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Part I General information

Unless otherwise indicated, all reactions were carried out under N, protection 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 A-D,' o-chloroaldehydes” and C,N-cyclic azomethine imines® were
synthesized 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
CDCls, 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™). Chiral HPLC analyses were performed on an Agilent 1100 Series using a
Daicel Chiralpak (AD-H, OD-H) column with hexanes/iPrOH/MeOH as the eluent.
Optical rotations were measured on Perkin Elmer/Model-343 digital polarimeter op-
erating 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 [2 + 3] annulation of a-chloroaldehydes 1 and azomethine

imines 2 (Scheme 2)

o)
A (20 mol %) N
R%H + . /N?@ DIPEA (2 equiv.) X VB
N

4A MS
c R' toluene, 40 °C R o

1 2 3

To the solution of C,N-cyclic azomethine imines 2 (0.2 mmol), NHC precursor A
(0.04 mmol, 16.8 mg, 0.2 equiv.) and DIPEA (0.4 mmol, 51.6 mg, 2.0 equiv.) in tol-
uene (2 mL) was added a-chloroaldehydes 2 (0.4 mmol, 2 equiv.). The reaction mix-
ture was stirred at 40 °C until the full consumption of the imines 2 (12 h). The reac-
tion mixture was concentrated under reduced pressure, and the residue was purified
by column chromatography on silica gel (petroleum ether/EtOAc = 20:1-6:1) to fur-
nish the cycloadduct 3.

Racemic samples for the chiral phase HPLC analysis were prepared using tria-

zolium D as the NHC pre-catalyst under the same conditions.

—N
P
N

\7N\Mes

BF
D

N
\N/Bz
Ph

3a
(1S,10bS)-3-benzoyl-1-benzyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2
(3H)-one
62.7 mg, 8:1 d.r.,, 82% yield. White solid, m.p. 155-157 °C. Ry = 0.3 (petroleum
ether/ethyl acetate 3:1); [a]; -20 (¢ 0.1, CH,Cl,); HPLC analysis: > 99% ee [Daicel
CHIRALPAK AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min,
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254 nm, 16.7 min (minor), 27.8 min (major)]; 'H NMR (300 MHz, CDCls) &
7.65-7.57 (m, 2H), 7.45 (t, J = 7.4 Hz, 1H), 7.34 (t, J = 7.4 Hz, 2H), 7.21-7.03 (m,
6H), 6.90 (d, J = 7.4 Hz, 1H), 6.86-6.78 (m, 2H), 5.15 (d, J = 8.5 Hz, 1H), 3.55 (m,
1H), 3.36-3.20 (m, 1H), 3.12 (m, 1H), 2.92-2.60 (m, 4H). *C NMR (75 MHz, CDCl5)
0 175.1, 166.6, 139.0, 134.3, 134.0, 132.0, 131.0, 128.9, 128.8, 128.7, 128.4, 128.0,
127.7, 127.5, 126.5, 60.4, 49.8, 49.7, 35.6, 28.5. IR (KBr) 2920, 2849, 1752, 1293.
HRMS (ESI) caled for Cp5sH2N,0,Na [M+Na]' 405.15735, found 405.15712.

\N/BZ

Ph—"
o

3a’ (trans-3a)

(1S,10bR)-3-benzoyl-1-benzyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-
2(3H)-one

For the reaction in Table 1, entry 4. 36.7 mg, 1:4 d.r., 60% yield. White solid, m.p.
= 116-118 °C. Ry = 0.3 (petroleum ether/ethyl acetate 5:1); [a]; +28 (¢ 0.1, CH,Cly);
HPLC analysis: 58% ee [Daicel CHIRALPAK OD-H column, 20 °C, 254 nm, hex-
ane/i-PrOH/MeOH = 70:20:10, 1.0 mL /min, 254 nm, 18.2 min (major), 23.7 min
(minor)]; '"H NMR (300 MHz, CDCl3) § 7.55-7.48 (m, 3H), 7.45-7.13 (m, 11H), 4.69
(d, J=9.6 Hz, 1H), 3.58 (m, 1H), 3.473.34 (m, 1H), 3.34-3.01 (m, 4H), 2.97-2.75 (m,
1H). °C NMR (75 MHz, CDCl3) & 174.2, 166.6, 136.9, 133.8, 133.8, 133.4, 132.2,
130.2, 129.0, 128.7, 127.9, 127.4, 127.1, 126.8, 126.5, 59.7, 50.3, 48.5, 33.3, 27.8. IR
(KBr) 2921, 2849, 1751, 1686, 1293. HRMS (ESI) calcd for C,5H,,N,0,Na [M+Na]”
405.15735, found 405.15730.

Q)
\N/BZ
0
¢}

3b
(1S,10bS)-3-benzoyl-1-(4-chlorobenzyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]is-
oquinolin-2(3H)-one
57.4 mg, 8:1 d.r., 69% yield. Colorless oil. R¢ = 0.3 (petroleum ether/ethyl acetate
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3:1); [a]5 -19 (c 0.1, CH,Cl,); HPLC analysis: 90% ee [Daicel CHIRALPAK OD-H
column, 20 °C, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 17.5 min (ma-
jor), 21.7 min (minor)]; "H NMR (400 MHz, CDCl;) & 7.82-7.75 (m, 2H), 7.68-7.61
(m, 1H), 7.53 (t, J = 7.6 Hz, 2H), 7.45-7.28 (m, 3H), 7.27-7.21 (m, 2H), 7.06 (d, J =
7.5 Hz, 1H), 6.93 (d, J = 8.4 Hz, 2H), 533 (d, J = 8.4 Hz, 1H), 3.76 (m, 1H),
3.46-3.36 (m, 1H), 3.30 (m, 1H), 3.08-2.80 (m, 4H). *C NMR (100 MHz, CDCl;) &
175.0, 166.5, 137.5, 134.3, 133.8, 132.4, 132.1, 130.9, 130.3, 128.8, 128.8, 128.6,
128.0, 127.7, 127.6, 126.6, 60.3, 49.9, 49.7, 35.1, 28.5. IR (KBr) 2920, 2845, 1751,
1682, 1293, 1274. HRMS (ESI) calcd for C,sHN,O,CINa [M+Na]" 439.11838,
found 439.11852.

N
“N—Bz

[\

(o) (0]

3¢

(1S,10bS)-3-benzoyl-1-(furan-2-ylmethyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]-
isoquinolin-2(3H)-one

62.5 mg, 5:1 d.r., 84% yield. Colorless oil. Ry = 0.3 (petroleum ether/ethyl acetate
3:1); [a]5 -55 (c 0.1, CH,Cl,); HPLC analysis: 98% ee [Daicel CHIRALPAK AD-H
column, 20 °C, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 18.1 min (mi-
nor), 27.5 min (major)]; "H NMR (400 MHz, CDCl3) & 7.61 (d, J = 7.3 Hz, 2H), 7.44
(t,J=7.4 Hz, 1H), 7.34 (t, J = 7.6 Hz, 2H), 7.17-7.06 (m, 3H), 6.94 (d, J = 7.4 Hz,
1H), 6.11 (dd, J=2.8, 1.9 Hz, 1H), 5.67 (d, J=2.9 Hz, 1H), 5.15 (d, /= 8.5 Hz, 1H),
3.56 (m, 1H), 3.38 (m, 1H), 3.09 (m, 1H), 2.91-2.65 (m, 4H). °C NMR (100 MHz,
CDCl) 6 174.1, 166.6, 151.4, 141.4, 134.2, 133.9, 132.1, 130.7, 129.0, 128.7, 128.0,
127.6, 127.4, 126.5, 110.5, 107.2, 59.7, 49.5, 46.7, 28.2, 28.0. IR (KBr) 2920, 2849,
1751, 1682, 1293, 1276. HRMS (ESI) calcd for Cy3H,0N,0,Na [M+Na] 395.13661,
found 395.13642.
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\N/BZ

3d

(1S,10bS)-3-benzoyl-1-propyl-1,5,6,10b-tetrahydropyrazolo|5,1-a]isoquinolin-2
(3H)-one

44.0 mg, 4:1 d.r., 66% yield. Colorless oil. Rf = 0.4 (petroleum ether/ethyl acetate
3:1); [a]s -46 (c 0.1, CH,Cly); HPLC analysis: > 99% ee [Daicel CHIRALPAK
AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 31.3
min (minor), 43.9 min (major)]; '"H NMR (400 MHz, CDCls) & 7.72-7.63 (m, 2H),
7.57-7.49 (m, 1H), 7.42 (dd, J = 10.5, 4.6 Hz, 2H), 7.29-7.17 (m, 3H), 7.06-7.01 (m,
1H), 5.15 (d, J = 8.1 Hz, 1H), 3.70-3.61 (m, 1H), 3.29-3.09 (m, 2H), 2.96-2.86 (m,
1H), 2.86-2.72 (m, 1H), 1.80-1.17 (m, 4H), 0.81 (t, J = 7.2 Hz, 3H). >C NMR (100
MHz, CDCls) & 175.6, 166.6, 134.3, 131.9, 131.3, 128.8, 128.7, 127.9, 127.3, 127.3,
126.5, 60.5,49.9, 47.4, 32.4, 28.6, 21.4, 13.7. IR (KBr) 2920, 1750, 1682, 1292, 1274.
HRMS (ESI) calced for C;;H2,N,0,Na [M+Na]" 357.15735, found 357.15720.

N
\N/BZ

3e

(1S,10bS)-3-benzoyl-1-butyl-1,5,6,10b-tetrahydropyrazolo|5,1-a]isoquinolin-2(
3H)-one

55.7 mg, 4:1 d.r., 80% yield. Colorless oil. Ry = 0.4 (petroleum ether/ethyl acetate
3:1); [a]5 -61 (¢ 0.1, CH,Cly); HPLC analysis: > 99% ee [Daicel CHIRALPAK
AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 30.1
min (minor), 38.9 min (major)]; '"H NMR (300 MHz, CDCl3) & 7.74-7.62 (d, J = 7.2
Hz, 2H), 7.53 (t, J = 7.4 Hz, 1H), 7.42 (t, J = 7.5 Hz, 2H), 7.31-7.16 (m, 3H),
7.09-7.00 (m, 1H), 5.15 (d, J = 8.1 Hz, 1H), 3.72-3.58 (m, 1H), 3.29-3.05 (m, 2H),
2.85 (m, 2H), 1.16-1.62 (m, 6H), 0.79 (t, J = 7.2 Hz, 3H). °*C NMR (75 MHz, CDCl;)
0 175.6, 166.6, 134.2, 134.2, 131.9, 131.3, 128.7, 128.7, 127.9, 127.3, 127.3, 126.5,
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60.5, 49.9, 47.6, 30.3, 30.0, 28.6, 22.2, 13.7. IR (KBr) 2919, 2850, 1750, 1683, 1292,
1275. HRMS (ESI) calcd for C;H,4N>0,Na [M+Na]" 371.17300, found 371.17277.

“N—Bz

3f

(1S,10bS)-3-benzoyl-1-pentyl-1,5,6,10b-tetrahydropyrazolo|S,1-ajisoquinolin-2
(3H)-one

50.7 mg, 4:1 d.r., 70% yield. Colorless oil. Ry = 0.4 (petroleum ether/ethyl acetate
3:1); [a]s -45 (c 0.1, CH,Cl,); HPLC analysis: 95% ee [Daicel CHIRALPAK AD-H
column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 24.9 min (mi-
nor), 33.5 min (major)]; '"H NMR (400 MHz, CDCl;) & 7.60 (m, 2H), 7.49-7.42 (m,
1H), 7.36 (m, 2H), 7.22-7.09 (m, 3H), 6.98 (m, 1H), 5.07 (d, J = 8.1 Hz, 1H),
3.62-3.53 (m, 1H), 3.21-2.98 (m, 2H), 2.87-2.65 (m, 2H), 1.72-0.96 (m, 8H), 0.73 (t, J
= 7.0 Hz, 3H). °C NMR (100 MHz, CDCl3) § 175.6, 166.6, 134.2, 134.2, 131.9,
131.3, 128.7,127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7, 31.4, 30.3, 28.6, 27.9, 22.3,
13.9. IR (KBr) 2920, 2849, 1750, 1688, 1274. HRMS (ESI) calcd for C3H26N,O>Na
[M+Na]" 385.18865, found 385.18847.

N
\N/BZ

39

(1S,10bS)-3-benzoyl-1-heptyl-1,5,6,10b-tetrahydropyrazolo|S,1-a]isoquinolin-2
(3H)-one

56.2 mg, 5:1 d.r., 72% yield. Colorless oil. R¢ = 0.5 (petroleum ether/ethyl acetate
3:1); [a]s -43 (c 0.1, CH,Cly); HPLC analysis: > 99% ee [Daicel CHIRALPAK
AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 23.2
min (minor), 29.7 min (major)]; "H NMR (300 MHz, CDCl;) § 7.59 (dd, J = 5.2, 3.3
Hz, 2H), 7.45 (m, 1H), 7.34 (m, 2H), 7.24-7.04 (m, 3H), 7.01-6.90 (m, 1H), 5.07 (d, J
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= 8.1 Hz, 1H), 3.69-3.52 (m, 1H), 3.31-2.98 (m, 2H), 2.89-2.61 (m, 2H), 1.72-0.97 (m,
12H), 0.76 (t, J = 6.8 Hz, 3H). °C NMR (75 MHz, CDCL;) & 175.6, 166.6, 134.2,
1342, 131.9, 131.3, 128.7, 127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7, 31.7, 30.3,
29.1, 28.9, 28.6, 28.2, 22.6, 14.1. IR (KBr) 2920, 2851, 1752, 1685, 1274. HRMS
(ESI) calcd for C,sH3N,0,Na [M+Na]* 413.21955, found 413.21984.

\N/BZ

3h

(1S,10bS)-3-benzoyl-1-octyl-1,5,6,10b-tetrahydropyrazolo|5,1-a]isoquinolin-2(
3H)-one

61.4 mg, 3:1 d.r., 76% yield. Colorless oil. R = 0.5 (petroleum ether/ethyl acetate
3:1); [a]s -56 (¢ 0.1, CH,Cly); HPLC analysis: > 99% ee [Daicel CHIRALPAK
AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 22.1
min (minor), 33.4 min (major)]; "H NMR (400 MHz, CDCl;) § 7.59 (dd, J = 5.2, 3.3
Hz, 2H), 7.50-7.42 (m, 1H), 7.39-7.29 (m, 2H), 7.22-7.08 (m, 3H), 6.97 (m, 1H), 5.07
(d, J = 8.1 Hz, 1H), 3.70-3.41 (m, 1H), 3.26-2.99 (m, 2H), 2.93-2.62 (m, 2H),
1.62-0.95 (m, 14H), 0.77 (t, J = 7.0 Hz, 3H).>C NMR (100 MHz, CDCl3) & 175.6,
166.6, 134.2, 134.2, 131.9, 131.3, 128.7, 127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7,
31.8, 30.3, 29.2, 29.2, 29.1, 28.6, 28.2, 22.6, 14.1. IR (KBr) 2924, 2853, 1751, 1686,
1292, 1275. HRMS (ESI) caled for C,sH3;N,O,Na [MJrNa]+ 427.23560, found
427.23522.

N
\N/BZ

3i
(1S,10bS)-3-benzoyl-1-nonyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2(
3H)-one

67.7 mg, 3:1 d.r., 81% yield. Colorless oil. R = 0.5 (petroleum ether/ethyl acetate
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3:1); [a]5 -34 (c 0.1, CH,Cly); HPLC analysis: > 99% ee [Daicel CHIRALPAK
AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 19.5
min (minor), 24.9 min (major)]; '"H NMR (400 MHz, CDCls) & 7.71-7.64 (m, 2H),
7.56-7.49 (m, 1H), 7.42 (t, J = 7.6 Hz, 2H), 7.34-7.14 (m, 3H), 7.05 (m, 1H), 5.14 (d,
J = 8.1 Hz, 1H), 3.69-3.61 (m, 1H), 3.32-3.08 (m, 2H), 2.97-2.73 (m, 2H), 1.78-1.05
(m, 16H), 0.86 (t, J= 7.0 Hz, 3H). °C NMR (101 MHz, CDCl3) & 175.6, 166.7, 134.2,
134.2, 131.9, 131.3, 128.7, 127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7, 31.8, 30.3,
29.4,29.2,29.2,28.6,28.2,22.7, 14.1. IR (KBr) 2923, 2852, 1751, 1686, 1292, 1275.
HRMS (ESI) caled for C7H34N,0,Na [M+Na]" 441.25125, found 441.25108.

\N/BZ

3
(1S5,10bS)-3-benzoyl-1-decyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2(3
H)-one

73.4 mg, 4:1 d.r., 85% yield. Colorless oil. R¢ = 0.6 (petroleum ether/ethyl acetate
3:1); [a]s -26 (c 0.1, CH,Cly); HPLC analysis: > 99% ee [Daicel CHIRALPAK
AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 17.9
min (minor), 22.4 min (major)]; '"H NMR (400 MHz, CDCls) & 7.63-7.57 (m, 2H),
7.52-7.42 (m, 1H), 7.42-7.26 (m, 2H), 7.26-7.09 (m, 3H), 7.02-6.91 (m, 1H), 5.07 (d,
J=28.1 Hz, 1H), 3.69-3.52 (m, 1H), 3.23-2.99 (m, 2H), 2.92-2.70 (m, 2H), 1.78-0.97
(m, 18H), 0.79 (t, J= 6.9 Hz, 3H). °C NMR (100 MHz, CDCl3) & 175.7, 166.7, 134.2,
134.2, 131.9, 131.3, 128.7, 127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7, 31.9, 30.3,
29.5, 29.5, 29.3, 29.3, 29.2, 28.6, 28.2, 22.7, 14.1. IR (KBr) 2922, 2851, 1749, 1688,
1274. HRMS (ESI) calcd for C,sH36N,O,Na [M+Na]Jr 455.2690, found 455.269649.

N
Br \N/BZ

Ph
3k
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(1S,10bS)-3-benzoyl-1-benzyl-9-bromo-1,5,6,10b-tetrahydropyrazolo[5,1-a]iso-
quinolin-2(3H)-one

59.8 mg, 4:1 d.r.,, 65% yield. White crystal, mp. 150-152 °C. R¢ = 0.3 (petroleum
ether/ethyl acetate 3:1); [a]s -37 (c 0.1, CH,Cl,); HPLC analysis: > 99% ee [Daicel
CHIRALPAK AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min,
254 nm, 24.2 min (minor),35.0 min (major)] 'H NMR (400 MHz, CDCl3) & 7.59 (d, J
= 7.3 Hz, 2H), 7.46 (t, J = 7.4 Hz, 1H), 7.35 (t, J = 7.6 Hz, 2H), 7.28 (d, J = 8.2 Hz,
1H), 7.16-7.05 (m, 3H), 7.01 (d, J = 8.2 Hz, 1H), 6.93 (s, 1H), 6.79 (d, J = 6.4 Hz,
2H), 5.07 (d, J = 8.5 Hz, 1H), 3.63-3.50 (m, 1H), 3.27 (dd, J = 14.7, 6.4 Hz, 1H), 3.05
(m, 1H), 2.97-2.79 (m, 2H), 2.79-2.62 (m, 2H). °C NMR (100 MHz, CDCl3) § 174.7,
166.5, 138.6, 133.8, 133.2, 133.1, 132.2, 130.8, 130.7, 130.3, 128.9, 128.7, 128.6,
128.0, 126.9, 120.1, 59.8, 49.7, 49.4, 35.8, 28.0. IR (KBr) 2920, 2850, 1751, 1681,
1599, 1288. HRMS (ESI) caled for CpsHN,O,BrNa [M+Na]" 483.06786, found
483.06767.

N_ F
N
Ph
6}

3l

(1S,10bS)-1-benzyl-3-(2-fluorobenzoyl)-1,5,6,10b-tetrahydropyrazolo[S,1-aliso-
quinolin-2(3H)-one

73.6 mg, 6:1 d.r., 92% yield. Colorless oil. Rf = 0.3 (petroleum ether/ethyl acetate
3:1); [a]s -41 (c 0.1, CH,Cl,); HPLC analysis: 99% ee [Daicel CHIRALPAK AD-H
column, 20 °C, 254 nm, hexane/i-PrOH/MeOH = 70:20:10, 1.0 mL /min, 254 nm,
16.1 min (minor), 20.6 min (major)]; '"H NMR (400 MHz, CDCl3) § 7.56 (m, 1H),
7.50 (m, 1H), 7.30-7.08 (m, 8H), 7.01 (d, J = 7.5 Hz, 1H), 6.91 (m, 2H), 5.23 (d, J =
8.4 Hz, 1H), 3.86-3.67 (m, 1H), 3.41-3.17 (m, 2H), 2.98-2.71 (m, 4H). >C NMR (100
MHz, CDCls) 6 174.8, 161.8, 160.7, 158.2, 139.0, 134.3, 133.0, 132.9, 131.0, 129.8,
129.8, 128.9, 128.8, 128.4, 127.7, 127.5, 126.6, 126.6, 124.4, 124.3, 115.7, 1154,
60.3, 49.8, 49.3, 35.6, 28.6. IR (KBr) 2920, 2849, 1752, 1686, 1305, 1226. HRMS
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(ESI) caled for Co5Hy N,O,FNa [M+Na] " 423.14793, found 423.14807.

N\
N
Ph OMe
(e}

3m

(1S,10bS)-1-benzyl-3-(3-methoxybenzoyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]-
isoquinolin-2(3H)-one

75.8 mg, 6:1 d.r., 92% yield. Colorless oil. R = 0.2 (petroleum ether/ethyl acetate
3:1); [a]s -29 (c 0.1, CH,Cly); HPLC analysis: > 99% ee [Daicel CHIRALPAK
AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 28.4
min (minor), 36.2 min (major)]; '"H NMR (400 MHz, CDCl;) & 7.24 (d, J = 8.0 Hz,
1H), 7.21-7.03 (m, 8H), 6.98 (dd, J = 8.1, 1.7 Hz, 1H), 6.90 (d, J = 7.5 Hz, 1H),
6.84-6.77 (m, 2H), 5.14 (d, J = 8.5 Hz, 1H), 3.75 (s, 3H), 3.61-3.49 (m, 1H),
3.34-3.20 (m, 1H), 3.19-3.03 (m, 1H), 2.90-2.64 (m, 4H). >*C NMR (101 MHz, CDCl;)
0 175.1, 166.4, 159.2, 139.0, 135.3, 134.3, 131.0, 129.0, 128.9, 128.7, 128.5, 127.7,
127.5, 126.6, 121.1, 117.9, 114.1, 60.3, 55.4, 49.8, 49.7, 35.6, 28.5. IR (KBr) 2920,
2849, 1751, 1683, 1295, 1277. HRMS (ESI) caled for CaHyN,O3;Na [M+Na]®
435.16791, found 435.16777.

AN

N

Ph
6}

Cl
3n

(1S,10bS)-1-benzyl-3-(4-chlorobenzoyl)-1,5,6,10b-tetrahydropyrazolo|5,1-a]is-
oquinolin-2(3H)-one

71.6 mg, 6:1 d.r., 86% yield. Needles, m.p. 81-82 °C. Ry = 0.3 (petroleum
ether/ethyl acetate 3:1); [a]s -44 (c 0.1, CH,Cl,); HPLC analysis: > 99% ee [Daicel
CHIRALPAK AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min,
254 nm, 19.7 min (major), 27.8 min (minor)]; 'H NMR (400 MHz, CDCls) &
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7.67-7.61 (m, 2H), 7.42-7.35 (m, 2H), 7.29-7.13 (m, 6H), 6.98 (d, J = 7.4 Hz, 1H),
6.88 (dd, J = 7.6, 1.7 Hz, 2H), 5.21 (d, J = 8.5 Hz, 1H), 3.58 (m, 1H), 3.41-3.29 (m,
1H), 3.17 (m, 1H), 2.95-2.74 (m, 4H)."*C NMR (100 MHz, CDCls) & 175.1, 165.5,
138.9, 138.4, 134.2, 132.2, 130.9, 130.4, 128.9, 128.8, 128.5, 128.3, 127.7, 127.5,
126.6, 60.4, 49.8, 49.7, 35.6, 28.5. IR (KBr) 2921, 2850, 1752, 1686, 1296, 1275.
HRMS (ESI) calcd for CasHa N>0,CINa [M+Na]" 439.11838, found 439.11827.

Ph
3o

(1S,10bS)-1-benzyl-3-(4-methylbenzoyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]is-
oquinolin-2(3H)-one

73.7 mg, 6:1 d.r., 93% yield. Colorless oil. Rf = 0.3 (petroleum ether/ethyl acetate
3:1); [a]s -27 (c 0.1, CH,Cl,); HPLC analysis: 99% ee [Daicel CHIRALPAK AD-H
column, 20 °C, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 18.3 min (mi-
nor), 32.7 min (major)]; '"H NMR (400 MHz, CDCl3) & 7.64 (d, J = 8.2 Hz, 2H),
7.31-7.12 (m, 8H), 7.00 (d, J = 7.5 Hz, 1H), 6.93 (dd, J = 7.6, 1.5 Hz, 2H), 5.24 (d, J
= 8.5 Hz, 1H), 3.65 (m, 1H), 3.42-3.31 (m, 1H), 3.22 (m, 1H), 2.99-2.76 (m, 4H),
2.43 (s, 3H)."*C NMR (100 MHz, CDCls) & 175.1, 166.6, 142.9, 139.1, 134.3, 131.1,
131.0, 129.2, 128.9, 128.7, 128.7, 128.5, 127.8, 127.4, 126.5, 60.4, 49.9, 49.8, 35.6,
28.5, 21.7. IR (KBr) 2920, 2850, 1750, 1682, 1293, 1276. HRMS (ESI) calcd for
Ca6H24N,0,Na [M+Na] 419.17300, found 419.17319.

% O
N
Ph O/b
3p OMe

(1S,10bS)-1-benzyl-3-(4-methoxybenzoyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]-
isoquinolin-2(3H)-one
70.9 mg, 8:1 d.r., 86% yield. Colorless oil. R = 0.2 (petroleum ether/ethyl acetate
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3:1); [a]5 -28 (c 0.1, CH,Cl,); HPLC analysis: 97% ee [Daicel CHIRALPAK AD-H
column, 20 °C, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 28.4 min (mi-
nor), 36.2 min (major)]; 'H NMR (400 MHz, CDCls) & 7.78-7.67 (m, 2H), 7.24-7.12
(m, 6H), 6.97 (d, J = 7.5 Hz, 1H), 6.94-6.87 (m, 4H), 5.21 (d, J = 8.5 Hz, 1H), 3.85 (s,
4H), 3.58 (m, 1H), 3.34 (m, 1H), 3.22-3.05 (m, 1H), 2.91 (m, 2H), 2.85- 2.71 (m, 2H).
BC NMR (100 MHz, CDCl3) & 175.1, 166.0, 163.0, 139.1, 134.3, 131.7, 131.2, 128.9,
128.7, 128.4, 127.8, 127.4, 126.5, 125.9, 113.3, 60.4, 55.4, 49.9, 49.9, 35.6, 28.4. IR
(KBr) 2920, 2849, 1751, 1679, 1603, 1255. HRMS (ESI) calcd for CyH24N,O3Na
[M+Na] 435.16791, found 435.16779.

N\
N
PH 5

3q

(1S,10bS)-3-benzoyl-1-phenyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-
2(3H)-one

22.0 mg, > 20:1 d.r., 30% yield. White solid, m.p. = 191-192 °C. R¢ = 0.3 (petro-
leum ether/ethyl acetate 3:1); [a]; +3 (c 0.1, CH,Cly); HPLC analysis: 55% ee
[Daicel CHIRALPAK AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL
/min, 254 nm, 13.6 min (minor), 17.0 min (major)]; 'H NMR (400 MHz, CDCl;) &
7.71-7.59 (m, 2H), 7.45 (t, J = 7.4 Hz, 1H), 7.40-7.28 (m, 5H), 7.17-7.13 (m, 4H),
6.90 (m, 1H), 6.26 (d, /= 7.8 Hz, 1H), 4.95 (d, /= 12.0 Hz, 1H), 4.08 (d, /= 12.0 Hz,
1H), 3.73-3.59 (m, 1H), 3.30-3.15 (m, 2H), 2.89-2.73 (m, 1H)."*C NMR (100 MHz,
CDCls) 8 173.6, 166.3, 135.0, 133.8, 132.8, 132.6, 132.1, 129.6, 129.2, 128.9, 128.6,
128.3, 128.0, 127.6, 127.0, 126.1, 65.4, 55.5, 48.6, 28.9. IR (KBr) 2920, 2851, 1751,
1681, 1602, 1265. HRMS (ESI) caled for C,4HyN2O,Na [M+Na]" 391.14170, found
391.14156.
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2. Chemical transformations of compound 3a (Scheme 4)

N NH,;NHZ"H,0 (1 equiv.) N
N /BZ N
N BV — NH
MeOH/THF, rt
Ph Ph
6} (e}
3a (cis only), 99% ee 4a (cis only), 85%, 95% ee

(1S,10bS)-1-benzyl-1,5,6,10b-tetrahydropyrazolo|5,1-a]isoquinolin-2(3H)-one
(4a) To a stirred suspension of 3a (38.2 mg, 0.1 mmol) in THF (1 mL) and MeOH (2
mL) was added hydrazine monohydrate (85%) (10 mg, 0.1 mmol), and the resulting
solution was stirred at rt for 3h. The volatiles were removed in vacuo and the residue
was purified by flash column chromatography (petroleum ether/EtOAc = 1:1-1:2) to
afford 4a as a white solid. Yield: 23.5 mg (85%), m.p. = 175-177 °C, R¢ = 0.2 (petro-
leum ether/ethyl acetate 1:2); [a]; +3 (c 0.1, CH,Cly); HPLC analysis: 95% ee
[Daicel CHIRALPAK AD-H column, 20 °C, 254 nm, hexane/i-PrOH = 65:35, 0.5 mL
/min, 254 nm, 10.9 min (major), 13.4 min (minor)]; '"H NMR (400 MHz, CDCls) &
7.19-7.00 (m, 6H), 6.90 (d, J = 8.4 Hz, 1H), 6.81-6.73 (m, 2H), 5.11 (t, /= 11.1 Hz,
1H), 3.17 (m, 1H), 3.10-2.90 (m, 2H), 2.84-2.70 (m, 2H), 2.70-2.61 (m, 1H),
2.58-2.45 (m, 1H). ®C NMR (100 MHz, CDCl;) & 176.8, 139.6, 134.4, 131.9, 129.0,
128.5, 128.3, 127.9, 127.1, 126.4, 126.3, 63.2, 52.6, 47.8, 35.7, 28.7. IR (KBr) 3184,
2921, 2849, 1687, 1496, 1454, 1276. HRMS (ESI) calcd for C;sH;sN,ONa [M+Na]"
301.13168, found 301.13042.

N N
\N/BZ 6N NaOH (aq.) \ \NH
THF ,air, rt
Ph Ph
(0] o
3a 5a, 87%

Benzyl-5,6-dihydropyrazolo[5,1-a]isoquinolin-2(3H)-one (5a) To the solution of
3a (114.6 mg, 0.3 mmol) in THF (2 mL) was added NaOH solution (6N, 150 xL, 0.9
mmol) at rt. The mixture was stirred for 12h at room teperature. The reaction was
acidified with a few drop of HCI (3N), then extracted with ethyl acetate (3x10 mL),
and dried with anhydrous Na,SO,. The solvent was removed under reduced pressure

and residue was purified by flash column chromatography (petroleum ether/EtOAc =
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1:1-1:2) to afford 5a as a white crystal. Yield: 72.0 mg (87%), m.p. = 223-224 °C, Ry
= 0.2 (petroleum ether/ethyl acetate 1:2); 'H NMR (400 MHz, CDCls) § 7.45 (d, J =
6.8 Hz, 1H), 7.39-7.08 (m, 8H), 4.17 (t, J = 6.5 Hz, 2H), 4.10 (s, 2H), 3.14 (t, /= 6.5
Hz, 2H). >C NMR (100 MHz, CDCls) & 161.2, 140.5, 136.5, 132.6, 128.5, 128.3,
128.1, 128.0, 127.3, 127.2, 125.9, 124.5, 98.9, 45.3, 29.5, 28.3. IR (KBr) 2922, 2849,
1646, 1530, 1510, 1215. HRMS (ESI) calced for C;gH;7N,O [M+H]"277.13354, found
277.13328.

3. X-ray structure of compound 3k

The crystal of compound 3k was prepared from its solution in petroleum
ether/CH,Cl, by slow evaporation. The structure of compound 3k was established by

the X-ray analysis of its crystal (Figure S1).

N
Br \N
Ph
¢}

3k

Figure S1. X-ray structure of 3k.
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Part IIT NMR Spectra

N
“N—Bz

Ph

3a

NAME gzh-312A-2
1o

1
20140722

_—| e e~ NSTRUM g

spect
PROBHD 5 mm DUL 13C-1

PULPROG 2g30
D 32768
SOLVENT CDCI3
NS 16
Ds 0
SWH RO92.806 Hz
FIDRES 0.27443% Hz
A 1.8219508 sec
RG 362
Dw 55.600 usec
DE 6,50 usec
TE 3009 K
D1 1OOOGODN0 see
TDu 1

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

NUC1 1H

Pl 10.30 usec

PL1 3.00dB

SFO1 300.1318534 MHz
SI 32768

SF 300.1300306 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

T T T T T T T T T T T T T T T T T T PC 1.00

NAME  geh-312A.2

x ™
g8 2 % g EXPNO T
2 o z o " PROCNO 1
| = T | ‘|‘ Date 20140722
Time 18.37
INSTRUM spect
PROBHD  § mm DUL 13C.1
PULPROG zgpg30
18] 553
SOLVENT CDCI3
NS 26:
D5 4
SWH 17985.611 Hz
FIDRES 0.274439 He
AQ 18219508 see
RG 8127
oW 27,800 ysec
DE 6.50 usec
TE 301K
D1 200000000 sec
DIl 0.03000000 sec
TN I
CHANNEL 2
CPOPRG2 waltzli
NUC2 IH
1{HLIK) usec
1.00 dB
2274dB
23,00 dB
SFO2 300.1312005 MHz
sl 32768
SF 75.4677490 MHz
WDW EM
55B 0
LB L.00 Hz
GB 0
T T T T T T T T T T PC 1.40
200 180 1€0 140 120 100 B0 &0 40 20 ppm
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(6}

3a’' (trans-3a)

8.5 8.0 7.5 7 6.5 6.0 5.5 5.0 4.5 4.0 5 2.0 1.5 1 0.5 ppm
=lele =

0z g 58

i % = P

- - i Lot )

[ | ||
T T T T T T T T T T T T T T T T T T
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NAME grh-3194-1
EXPNO 10
PROCNO 1
Date_ 20140816
Time 17.01
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zp30
™ 32768
SOLVENT CDCi3
NS 16

Ds 0

SWH £992.806 He
FIDRES 0.274439 He
AQ 18219508 scc
RG 256

Dw 55.600 usec
DE 6.50 usec
TE 299.0 K

D1 100000000 sec
DO 1

== CHANNEL f] ========
1H

Pl 10.30 usec
PL1 3.00dB
SFO1 300.1318534 MHz
SI 32768

SF 300.1300098 MHz
WDW EM
SSB 0

LB 0.30 Hz

GB 0

PC 1.00
NAME prh-3194-1
EXPNO 1
PROCNG 1
Date_ 20140816
Time 17.06
INSTRUM specl
PROBHD 5 mm DUL 13C-1
PULPROG Zppu3l
o 65536
SOLVENT CDC3
NS
DS 4
SWH 17985.611 He
FIDRES 0.274439 Hz
AQ 1.B219508 sec
R 643,10

DW 27.800 usee
DE 6,50 usce
TE 92K

™ 200000000 sec
Dl 0.03000000 sec
TDO 1

Pl 12.50 usec

PL1 2.00dB

SFO1 754752953 MHz
== CHANNEL {2 ========

CPDPRG2 waltz16

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

PC 1.40



N
\N/BZ

Cl

NAME gaozhonghua

EXPNO 4]

PROCNO 1

Date 200141013
l'ime 18.38

INSTRUM spect

PROBHD 5 mm PABBO BB

PULPROG 2g30

TD 32708

SOLVENT CDCI3
1

D5 0

SWH ROT2.820 He

FIDRES 0.244532 Hz

AQ 2.0447731 sec

RG 125.02

DW 62,400 usec

DE 6.50 usec

TE 2981 K

D1

s
=

S18

200000000 see
1

SFO1 400.2424716 MHz
NUCI1 1H
Pl 14.80 usec
SI 65536
SF 400.2399660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
Bl e =l
Sl ==l |+
5 g8 2 2%
T 3T wow NAME NMR
\ EXPNO
| \/ | | PROCNO |
Date_ 20141015
T'ime 1846
INSTRUM spect
PROBHIDY 5 mm PABBO BE
PULPROG zgpe3l
[N }] 63536
SOLVENT CDCI3
N5 96
DS
SWH 24038.461 He
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 20633
DwW 20,800 usec
DE .51} usec
TE 299.3K
o 20000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL {1 = ==
SFO1 100.6504916 MHz
NUCI 13C
Pl 10,00 usec
sl 32768
SF 100.6404280 MHz
WDW EX
S50 0
LB 100 Hz
(4] 1]
PrC 1.40
- T T T - T
00 ED 40 20 pom

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



NAME gaozhonghua
EXPNO 133
PROCNO 1

Date 20141022
l'ime 18.49
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 2g30
TD 32768
SOLVENT CDCI3
NS 16

D5 0

SWH ROT2.820 He
FIDRES 0.244532 Hz
AQ) 2.0447731 sec
RG 9209

DW 62,400 usec
DE 6,50 usec
TE 2974 K

D1 200000000 see
TDu 1

== CHANNEL f1
SFO1 400.2424716 MHz
NUCI 1H
Pl 14.80 usec
SI 65536
SF 400.2400413 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T T T T T T PC 1.00
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 .5 2.0 1.5 1.0 0.5 ppm
Bl R E
=l=leil== = =y —
= 7 = %R0 AE
g 8 PR e NAME NMR
—_— —_— wy - e EXFI\‘O H
| | | I,J PROCND 1
Date 20141015
Time 19.05
INSTRUM spect
PROBHD 3 mm PABBO BB
PULPROG 2Epei
D 65536
SOLVENT Do
NS 109
ns 4
SWH 24038.461 Hz
FIDRES 0366708 Hz
AQ 1,363 1988 sec
RG 206.33
Dw 20,800 usec
DE 6.50 usec
TE 2993 K
D1 200000000 sec
Dt 0.03000000 sec
TDO 1
— "HANNEL f1
SFO1 100.6504916 MHz
NUCI 13C
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppom
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\N/BZ

NAME gaozhonghua

EXPNO 102
PROCNO I

Date_ 20140922
Time 9.24

INSTRUM spect
PROBHD 5 mm PARBO BR

PULPROG g3
™ 12768
SOLVENT CDCI3
NS 16
Ds 0
SWH B012.820 Hz
FIDRES 0.244532 Hz
AQ) 20447731 sec
RG 206.33
W 62400 usec
DE 6.50 usec
TE 2994 K
Dl 200000000 sec
Do 1
======== CHANNEL f1
SFOI 400.2424716 MHz
NUCI IH
rl 14.80 usec
s 65536
SF 4002400094 MHz
AJ WDW EM
S5B 1]
| d | ﬂ‘ N L LB 030 Hz
—— _ . L _ o

GBE
PC 100
T T T T T T T T T
7.5 7.0 7.3 4 3.5 3 2.5 2.0 0.5
)y L i |
i T A
cil=lril == - - eal led
s NAME gaozhonghua
e e B 5 = & EXPNO 103
= 2 s gt e = = PROCNO 1
Date_ 20140922
I IR VAR N Time 930
INSTRUM spect
PROBHD 5 mm PABBO BE
PULPROG Zppu3l
o 63536
SOLVENT D3
NS 234
DS 4
SWH 24038.461 Hz
FIDRES 0366798 Hz
AQ 1363 1988 sec
RG 206,33
DW 20.800 usec
DE 6,50 usce
TE 300.2 K
i 200000 sec
D11 0.03000000 sec
TDO |
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
00 180 160 140 120 100 80 80 40 20 ppm
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F7.084

T.iial

[

I

e

N
\N/BZ

8.5 6.5 6.0 5.5 5. 4.5 3. 3.0 .5 2.0 1.5 0.5 ppm
S S 3| = 3| |
r—' = el e il e
2 3 9 =
o g = 7 OEC
e e o g g%
] ; I %
T T T T T T T T T T
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NAME  gzh-341A-2C8
EXPNO 1y
FROCNO 1

Date 20140917
l'ime 18.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32768
SOLVENT CDCI3
N5 6

Ds 1
SWH RO92.806 Hz
FIDRES 0.274439 Hz
A 1.8219508 sec
RG 322,
Dw 55.600 usec
DE 6,50 usec
IE 979K
D1 1LOOOG0000 sec
TDu 1

== CHANNEL f] ========
NUC1 IH
Pl 10.30 usec
PL1 3.00dB
SFO1 300.1318534 MHz
SI 32768

SF 300.1300070 MHz

WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

NAME  prh-341A-2 CR
EXPNO 11
PROCNG 1
Date_ 20140917
Time 18.34
INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zgp3i
o 336
SOLVENT CDC3
NS 200

DS 4

SWH 17985.611 He
FIDRES 0.274439 Hz
AQ 1.B219508 sec
R 2048

DW 27.800 usee
DE 6,50 usce
TE MR2K

™ 200000000 sec
Dl 0.03000000 sec
TDO 1

== CHANNEL {] ========
NUC1 13C
Pl 12.50 usec
PL1 2.00dB
SFO1 75.4752953 MHz
== CHANNEL {2 ====—====

CPDPRG2 waltzl6
NuC2 IH
PCPD2 100.00 usec
PL2 3.00dB
PL12 22.74 dB
PL13 23.00 dB
gFOE 300.1312005 MHz

1 3
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



N
\N/BZ

o

3f

gaozhonghua
96
PROCNO !
Date 20140919
Time 17.01
INSTRUM spect
PROBHD 5 mm 'ABBO BB
PULPROG g3
TD 32768
SOLVENT CcDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244332 Hz
AQ 20447731 sec
RG 92,09
DwW 62400 usec
DE 6.50 usee
TE 2090 K
D1 2.00000000 sec
TDO 1
========CHANNEL f]l ===
SFO1 400.2424716 MHz
NUCIL IH
Pl 14,80 usec
sl 63536
SF SO0 2400388 Mz
ﬁ WDW EM
S50 0
| LB 0.30 Hz
B [
T T T T T T T T T T FC 100
8.5 8.0 5.5 5. 4.5 4.0
c
e NAME gaozhonghua
: 3 e
= e = 25 t
i L Date_ 20140919
| | | \ fl Time 17.05
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zgpg3l
o 63536
SOLVENT Cneil
NS 121
DS 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 3001 K
Dl 2.0000006H0 sec
D11 0.03000000 sec
TDO |
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 80 40 20 ppm
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N
\N/BZ

NAME  geh-341C-2 C10
i 1

EXPNO

PROCNO I
Date_ 20140017
Time 18.53
INSTRUM

spect
PROBHD 5 mm DUL 13C-1

K

N

o e = = EXPND 12

2 g g ¢ PROCNO 1
Date_ 20140917

| | | \ Time 19.01
INSTRUM specl
PROBHD 5 mm DUL 13C-1
PULPROG Zppu3l
1D 65536
SOLVENT CDCI3
NS 120
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.B219508 sec
R 2580.3
DW 27.800 usec
DE 6.50 usee
TE MNRIK
™ 20000000 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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PULPROG zg3l
8] 32768

T 27
SOLVENT CDC13
NS
D5 ]
SWH RO92.806 Hz
FIDRES 0.274439 Hz
AQ) 18219508 sec
RG 181
DwW 55600 usec
DE 6.50 usec
TE 298.0 K
D1 100000000 sec
TDU 1
CHANNEL fl ===
NUCI
Il 10.30 usee
3.00dB
300.1318534 MHz

32768

300.1300289 MHz

0
{130 He
0

100

NAME  grh-341C-2C10




\N/BZ

O

NAME gaozhonghua
107

EXPNO
PROCNO 1
Date 20140925
Time 16,34
INSTRUM spect
OBHD 5 mm PABBO BB
PROHG P

6
DS 0
SWH RO12.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 4981
Dw 62400 nsec
DE 6.50 usec
TE 298.7TK
D1 2.00000000 sec
TDO 1
CHANNEL 11
SFOL 400.24247 16 MHz
NUCI IH
Pl 14.80 usec
Sl 63536
SF 400.2400395 MHz
WDw EM
A 4ML R 0
— . | - — E— (PR LB 0.30 Hz
GB 0
T T T T T T T T T T T T T T T PC 100
B.5 8 6.5 &.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2 5
rclj ﬁ : xr
= = = =
= = | |ed
A ok NAME gaozhonghua
s e a3 EXPNO 108
o
= 2 z = PROCNO 1
) Date_ 20140925
| | | Time 16.37
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zgpg3l
0o 65536
SOLVENT Cneil
NS 58
DS 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 2996 K
Dl 2.0000000H) sec
D11 0.03000000 sec
TDO |
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 80 40 20 ppm

S24



NAME gaozhonghua
109

EXPNO

PROCNO 1

Date 20140923
l'ime 16.44
INSTRUM spect
PROBHD 5 mm PABBO BR
PULPROG 2g30
TD 32708
SOLVENT CDCI3
N5 16

D5 0

SWH RO12.820 He
FIDRES 0.244532 Hz
Al 2.0447731 sec
RG 102,73

DW 62,400 usec
DE 6.50 usec

IE 2088 K

b1 200000000 see
TDu 1

== CHANNEL f] ========
SFO1 400.2424716 MHz

NUCI 1H
Pl 14.80 usec
SI 65536
SF 400.2400097 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 T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 £.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
=15=1 Vel Il faa) =1 0 o© ol g ol —
SIS~ |= =53 = S| | = ~
ol —|eifen|— —_ (=] o (o] (] f L]
wy NAME aozhonghus
e i = ﬁﬂgg EXPNO ¥ lufI
== L Z HAERZ PROCNO !
% g Date 20140925
(I | ! Time 16,49
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 2epe30
TD 65536
SOLVENT [Sp I8k}
NS 152
Ds 4
SWH 24038.461 Hz
FIDRES 0.366T98 Hz
AQ 1.363 1988 sec
RG 206.33
DWW 20.800 usec
DE 6,50 usec
TE 98K
D1 200000000 sec
(118 (LO300OOO0 sec
TDO ]
======== CHANNEL | ========
SFOL 100.6504916 MHz
NUCI 13C
Pl 10,00 usee
81 32768
SF 100.6404280 MHz
WDW EM
s5R 1]
LB 1.00 He
GB
pc 1.40
i
T T T T T T T T T T
200 180 180 4o 120 100 BOD &0 40 20 Ppm

S25



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 1.0 0.5 pom
cljo|e]e | = =] —| |2 = il =) -
=|E||=|= = sl gl = == % =
i D = 2l & & b

— 175,65
— 166,65
051

r
o
o
v
g
=1
'
=
o
v
a

]
'
r
=1
"
o
[=1
o
o
@
t=3
£
<
h
t=1

S26

ppm

NAME gaozhonghua
EXPNO 1t

PROCNO 1

Date 20140925
l'ime 16.59
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 2g30
TD 32768
SOLVENT CDCI3
D5 0

SWH ROT2.820 He
FIDRES 0.244532 Hz
AQ) 2.0447731 sec
RG 49,81

DW 62,400 usec
DE 6,50 usec

TE 2989 K

D1 200000000 see
TDu 1

SFO1 400.2424716 MHz

NUCI 1H

Pl 14.80 usec

SI 65536

SF 400.2400396 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

NAME gaozhonghua
EXPNO 112

PROCNGO 1
Date 20140925
Time 17.03
INSTRUM spect

PROBHD 5 mm PABBO BB
PULPROG 2ppe30

TD 63536
SOLVENT CDCI3

NS 131

os 4

SWH 24038461 He
FIDRES 0366798 Hz
Al 1.363 1988 sec
RG 206,33

DwW 20,800 usec
DE 6.50 usec
TE 2098 K

D1 2.00000000 sec
DIl (LOBHNHRNN see
TDO 1

WDW EM
558 0

LB 1.00 Hz
GB 1)

PC L40

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



N
Br “N—Bz

Ph

@)

NAME gaozhonghua
5

EXPNO 142
FROCNO 1

Date 20141030
l'ime 15.52
INSTRUM spect
PROBHD 5 mm PABBO BR
PULPROG 2g30
TD 32768
SOLVENT CDCI3
N5 16

D5 0

SWH RO12.820 He
FIDRES 0.244532 Hz
Al

RG

DW

DE

TE 3009 K

b1 200000000 see
Tou 1

SFO1 400.2424716 MHz

NUCI 1H

Pl 14.80 usec

SI 65536

SF 400.2400412 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 T T T T T T
.5 2.0 1.5 1.0 0.5 ppm

NAME gaozhonghua

o °C

- B g 22 E g EXPNO

£ & g g ¢ & PROCNO 1
Date_ 20141030

| | | v | | Time 15.56
INSTRUM specl
PROBHD 3 mm PABBO BB
PULPROG zpp3i
o 65536
SOLVENT CDC3
NS 280
DS 4
SWH 24038.461 Hz
FIDRES 0366798 He
AQ 1.363 1988 sec
R 206,33
DW 20,800 usee
DE 6,50 usce
TE 20K
™ 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
200 180 160 140 120 100 80 60 40 20 ppm

S27

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




NAME gaozhonghua

EXPNO 126

PROCNO 1

Date 20041021

l'ime B4

INSTRUM spect

PROBHD 5 mm PABBO BB

PULPROG 2g30

TD 32708

SOLVENT CDCI3
1

D5 0

SWH ROT2.820 He

FIDRES 0.244532 Hz

AQ) 2.0447731 sec

RG 435

DW 62,400 usec

DE 6,50 usec

TE 2974 K

D1

== CHANNEL f1

200000000 see
1

SFO1 400.2424716 MHz
NUCI 1H
Pl 14.80 usec
SI 65536
SF 400.2400000 MHz
WDW EM
SSB 0
LB 0.30 Hz
A GB 0
PC 1.00
T T T T T 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 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
Ak E HRE
=1 |1=|=1= < < = =
=] l==led — — o <
NAME gaozhonghus
588 83 A
s oo vi oo »
il P o Date 20141021
| \/ | | Time 347
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 2gpe30
TD 65536
SOLVENT [eh k]
NS 2
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 1z
AQ 13631988 sec
RG 206,33
DWW 20.800 usec
DE .30 usec
TE 282K
D1 2.00000000 see
(118 (LO30000N0 e
TD ]
== CHANNEL f1 =
SFO1 100.65049 16 MHz
NUCH 13C
Pl 1000 usee
Sl 312768
SF 100.6404280 MHz
WDW EM
S5B 0
LB 1.00 He
Gi 1]
PC 1.40
T T T T T T T T T T T
200 18 180 4o 120 100 BOD &0 40 20 Ppm

S28




OMe

NAME gaozhonghua
EXPNO 146
PROCNG 1
Date_ 20141105
Time 18.36
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zg30
D 2768
SOLVENT CDCI3
NS 16
Ds 0
SWH B012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 116.67
W 62400 usee
DE .50 usec
TE 2971 K
D1 200000000 see
oo 1
CHANNEL 11
SFOL 400.24247 16 MHz
NUC IH
Pl 14.80 usec
Sl 63536
SF 400.2400424 MHz
WDW EM
550 0
LE 0.30 Hz
UGB [
J PC 1.00
..... e — - —_— — . A_J -—-_..LL_JF. .l
T T T T T T T T T T T T T T T T T T
g.5 8.0 7.5 7.0 &.5 &.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
E el ok
3 alS )=l (=
- enl=l |=l=] l=r
oy NAME gaozhonghua
= ToET £ = EXPNO 147
= o i Date 20141105
| == [V [ | Time 18.43
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG Zppu3l
TD 65536
SOLVENT D3
NS 160
DS 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 2985 K
i 20000000 sec
D11 0.03000000 sec
TDO |
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 80 40 20 ppm
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NAME gaozhonghua

EXPNO 119
PROCNO 1
Date 20041010
l'ime 17.03
INSTRUM spect
PROBHD 5 mm PABBO BR
PULPROG 2g30
TD 32708
SOLVENT CDCI3
N5 16
D5 0
SWH RO12.820 He
FIDRES 0.244532 Hz
Al 2.0447731 sec
RG 125,02
DW 62,400 usec
DE 6,50 usec
IE 2093 K
b1 200000000 see
TDu 1

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

SFOI 4002424716 MHz
NUCI IH
P1 14.80 usec
sI 65536
SF 4002400118 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
- = PC 1.00

1
200~ -
2.18
062
O3 .
1.98 —
T N0 —
Loo= o

NAME gaozhonghua

- -4 e .

il ! 2 e EXPNO 120

28 g 4 £ PROCNO 1
Date_ 20141000

| | \/ | I Time 17.12
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zpp3i
o 65536
SOLVENT D3
NS 149
DS
SWH 24038.461 Hz
FIDRES 0366798 He
AQ 13631988 sec
R 206,33
DW 20,800 usee
DE 6,50 usce
TE 300004 K
™ 200000000 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
200 180 160 140 120 100 80 60 40 20 PP

S30



F7.653

— : NAME gaozhonghua
v EXPNO 129

PROCNO 1
Date 20041021
l'ime 9.05
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 2g30
TD 32708
SOLVENT CDCI3
NS 16
Ds 0
SWH ROT2.820 He
FIDRES 0.244532 Hz
AQ) 2.0447731 sec
RG R(L72
DW 62,400 usec
DE 6,50 usec
TE 2978 K
D1 200000000 see
TDu 1

SFO1 400.2424716 MHz

NUCI 1H

Pl 14.80 usec

SI 65536

SF 400.2400000 MHz
WDW EM

SSB 0

LB 0.30 Hz
PC 1.00

8.5 8.0 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
: ElEsl &
= <22 |z —
— ===l 1= -
PrTa— oy - NAME gaozhonghua
%3 Z 5 £2 Z5E EXPNO 18
[ o z g ¥ ®E PROCNO 1
— “ Date_ 20141021
| | v | | | Time 9.00
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zgpg3l
o 65536
SOLVENT D3
NS 103
DS 4
SWH 24038.461 Hz
FIDRES 0366798 Hz
AQ 1.363 1988 sec
RG 206,33
DW 20,800 usee
DE 6,50 usce
TE 2986 K
Dl 2.0000000H) sec
D11 0.03000000 sec
TDO |
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 80 40 20 ppm
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== CHANNEL f] ========




Ph

OMe

e
r':; 22 £z NAME  gaozhonghua
= P EXPNO 138
A PROCNO 1
Date 20141029
l'ime 19.12
INSTRUM spect
PROBHD 5 mm PABBO BR
PULPROG 2g30
TD 32768
SOLVENT CDCI3
N5
Ds 0
SWH RO12.820 He
FIDRES 0.244532 Hz
Al 2.0447731 sec
RG 206,33
DW 62,400 usec
DE 6.50 usec
TE 33K
b1 200000000 see
TDu 1

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

SFO1 400.2424716 MHz
NUCI1 1H
Pl 14.80 usec
SI 65536
SF 400.2400110 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 T T T T T T
§.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
2 ey A ek
] Si=[= = et i e e
- Zl=len —_ | [ === eiled
o NAME paozhonghua
o &5 Sodg ¥ 8 EXPNO 137
B = ENEE = A PROCNOD !
\ ' Date_ 20141029
Y R Time 19.04
INSTRUM spect
PROBHD 5 mm PABBO BR
PULPROG zup3l
(48] 63536
SOLVENT CDCI3
NS 176
DS 4
SWH 24038461 Hz
FIDRES L.366T98 He
AQ 1.3631988 sec
R 20633
DwW 20,300 usec
DE 6.50 usec
TE 32K
01 200000000 sec
1 (LOFOHHHND sec
TDO 1
======== CHANNEL f| ========
SFO1 1006304916 MHz
NUCI 130
Pl 10.00 usec
51 32768
SF 16404280 MHz
WDwW 1
S5B [
LB L) Hz
GB 0
P 1.40
T T T T T T T T T
200 180 180 140 a0 100 EQ 1] 40 0

S32



NAME gaozhonghua
EXPNO 2
PROCNG 1
Date_ 20150209
Time 15.31
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 206.33
DW 62,400 usee
DE .50 usec
TE 296.6 K
(3] 200000000 sec
TDO 1
======== CHANNEL {] ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.80 usec
SI 65536
SF 400.2400394 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
sl «L Mo
T T T T T T T T T T T T T
2.5 8 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
4 EEEE
) = < < <
= —_ —_ ol —_
NAME gaozhonghua
EXINO 175
E‘. ::_:‘ = = = = PROCNO I
e e v ow o= = Date 20150205
oo X W S Lo Time 20.43
| || | INSTRUM spect

T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S33

PROBHD 5 mm PABRO BB
PULPRONG 2gped0
5530

TD 5

SOLVENT CDCI3
NS 07

DS 4

SWH 24038461 He
FIDRES (.366T98 He
AQ 1.363 1988 sec
RO 206,33

DWW 20800 usec
DE .50 usec

TE 2078 K

[M]] 200000000 see
D1l 003000000 see
TN 1
======== CHANNEL {] =====
SFO1 100.6504916 MHz
NUCI1 o

Pl 10.00 usec

SI 32768

SF 100.6404280 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



Ph

4a

NAME  NMR Original Spectra

EXPNO 221
PROCNG 1
Date_ 20150418
Time 21.07
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zp 30
D 32768
SOLVENT CDCi3
NS 16
Ds 0
SWH 8012.820 He
FIDRES 0.244532 Hz
AQ 2.0447731 see
RO 206.33
DWW 62,400 usee
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 400.2400376 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

M N .

N .
T T T T T T T T T T T T T T T
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
EE : el
=] Ll [o] - S| e = |—

NAME  gzh-385B(1)

f E = ge il EXPND 209
= - e w5 @ 8 Do MO 150412
. ) 2013 2

| ! | | Time 16.20
INSTRUM spect

PROBHD 5 mm PABBO BB
PULPROG zup30
336

o 6353
SOLVENT CDC3
NS 1m

DS 4

SWH 24038.461 Hz
FIDRES 0366798 He
AQ 1.363 1988 sec
R 206,33

DW 20,800 usee
DE 6,50 usce
TE 26996 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 T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

180 180 17

-
o
N
=3

S34
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NAME erh-376
EXPNO 204
PROCNO 1
Date_ 20150407
Time 18.43
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zp 30
27

D 27
SOLVENT CDCI3
NS 1

DS i
SWH 8012.820 He
FIDRES 0.244532 Hz
AD 20447731 sec
RG 206.33
DW 62,400 usec
DE 6.50 usec
TE 298,
Dl 2.00000000 sec
TDO 1
= CHANNEL fl ==
SFOL  400.2424716 MHz
NUCT 1H
Pl 14,80 usec
sl 65536
SF 400.2400121 MHz
WDwW EM
558 0
LB 0.30 Hz
(4] 0
PC 1.00
. i - ) Y U |
S S
8. 0

+ <+ o NAME r7h-376

= a ] EXPNO 305

i - bl PROCNO 1

| | \/ Date_ 20150407

Time 18.51
INSTRUM specl

DS

" I ’i

T T T T T T
170 160 150 140 130 120 110 100 L] 80 70 &0 50 40 30 20 10 ppm

S35

PROBHD 5 mm PABBO BB
PULPROG zup30
2, 2

o 63353
SOLVENT D3
NS 33

4

SWH 24038.461 Hz
FIDRES 0366798 Hz

AQ 1.363 1988 sec
R 206,33

DW 20,800 usee

DE 6.50 usee

TE 2RI K

™ 200000000 sec
Dl 0.03000000 sec
TDO 1

======== CHANNEL {] ========
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




Part IV HPLC Spectra

N
\N/BZ
Ph
O
rac-3a
Data File C:\CHEM32\1\DATA\GZH\000026.D
Sample Name: gzh-308B-2
Acg. Operator gzh
Acg. Instrument Instrument 1 Lecatien : Vial 1

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

Last changed 2014-7-15 18:29:32 by gzh
(modified after loading)

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

Last changed ; 2014-11-29% 17:13:58 by ckg
(modified after loading)

Injection Date : 2014-7-15 18:40:34

Sample Info : AD-H H/I=70:30 1.0ml/min 250nm
VWD1 A, Wavelenglh=250 nm (GZH000096.D)
mAU ]
g
180 ~ o
1 2
140 -
120+
@
100 o
4 [l
(3]
w _-
w -
w -
m _‘
0f— — —
125 15 17.5 20 225 25 275 30 325

Area Percent Report

Scrted By : Signal
Multiplier : 1,0000
Dilution z 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 *5 [mAU 1 %
=== |==————- |====]======= | ===mm————— e | ===————- |
16.673 BB 0.6198 6154.96338 150.95761 50.0481
2 27.B18 BB 1.0458 £143.1337%8 90.27451 49.%519

Totals : 1.2298le4 241.23212

**= End of Report *=~

Instrument 1 2014-11-29 17:14:04 ckg Fage lofl
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Data File C:\CHEM32%1\DATA\GZH\000120.D
Sample Name: gzh-329%B-2
Acg. Operator gzh
Acg. Instrument Instrument 1 Location Vial 1

2014-9-2 10:52:34
C:\CHEM32\1\
2014-9-2 9:53:23 by cit
(medified after loading)
C:\CHEM32\1\ME

Injecticon Date
Acg. Method
Last changed

Analysis Method

Last changed 2014-11-29 17:17:583 by ckg
(modified after loading)
Sample Info : AD-H H/I=70:30 1mL/min 254nm

HODS\JWQ201212035.M

ODS\JWQ20121205.M

VWD1 A, Wavelength=254 nm (GZHW000120.0)
mALl
80 =
a0 -
4 [yl
] @
5
40 4
20+
0 - — —r
—V————— S — T — —
12 14 18 18 20 22 24 26 28 30 min
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 27.573 BB 1.0028 2652.13867 40.96804 100.0000
Tctals : 2652.13867 40.96864
*** End of Report =**
Instrument 1 2014-11-29 17:18:07 ckg Page 1 of 1

S37



N
\N/BZ

Ph
O

rac-3a' (trans-3a)

Data File C:\CHEM32%1\DATA\GZH\000109.D

Sample Name: GZH-31%A-1
Acg. Operator GZH
Acg. Instrument Instrument 1 Location Vial 1

2014-8-21 21:20:53
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-8-21 21:13:02 by GEZH
(medified after loading)
C:\CHEM32\1I\METHODS\JWQ20121205.M

Injecticon Date
Acg. Method
Last changed

Analysis Method

Last changed 2015-4-17 22:41:57 by gzh
(modified after loading)
Sample Info : OD-H H/IL/m=70:20:10 1mL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000109.0)
mALl
80 =

=] E
L L " L " 1 L "
////,,,,«,,Hafff”f‘ff’/119&
\ax-===HHx‘HEH?22912
///////////
rd
/f

miry

18 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 s [mAU ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 17.965 BB 0.8242 3012.6210% 55.61173 50.3343
2 22.912 BB 1.3664 2972.60059 32.08240 49.6657
Tectals 5985.22168 87.69413
*** End of Report =**
Instrument 1 2015-4-17 22:42:05 gzh Page 1 of 1
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3a' (trans-3a)

Data File C:\CHEM32%1\DATA\GZH\000110.D

Sample Name: GZH-317D-1
Acg. Operator 1 GEH
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-8-21 21:58:32
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-8-21 21:13:02 by GZH
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-4-17 22:42:49 by gzh
(modified after loading)
Sample Info : OD-H H/IL/m=70:20:10 1mL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000110.0)
mALl
:}
80 -
L]
a0 -
40 -
20 2
]
©1
=
4 /// \\\
04 . i . - HH“H—-_.
- - - - - - - - - - : - - r - - T - - r - :
16 18 20 22 24 26 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 18.154 BB 0.8473 4183.84229 75.18125 78.9887
2 23.739 BB 1.3221 1112.91931 12.24871 21.0113
Totals 5296.76160 87.42997

Instrument 1 2015-4-17 22:43:24

*** End of Report =**

gzh Page
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rac-3b

Data File C:\CHEM32%1\DATA\GZH\00018&.D
Sample Name: gzh-347B-2 racemic

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

gzn

Instrument 1 Location : Vial 1
2014-10-20 21:44:15%

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

2014-10-20 21:27:57 by gzh

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

Analysis Method

Last changed 2014-11-29 17:42:33 by ckg
(modified after loading)
Sample Info : OD-H H/I=70:30 1.0 mL/min 254 nm

VWD1 A, Wavelength=254 nm (GZHW000186.0)
mal |
350
] o
o
1 =
300 ~
1 =
4 =
250 =
1 o~
200
150
100 4
sﬂ _-
] . T
04— — — de—" ——
—— 77—
12 14 16 18 20 a2 24 28
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 17.489 VB 0.9329 1.80726e4 289.19073 51.1167
2 21.707 BB 1.1229 1.72829%e4 232.65956 48.8833
Tctals : 3.53554e4 521.85030
*** End of Report =**
Instrument 1 2014-11-29 17:42:42 ckg Page 1 of 1
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3b

Data File C:\CHEM32%1\DATA\GZH\000187.D

Sample Name: gzh-347A-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-10-20 22:12:33
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-20 21:27:57 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:43:19 by ckg
(modified after loading)
Sample Info : OD-H H/I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000187.0)
mALl
80+ @
1 <
i
a0 -
40 -
20+
o =
&
o™
o
o ~ e e i
——— ——————— | ——————
12 14 16 18 20 22 24 26 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 18.016 BB 0.8926 4181.8544¢9 71.74633 95.2076
2 22.394 BB 0.9082 210.50041 2.90586 4.7924
Totals 4392.35490 74.65220
*** End of Report =**
Instrument 1 2014-11-29 17:43:24 ckg Page 1 of 1

S41



\N/BZ

O O
rac-3c
Data File C:“\CHEM32%1\DATA\GZH\000172.D
Sample Name: gzh-347D-2 racemic
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-10-16 20:27:2%
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-16 20:25:10 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-11-29 17:44:04 by ckg
(modified after loading)
Sample Info : AD-H H/I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000172.0)
mALl
800
4 =
u
=
1 g
BOO
1 f=1
] |
5
400
200
o4 “T“ﬁ* —— ,\ —_—
16 18 20 22 24 26 28 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 18.057 VB 0.7012 3.04063e4 670.07745 49.9187
2 27.460 BB 1.0400 3.05053e4 460.93642¢ 50.0813
Totals 6.09117e4 1131.01395
*** End of Report =**
Instrument 1 2014-11-29 17:44:08 ckg Page 1 of 1
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O O
3c
Data File C:\CHEM32%1\DATA\GZH\000173.D
Sample Name: gzh-347C-2
Acg. Operator gzh
Acg. Instrument Instrument 1 Location Vial 1

2014-10-16 20:59:56

C:\CHEM32\1\ HODSA\JWQ20121205.M
2014-10-16 20:25:10 by gzh
(medified after loading)
C:\CHEM32\1I\METHODS\JWQ20121205.M

Injecticon Date
Acg. Method
Last changed

Analysis Method

Last changed 2014-11-29 17:44:585 by ckg
(modified after loading)
Sample Info : AD-H H/I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000173.0)
mal |
350
300
J b=t
1 "
4 Ll
250 Py
200
150
100 4
SQ _-
2
™
] K
0 . : —_— —_— —
_——————
16 18 20 22 24 26 28 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 18.354 vV 1.1154 176.44371 2.14844 1.0857
2 27.501 BB 0.9989 1.6075524 250.56586 98.9143
Tectals 1.6251%e4 252.71429
*** End of Report =**
Instrument 1 2014-11-29 17:45:02 ckg Page 1 of 1
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\N/BZ

@
rac-3d
Data File C:\CHEM32%1\DATA\GZH\000147.D
Sample Name: gzh-343B-2 racemic
Acg. Operator gzh
Acg. Instrument Instrument 1 Location : Vial 1

2014-9-21 17:47:50
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-9-21 14:18:04 by gzh
(medified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-11-29 17:32:51 by ckg
(modified after loading)

Sample Info : AD H/I=%0:10 lmL/min 254nm

Injecticon Date
Acg. Method
Last changed

Analysis Method
Last changed

VWD1 A, Wavelength=254 nm (GZHW000147.0)
mal |
40
30
] ©
[+5]
20 4 N
p =
-
4 uwy
«
4 L]
1 =
10
0 T T S S ——
T T T .
25 27.5 30 325 35 37.5 40 42.5 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 31.298 VB 1.0828 1269.15833 17.97711 49.9695
2 43.857 BB 1.4285 1270.70837 12.83804 50.0305
Tctals : 2539.86670 30.81514
*** End of Report =**
Instrument 1 2014-11-29 17:32:56 ckg Page

S44



\N/BZ

O
3d
Data File C:\CHEM32%1\DATA\GZH\0001l62.D
Sample Name: gzh-346A-2
Acg. Operator gzh
Acg. Instrument Instrument 1 Location : Vial 1

2014-10-16 9:48:2%
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-10-16 9:45:23 by gzh
(medified after loading)
C:\CHEM32\1I\METHODS\JWQ20121205.M
2014-11-29 17:34:12 by ckg
(modified after loading)

Sample Info : AD-H H/I=90:10 1.0 mL/min 254 nm

Injecticon Date
Acg. Method
Last changed

Analysis Method
Last changed

VWD1 A, Wavelength=254 nm (GZHW000162.0)
mALl
80 b
1 =
¥
a0 -
40 4
20+
0 — —
————r————r———r——————r 77— —
25 27.5 30 325 35 37.5 40 42.5 45 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 44,443 BB 1.5397 ©928.40%67 70.67503 100.0000
Tctals : 6928.40%67 70.67503
*** End of Report =**
Instrument 1 2014-11-29 17:34:17 ckg Page 1 of 1
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N
\N/Bz

o
rac-3e
Data File C:\CHEM32%1\DATA\GZH\000140.D
Sample Name: gzh-341B-2 racemic
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injecticon Date : 2014-9-21 11:46:50
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-9-21 11:48:12 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:20:55 by ckg
(modified after loading)
Sample Info : AD H/I=%0:10 lmL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000140.0)
mAl
160 -
140 1
120—-
1Ch'..‘|—-
BD—_ g
] 8 o
60 =
] 8
404
20 =
1] 1 . e . —
S ————— 7T —_—
25 27.5 30 32.8 35 378 40 42.5 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 30.143 BB 1.0816 4449.34¢668 64.72449 49,9812
2 38.912 BB 1.3573 4452.69727 51.09980 50.0188
Totals : 8902.04395 115.82429
*** End of Report =**
Instrument 1 2014-11-29 17:21:00 ckg Page 1 of 1
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\N/BZ

O
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Data File C:“\CHEM32%1\DATA\GZH\00013%.D
Sample Name: gzh-341A-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Loca
Injecticon Date : 2014-9-21 10:53%:08
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-9-21 10:47:14 by ckg
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:22:15 by ckg
(modified after loading)
Sample Info : AD H/I=%0:10 lmL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000139.0)
mALl
80 =
a0 -
1 P~
] 8
o
40 @
20+
0 T
S _——— r — —— —_——
25 27.5 30 32.8 35 40 42.5 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 39.207 BB 1.3313 3568.05542 40.8213¢ 100.0000
Tctals : 3568.05542 40.82139
*** End of Report =**
Instrument 1 2014-11-29 17:22:24 ckg Page 1 of 1
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Data File C:\CHEM32\1

\DATA\GZH\000144.D

\N/BZ

Sample Name: gzh-342B-2 racemic
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-9-21 15:04:41
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-9-21 14:18:04 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:25:11 by ckg
(modified after loading)
Sample Info : AD H/I=%0:10 lmL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000144.0)
mALl
80 =
1 =
[=3
: %
a0 -
]
1 2
.
1 bl
40 -
20+
04 - “ m— T \""—1—‘—
—_———— — -
20 22 24 28 28 30 32 4 36 min
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 24,908 VB 0.9001 3652.72874 63.59785 49.5184
2 33.503 BB 1.1885 3723.78271 49.05194 50.481¢
Totals 7376.51245 112.64980
*** End of Report =**
Instrument 1 2014-11-29 17:25:26 ckg Page 1 of 1
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O
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Data File C:\CHEM32%1\DATA\GZH\000143.D
Sample Name: gzh-342A-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-9-21 15:47:48
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-9-21 14:18:04 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:26:14 by ckg
(modified after loading)
Sample Info : AD H/I=%0:10 lmL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000143.0)
mALl
80 =
a0 -
1 w
1 =
40 3
20+
1 =
-+
wn
o .
0 L . _—— ——
S — —— —— r —
20 22 24 28 28 32 4 36 min
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 25.481 BB 0.7249 82.57961 1.47078 2.7082
2 34.316 BB 1.2358 2966.69897 37.68781 97.2918
Totals : 3049.27858 39.15859

*** End of Report =**

Instrument 1 2014-11-29 17:26:18 ckg

S49
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\N/BZ

(0]
rac-3g
Data File C:“\CHEM32%1\DATA\GZH\000142.D
Sample Name: gzh-341D-2 racemic
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-9-21 132:33:18
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-9-21 13:34:04 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:55:04 by ckg
(modified after loading)
Sample Info : AD H/I=%0:10 lmL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000142.0)
mALl
80— o
] &
| &
] E
]
60— &
40 -
20+
L e T —— B .
_————————————— —_— —_— -
20 22 24 28 28 30 32 34 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 23.208 vB 0.8495 3828.97876 70.45702 48.5650
2 29.749 BB 1.0836 4055.26050 58.84350 51.4350
Totals 7884.23926 129.30053
*** End of Report =**
Instrument 1 2014-11-29 17:55:19 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\000141.D
Sample Name: gzh-341C-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-9-21 12:57:34
Acg. Method 1 C:\CHEM32\1\ HODS\JWQ20121205.M
Last changed : 2014-9-21 12:58:00 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-11-29 17:24:14 by ckg
(modified after loading)
Sample Info : AD H/I=%0:10 lmL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000141.0)
mALl
80 -]
o
=1
4 L]
a0 -
40
20+
0 — e
- - - - - - - - - - - r - - r - - r - - r - - r -
20 22 24 26 28 30 32 miry
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 30.128 BB 1.0948 4906.23535 70.71573 100.0000

Totals 4906.23535 70.71573

*** End of Report =**

Instrument 1 2014-11-29 17:24:17 ckg Page 1 of 1
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rac-3h
Data File C:\CHEM32%1\DATA\GZH\000154.D
Sample Name: gzh-344D-2 racemic
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial
Injecticon Date : 2014-10-8 10:58:52
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-8 10:1%:01 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:27:20 by ckg
(modified after loading)
Sample Info : AD-H H/I=90:10 1.0mL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000154.0)
mal |
350 |
] ]
300 — -
1 &
250
] g
200 o5
1 L]
150
1004
SQ_-
0 » — - - .
S — —_— - — -
20 22 24 28 28 30 32 4 36 min
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 22.129 BB 0.8235 1.46803e4 279.03334 49.8815
2 33.378 BB 1.2394 1.47501e4 180.36958 50.1185
Totals : 2.94304e4 459.40492
*** End of Report =**
Instrument 1 2014-11-29 17:27:24 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\000153.D
Sample Name: gzh-344A-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-10-8 10:21:19%
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-8 10:1%:01 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:28:29% by ckg
(modified after loading)
Sample Info : AD-H H/I=90:10 1.0mL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000153.0)
mALl
80 =
| [=3
&
60— <
] =
40 -
20+
0 —_ L —
—_———— r —
20 22 24 28 28 30 32 4 36 min
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 31.890 BB 1.2631 4446.12061 55.19149 100.0000
Totals : 4446.12061 55.19149
*** End of Report =**
Instrument 1 2014-11-29 17:28:34 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\00015€.D

Sample Name:

gzh-344E-2

racemic

Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-10-8 14:21:21
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-8 14:18:4% by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:57:18 by ckg
(modified after loading)
Sample Info : AD-H H/I=90:10 1.0mL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000156.0)
mal |
175
150
125
1004 2
{ ]
1 e
1 P~
] 5
75 ]
1 b
SQ_-
25 ]
04— — e e
_—nm S ——— -
16 18 20 22 24 28 28 mi
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 19.543 BB 0.7180 3895.43774 84.56001 49.7027
2 24,927 BB 0.9466 3942.0412¢ 65.51394 50.2973
Totals 7837.47900 150.07394
*** End of Report =**
Instrument 1 2014-11-29 17:57:46 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\000155.D
Sample Name: gzh-344B-2

Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-10-8 11:37:5%
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-8 11:3%:54 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:30:05 by ckg
(modified after loading)
Sample Info : AD-H H/I=90:10 1.0mL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000155.0)
mal |
140
120 4
100 4 r~
1 -
] &
a0+
60 -
40
204
] 5
o]
1 &
0 L . L e
- - - - - - - - - - - : - - r - - T - - r - - :
16 18 20 22 24 26 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 20.337 BB 0.5404 14.20978 3.41735e-1 0.2688
2 26.147 BB 0.9621 5272.29980 85.72461 99.7312
Totals : 5286.50958 86.06634
*** End of Report =**
Instrument 1 2014-11-29 17:30:09 ckg Page 1 of 1
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Data File C:“\CHEM32%1\DATA\GZH\000158.D
Sample Name: gzh-344F-2 racemic

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

gzh

2014-10-8 15:32:10
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-10-8 15:30:52 by gzh
(medified after loading)
C:\CHEM32\1I\METHODS\JWQ20121205.M

Analysis Method

Last changed 2014-11-29 17:30:52 by ckg
(modified after loading)
Sample Info : AD-H H/I=90:10 1.0mL/min 254nm

Instrument 1 Location

VWD1 A, Wavelength=254 nm (GZHW000158.0)
mal |
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18 18 20 24
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 17.857 BB 0.6635 5154.48682 120.88164 50.0866
2 22.357 BB 0.8489 5136.66113 94.61300 49.9134
Tctals : 1.02%11e4 215.49464
*** End of Report =**
Instrument 1 2014-11-29 17:30:56 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\000157.D
Sample Name: gzh-344C-2

Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-10-8 14:52:31
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-8 14:18:4% by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed : 20147 1:43 by ckg
(modified after loading)
Sample Info : AD-H H/I=90:10 1.0mL/min 254nm
VWD1 A, Wavelength=254 nm (GZHW000157.0)
mALl
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16 18 20 22 24 miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 22.313 BB 0.8328 3202.92456 59.96855 100.0000
Totals 3202.92458¢ 59.96855
*** End of Report =**
Instrument 1 2014-11-29 17:31:47 ckg Page 1 of 1
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Data File C:“\CHEM32%1\DATA\GZH\000187.D
Sample Name: GZH-351D-2 RACEMIC
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-11-13 11:46:327
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-11-13 11:45:30 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:80:54 by ckg
(modified after loading)
Sample Info : AD-H H:I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000197.0)
mal |
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 24,209 BB 0.9199 1.25172e4 212.59247 48.6697
2 34.999 BB 1.2918 1.32015e4 149.15489 51.3303
Totals : 2.57188e4 361.74736
*%% End of Report #***
Instrument 1 2014-11-29 17:51:02 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\0001%&.D
Sample Name: GZH-351C-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-11-13 11:05:44
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-11-13 9:34:02 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:51:37 by ckg
(modified after loading)
Sample Info : AD-H H:I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000196.0)
mal |
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 24,483 BB 0.7329 47.21850 B8,9371le-1 0.2565
2 36.033 BB 1.3470 1.83598e4 182.26857 99.7435
Totals : 1.84070e4 183.16228

*** End of Report =**

Instrument 1 2014-11-29 17:51:42 ckg Page 1 of 1
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Data File C:‘\CHEM32%1\DATA\GZH\00017&.D
Sample Name: gzh-348B-2 racemic
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-10-20 10:11:323
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-20 9:58:27 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:45:57 by ckg
(modified after loading)
Sample Info : AD-H H/L/M=70:20:10 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000176.0)
mal |
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 16.044 BB 0.5708 7745.45313 209.62529 50.5873
2 20.564 VB 0.8941 7565.61621 125.74208 49.4127
Totals 1.53111e4 335.36737
*** End of Report =**
Instrument 1 2014-11-29 17:46:01 ckg Page 1 of
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Data File C:\CHEM32%1\DATA\GZH\000177.D
Sample Name: gzh-348A-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-10-20 10:38:00
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-20 9:58:27 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:46:35 by ckg
(modified after loading)
Sample Info : AD-H H/L/M=70:20:10 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000177.0)
mal |
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 16.143 WV 0.5731 62.33387 1.65594 0.5174
2 20.644 BB 0.9502 1.19855e4 188.82655 99.482¢6
Totals 1.2047%e4 190.48249
*** End of Report =**
Instrument 1 2014-11-29 17:46:39 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\000188.D
Sample Name: GZH-351F-2 RACEMIC
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial
Injection Date : 2014-11-13 14:17:22
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-11-13 14:17:46 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:52:23 by ckg
(modified after loading)
Sample Info : AD-H H:I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000198.0)
mal |
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 20.087 BB 0.7617 6632.20996 135.86139 50.0680
2 24.467 BB 0.8884 ©£614.19824 115.17040 49.9320
Totals 1.32464e4 251.03179
*** End of Report =**
Instrument 1 2014-11-29 17:52:27 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\00018%.D
Sample Name: GZH-351E-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-11-13 14:48:0¢6
Acg. Method : C:\CHEM32}1\METHODS\JWQ20121205.M
Last changed : 2014~ 13 14:17:46 by gzh
(modified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:53:03 by ckg
(modified after loading)
Sample Info : AD-H H:I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000199.0)
mal |
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 20.335 BB 0.4402 15.44349 4.20462e-1 0.1785
2 24,911 VB 0.9243 B8636.25977 143.91412 99.8215
Totals 8651.70326 144.33459

Instrument 1 2014

*** End of Report =**

-11-29 17:53:08 ckg Page

S63
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Data File C:\CHEM32%1\DATA\GZH\000168.D
Sample Name: gzh-346E-2 racemic
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2014-10-16 17:18:41
Acg. Method 1 C:\CHEM32\1\ HODS\JWQ20121205.M
Last changed : 2014-10-16 17:35:08 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:39:57 by ckg
(modified after loading)
Sample Info : AD-H H/I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000168.0)
mal |
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 19.685 VB 0.7069 9521.61914 211.03049 50.0699
2 27.800 BB 1.0531 9495.03516 140.04930 49.9301
Totals 1.90167e4 351.0797%
*** End of Report =**
Instrument 1 2014-11-29 17:40:00 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\00016%.D
Sample Name: gzh-346C-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-10-16 18:33:
Acg. Method 1 C:\CHEM32\1\ QDSNIWQ20121205.M
Last changed : 2014-10-16 17:35:08 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:40:50 by ckg
(modified after loading)
Sample Info : AD-H H/I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000169.0)
mal |
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 20.407 vB 0.7332 7752.10107 164.50688 100.0000
Totals : 7752.10107 164.50688
*** End of Report =**
Instrument 1 2014-11-29 17:41:01 <ckg Page 1 of 1

S65



N\
N
Ph
o
rac-3o
Data File C:\CHEM32%1\DATA\GZH\00017%.D
Sample Name: gzh-348D-2 racemic
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injection Date : 2014-10-20 12:08:07
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-10-20 12:08:24 by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:47:29% by ckg
(modified after loading)
Sample Info : AD-H H/I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000179.0)
mal |
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15 20 25 30 s miry
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 18.276 VB 0.6931 2.11575e4 476,14157 49.9744
2 32.749 BB 1.1856 2.11792e4 270.96176 50.02506
Totals 4.23367e4 747.10333

Instrument 1 2014-11-29 17:47:36

*** End of Report =**

ckg Page
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Data File C:“\CHEM32%1\DATA\GZH\000180.D
Sample Name: gzh-348C-2

Acg. Operator gzh
Acg. Instrument Instrument 1 Location : Vial 1

2014-10-20 14:26:52

C:\CHEM32\1\ HODSA\JWQ20121205.M
2014-10-20 14:23:40 by gzh
(medified after loading)
C:\CHEM32\1I\METHODS\JWQ20121205.M
2014-11-29 17:48:22 by ckg
(modified after loading)

Sample Info : AD-H H/I=70:30 1.0 mL/min 254 nm

Injecticon Date
Acg. Method
Last changed

Analysis Method
Last changed

VWD1 A, Wavelength=254 nm (GZHW000180.0)
mal |
250 4
200 -
150 2
2
o4
4 o~
100 -
50
1 -
4 =3
=
] z
[ e — ; > e
- - - - - r - r - T - T - r - r - - - r - - -
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=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU s [mAU ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 18.484 VB 1.0175 62.58607 8.0259%6e-1 0.6301
2 32.603 BB 1.2410 9869.56152 127.07960 99.3699
Tctals : 9932.14759 127.8821¢
*** End of Report =**
Instrument 1 2014-11-29 17:48:25 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\000185.D
Sample Name: GZH-351B-2 RACEMIC
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injecticon Date : 2014-11-13 10:22:1¢6
Acg. Method : C:\CH 1 \METHODS\JWQ20121205.M
Last changed : 2014~ $:34:02 by gzh
(modified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:49:22 by ckg
(modified after loading)
Sample Info : AD-H H:I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000195.0)
mal |
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 28.435 BB 1.1302 1.24122e4 172.60735 51.2497
2 36.210 BB 1.3777 1.18069e4 133.96399 48.7503
Totals : 2.42192e4 306.57133
*** End of Report =**
Instrument 1 2014-11-29 17:49:29 ckg Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\0001%4.D
Sample Name: GZH-351A-2
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location : Vial 1
Injecticon Date : 2014-11-13 5:40:27
Acg. Method : C:\CH 1 \METHODS\JWQ20121205.M
Last changed : 2014~ $:34:02 by gzh
(modified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2014-11-29 17:50:09 by ckg
(modified after loading)
Sample Info : AD-H H:I=70:30 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000194.0)
mal |
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200 - =
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 28.481 BB 0.8802 270.78152 3.95569 1.6995
2 36.311 BB 1.3934 1.56626e4 174.54793 ©98.3005
Totals : 1.59334e4 178.50362
*** End of Report =**
Instrument 1 2014-11-29 17:50:13 ckg Page 1 of 1
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Data File C:“\CHEM32%1\DATA\GZH
Sample Name: GZH-S198B-3

Ph o)

rac-3q

\000208.D

Bog. Operator 1 GEH
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2015-2-6 10:23:39
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-2-6 8:47:31 by GZH
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2015-2-9 15:53:26 by cjt
(modified after loading)
Sample Info : AD-H H/I=70:30 1.0 ml/min 254 nm
VWD A, Wavelength=258 nm [GZH000209.0)
mAU ]
200
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) I J I ) J I
10 12 14 18 18 20 22 24 min
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 *3 [maU ] &
=== | === === | === === | === |
1 13.618 vV 0.5596 6209.7753% 167.91258 47.2274
2 16.9%81 vB 0.6315 6938.90625 168.63651 52.7726
Totals 1.31487e4 336.54908
*** End of Report #***
Instrument 1 2015-2-9 15:53:51 cjt Page 1 o0f1
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Data File C:\CHEM32%1\DATA\GZH,000210.D
Sample Name: GZH-S198Aa-2
Bog. Operator GZH
Acg. Instrument Instrument 1 Location

2015-2-6 11:11:57
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-2-6 §:47:31 by GIH
(medified after loading)
C:\CHEM32\1\METHODS\JWQ20121205,M
2015-2-9 15:54:45 by cit
(mpdified after loading)

Injecticon Date
Acg. Method
Last changed

Analysis Method
Last changed

Sample Info : AD-H H/I=T70:30 1.0 ml/min 254 nm
VWD A, Wavelength=258 nm [GZH000210.0)
mAU ]
200 4
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2
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1 £
100 +
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1 e
J - e _
0 — e | — "
10 12 14 18
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 13.712 w 0.6088 1447.85657 35.28292 22.3151
2 16.880 VB 0.6294 35040.39014 123.77898 77.6849
Totals : 6488.24670 159.06190
*** End of Report =**
Instrument 1 2015-2-9 15:54:54 cjt Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\000234.D
Sample Name: gzh-2Z15D

Acg. Operator gzh
Acg. Instrument Instrument 1 Location : Vial 1

2015-4-22 16:12:3%
C:\CHEM32\1\METHODS\JWQ20121205.M
2015-4-22 16:00:14 by gzh
(medified after loading)
C:\CHEM32\1I\METHODS\JWQ20121205.M
2015-4-22 19:42:14 by gzh
(modified after loading)

Sample Info : AD-H H/I=65:35 0.5

ml/min 254 nm

Injecticon Date
Acg. Method
Last changed

Analysis Method
Last changed

VWD1 A, Wavelength=254 nm (GZHW000234.0)
mall
500 —
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10 11 12 13 14 min|
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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 10.901 vv 0.3962 1.11489%e4 437.65176 50.8174
2 13.373 vV 0.4788 1.07902e4 347.40540 49.1826
Tctals : 2.19391e4 785.05716
*** End of Report =**
Instrument 1 2015-4-22 19:42:28 gzh Page 1 of 1
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Data File C:\CHEM32%1\DATA\GZH\00023&6.D
Sample Name: gzh-2Z15C
Acg. Operator : gzh
Acg. Instrument : Instrument 1 Location Vial 1
Injecticon Date : 2015-4-22 15:12:47
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2015-4-22 17:15:4% by gzh
(medified after loading)
Analysis Method : C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 1 2015-4-22 20:41:56 by gzh
(modified after loading)
Sample Info : AD-H H/I=65:35 0.5
ml/min 254 nm
VWD1 A, Wavelength=254 nm (GZHW000236.0)
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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 ] %
=== m————— |====|======- | === [==mmm———— |======== |
1 10.9%906 MM 0.4219 1911.70020 75.52782 97.5051
2 13.337 MM 0.4764 48.91440 1.71131 2.4%949
Totals 1960.61459 77.23913
*** End of Report =**
Instrument 1 2015-4-22 20:42:06 gzh Page 1 of 1
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