 127.4, 127.2, 126.7, 49.5, 44.0, 42.3, 41.0,
37.9, 21.7. IR (KBr) 2921, 1635, 1454; 1169. HRMS (ESI) calcd for C,5H,sNSO;Na
[M+Na]" 442.14474, found 442.14398.

Ts 'I'S
o 1) LiAH, (3 equiv.) HN
THF, 0°C |
——» HO Ph
2) 0.1 MHCI
Ph Ph
3a, 99% ee 7,99%, 99% ee

To a stirred solution of 3a (41.7 mg, 0.1 mmol) in THF (1.0 mL) at 0 °C, under N,
atmosphere, was dropwise added LiAlH4 (300 xL, 1 M in THF, 0.3 mmol, 3 equiv.).
The reaction was stirred at 0 °C for 1 h. Then the solution was quenched with 0.1 M
HCI solution. The aqueous phase was extracted three times with DCM. The combined
organic phases were dried over Na,SO,, filtered, and concentrated under reduced
pressure. The residue was purified via silica gel flash chromatography (petroleum
ether/ethyl acetate 8:1-3:1) to afford 7 (41.5 mg, 99%) as a white solid.
(R,2)-N-(2-benzyl-5-hydroxy-3-phenylpent-1-enyl)-4-methylbenzenesulfonamide
(GZH-S230A)

41.5 mg, 99% yield. White solid, 106-107 °C. R¢ = 0.1 (petroleum ether/ethyl
acetate 5:1); [a]; = -39 (c 0.1, CH,Cly); HPLC analysis: 99% ee [Daicel
CHIRALPAK IA column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254
nm, 13.8 min (minor), 15.3 min (major)];'"H NMR (400 MHz, CDCl;) & 8.17 (d, J =
9.1 Hz, 1H), 7.72 (d, J = 8.1 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.17-7.12 (m, 5H),
6.87 (d, J = 6.6 Hz, 2H), 6.72 (m, 2H), 5.96 (d, J = 9.3 Hz, 1H), 3.90 (dd, J = 12.0,
3.7 Hz, 1H), 3.61 (m, 1H), 3.40-3.13 (m, 1H), 2.86 (d, J = 15.2 Hz, 1H), 2.77 (d, J =
15.2 Hz, 1H), 2.48 (s, 3H), 2.14 (brs, 1H), 1.98-1.81 (m, 1H), 1.48 (t, J = 13.0 Hz,
1H)."*C NMR (100 MHz, CDCl3) & 143.4, 141.6, 139.2, 137.3, 129.7, 129.0, 128.2,
128.2, 128.0, 127.3, 127.0, 126.5, 126.3, 122.1, 59.4, 39.4, 37.1, 31.9, 21.6. IR (KBr)
3446, 2922, 2851, 1633, 1162. HRMS (ESI) calcd for CysH,;NSO;Na [M+Na]”
444.15970, found 444.16039.

S17



3. X-ray structure of compound 3g

The crystal of compound 3g was prepared from its solution in petroleum ether/CH,Cl,
by slow evaporation. The structure of compound 3g was established by the X-ray

analysis of its crystal (Figure S1).

Ts

Ph

Br

MeO

3g

Figure S1. X-ray structure of 3g.
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SOLVENT cDCI3
NS 16
Ds 0
SWH 8992806 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 181
DW 55,600 usec
DE 6,50 usec
TE 1999 K
DI 100000000 sec
TDO |
 — CHANNEL f] s====
NUCI 1H
Pl 10.30 usec
PLI 3.00 dB
SFOI 300,1318534 MHz
Sl 32768
SF 300.1300092 MHz
WDW EM
S5B 0
LB 0.30 Hz
Gh i
N PC 1.00
J PR IIJJLL Lﬂ A A o
— T R e T o T e e e e -
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 .0 0.5 ppm
| Il
‘Cf jﬁr rgw g SE:W e
- =] = === [=| |¥|s
- NAME  gzh-289a-4Br
= e S I EXPNO 12
g g B = PROCNO ; I3
Date 2004061
I \\l/ \.l/ | Time 20,55
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
TD 653530
SOLVENT cDCl3
NS 84
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 18219508 sec
RG 574.7
Dw 27.800 usec
DE 6.50 usee
TE 300.0 K
Dl 200000000 sec
DIl Q030000 sec
TDO 1
======== CHANNEL f] =====
NUCI 13C
Pl 12.50 usec
PL1 2.00 4B
SFO!1 75.4752953 MHz
======== CHANNEL {2 =====
CPDPRG2 waltzl6
NUC2
PCPD2 10000 usec
FL2 3.004dB
PL12 2274 dB
PL13 23.00 dB
SFO2 300,1312005 MHz
S1 32768
F 75.4677490 MHz
WDW EM
S5B 0
LB 1My Hz
GB 0
T T T T T T T T T T T PC 1.40
00 80 60 40 120 00 80 60 40 20 ppm

S22



Ts

Ph

Cl

NAME  gzh-297C

EXPNO 751
PROCNO 1
Date_ 20140703
Time 10,35
INSTRUM spect

PROBHD 5 mm PADUL 13C
PULPROG zg30
T 2768

D 3276
SOLVENT CcDCi3

NS 16

DS 0

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.363198R sec
RG 144

DwW 41,600 usee
DE 6.50 usec

TE 300.0 K

1 200000000 sec
Tl 1
======== CHANNEL f] =====
SFO1 400.1320007 MHz
NUCI H

P1 12,60 usee

Sl 65536

SF 400.1300175 MHz
WDWwW EM

S5B 0

LB 0.50 Hz

GB 0

PC 1.00

NIgoCEUDTZANSENERNERY NAME gzh-297C
£ D6 £l 59 £a eyce 0 O gy oy OUE: o8 i 2 EXPNO 136
ELSTELIEAERERERESLEGRE ol = PROCNO 1
_____ T e e v e e AN o] £ Date 20140703
TS e— N4 | Time 1010
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
D 65536
SOLVENT CDCI3
D
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 3000K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f] ========
SFOI 100.6228293 MHz
NUCI 13C
Pl 9.40 usec
SI 32768
SF 100.6127477 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Ts

(0] N
Ph
MeO
3f
e NAME 2zh-295A
N L N N SRR Ry e EXPNO 10
EIggSE e RENe I RReNURERINERIERYSEERRRNCRYRARESS B 10
RESLLERREnssroesadseoesngnaysoasaoddNdddad st e 209
T e N = \/ Time 855
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 230
™ 32768
SOLVENT CDCI3
NS
DS 0
SWH §992.806 Hz
FIDRES 0.274439 Hz
AQ 1,8219508 sec
RG 181
DW 55,600 usece
DE 6.50 usec
TE 2085 K
Dl 100000000 sec
TDO 1
======== CHANNEL f| ====
NUC1 1H
Pl 10.30 usec
PLI1 3.00 dB
SFOI 300.1318534 MHz
SI 32768
SF 300.1300319 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
il
e e T
B.5 5 1.0 0.5 pEm
NAME grh-295A
= EXPNO 11
(T; PROCNO 1
Date_ 20140630
| Time 9.01
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 30
™D S;f%pg
SOLVENT cDci3
NS 80
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 He
AQ 1.8219508 sec
RG 574.7
nw 27.800 usec
DE 6.50 usec
TE 2088 K
D1 200000000 sec
DIl 0.03000000 sec
TDO 1
======== CHANNEL fl ==
NUCI 13C
Pl 12.50 usec
PLI 2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL {2 s======
CPDPRG2 walizl6
NUC2 IH
PCPD2 10000 usec
PL2 3.00 dB
PLI2 22.74dB
PLI3 23.00 dB
SFO2 3001312005 MHz
sl 32768
SF 75.4677490 MHz
WDW EM
S5B 0
LB .My Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 B &0 40 20 ppm

S24



Ts

MeO

-3.430

Br

UL

Ph

| P N

EsSRzZgrases g8z 2 zzx
ERSRAINNNNANNEZE s gZ2d 8
NS N

T T T T T T T T T

200 180 160 140 12 100 80 60 40 20 j=j=lil
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NAME gzh-295C
EXPNO 10
PROCNO 1

Date_ 20140630
Time 0.42
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 2768
SOLVENT CDCI3
NS 16

DS 0

SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 228.1

DW 55.600 usec
DE 6.50 usec

TE 2988 K

DI 1.00000000 sec
TDO I

CHANNEL fl =—

NUCI IH

Pl 10.30 usec

PL1 3.00 dB

SFO1 300.1318534 MHz
Sl 32768

SF 300.1300084 MHz
WDW EM

S5B 1]

LB 0.30 Hz

GB 0

PrC 1.00
NAME gzh-295C
EXPNO 11
PROCNO 1
Date_ 20140630
Time 947

INSTRUM  spect
PROBHD 5 mm DUL 13C-1

PULPROG zgpe3l
™D 536
SOLVENT CDCI3
NS 81

Ds 4

SWH 17985.611 He
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 645.1

DW 27.800 usec
DE 6.50 usec

TE 2989 K

DI 2.00000000 sec
D1l 003000000 sec
TDO 1
===——— CHANNEL f] =====
NUCI 13C

P1 12.50 usec

PL1 2.00 dB

SFOI1 75.4752953 MHz
———————— CHANNEL 2 =———
CPDPRG2 waltzlt
NUC2 IH

PCPD2 100,00 usec
PL2 3.00 dB

PLI2 2274 dB
PL13 23,00 dB

SFO2 300.1312005 MHz
sl 32768
SF 75.4677490 MHz

wDw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



Ts

Ph

CO,Me

FENNRBIURERNENE

EEEREAARRAAASS%E

Lol ol ol s ol o ol el o - -

[ -
S ",‘55‘—‘5#

Time B.57
INSTRUM spect
PROBHD 5§ mm PABBO BB/
PULPROG 2030

D 32768
SOLVENT CDCI3
NS 16

DS L]
SWH RO12.820 He
FIDRES 0.244532 He
AQ 20447731 see
RG 116,67
Dw 62,400 usee
DE 6.50 usec
TE 2982 K
o] 200000000 sec
TDO 1
CHANNEL f1 =
SFOL 4002424716 MHz
NUCL IH
Pl 14,80 usec
sl 65536
SF 400.2400104 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
L PC 1.00
S |
e i e cmymemmimmp e i i
B.5 B.0 3 7.0 &.5 6.0 5 4.5 4.0 3.5 3.0 2.5 zZ.0 1 1.0 BRm
2l3| skl i eflel
cilled] leil el 3 R P O
NAME Gao-NMR
n g3Z s EXPNO 237
o Soo - PROCNO 1
o iy Date 20150506
| \'/ I Time 9.04
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 2ppe30
1b] 63536
SOLVENT CDCI3
NS 141
Ds
SWH 24038461 He
FIDRES 0366798 Hz
AQ 1.363 1988 sec
RG 206,33
W 20,800 usee
DE 6.50 usec
TE 2089 K
D1 2 00000000 sec
DIl 00300000 see
TDO 1
======== CHANNEL {] ========
SFOI1 1006504916 MHz
NUCI C
Pl 10.00 usec
S1 32768
SF 100.6404280 MHz
WDW EM
558 0
LB 1.00 Hz
GB 1)
PC 1.40
T T T T T T T T T T T T T T T T T T T
170 160 1350 40 130 120 110 100 @0 :1] 70 60 30 40 30 20 10 pom



Ts

Ph

NAME gzh-395C
EXPNO 257
PROCNO 1
Date_ 20150522
Time 1642
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 2g30
D 327
SOLVENT CDCI3
NS 16
Ds 0
SWH R012.820 Hz
FIDRES 0.244532 Hz
AQ 20447731 sec
RG 125.02
Dw 62400 usec
DE .50 usec
TE 297K
D1 200000000 sec
TDO 1
CHANNEL [ s=sesss
SFOI 4002424716 MHz
NUC1 1H
Pl 14,80 usec
St 63536
SF 40412400083 MHz
wWDwW EM
, y y . 558 0
T
5 6.0 5.5 5.0 4.5 4 2 430
PC 1.00
NAME h-395C
§ § EXPNO ¥ 238
o PROCNO 1
Date 20150522
“1 H Time 16.44
INSTRUM 5
PROBHD 5 mm PABBO BB
PULPROG 2gpg30
D 6
SOLVENT CDC13
NS
Ds 4
SWH 24038.461 He
FIDRES 0366798 Hz
AQ 1.363 1988 sec
RG 206.33
DW 20.800 usee
DE 6.50 usec
TE 100.4 K
Dl 200000000 see
DIl 0L03000000 sec
TDO |
======== CHANNEL f] ========
SFOI 100.6504916 MHz
NUC!1 13C
Pl 10,00 usee
Sl 32768
SF 100.6404280 MHz
wDw EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T
180 170 1e€0 130 140 130 120 110 100 @90 BO 70 &0 30 40 30 20 10 PR

S27



S SR E NS = — - e R = R -]
SoAfAmANNNN==88% BITTMAM =S coX AT T
Lol et oSl e oS e S o e S st o il Y =2 = L B i R R B e A e E s N B K N W

Ry

§

NAME gzh-395A
EXPNO 246
PROCNO 1
Date_ 20150513
Time 1442
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768

SOLVENT CDCI3
NS

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 206.33

DwW 62.400 usec
DE 6.50 usec
TE 298.0 K

DI 2.00000000 sec
TDO 1

mm———— CHANNEL f] =====—==
SFO1 400.2424716 MHz
NUCI 1H
Pl 14.80 usec
Sl 65536
SF 400.2400099 MHz
WDW EM
SSB
LB 0.30 Hz
GB 0
J_L‘ PC 1.00
T T T T T T T T T T T T T T T T
8.5 8.0 5 6.0 5.5 5.0 4.5 4:0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 pEm
4 Bl
= —l=lsll=l |+
W NAME geh-395A
ol = = EXPNO 244
= o = PROCNO 1
%l Date 20150512
| Time 14.36
INSTRUM speet
PROBHD 5 mm PABBO BB
PULPROG zgpg30
o 65536
SOLVENT [elelalk}
NS 22
D5
SWH 24038461 He
FIDRES 0.366798 Hz
AD 1.3631988 sec
RG 206.33
Dw 20,800 usec
DE 6,50 usec
TE 299.1 K
DI 200000000 sec
DIl 0L03000000 sec
TN I
==== CHANNEL fl =
16504916 MHz
NUCI 13C
Pl 10,00 usec
sl 32768
SF 1006404280 MHz
WD EM
S5B8 0
Le L00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T
70 60 50 40 30 20 a %0 &0 T0 &0 50 40 30 20 0 pom

S28



Ph

3k

NAME grh-286cc
EXPNO 254
PROCNG 1
Date_ 20150522
Time 16,29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zp 30
D 32T6HR
SOLVENT CDCI3
NS 16

Ds 0

SWH 8012.820 He
FIDRES 0.244532 Hz
AQD 2.0447731 see
RG 206.33

DwW 62,400 usee
DE .50 usec
TE 299,

(3] 200000000 sec
TDO 1

S29

=== == CHANNEL f] ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
SI 65536
SF 400.2400100 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T
5 8.0 7.5 7.0 .5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
2 fE d [ ERA
= all = == == ==z
- =+ | - — o | — eljed] Jen
e NAME gzh-29%cc
o s EER EXPNO 259
= = mEe PROCNO 1
| | Date_ 20150522
\ ) Time 16.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpe30
™ 65536
SOLVENT CDCI3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 He
AQ 1.3631988 sec
RG 206.33
DW 20,800 usec
DE 6.50 usec
TE 3004 K
DI 20000004 sec
DIl 003000000 sec
DO I
CHANNEL f] ===
SFOI 1006504916 MHz
NUCI 13C
Pl 10,00 usec
SI 32768
SF 1006404280 MHz
WDW =M
SSB 0
LB 1.00 Hz
GB
PC 1.40
|
T T T
120 &0 40 30 20 10 pEm



Ts

8.5 7.5 7.0 6.5 6.0 5 4.5 4.0 1.0 0.5 ppm
fefel)
2RIEE
= £z RZ
= 5= a=
| \/ ¥
T T T T T T T T T T T
200 180 160 140 120 100 &0 &0 50 20 oom
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NAME
EXPNO
PROCNG
Date_
Time

INSTRUM

PROBHD

PULPROG
1 32768
SOLVENT COCI3

-292a
10
|
20140621
2104
spect
5 mm DUL 13C-1
230

1]
8992806 Hz
0.274439 Hz

L.E219508 sec

181
55,600 usee
6.50 usec

2904 K

1000000 sec
1

== CHANNEL f| =======

3100 dB

300,1318534 MHz
768
3001300076 MHz
EM

0
0.30 Hz
0
100
NAME £zh-292a
EXPNO i1
PROCN: 1
Date 20140621
Time 21.08
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG rgpg 30
TD I\SSQPE
SOLVENT CDCI3
NS 54
DS 4
SWH 17985.611 Hz
FIDRES 0274435 Hz
AQ 1.B219508 sec
RG 5747
DW 27.800 usec
DE 6.50 usec
TE 2096 K
D1 20000000 sec
D1l 003000000 sec
TDO 1
== CHANNEL f] ========

! 1 13C
Pl 12.50 usee
PLI 2.0 dB
SFOIL 75.4752953 MHz
————— == CHANNEL f2 s=======
CPDPRG2 walizl b
NUC2 1H
PCPD2 100,00 usec
PL2 300 dB
PLI2 2274 dB
PLI3 23.00 dB3
SFO2  300.1312005 MHz
sl 3276K
SF 754677490 MHz
WDW EM

SB 0
LB 1.00 Hz
GB o
PC 1.40



Ts

3m

NAME gzh-292C
EXPNO 10
PROCNO |
Date_ 20140621
Time 2117
INSTRUM

\p‘,‘ﬂ‘
PROBHD 5 mm DUL 13C-

PULPROG 2g30
D 12768
SOLVENT cocls
NS
DS
SWH 8992806 Hz
FIDRES 0274439 He
AQ 18219508 sec
RG 81
nw 35,600 usee
DE 6.50 usec
TE 299.6 K
+]] 1O see
TN 1
s======= CHANNEL f1
NUC! H
Pl 10,30 usec
PLI 3.00 dB3
SFOI  300,1318534 Mz
S1 32768
SF 3001 200078 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
8.0 7.5 7.0 E.5 6.0 5.5 5.0 5 1.5 0.5
B (e
= ZEIE1E
i 2 NAME geh-292C
g 58 =8 pocxo 1
& - = i,
T bl Diate: 20140621
| AV Time 2121
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpe30
TD &
SOLVENT CDCI3
N§ 61
DS 4
SWH 17985.611 Hz
FIDRES 0.27443% Hz
AQ 18219508 see
RG 574.7
DW 27,800 usec
DE 6.50 usec
E 2996 K
D1 200DMKH00 sec
DIl 0.03000000 sec
TN 1
CHANNEL f1
NUCI 13C
Pl 12.50 usec
PLI 2,00 dB
SFOI 754752953 MHz
T ('HAN:\;E'_ |"_' R
walzlé
N 1H
PCPD2 100,04 usec
PL2 3.00dB
PL12 22.74 4B
PL13 23.00 dB
SFO2 300.1312005 MHz
sl 2768
SF 754677490 MHz
wDw EM
558 0
LB 1.00 He
G 0
T T T T T T T T T T PC .40
200 BO &0 40 120 oo BOD &0 20 20 4]

S31




Ts

3n
e oo ols o T ol
e At L B k]
nwvinTosSochtdT TS
e R E R

o
= e e @

[ Bt harise

= — . -

~ -+ ~” L e B

T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 20 10 ppm
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NAME  gzh-293C C-5
EXPNO 227
PROCNO 1
Date_ 20150422
Time 18.31
INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30
TD 8
SOLVENT CDCI3
N§
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 80.72
DW 62.400 usec
DE 6.50 usec
TE 298.0K
D1 2.00000000 sec
TDO 1
=== CHANNEL f] ====
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
SI 65536
SF 400.2400101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
NAME  gzh-293C C-5
EXPNO 228
PROCNG 1
Date_ 20150422
Time 18.34
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG Zppu3l
o 65536
SOLVENT [ h ek
NS
DS
SWH 24038.461 Hz
FIDRES 0366798 He
AQ 13631988 sec
R 206,33
DW 20,800 usee
DE 6,50 usce
TE MRS K
™ 20000000 sec
Dl 0.03000000 sec
TDO 1
======== CHANNEL fl
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
SI 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



Ts

3o

NAME GZH-291C
EXPNO 10
PROCNOG 1
Diate 20140621
Time 16,54
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG z30

TD T
SOLVENT CDCI3
NS 13

0

SWi 8992806 Hz

FIDRES 0.274439 Hz

AQ 18219508 sec

RG 228.1

DW 55.600 usee

DE 6.50 usec

TE 300.0 K

2] 1ODOOOBI sec

TDO 1
CHANNEL 11

NUCI 1H

Pl 10,30 usec

PL1 3.00dB

SFOI 300.1318534 MHz
| 32768
SF 300.13200074 MHz

WDW EM
S5H 0
LB 0.30 Hz

0
PC Lon

<
v
ra

a0 - NAME GZH-291C
2 Z q2zsnez ExpYo
- i i = —— ] N ] == $y
T A5 > TR T Daee 20140621
l\ fl \/ | Time 16.59
INSTRUM specl
PROBHD 5 mm DUL 13C-1
PULPROG 230
1D 65536
SOLVENT [ h ek
NS
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.B219508 sec
R 3747
DW 27.800 usec
DE 6.50 usee
TE 30000 K
™ 200000000 sec
Dl 0.03000000 sec
TDO 1
== CHANNEL {2 ========
CPDPRG2 waltzl6
NuC2 1H
PCPD2 100.00 usec
PL2 3.00dB
PL12 2274 dB
PL13 23.00dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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NAME gzh-292E
[ EXPNO 10
EE % Z PROCNO 1
T i3s3 Date 20140621
W# B Time 21.30

INSTRUM spect
PROBHD 5 mm DUL 13C-1

PULPROG zg30
D 32768
SOLVENT CDCls
NS 16
ns 1)
SWH £992.806 Hz
FIDRES 0.274439 Hz
AQ 18219508 sec
RG 181
nw §5,600 usee
DE 6.50 usec
TE 299.6 K
Dl 100000000 sec
DO 1
==== CHANNEL | ========

NUCI 1H

10.30 usec

3.00dB

SFOI  300.1318534 MHz
s 12768

I 2
SF 300, 1300076 MHz
WDW EM
S58 0
LB 0.30 Hz
B 0
[ I FC 1.00

T T T T T T T T T
8.5 7.5 7.0 6.

B.0 7.
CNEEEE

T
3.0 2.

I
5 2.0 1

un
™
o
un
9
n
t=1
o
9
o
o
w

1.01
o3~
298

203

o NAME 22h-292E

= EXPNO 1

z PROCNO I
Date_ 20140621
Time 21.37
INSTRUM speet
PROBHD 5 mm DUL 13C-1
PULPROG zgpe30
™ 65536
SOLVENT CDCI3
NS 56
D 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 574.7
DW 27.800 usec
DE 6,50 usec
TE 299.6 K
D1 200000000 sec
D 0.03000000 sec
TDO 1
======== CHANNEL f| s=======
NUCI 13C
Pl 12.50 usec
PLI 2,00 dB
SFO1 75.4752953 MHz
s======= CHANNEL {2 ss======
CPDPRG2 walizl6
NUC2 1H
PCPD2 100.00 usec
PL2 3.00dB
PLI2 22.74 dB
PLI3 23.00 dB
SF02 3001312005 MHz
Sl 32768
SF 754677490 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB 1]

T T T T T T T T T T PrC 140
200 ¢ 160 40 120 D] 80 60 40 20 ppm

S34
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NAME gzh-282C C-R

EXPNO 229
PROCNG 1
Date_ 20150423
Time 16.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zp 30
D 32768
SOLVENT CDCI3
NS 16
Ds
SWH 8012.820 He
FIDRES 0.244532 Hz
AQ 2.0447731 see
RO 206.33
DwW 62,400 usee
DE .50 usec
TE 299,
(3] 200000000 sec
TDO 1

== CHANNEL f] ========

SFO1 400.2424716 MHz

NUC1 1H

Pl 14.80 usec

SI 65536

SF 400.2400105 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME  prh-2820 C-R

E EXPNO 225

= PROCNG 1
Date_ 20150421
Time 18.32
INSTRUM spect
PROBHD 3 mm PABBO BB
PULPROG Zppu3l
1D 65536
SOLVENT CDC3
NS 2
DS
SWH 24038.461 Hz
FIDRES 0366798 He
AQ 1.363 1988 sec
R 206,33
DW 20,800 usee
DE 6.50 usee
TE MNRIK
™ 20000000 sec
Dl 0.03000000 sec
TDO 1
======== CHANNEL f| ========
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
SI 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S35



Ts

3r

.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
H cherjvﬁ (C ‘o} ij mw x"mr |h‘
% Sl=|F = =1 & S| |= Zl=| [~
- cileilS= - Sl =leil e eille] fen
=
=
i
—
T T T T T T T T T T
200 180 160 140 120 100 80 80 40 20 ppm
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NAME GLH-291E
EXPNO 1o
PROCNO 1
Date 20140621
l'ime 16.43
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32708
SOLVENT CDCI3
N5 13

Ds 0

SWH RO92 806 He
FIDRES 0.27443% Hz
Al 1.8219508 sec
RG 161.3

DW 55.600 usec
DE 6,50 usec
IE 300 K

b1 LOOUO000 sec
TDu 1

NUC1 1

Pl 10.30 usec
PL1 3.00dB
SFO1 300.1318534 MHz
SI 32768

SF 300.1300074 MHz
WD EM
SSB 0

LB 0.30 Hz

GB 0

PC 1.00
NAME GZH-291E
EXPNO §]
PROCNG 1
Date_ 20140621
Time 16.49
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgp3i
o 65536
SOLVENT [ h ek
NS 3%

DS 4

SWH 17985.611 He
FIDRES 0.274439 Hz
AQ 1.B219508 sec
R 3747

DW 7.800 usee
DE 6,50 usce
TE 3000 K

™ 200000000 sec
Dl 0.03000000 sec
TDO 1

== CHANNEL f1
H

== CHANNEL f1
13C

12.50 usec
2.00dB
75.4752953 MHz

== CHANNEL 2
CPDPRG2 waltz16
NUC2 IH
PCPD2 100.00 usec
PL2 00 dB
PL12 2274 dB
PL13 23.00dB
SFO2 300.1312005 MHz
SI 3
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



Ts

3s

NAME geh-294C
EXPNO 10
PPROCNG 1

Date 20140626
Time 21.22
INSTRUM spect
PROBHID 5 mm DUL 13C-1
PULPROG 2g30
D 32768
SOLVENT (b ak]
NS 16

L 0

SWH B992.506 Hz
FIDRES 0,274439 Hz
AQ 1.8219508 sec
RG 90.5

DWW 55,600} usec
DE .50 usec
TE 002K
8] 1.O0OOO0OY sec
oo I
CHANNEL f1
NUCI 1H
Pl 10.30 usec
PL1 3100dB
SFO1 300.1318534 MHz
sl 32768
SF 300.1300081 MHz
WDW EM
55H 4
LB 0.30 Hz
GB 0
I IM II L rc 1.00
T T T T T T T T
8.5 8.0 7 5 6.0 2.5 2.0 1.5 1.0 0.5  ppm
LoJ
z gl 5| [&f8) 2 H ]s.
put - =| |=m] | il |
o NAME prh-284C
; P EXPNO 11
= ; PROCNG 1
L Date_ 20140626
Time 2127
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 230
o 65536
SOLVENT CDC3
NS !
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.B219508 sec
R 643,10
DW 27.800 usec
DE 6.50 usee
TE 3004 K
™ 200000000 sec
Dl 0.03000000 sec
TDO 1
== CHANNEL fl
13C
12.50 usec
2.00dB
75.4752953 MHz
== CHANNEL {2 ========
CPDPRG2 waltzl6
NuC2 1H
PCPD2 100.00 usec
PL2 3.00dB
PL12 2274 dB
PL13 23.00dB
SFO2 300.1312005 MHz
SI 6
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20

ppm

S37




Ts

3t

NAME eh=204E
EXPNO 10
PROCNO 1
Date_ 20140626
Time 2143
INSTRUM spect
PROBHD $ mm DUL 13C-1
PULPROG 230
TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH RU92 806 Hz
FIDRES 0274439 Hz
AQ 18219508 sec
RO 0.5

Dw 55,600 usee
DE 6,50 usee
TE 3001 K

8]} 1OOBOCO00 sec
TDO 1

= CHANNEL f] ===
IH

Pl 10,30 usec
PLI 3.00 dB
SFO1 300.1318534 MHz
sl 32768
SF 30130082 MHz
WDW EM
ssB 0
Le .30 Hz
GB 0
PC 1.00
o NAME prh-284E
: EXPNO 11
= PROCNG 1
Date_ 20140626
Time 21.50
INSTRUM specl
PROBHD 5 mm DUL 13C-1
PULPROG Zppu3l
1D 65536
SOLVENT [ h ek
NS
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 18219508 sec
R §12.7
DW 27.800 usec
DE 6.50 usee
TE 3004 K
™ 200000000 sec
Dl 0.03000000 sec
TDO 1
== CHANNEL {2 ========
CPDPRG2 waltzl6
NuC2 1H
PCPD2 100.00 usec
PL2 3.00dB
PL12 2274 dB
PL13 23.00dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 3 40 20 ppm

S38



Ts

3u

NAME gzh-293a
EXPNO 10
PROCND 1
Dhate 20140624
Time 18.38
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 127638
SOLVENT CDCI3
NS 16
Ds 0
SWH 8992806 Hz
FIDRES 0.274439 He
AQ 1.8219508 sec
RG 128
DwW 55,600 usec
DE 6.50 usec
TE 207K
4] 1 OODOO00 sec
T I
—————— CHANNEL f] =======-
NUCI IH
Pl 10,30 usec
PLI 3.00 dB
SFOI 30K).1318534 MHz
s1 312768
SF 300.1300080 MHz
wDw EM
55B 0
LB 0.30 Hz
| GH [V}
rC 100
|
T T T T T T T T
8.0 .3 7.0 6.5 6.0 5.5 4.5 4. .5
gl
o NAME prh-283a
- ™~ i~ < -— o ey — N
n T ol il Date_ 20140624
\\I/ \ / | \J/ Time 18.43
INSTRUM specl
PROBHD 5 mm DUL 13C-1
PULPROG Zppu3l
1D 65536
SOLVENT [ h ek
NS (
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.B219508 sec
R 643,10
DW 27.800 usec
DE 6.50 usee
TE 3001 K
™ 200000000 sec
Dl 0.03000000 sec
TDO 1
== CHANNEL {2 ========
CPDPRG2 waltzl6
NuC2 1H
PCPD2 100.00 usec
PL2 3.00dB
PL12 2274 dB
PL13 23.00dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 ppm

S39



Ts

NAME gzh-2%4a
EXPNO it}
PROCNO 1
Date 20140626
Time 2108
INSTRUM ct
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
1D 32768
SOLVENT CDCI3
NS 16

s 0

SWH 8992806 Hz
FIDRES 0.274439 Hz
AD 1.8219508 sec
RG 256

ow 55600 usec
DE .50 usec
TE 300.2 K

DI 100000000 sec
TDn I

CHANNEL f1 =

! 1H
Pl 10.30 usec
PL1 3.00dB
SFO1 300.1318534 MHz
Sl 2768
SF 300.1300080 MHz
WDW EM
558 [
LB 0.30 Hz
l [¥]] [}]
PC 1.00
JR—— - — I __A _— L I— L_.-_ Jl -
T T T T T T T T T T
] B 7 € 5 4 3 2 1 0
"
- NAME prh-284a
g gz & PROCNO 1
2 = = }
T Yo T Date_ 20140626
I|I |I| | Time 21.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 230
1D 65536
SOLVENT CDC3
NS 52
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 18219508 sec
R §12.7
DW 27.800 usee
DE 6.50 usee
TE 300.2 K
™ 200000000 sec
Dl 0.03000000 sec
TDO 1
== CHANNEL f| ========
13C
Pl 12.50 usec
PL1 2.00dB
SFO1 75.4752953 MHz
== CHANNEL {2 ========
CPDPRG2 waltzl6
NuC2 1H
PCPD2 100.00 usec
PL2 3.00dB
PL12 2274 dB
PL13 23.00dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Ts

Ph

Ph

zaffi NAME g7h-393A
S33a% EXPNO 241
PROCNO 1
Date_ 20150508
Time 21.26
INSTRUM spect
PROBHD 5 mm PABBO BB
PULFROG 2030
™ 32768
SOLVENT cnei3
NS 16
Ds 0
SWH 8012,820 Hz
FIDRES  0.244532 Hz
AQ 2.0447731 see
RG 125,02
DwW 62,400 usee
DE 6.50 usec
TE 2083 K
Dl 2 00000000 see
DO 1
== CHANNEL f] =======:
SFOI  400.2424716 MHz
NUCI IH
Pl 14.80 usec
sl 63536
SF 400.24001 18 MHz
WDW EM
SSB 0
LB 0.30 Hz
) GB 0
o PC 1.00
trans
T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 1.5 1.0 0.3 pem
oo el cj
Bl N
=1L E - |<
-~ B NAME grh-393A
z ZagiR E PROCNO 1
& R B R - 4y
T '“'\T T 5 Date_ 20150508
| NV | Time 21.30
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zup30
D 65536
SOLVENT cpen
NS 136
s 4
SWH 24038 461 Hz
FIDRES 0366798 Hz
AQ 1,363 1988 sec
RG 206,33
DW 20,800 usee
DE 6,50 usee
TE 2992 K
DI 200000000 sec
DIl 0.03000000 sec
DO 1
SFOI  100.6504916 MHz
NUCI1 13C
Pl 10.00 usec
SI 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
cis
trans
T T T T T T T T T T T
200 180 160 140 120 100 80 80 40 20 ppm
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Ts
HN

HO Ph

Ph

iz
= NAME erh-s230A
' EXPNO 251
= PROCNG 1
Date_ 20150521
Time 20,48
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zp 30
D 32768
SOLVENT Cnci3
NS 16
Ds 0
SWH 8012.820 He
FIDRES 0.244532 Hz
AQ 2.0447731 see
RO 102.73
DW 62,400 usec
DE .50 usec
TE 2980 K
(3] 200000000 sec
TOU 1
== CHANNEL f] ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
SI 65536
SF 400.2400129 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
A PC 1.00
T T T T T T T T T T
0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
S e e
== 1=1zIEE <
- ol e lledled -
NAME grh-s2304
I =Z = 2 EXPND 248
-3 s = - PROCNG 1
o T @ Date_ 20150517
| I|I ||| | | Time 19.29
INSTRUM specl
PROBHD 3 mm PABBO BB
PULPROG Zppu3l
o 65536
SOLVENT CDC3
NS 250
DS 4
SWH 24038.461 Hz
FIDRES 0366798 He
AQ 1.363 1988 sec
R 206,33
DW 20.800 usec
DE 6,50 usce
TE 2699.0 K
™ 200000000 sec
Dl 0.03000000 sec
TDO 1
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
SI 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S42



Part IV HPLC Spectra

Ts

Ph

Acg. Operator
Acg. Instrument
InZection Date
Acg. Metheod
Last changed

Analysis Method
Last changed

Sample Infe

gzh

Instrument 1
2014-4-30 9:05:45
C:\CHEM32\1\METHEODS ' JWQ20121205.M
2014-£-30 8:45:532 by
(modified after loading
C:\CHEM3241\METHEQDS\JWQ20121205.M
2014-8-6 15:41:37 by ckg
(modified after loading)

zh

Location

Vial

23.565

OD-H H:I=80:20 1.0ml\min 250nm
VWD1 A, Wavelength=250 nm (GZH\000012.0}
mAU ]
400 -
<
s
300
200
100
0 -
T B e e e e I B e e A — T
10 12 14 16 18
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A,

Peak RetTime Tvpe

# [min]

1 11.144 BB

Wavelength=250 nm

Width Lrea Height Area
miU *s5 [mAU ] %
m—mm | mm—————— | === === |==mm————— | === [ m e
0.4302 8862.30859 317.76782 50.3474
0.9800 8739.99316 136.49770 49.6526

2 23.565 BB

*** End of Report **~*
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Ts

(6] N
Ph
3a
Acg. Operator : gzh
Reg. Instrument : Instrument 1 Location vial 1
Injection Date 2014-4-30 10:21:3¢
Acg. Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-4-30 8:45:32 Dby gzh
(modified after loading)
Enalysis Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-9-6 15:47:14 Dby ckg
(modified after loading)
Sample Info
OD-H H:I=80:20 1.0ml\min 250nm
VWD A, Wavelength=250 nm (GZH'000014.D)
mAU ]
1?5;
150
1 o
4 =}
i N
125 &
100
75 .
50
25 ] [}
4 wn
] o
0] : .
—T ] — — T
10 12 14 16 18 20 22 24 26
Area Percent Report
Sorted By Signa
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=230 nm

Peak RetTime Type Width Area
¥ [min] [min] mAU *g

1 11.255 BB
2 23.282 BB

0.4446 165.32083
0.8722 7618.93408

Totals : 7784.25491

**x End of Report ***
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Ts

Ph

rac-3b

Acg. Operator

Acq. Instrument :
: 2014-6-30 19:47:34

Injection Date
Acg. Method
Last changed

Analysis Method
Last changed

gzh
Instrument 1 Location : Vial 1

C:\CHEM32\1\METHODS\JWQ20121205.M

: 2014-6-30 19:48:48 by gzh

(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M

: 2014-9-6 16:57:17 by ckq

(modified after loading)

Sample Info : OD-H H/I=9%0:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH\000088.0)
mAU ]
175 - o
(=]
Ll
] &
150 | I.-'\
125 ' \.
R
100 '\
75| \.
50 \
| \
25 | \\,
) f 1
,. \
04 ./ N~
L/ . S, N S, P, — ", T— (", —, e —, r— ] So— ", r— ", r— 7
20 225 25 27.5 30 325
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDL A, Wavelength=250 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU x5 [mAU 1 %
i it i Bl ke imier ety Smim it e | min |=mmrpees |
1 21.800 BB 0.9211 9588.48340 157.24026 48.2268
2 35.548 BB 1.3848 1.02936e4 114.06869 51.7732
Totals 1.98821ed 271.30895

*** End of Report ***
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Ts

(o) N
Ph
F
3b
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-6-30 19:05:17
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-6-30 19:06:03 by gzh
(modified after loading)
RAnalysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-9-6 16:57:56 by ckg
(modified after loading)
Sample Info : OD-H H/I=90:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH\000087.D)
mAU ]
il g
] &
350 &
300
250
20”—_
150
100
50
T @
] &
1 8
04—
20 225 25 o753 35
Area Percent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=250 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mau ] %

e et e . |----- I-- -1 -1
1 22.549 BB 0.9072 318.03244  5.36396  0.9582
2 35.717 BB 1.4500 3.28737ed4  344.84567 99.0418

Totals : 3.31917=4 350.20963

*** End of Report **~*
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Ts

O, N
Ph
o]
rac-3c
Acg. COperator gzh
Acqg. Instrument Instrument 1 Location vial 1
Injection Date 2014-7-1 21:19:44
Acqg. Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-7-1 19:01:51 by gzh
(modified after loading)
Analysis Method C:\CHEM32%1\METHODS\JWQ20121205.M
Last changed 2014-9-6 17:092:12 by ckg
(modified after lecading)
Sample Info OD-H H/I=%0:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH'000094.D)
mAU ]
140 +
120
] w
] &
100 8
80 @
] s
] ~
o)
60
40
20
04 .
T T T T T T T T T T T T T T
20 25 30
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDLl A,

Peak RetTime Type

# [min]

1 24.338 BB
2 37.149 BE

Width Area Height Area
[min] mAU *s [mAU ] %
=== [ttt Rttt Kttt Rttt Rttt |
1.0225 6735.62842 99.52602 49.883
1.5250 6767.04785 67.83276 50.116

Totals

Wavelength=250 nm

1.35027e4 167.35877

**x End of Repeort **~*
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Ts

(0] N
Ph
Cl
3c
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-7-1 17:10:33
Acqg. Method + C:\CHEM3Z\1\METHODS\JWQ20121205.M
Last changed : 2014-7-1 17:12:10 by gzh
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-9-6 17:07:07 by ckg
(modified after loading)
Sample Info : OD=H H/I=9%0:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH\000091.0)
mAU ]
500 - ]
. R
o
400
300
200
100+
] -3
g
't}
1 5
0 L
20 25 30 35 a0
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=250 nm

Peak RetTime Type Width Area Height Area

# [min] [min] mAD *3 [mAU ]

R R |==== === [ === |====mm-m- |======m= [
1 25.408 BV  0.9998 632.42487  9.69557  1.3082
2 37.291 BB 1.5618 4.77120e4 461.36832 98.6918

Totals : 4.83444ed 471.06388

*** End of Report ***
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Ts

O, N
Ph

Br

rac-3d
Acg. Operator gzh
Acg. Instrument Instrument 1 Location Vvial 1
Injection Date 2014-7-1 16:15:14
Acg. Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-7-1 16:16:38 by gzh

(modified after leading)

Analysis Method C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed

Sample Info

2014-9-6 17:03:53 by ckg
(modified after loading)

OD-H H/I=%0:10 1.0ml/min 250nm

38.590

VWD1 A, Wavelength=250 nm (GZH\000090.D)
mAU ]
300 4
250
4 =
w
1 ]
w
1 o~
200+
150
100 H
504
0 - T
T . . : T T T T : . . T T T
20 25 30
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A,

Feak RetTime Type

# [min]

2 38.380 BB

Totals

Wavelength=250 nm

Width Area Height
[min] mAU *s [mAU ]

1.1255 1.57761led 211.73230 49.7148
1.6422 1.59571ed 150.09341 50.2852

3.17332e4 361.82571

*x* End of Report ***
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Ts

(0] N
Ph
Br
3d
Acg. Operator ; gzh
Acg. Instrument Instrument 1 Location : Vial 1

Injection Date
Acqg. Method
Last changed

2014-7-1 15:27:59
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-7-1 15:24:52 by gzh
(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-9-6 17:01:43 by ckg
(modified after loading)
Sample Info 1 OD-H H/I=90:10 1.0ml/min 250nm

VWD1 A, Wavelength=250 nm (GZH\000089.D)
mAU |
m —
250 -
200 —
|
150 + f
|
100 |'I
|
|
|
50+ II|
8 |
&
0 — i — —h
25 27.5 I 3|0 o 32|.5 i 3|5 a7r.s
Area Percent Report
Sorted By * Signal
Multiplier ] 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=250 nm

Peak RetTime Type Width Area Height Area
¢ [min] (min] mAU *s  [mAU ] %
et et i |mmee | ———— | | -=1 |
1 26.903 BB 1.1558 426.71927 5.71926 1.2842
2 39.324 VB 1.6597 3.28019%e4 300.08530 98.7158

Totals : 3.32286e4 305.80455

*** End of Report #**#*
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Ts

O N
Ph
Cl
rac-3e
Data File C:\CHEM32\1\DATA\GZH\000257.D
Sample Name: GZH-2820B 3-Cl racemic
Acg. Operator gzh
Acg. Instrument Instrument 1 Location Vi
Injection Date 2015-5-4 20:48:09
Acg. Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2015-5-4 20:13:32 by gzh
(modified after loading)
Znalysis Method C:\CHEM3Z2\1\METHODS\JWQ20121205.M
Last changed 2015-5-4 21:36:45 by gzh
(modified after loading)
Sample Info OD-H H/I/M=90:6:4 1 ml/min 254 nm
VWDT A, Wavelength=254 nm (GZHD00257 D)
mAU ]
400 8
=
g
-
=
300
200
100
0+ — —
12 4 15 18 20 22 24 min
Area Percent Report
Scrted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [mAU ] k3
——————————— [ttt Rttt Rttt Rttt Bttt |
1 16.821 BV 0.5065 1.22560ed 375.01669 45.5466
2 19.406 VB 0.5757 1.22822e4 333.192418 50.0534
Totals : 2.45381ed T08.21088
*** End of Report *=»
Instrument 1 2015-5-4 21:36:49 gzh Page of |
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Ts

Ph

Cl

3e

Data File C:\CHEM32\1\DATA\GZH\000256.D
Sample Name: GZH-321B 3-Cl

Acg. Operator
Acg. Instrument
Injection Date
Acqg., Method
Last changed

Analysis Method
Last changed

Sample Info

gzh

Instrument 1
2015-5-4 20:18:24
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-4 20:13:32 by gzh
(modified after loading)
Ci\CHEM3Z\1\METHODS\JWQ20121205.M
2015-5-4 21:34:53 by gzh
(modified after loading)

OD-H H/I/M=90:6:4 1 ml/min 254 nm

Location : Vial

S52

VWD1 A, Wavelength=254 nm (GZHW000256.0)
mAL __
250~
200 2
g ]
1 2
150
100
50
] o
] [
- -3 .
] 9'?3@
04— . . L ~— i
: - - - : : - - - : : : - - - : : : T - - :
12 14 16 18 20 22 24 minf
Area Percent Report
Sorted By z Signal
Multiplier ) 1.0000
Dilution : 1.0000
Use Multiplier & Diluticon Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Araa Height Area
4 [min] [min] mAU *3 [mAU ] %
il ittt |====]======- | ===mmmmmm | === | === |
1 16.817 MM 0.4937 108.74156 3.670692 1.6089
2 19,383 w 0.59%40 €650.06201 175.29417 98,3311
Totals : £758.80357 178.96487
**%* End of Report ***
Instrument 1 2015-5-4 21:35:04 gzh Page of



Ts

(@) N
Ph
MeO
rac-3f
Acg. Operator : gzh
Aeg. Instrument : Instrument 1 Location : vial 1
Injection Date : 2014-6-27 20:20:31
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-6-27 16:55:36 by gzh
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-9-6 16:49:41 by ckg
(modified after lecading)
Sample Info : OD-H H/TI=9%0:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH\000074.D)
mAU ]
175
] ~
] 5
150 | <
125
100} 2
b «©
] &
75
50
25
0 -
— T T T[T
15 17.5 20 225 25 275
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=250 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
=== |- [ttt Rttt Rt tettteill Rttt Bttt |
1 16.917 BB 0.7668 7321.96143 144.28807 49.6161

2 28.784 BB 1.2653 7435.25830 89.58654 50.3839

Totals : 1.47572e4 233.87461

**x End of Report **x
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Ts

O N
Ph
MeO
3f
Sample Name: gzh-293a
Acg. Operator gzh
Acg. Instrument Instrument 1 Location : Vial 1
Injection Date 2014-6-27 19:40:15
Acg. Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-6-27 16:55:36 by gzh
(modified after loading)
Analysis Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-8-6 16:50:3% Dby ckg
(modified after loading)
Sample Info OD-H H/I=90:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH\000073.D)
mAU ]
175
150
] @
] 5
1254 o
o ~N
100
75
50
25]
4 o
] &
1 ~
04 . . .
e P %“
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=250 nm
Peak RetTime Type

# [min]

1 17.813 BB
2 29.34% BB

Totals

Width Area Heigtl Area

0.8932 163.39636 2.74198 1.6347
1.2825 9832.20703 117.09649 98,3653

*xx End of Report *»x*
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Ts

O N
Ph
Br
MeO
rac-3g
Acqg. Operator gzh
Acg. Instrument Instrument 1 Location Vial 1
Injection Date 2014-9-11 10:35:54
Acg. Method C:\CHEM3241\METHODS\JWQ20121205.M
Last changed 2014-%-11 10:28:54 by gzh
(modified after lecading)
Enalysis Method C:\CHEM3241\METHODS\JWQ20121205.M
Last changed 2014-9-11 15:28:36 by cjt
(modified after loading)
Sample Info 0D-H H/I=%0:10 ImL/min 254nm
VWD1 A, Wavelength=254 nm (GZH'000131.0)
mAlU ]
140
120
: wn
o™
g &
100 4 z
80+
1 o
] e
1 =
60+ N
40
20
0 T
— 77— — T :
12 14 16 18 20 22 24 26
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *5 [mAU ] %

1 14.225 BB
2 24.162 BB

Totals

0.6728 4200.18213 96.13531 49,9608
1.0930 4206.78932 59.06753 50.0394

8406.98145 155.20284

*** End of Report **%
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Ts

O N
Ph
Br
MeO
3g
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injection Date 2001 8=0=T1" 1715233
Acg. Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-9-11 10:28:54 by gzh
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed > 2014=9=41 15+5F+03 ‘Hy eit
(modified after loading)
Sample Info OD-H H/I=90:10 ImL/min 254nm
VWD1 A, Wavelength=254 nm (GZH'000132.0)
mAU |
80+
1 ~
4 =
o
60 &
40+
20+
| e
o
] s
0 L - -
— 7T — — :
12 14 16 18 20 22 24 26 mil
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
* [min] [min] mAU *s mAU %
=== |- [====1 --=- ==
1 14.076 BB 0.6656 108.17165 2.51140 2.6052
2 23.547 BB 1.0781 4043.85938 57.40792 97.3%47
Totals : 4152.03102 59.919832

*** End of Report ***
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Ts

O, N
Ph
CO,Me
rac-3h

Data File C:\CHEM32\1\DATA\GZH\000271.D
Sample Name: gzh-38%2E 4-CO2Me racemic

Acg. Operator gzh

Acg. Instrument Instrument 1 Lecatien : Vial 1

2015-5-18 15:48:41
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-18 15:45:56 by gzh
(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-18 16:29:23 by gzh
(modified after loading)

OD-H H/I/M=%0:6:4 1.0 ml/min 254 nm

Injecticn Date
Acg. Method
Last changed

Analysis Method
Last changed

Sample Info

VWDT A, Wavelengih=254 nm (GZH000271.0)
maU ]
175
150
126
100 2
&
3z
75 °
1 ]
m -
25 -
0 ) , L
——— T T T
20 22 24 26 28 30 32 34 36 38
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
L [min) [min] mAU s [mau ] &
=== | === === | === | === | === |
1 25.355 VB 0.8175 4295.43604 82.05760 48.0972
2 32.154 BB 1.0624 4453,40625 65.87552 50.9028

Totals : 8748.84229 147.93312

**= End of Report *=~

Instrument 1 2015-5-18 16:29:29 gzh Page 1l of1l
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Ts

Ph

CO,Me
3h

Data File C:\CHEM32\1\DATA\GZH\000270.D
Sample Name: gzh-38%2A 4-CO2Me

Acg. Operator : gzh

Acg. Instrument : Instrument 1 Lecatien : Vial 1
Injecticon Date : 2015-5-18 15:03:01

Acg. Method ; C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed

Analysis Method
Last changed

Sample Info

2015-5-18 15:02:58 by gzh
(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-18 15:45:56 by gzh
(modified after loading)

OD-H H/I/M=20:6:4 1.0 ml/min 254 nm

VWO A Wavelengih=254 nm (GZH000270.0)
maU ]
175 -
150
4 {b
125 g &
100
754
m -
] &
251 3 4
0_ . T - T
L T T T S S S B e I B S e S I A 1 s T
20 22.5 25 275 30 32.5 35 375 miry
Area Percent Report
Sorted By 1 Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
L [min) [min] mAU s [mau ] &
=== | === == | === | === | === |
1 25.198 MM 0.8423 3189.17%50 6.31592 4.1528
2 31.909 MM 1.0910 7366.76270 112.53877 95.8472
Totals : 7E€85.94220 118.85469
*»= End of Report *=~
Instrument 1 2015-5-18 15:46:27 gzh Page leofl
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Ts

Ph

s

rac-3i

Data File C:\CHEM32\1\DATA\GZH\000274.D
Sample Name: gzh-395D 4-amide racemic

Acg. Operator
Acg. Instrument
Injecticn Date
Acg. Method
Last changed

gzh

Instrument 1
2015-5-18 19:04:00
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-18 18:44:21 by gzh
(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-18 19:34:43 by gzh
(modified after loading)

Lecatien : Vial 1

Analysis Method
Last changed

Sample Info : OD-H H/I/M=70:20:10 1.0 ml/min 254 nm
VWO A Wavelengih=254 nm (GZH\O00274.0)
maU ]
w-
] 49
€0 g &
&
w f&r&
40~ 8 4
20 =
0 E - T
S P L ) A A R A R R S B A S U
10 12 14 16 18 20 22 24 26 miry
Area Percent Report
Sorted By 1 Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
L [min) [min] mAU = [mau ] &
=== | | === == | ——==m— | === | === |
1 15.166 MM 0.8989 2851.37305 52.86636 49.3369
2 23.925 MM 1.3614 2928.02173 35.84447 50,6631
Totals : 5779.39478 B8.71083
*** End of Report *=~
Instrument 1 2015-5-18 19:34:52 gzh Page 1l of1l
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Ts

Ph

s

3i

Data File C:\CHEM32\1\DATA\GEZE\000275.D
Sample Name: gzh-3%5C 4-amide

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

Analysis Method
Last changed

gzh

Instrument 1
2015-5-18 19:39:53
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-18 20:06:09 by gzh

(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-18 22:07:53 by gzh

(medified after loading)

OD-H H/I/M=70:20:10 1.0 ml/min 254 nm

Location :

Vial 1

Sample Infeo

VWDT A, Wavelength=254 nm (GZH000275.0)
mAU ]
500+
400
300 -
8
g
200+
100+
0
e T T S S ——
14 16 18 20 22 24 26 miry
Area Percent Report
Scrted By : Signal
Multiplier : 1.0000
Dilution 1 1.0000

Use Multiplier & Dilution Facteor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height
7 [min] [min] mAU *s5 [mAU )| %

mm— | mm————— === | mmmm——— [=mmmm————— | === e | =mmmm—m I
1 23.881 VB 1.2164 1.3%9884e4 245.85287 100.0000

Totals :

1.99884e4 245.85287

*** End of Report *==

Instrument 1 2015-5-18 22:08:06 gzh

S60

Page
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Ts

O N
Ph
CN
rac-3j
Data File C:\CHEM32\1\DATAN\GEZHA\0O00273.D
Sample Name: gzh-395B 4-CN racemic
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2015-5-18 17:37:54
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-5-18 18:40:16 by gzh
(modified after loading)
Bnalysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-5-18 18:42:42 by gzh
(modified after loading)
Sample Info : OD=-H H/I/M=90:6:4 1.0 ml/min 254 nm
VWDT A, Wavelangth=254 nm (GZH\D00273.0)
mAU
350 =
300
250
200 2
3
=
bl
180 =
Iy
=+
b
100 —
50—
0 + r —
an 35 40 45 50 60 min
Area Fercent EFeport
Sorted By H Signal
Multiplier 1 1.0000
Dilutieon : 1.0000
Use Multiplier & Diluticn Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Brea Height Area
4 [min] [min] mAU g [mAU ] %
intnil Rttt |====]=mmmm—e | =====————- | ====mmmme | ===mm——— |
1 37.480 vB 1.2090 1.214%68e4 161.08290 48.4187
2 535.477 VB 1.7379 1.29431e4 113.,02414 51,5813
Totals : 2.50927=4 274.10704
**%* End of Report ***
Instrument 1 2015-5-18 18:42:47 gzh Page 1 ef 1
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Ts

CN
3

Data File C:\CHEM32\1\DATA\GZH\000272.D
Sample Name: gzh-395A 4-CN

Ph

Acg. Operator : gzh
Acg. Instrument Instrument 1
Injecticn Date 2015-5-18 16:31:30

Acqg. Method
Last changed

2015-5-18 16:29:23 by gzh
(modified after loading)
Analysis Method
Last changed

2015-5-18 18:44:21 by gzh
(medified after loading)
Sample Info H

Location : Vial 1

C:\CHEM32\1\METHODS\JWQ20121205.M

C:\CHEM32\1\METHODS\JWQ20121205.M

OD-H H/I/M=20:6:4 1.0 ml/min 254 nm

VWD A, Wavelength=254 nm (GZH000272.0)
mal ]
%0
%0
250
200 2
: u
150
100
504 -
] i
] 5
0 L § L
— I I I L T
30 35 40 45 50 60 min
Area Percent Report
Sorted By H Signal
Multiplier ' 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
H [min] [min] mAU  *s [mAU 1 L]
i e | ====]======= | ===—————— | =====————= | ===————— |
1 37.324 BB 1.0276 981.05664 13,06371 4,4331
2 55.531 VB 1.66%8 2.114%4e4 181.30486 95.5669
Totals 2,21304e4 194,36856
*** End of Report »*~
Instrument 1 2015-5-18 18:44:24 gzh Fage 1l efl
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Ts

(0] N
Ph
rac-3k
Sample Name: gzh-296D racemic

Acg. Cperator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-8-23 18:28:3%
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-8-23 18:19:42 Dby gzh

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-9-6 16:59:28 by ckg
(modified after loading)
Sample Info : OD-H H/I/M=85:5:0 ImL/min 254nm

VWD1 A, Wavelength=254 nm (GZH\000113.D)
mAU ]
175
150
125
mot g
1 «° =
4 93 g
75 &
50
25
0
——— T T T
16 17 18 19 20 21 22
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=234 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
=== [====]====— |===———— | ==
1 18.800 vV 0.7440 3865.22583 79.21175 52.1514
2 20.%04 VB 0.7646 3546.31958 71.55048 47.848¢

Totals : 7411.54541 150.76224

***% End of Report *»*~*

S63



Ts

O N
Ph
3k
Sample Name: gzh-296C

Acg. Operator : gzh
Rcg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-8-23 19:05:36
Acg. Methed 1 C:A\CHEM3Z2\1\METHODS\JWQ20121205.M

Last changed : 2014-8-23 18:19:42 by gzh
(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-9-6 17:00:41 by ckg
(modified after loading)

Sample Info : OD-H H/I/M=95:5:0 lmL/min 254nm

VWD1 A, Wavelength=254 nm (GZH\000114.0)
mAU ]
175
1 @
] g
i =
150
125
100
75|
50 -]
25 2
f @
] £
ol T T~
L S O L O L L L L A L ALY U L L R Y L AL AL SN AL
18 19 20 21 22 23 24 25
Area Percent Report
Sorted By H Signal
Multiplier B 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl R, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min) [min] mAU *s [mAU ] %
o e l----1 I-- e et [———m—-—-
1 19,661 vV 0.7577 522.25433 10,45223 5.5787
2 21.%869 VB 0.BE78 B8839.24805 152.62944 94,4213

Totals : 9361.50238 163.081867

*** End of Report ***
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Ts

(0] N
rac-3l
Sample Name: gzh-292b
Acg. Operator gzh
Acg. Instrument Instrument 1 Location vial 1
Injection Date 2014-6-25 22:02:57
Rcg. Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-6-25 22:44:13 by gzh
(modified after loading)
Analysis Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-%-¢6 16:22:37 by ckg
(modified after loading)
Sample Info OD-H H/I=90:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH\000062.D)
mAU ]
40+
304
1 ~
20+ =
1 =
1 3
104 -
1 g
G —
-10 T T T U T T T
15 20 25 30 35 40 45 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & D

Signal 1: VWDl 2,

Peak RetTime Type
# [min]

1 17.471 BE
2 46.139 BB

Totals

ilution Factor with ISTDs

Wavelength=250 nm

Width Area Height Area
[min] mAU *s [mAU ] %
0.6132 680.26324 17.18647 50.6892
1.4837 661.76538 6.98578 49.3108

1342.02863 24,17225

*%* End of Report ***
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Sample Name: gzh-2%2a

Ts

3l

Acg. Operator gzh
Location Vial 1
Injection Date 25-Jun-14, 22:55:54
Acg. Method JWQ20121205.M
Analysis Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-%-6 16:24:05 by ckg
(modified after loading)
Sample Info OD-H H/I=90:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH\000063.D)
mAU 2
1 @
1 g
70
60
50
40
30
20
10: =)
4 =
p =
1 =
Q; N
T — . ,
10 15 20 25 30 35 40 45 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Facteor with ISTDs
Signal 1: VWDl &, Wavelength=250 nm
Peak RetTime Type Width Area Height Area
¥ [min] [min] mAU *s [mAU %
== == [==== === [ttt ettt Kttt |
1 17.440 BB 0.6866 98.73258 2.17613 1.3914
2 45.684 BB 1.5176 6997.31641 70.94755 098.6086
Totals 7096.04899 73.12368

*x* End of Report *»*
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Ts

O N
rac-3m
Data File C:\CHEM32\1\DATA\GZH.000064.D
Sample Name: gzh-292d

Acg. Operator i gzh
Acg. Instrument : Instrument 1 Location : Vi
Injection Date : 2014-6-26 9:56:35
BLeg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-6-26 10:49:29 by gzh

(modified after loading)

Znalysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-9-6 16:32:46 by ckg
(modified after loading)

Sample Info : OD-H E/I=9%0:10 1.0ml/min 250nm

VWD1 A, Wavelength=250 nm (GZH'000064.0)
mAU
60_
g
50 -
40
30 4
20 —
2
]
10
04— _— SS—
-10 - - - } ; - - . - - - -
10 20 30 40 50 min|
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Facter with ISTDs
Signal 1: VWDl A, Wavelength=250 nm
Peak RetTime Type Width Erea Height Area
# [min] [min] mAU 5 [mAU ] %
——————————— e R e e P E e P e Y|
1 14,730 BB 0.5373 1615.14098 46.72260 50.8%12
2 55.791 BB 1.8656 1552.34961 12.99282 49,0088
Totals : 3167.48060 58.71542
*** End of Report ***
Instrument 1 2014-%-6 16:32:52 ckg Fage 1 of
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Data File C:\CHEM32\1\
Sample Name: gzh-292c

Ts

3m

DATANGZHW000065.D

Acg. Operator
ACq. Instrument
Injection Date
Leog. Method
Last changed

Znalysis Method
Last changed

Sample Info

gzh

Instrument 1
2014-6-26 11:07:11
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-6-26 12:06:29 by gzh
(modified after loading)
C:\CHEM3Z2\1\METHODS\JWQ20121205.M
2014-9-6 16:26:46 by ckg
(modified after loading)

Location

: OD-H H/I=3%0:10 1.0ml/min 250nm

VWD1 A, Wavelength=250 nm (GZH'000065.0)
mAU
(=]
5
3
100
ao_
60_
40
204 )
L)
e
=
0 '-A“ -
- - - T - - - - - - - T T
10 20 30 40 50
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Facter with ISTDs
Signal 1: VWDl A, Wavelength=250 nm
Peak RetTime Type Width Erea Height Area
# in] [min] mAU 5 [mAU ] %
——————————— e R e e P E e PR Y|
1 4,511 MM 0.6333 153.81580 4.04805 1.1777
2 54,070 BB 1.8674 1.29064ded 102.33591 98.8223
Totals : 1.30603e4 106.38396
*** End of Report ***
Instrument 1 2014-3%-6 16:32:01 ckg Fage 1 of
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Sample Name: gzh-291b

rac-3n

RAcg. Operator
Acg. Instrument
Injection Date
RAcg. Method
Last changed

Analysis Method
Last changed

Sample Info

gzh

Instrument 1

2014-6-25 16:44:56
C:\CHEM32\1\METHODS\JWQ20121205.
2014-6-25 15:41:19 Dby lzg
(meodified after leocading)

C:\CHEM32\1\METHODS\JWQZ20121205.1

2014-9-6 16:07:06 by ckyg
(modified after leoading)

Location : Vial 1

M

OD-H H/I=80:20 1.0ml/min 250nm

VWD1 A, Wavelength=250 nm (GZH\000056.D)
mAU ]
250 —
1 o
@
1 =
o [
200+
150 —
100
1 )
1 o
i &
50 =
0 = T
T T T T T T T T T T T r T T T T T T T
10 15 20 25 30
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
il ittt [==== | === === e I
1 8.430 VB 0.3093 4349.66016 217.28871 50.9927
2 27.551 BB 1.0445 4180.30713 61.87226 49.0073

Totals

8529.96729 279.16098

*** End of Report **x
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Sample MName: gzh-293b

3n

Acg. Operatcor H

Injection Date
Aeg. Method H
Analysis Method
Last changed

gzh

Location
26=Jun=-14, 20:33:34
JWQ20121205.M
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-9-6 16:12:00 by ckyg
(modified after loading)

Vial 1

Sample Info : OD-H H/I=80:20 1.0ml/min 250nm
VWDT A, W 1gth=250 nm (GZH\000070.0)
mAU |
500 2
j o
w
o o™
400
300
200 -
100 |
- ©
4 =
i <
0 B i ——— T
v v T T T v v T T T T T T d d T T v T
10 15 20 25 30

Area Percent Report

Sorted By
Multiplier
Dilution

Use Multiplier & D

Signal 1: VWD1 A,

Feak RetTime Type
# [min]
R Bt |-===1
1 8.416 VB
2 26.863 BB

Totals :

: Signal
! 1.0000
: 1.0000
ilution Factor with ISTDs

Wavelength=250 nm

Width Area Height Area
[min] mAU -1 [mAU ] %
——————— |- |

0.4704 669.62103 19.79294 1.9014
1.1492 3.45478e4 454.35645 9B8.0986

3.52174e4 474,14939

*** End of Report ***
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Ts

O, N
3
rac-3o
Sample Name: gzh-291d
Acg. Operator gzh
Acg. Instrument Instrument 1 Location Vial 1

Injection Date
Acg. Method
Last changed

Analysis Method
Last changed

Sample Info

2014-6-27 16:55:48

C:\CHEM32\1\METHODS\JWQ20121205.M

2014-6-27 16:55:36 by gzh
(modified after loading)

C:\CHEM32\1\METHODS\JWQ20121205.M

2014-9-6 16:17:16 by ckg
(modified after loading)

OD-H H/I=90:10 1.0ml/min 250nm

mAU

70

60

50

40

30

12.297

20

VWD1 A, Wavelength=250 nm (GZH'000072.D)

o

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A,

Peak RetTime Type

¥ [min]

1 12.297 vV
2 53.284 BB

Totals

Wavelength=250 nm

Width Area Height
[min] mAU *s [mAT ]
,,,,,,, ‘,,777,,,,, —_——————————
0.4680 784.77808 26.04533
1.9000 807.01434 6.59215

1591.78242 32.63747

*** End of Report »>»x*

S71



Ts

O, N
3
3o
Sample Name: gzh-293d (291c)
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-6-27 10:42:03
Acg. Method ¢ C:\CHEM324\1\METHODS\JWQ20121205.M
Last changed : 2014-6-27 10:30:09 by gzh

(modified after lecading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-9-6 16:19:26 by ckg
(modified after lecading)
Sample Info : OD-H H/I=%0:10 1.0ml/min 250nm

VWD1 A, Wavelength=250 nm (GZH\000071.0)
mAU ]
~
1 o
s
] 5
804
60
40
204
] o~
wn
1 o
o
0 -
. . . . T T T T . : . . T T T T
10 20 30 40
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=250 nm

Peak RetTime Type Width Area Height Area
¥ [min] [min] mAU s [mAU ] %
il Bttt |====]====—= | ====——— | |
1 12.352 BV 0.4752 99.84826 3.30137 0.9561
2 51.827 BB 1.9163 1.03440e4 82.54314 99.0439
Totals : 1.04438e4 85.84452

*** End of Report ***

S72



Data File C:\CHEM32%1\DATA\GZH\00024€.D
Sample Name: GZH-2%2F C7 racemic

Ts

rac-3p

Acg. Operator
Acg. Instrument
Injecticon Date
Acg. Method
Last changed

gzh
Instrument 1
2015-5-4 11:46:07

(medified after loading)

Analysis Method
Last changed

(modified after loading)

Location : Vial 1

C:\CHEM32\1\METHODS\JWQ20121205 .M
2015-5-4 11:46:55 by gzh

C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-4 21:53:03 by gzh

Sample Info : OD-H H/I/M=50:6:4 0.5 ml/min 254 nm
VWD A, Wavelength=258 nm [GZH000246.0)
mAl j
250 ~
200
: o
=
1 =
150 ¢
100
] 5
] 2
50+
0 _‘—/“"———_I— ey ——— " .
1 1 ] ) J 1
15 20 25 30 35 40 min
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %
=== |==== === | === [ === |=====—— |
1 16.492 BV 0.4005 3739.93677 144.70047 50.7704
2 38.181 BB 0.9318 3626.43164 59.54635 49.22%
Totals : 7366.36841 204.24682

*** End of Report =**

Instrument 1 2015-5-4 21:53:10 gzh

S73

Page 1 of 1



Ts

(¢] N
4
3p
Data File C:“\CHEM32%1\DATA\GZH,000245.D
Sample Name: GZH-282E C7
Bog. Operator gzh
Acg. Instrument Instrument 1 Location Vial 1
Injecticon Date 2015-5-4 10:58:15

Acg. Method
Last changed

Analysis Method
Last changed

Sample Info H

C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-4 10:36:59 by gzh

(medified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-4 21:54:20 by gzh

(modified after loading)

OD-H H/I/M=%0:6:4 0.5 ml/min 254 nm

VWD A, Wavelength=258 nm [GZH000245.0)
mAl :
1400 |
1200 +
1000 8
J =1
] B
B00
600
400 -|
200
o b 4
] 8
4 £
0 T - T = T T — T T
15 20 25 30 35 40 minf
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %
=== | === = | === [ === [=====—== |
1 16.664 VV 0.4118 644.17499 24.02332 0.9939
2 39.030 vB 1.1144 6.41668e4 884.,41174 99.0061
Totals 6.48110e4 908.43506
*** End of Report =**
Instrument 1 2015-5-4 21:54:27 gzh Page 1ofl
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Ts

(0] N
5
rac-3q
Data File C:\CHEM32%1\DATA\GZH,000248.D
Sample Name: GZH-282D CB racemic
Bog. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2015-5-4 15:07:58
Bcg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-5-4 15:12:58 by gzh
(medified after loading)
Analysis Method : C:\CHEEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-5-4 21:50:02 by gzh
(modified after loading)
Sample Info : OD-H H/I/M=50:6:4 0.5 ml/min 254 nm
VWD A, Wavelength=258 nm [GZH000248.0)
mAl j
250 ~
: 8
] e
200
150
: uw
w
P
100 «
50+
0_—__ [ — —l. 1 T
1 1 ] ) J 1
15 20 25 30 35 40 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %
=== |==== === | === [ === |=====—== |
1 16.129 vV 0.4332 5859.62402 211.96620 50.8031
2 36.955 BB 0.9286 5674.35498 95.16013 49.1969
Totals 1.15340e4 307.12634
*** End of Report =**
Instrument 1 2015-5-4 21:50:10 gzh Page 1ofl
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Ts

(¢] N
5
3q
Data File C:\CHEM32%1\DATA\GZH,000247.D
Sample Name: GZH-282C C8
Bog. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2015-5-4 14:16:48
Bcg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed 2015-5-4 14:13:24 by gzh
(medified after loading)
C:\CHEM32\1\METHODS\JWQ20121205,M
2015-5-4 21:51:53 by gzh
(modified after loading)

Analysis Method
Last changed

Sample Info : OD-H H/I/M=50:6:4 0.5 ml/min 254 nm
VWD A, Wavelength=258 nm [GZH000247 0}
mAU ]
400 - =
1 P~
B
300
200 +
100
1 )
1 g
4 £
o N P S —
15 20 25 40 min
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %
=== | === = | === [ === [=====—=- |
1 16.083 vV 0.4258 480.09085 17.45236 2.0665
2 36.714 BB 0.9608 2.27515e4 367.62164 97.9335
Totals : 2.32316e4 385.07400
*** End of Report =**
Instrument 1 2015-5-4 21:52:11 gzh Page 1ofl
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Ts

(e] N
6
rac-3r
Data File C:\CHEM32%1\DATA\GZH,000250.D
Sample Name: GZH-281F C9 racemic

Bog. Operator gzh
Acg. Instrument Instrument 1 Location Vial 1
Injecticon Date 2015-5-4 16:35:40

hog.

Method

Last changed

Analysis Method
Last changed

Sample Info H

C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-4 15:12:58 by gzh

(medified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-4 21:46:16 by gzh

(modified after loading)

OD-H H/I/M=%0:6:4 0.5 ml/min 254 nm

VWD A, Wavelength=258 nm [GZH000250.0)
mAl ]
350
3004
4 o
- 2
1 uwy
250 -
200
150—‘ @
] &
J 3
100
B0
0:——&—--_“’\ —L T —— — _ L .
10 15 20 25 35 mir}
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %
=== |==== === | === [ === |=====—== |
1 15.593 vV 0.4142 6643.55322 245.91225 50.6811
2 34.289 BB 0.8933 5464.99072 114.22908 49.3189
Totals 1.31085e4 360.14133
*** End of Report =**
Instrument 1 2015-5-4 21:46:27 gzh Page 1 of 1
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Ts

O, N
6
3r
Data File C:\CHEM32%1\DATA\GZH,000245.D
Sample Name: GZH-331EB C9
Bog. Operator gzh
Acg. Instrument Instrument 1 Location Vial 1

2015-5-4 15:51:23
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-4 15:12:58 by gzh
(medified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-4 21:47:39 by gzh
(modified after loading)

Injecticon Date
Acg. Method
Last changed

Analysis Method
Last changed

Sample Info : OD-H H/I/M=%0:6:4 0.5 ml/min 254 nm
VWO A, Wavelength=f§4 nm (GZH000249.0)
mAU ]
500
g [
1 3
1 b9
400
300
200
100
] @
[} I —— " o 1 - _—
10 15 20 25 35 mir}
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ]
=== |==== === | === [=mmm————— [======== |
1 15.646 BB 0.4145 265.77414 10.01220 1.0510
2 34.447 BB 0.9182 2.50227e4 426,05383 98.94¢90
Totals : 2.52884e4 436.06603
*** End of Report =**
Instrument 1 2015-5-4 21:47:48 gzh Page 1 of 1
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Ts

(0] N
7
rac-3s
Sample Name: gzh-294D

Acg. Cperator : gzh
Rcg. Instrument : Instrument 1 Logcation : Vial 1
Injection Date : 2014-6-30 16:54:53
Aeg. Method : C:\CHEM32\1\METECDS\JWQ20121205.M
Last changed : 2014-6-30 17:30:4% by gzh

(modified after loading)
Analysis Methed : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-9-6 16:46:40 by ckg
(modified after loading)
Sample Info : OD-H H/I=90:10 1.0ml/min 250nm

VWD1 A, Wavelength=250 nm (GZH\000084.D)
mAU ]
350
300
] 8
] ]
i [=2]
250+
200
150
] -
100 :
4 o
50
54
T T T T T T
10 15 20 25 30 35 mir
Area Percent Report
Sorted By : Signal
Multiplier ; 1.0000
Dilution : 1.0000

Use Multiplier & Dilu n Factor with ISTDs

Signal 1: VWDl B, Wavelength=250 nm

Peak RetTime Type Width Lrea Height LZrea
% [min] *

1 8.855 BV 0.4005 6726.27002 260.26773 48.2242
2 33.413 BE 1.2834 7221.64208 85.92634 51.7758

Totals : 1.394739e4 346.19407

*** End of Report ***

S79



Ts

O, N
7
3s
Sample Name: gzh-294C
Acg. Operator gzh
Acg. Instrument Instrument 1 Location vial 1
Injection Date 2014-6-30 16:05:2¢9
Acg. Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-6-30 16:30:48 by gzh
(modified after loading)
Enalysis Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-9-6 16:45:33 by ckq
(modified after loading)
Sample Info OD-H H/I=90:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH\000083.D)
mAU ]
4 wn
h
] @
1 o
350+ «
300
250
200
150
100
50
4 w
=
1 e
- o
0] A
— 7T T T T T
5 10 15 20 25 30 35
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=250 nm
Peak RetTime Type Width Ares Height Area
# [min] [min] mAU *s mAU %
el e [==== === = | e I
1 9.9 0.4116 379.36035 14.15743 1.1670
2 32.875 BB 1.3427 3.21271ed 346.83667 98.8330
Totzals 3.25064e4 360.99410

*** End of Repeort ***

S80



Ts

O, N
8
rac-3t
Sample Name: gzh-294F

Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-6-30 18:24:39
Zeg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-6-30 18:33:42 by gzh

(modified after loading)
Analysis Methed : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-9-6 16:47:40 by ckg
(modified after loading)
Sample Info : OD-H H/I=9%0:10 1.0ml/min 250nm

VWD1 A, Wavelength=250 nm (GZH\000086.D)
mAU ]
u
=
@
400
300 —
200 4
5
3
100 -
(1 s N—
1b 1% 2b 2% i] :ﬁ
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=250 nm

Peak RetTime Type Width Area Height Area
F [min] [min] mAU *s [mAU ] %
| | === | | | |
1 9.815 vv 0.4154 1.05075e4 404.61176 50.4017
2 34.871 BB 1.4438 1.07340e4 116.28735 49.5983

Totals : 2.16410924 520.88911

*** End of Report *#**
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Ts

O, N
8
3t
Sample Name: gzh-294E
Acg. Operator gzh
Acg. Instrument Instrument 1 Locatien Vial 1
Injection Date 2014-6-30 17:33:50
Acqg. Method C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-6-30 17:30:492 Dby gzh
(modified after loading)
Analysis Methed C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-9-6 16:48:19 by ckg
(modified after loading)
Sample Info OD-H H/I=90:10 1.0ml/min 250nm
VWD1 A, Wavelength=250 nm (GZH\000085.D)
mAU ]
400
il (=2
4 =]
ol
4 (%]
™
300
200
100
| f=2]
] 2
4 (=2
0 L T
— 77— — T
10 15 20 25 30 35
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=250 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s mAU ] %
=== [==== === | = e e e
1 9.619 VB 0.5091 543.08521 15.45102 .6534
2 33.599 BB 1.4865 3.23039e4 328.10052 98.3466
Totals 3.28468e4 343.55155

**% End of Report **¥

S82



Ts

0] N
rac-3u
Sample Name: gzh-293b
Acg. Operator gzh
Acg. Instrument Instrument 1 Location : Vial 1

Injection Date
Acg. Method
Last changed

Analysis Method
Last changed

Sample Info

2014-6-26 19:08:57
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-6-26 20:30:56 by gzh
(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-9-6 16:38:02 by ckq
(modified after loading)

OD-H H/I=90:10 1.0ml/min 250nm

VWD1 A, Wavelength=250 nm (GZH'000068.D)
mAU |
o o
g
]
1 ]
80
60
40
] 8
20 2
w
Q-
— T T
10 20 30 40 50 60
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & D

Signal 1: VWDl A,

Peak RetTime Type
# [min]

1 12.470 BB
2 ©62.628 BB

Totals

ilution Factor with ISTDs

Wavelength=250 nm

Width Area Area
[min] mAU *s5 %
******* [ === ===
0.4540 2394.,19214 49,3999
2.1436 2452.36499 50.6001

4846.55713

*** End of Report **¥*
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Ts

O, N
3u
Sample Name: gzh-293a

Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-6-26 17:51:33
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-6-26 17:52:06 by gzh

(modified after loading)
Analysis Method : C:\CHEM3Z\1\METHODS\JWQ20121205.M

Last changed : 2014-9-6 16:39:02 by ckg
(modified after loading)
Sample Info : OD-H H/I=20:10 1.0ml/min 250nm

63.029

VWD1 A, Wavelength=250 nm (GZH\000069.D)
mAU ]
80
60
40+
20
wn
1 0
i
4 o
0__L
— —— ——— — ———— ———— —— —— —— —————— ———]
10 20 30 40 50

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDL A, Wavelength=250 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s (mAU ] %
Il Bt |====|======= Y Sttt et |
1 12.585 BB 0.4862 213.54277 6.43353 2.4870
2 63.029 BB 2.2018 8372.86426 56.84404 97.5130

Totals : 8586.40703 63.27758

**% End of Report **%
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rac-3v

Data File C:\CHEM32%1\DATA\GZH\000255.D

Sample Name: GIZIH-294B C-2 racemic
Bog. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2015-5-4 19:51:55
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-5-4 17:17:41 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-5-4 21:37:50 by gzh
(modified after loading)
Sample Info : OD-H H/I/M=50:6:4 1 ml/min 254 nm
VWD A, Wavelength=258 nm [GZH000255.0)
mAU ]
800
] ®
d ['s3
- o
1 =
]
600
400
200 H
. .
0- I : I - I - I : I - I
13 14 15 16 17 18 19 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %
=== |====| === | === [ === |=====—== |
1 15.811 vV 0.4205 1.83534e4 678.21521 49,9221
2 18.018 vV 0.4758 1.84107e4 607.65411 50.0779
Totals 3.67641e4 1285.86932
*** End of Report =**
Instrument 1 2015-5-4 21:37:58 gzh Page 1ofl
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Ts

Data File C:\CHEM3Z\1\DATA\GZH\000254.D
Sample Name: GEZH-391C C-2

Log. Operator : gzh

Acg. Instrument : Instrument 1 Location : Vial
Injection Date : 2015-3-4 19:22:03

hcg. Method 1 C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed

2015-5-4 17:17:41

by gzh

(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-5-4 21:41:23 by gzh
(modified after loading)
Sample Info : OD=-H H/I/M=90:6:4 1 ml/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000254.0)
may |
o L
P I.‘Fl'@
1 &
4004 g
300+
200+
100
] &
- 2
) o4V
S
b wy
0 . = : . .
e TR S I e - -
14 15 16 17 18 19 minf
Area Percent Report
Sorted By Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Diluticn Facter with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Araa Height Area
4 [min] [min] mAU *3 [mAU ] %
il ettt |====]======- | ===mmmmmm | === | === |
1 15.771 MM 0.4200 72.91888 2.89385 0.6010
2 17.967 MM 0.4970 1.20610e4 404,47421 99,3990
Totals : 1.2133%e4 407.36806
**%* End of Report ***
Instrument 1 2015-5-4 21:41:29 gzh Page of
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Ts

(0] N
Ph
Ph
rac-6
Data File C:\CHEM32%1\DATA\GZH,000284.D
Sample Name: gzh-333B
Bog. Operator gzh
Acg. Instrument Instrument 1 Location Vial 1

Injecticon Date
Acg. Method
Last changed

Analysis Method
Last changed

2015-5-19 20:48:41
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-19 20:47:18 by gzh
(medified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M

2015-5-19 22:11:12

by gzh

(modified after

loading

)

Sample Info : IC H/I/M=60:30:10 1 ml/min 254 nm
VWO A, Wavelength=f§4 nm (GZH000284.0)
mAU ]
400
300
1 cis
&
1 =1
1 e
200
4 cig
o b
] a
] =
100~ lrans
E ps frans
4 & -
= 2
P - I‘-:
1 J\r\ / \ =
0 -_-——-—-_.,-JP ——  — : S I \——/'\\‘\,—-_
5 10 15 20 25 mir}
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %
el el e [======= | ===mm————- [====—————- | ==m————- |
1 13.026 WV 0.3982 5588.03223 213.01646 40.4765
2 17.391 v 0.5810 1532.55859 40.5241¢ 11.1010
3 21.303 v 0.6535 5209.58789% 121.04330 37.7352
4 27.981 wv 0.9485 1475.45422 23.66994 10.6873
Tectals 1.38056e4 398.25391
*** End of Report #***
Instrument 1 2015-5-19 22:11:19 gzh Page 1 of 1
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Ts

(0] N
Ph
Ph
6
Data File C:\CHEM32%1\DATA\GZH,000285.D
Sample Name: gzh-333A
Bog. Operator gzh
Acg. Instrument Instrument 1 Location : Vial 1

2015-5-19 21:34:44
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-19 21:20:43 by gzh
(medified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-19 22:08:32 by gzh
(modified after loading)

Injecticon Date
Acg. Method
Last changed

Analysis Method
Last changed

Sample Info : IC H/I/M=60:30:10 1 ml/min 254 nm
VWD A, Wavelength=254 nm [GZH000285.0)
mAU ]
1400
1 cis
1200 o
1000
800
600
400 4 trans
J =
=
1 =
200
04 __h _ ~ _
5 10 15 20 25
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %
=== |==== === | === [ === |======== |
1 12.887 v 0.4044 3.017%9%e4 1153.05273 81.1159
2 17.421 WV 0.5221 7025.93066 205.03394 18.8841
Totals : 3.72055e4 1358.08667
*** End of Report =**
Instrument 1 2015-5-19 22:09:10 gzh Page 1ofl
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HN
HO Ph
Ph
rac-7
Data File C:\CHEM32%1\DATA\GZH,00027%.D
Sample Name: gzh-S230C LiAlH4 racemic
Bog. Operator gzh
Acg. Instrument Instrument 1 Location : Vial 1

2015-5-19 11:18:15
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-19 11:38:17 by gzh
(medified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-5-19 11:40:16 by gzh
(modified after loading)

Injecticon Date
Acg. Method
Last changed

Analysis Method
Last changed

S89

Sample Info : IA H/I=%0:10 1.0 ml/min 254 nm
VWD A, Wavelength=254 nm [GZH000279.0)
mAl j
250 ~
1 wy
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4 - B
wn
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] S
1 .,
] ~— e
0 = — .
) 1 1 J I
13 14 15 16 17 min|
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %
=== |====| === | === [ === |======-= |
1 13.845 vV 0.4879 5818.49268 179.95856 49.0179
2 15.271 VB 0.5341 5051.63672 166.74712 50.9821
Totals : 1.18701e4 346.70567
*** End of Report =**
Instrument 1 2015-5-19 11:40:23 gzh Page 1ofl



Ts

Instrument 1 2015-5-19 11:38:27

i === |==mmm- [=mmmmmmm- | ===mmmmmmm [=-mmmme- |
1 15.424 BB 0.5424 4164.68945 114.07838 100.0000

4164.68945 114.07838

*** End of Report =**

gzh Page
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HN
HO Ph
Ph
7
Data File C:\CHEM32%1\DATA\GZH,000278.D
Sample Name: gzh-S52320A LiAlH4
Bog. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2015-5-18 10:435:42
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-5-19 10:2%:10 by gzh
(medified after loading)
Analysis Method : C:\CHEEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-5-19 11:38:17 by gzh
(modified after loading)
Sample Info : IA H/I=%0:10 1.0 ml/min 254 nm
VWD A, Wavelength=254 nm (GZH000278.0)
mAl ]
175+
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] g
125 -+
4 w
100
75
50;
25
] ~
0 - — T
J I 1 ) 1 ) )
13 14 15 18 17 18 19 mmin|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU ] %



