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General Information: Commercial reagents were used as received, unless otherwise

stated. Chemical shifts are reported in ppm from tetramethylsilane with the solvent
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resonance as the internal standard. The following abbreviations were used to
designate chemical shift mutiplicities: s = singlet, d= doublet, t= triplet, q= quartet, h=
heptet, m= multiplet, br= broad. All first-order splitting patterns were assigned on the
basis of the appearance of the multiplet. Splitting patterns that could not be easily
interpreted are designated as multiplet (m) or broad (br). Mass spectra were obtained
using fast-atom bombard (FAB) spectrometer or electrospray ionization (ESI) mass
spectrometer. Optical rotations were measured using a 1 mL cell with a 1 dm path

length on a Perkin-Elmer 341 digital polarimeter and are reported as follows: [o],*°

(c in g per 100 mL of solvent). HPLC analysis was performed using ChiralPak

columns purchased.

The catalysts used in this communication were synthesized following our
previous procedure. (Angew. Chem. Int. Ed. 2006, 45, 3093-3097; Chem. Commun.
2006, 3687-3689).

General procedure for desymmetric Michael addition reactions:

o PBIBuBr 15mol%

©/\/N02 Salicylic acid 5mol%
+
rt. 10h

7 (major product) 7

Nitrostyrene (37 mg, 0.25 mmol), FCIL PBIBuBr (12.7 mg, 15 mol%) and salicylic
acid (1.7mg, 5Smol%) were mixed with p-Methyl cyclohexanone (0.3 mL, 2.5 mmol)

at room temperature. The homogeneous reaction mixture was stirred at room
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temperature for 10 h. The reaction mixture was diluted with ether to precipitate the
catalyst. The organic layer was separated and loaded onto silica gel column to afford
the Michael product (58 mg, 90%) as yellow oil: d.r.=6.2:1, 97% ee (by HPLC on a
chiral phase chiralpak OD-H column, 254 nm, 'PrOH/hexane= 10:90, 0.5 mL * min™’;
tg= 27.2 min (minor), 30.4 min (major)). The catalyst was used directly for the next

run after removing the residue solvents.

NMR data for Michael products:

Pale-yellow oil. [o]p™ = -45.0 (97%ee, c= 1.0, CHCLs); "H NMR
(300 MHz, CDCl3): 8 0.97 (3H, d, J = 6.59 Hz), 1.35-1.50 (2H,
m), 1.56-1.68 (1H, m), 1.94-2.12 (2H, m), 2.50 (2H,t, J=6.59

Hz), 2.69-2.77 (1H, m), 3.76-3.84 (1H, m), 4.56-4.73 (2H, m),
7.16-7.18 (2H, m), 7.26-7.36 (3H, m); °C NMR (CDCls, 75
MHz): & 19.4, 26.5, 34.4, 37.9, 38.6, 44.1, 50.0, 79.1, 128.0, 129.1, 137.3, 213.0.
HRMS for C;sH;oNO;3" (M), calcd. 261.1359, found 261.1368

Pale-yellow oil. 'H NMR (300 MHz, CDCLs): & 0.86 (3H, d, J =
o © 6.59 Hz), 0.94-1.00 (1H, m), 1.30-1.46 (1H, m), 1.61-1.69 (1H,
ié/v’\‘oz m), 1.81-1.92 (1H, m), 1.99-2.09 (1H, m), 2.40-2.50 (2H, m),
i 2.71-2.81 (1H, m), 3.68-3.76 (1H, m), 4.64 (1H, dd, J=12.43Hz,
9.8Hz), 4.97 (1H, dd, J=12.43Hz, 4.52Hz), 7.14-7.34 (5H, m);
13C NMR (CDCls, 75 MHz): § 20.9, 32.3, 36.4, 41.2, 42.2, 43.9, 51.3, 78.9, 127.7,

128.2, 128.9, 137.8, 212.0. HRMS for C;sH;sNOs" (M), calcd. 261.1359, found
261.1366.
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Colorless oil. [a]p™ = -45.0 (99%ee, c= 1.0, CHCl3); '"H NMR
(300 MHz, CDCl3): 6 0.99 (3H, d, J = 6.59 Hz), 1.40-1.45 (2H, m),
1.59-1.70 (1H, m), 1.90-2.07 (2H, m), 2.44-2.50 (2H,m), 2.66-2.74
(1H, m), 3.74-3.82 (1H, m), 4.52-4.74 (2H, m), 7.11 (2H, d, J =

8.23 Hz), 7.31 (2H, d, J = 8.23 Hz); *C NMR (CDCls, 75 MHz): &
19.2,26.5, 34.1,37.9, 38.5, 43.5, 49.5, 78.8, 129.3 129.4, 133.9, 135.9, 212.3. HRMS
for C;sHgCINO;" (M), caled. 295.0970, found 295.0979.

White foam. [a]p®® = -62.3 (97%ee, c= 1.0, CHCL); '"H NMR
(300 MHz, CDCly): & 1.04 (3H, d, J = 6.86 Hz), 1.41-1.56 (2H,
m), 1.65-1.74 (1H, m), 1.92-2.03 (1H, m), 2.08-2.17 (1H, m),
2.46-2.53 (2H, m), 2.94-3.03 (1H, m), 4.30-4.38 (1H, m),

4.70-4.88 (2H, m), 7.19-7.28 (3H, m), 7.37-7.41 (1H, m); °C
NMR (CDCls, 75 MHz): & 18.9, 26.9, 34.1, 38.1, 38.6, 127.5, 129.0, 130.4, 135.2,
212.5.

Pale-yellow oil. [a]p™® = -46.9 (98%ee, c= 1.0, CHCls); 'H NMR
(300 MHz, CDCl3): § 0.97 (3H, d, J = 6.59 Hz), 1.37-1.51 (2H, m),
1.57-1.67 (1H, m), 1.93-2.10 (2H, m), 2.32 (3H, s), 2.47-2.52 (2H,
m), 2.66-2.74 (1H, m), 3.72-3.80 (1H, m), 4.53-4.69 (2H, m),

7.03-7.15 (4H, m); >C NMR (CDCls, 75 MHz): & 19.5, 21.1, 26.5,
34.4, 37.8, 38.6, 43.8, 50.2, 79.2, 127.8 129.8, 134.1, 137.7, 213.0. HRMS for
Ci6H21NO3;" (M), caled. 275.1516, found 275.1525.

Ph White solid. [a]p™® = -31.6 (94%ee, c= 1.0, CHCls); 'H NMR (300
MHz, CDCls): 8 0.99 (3H, d, J = 6.86 Hz), 1.40-1.53 (2H, m),
1.60-1.69 (1H, m), 1.94-2.10 (2H, m), 2.50 (2H, t, J = 6.59 Hz),
2.72-2.80 (1H, m), 3.80-3.89 (1H, m), 4.60-4.76 (2H, m), 7.24

(2H, d, J = 8.51 Hz), 7.31-7.36 (1H, m), 7.40--7.45 (2H, m);
7.55-7.58 (4H, m); >C NMR (CDCls, 75 MHz): & 19.4, 26.6, 34.4, 37.9, 38.6, 43.8,
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50.0, 79.0, 127.0, 127.5, 127.8, 128.5, 128.6,136.3, 140.3, 140.9, 212.8. HRMS for
C,H23NO3; " (M), caled. 337.1672, found 337.1682.

OMe Pale-yellow oil. [a]p”® = -35.0 (97%ee, c= 1.0, CHCL); '"H NMR
(300 MHz, CDCls): 8 0.96 (3H, d, J = 6.86 Hz), 1.37-1.50 (2H, m),
1.56-1.66 (1H, m), 1.93-2.08 (2H, m), 2.46-2.51 (2H, m),
2.63-2.71 (1H, m), 3.70-3.78 (4H, m), 4.50-4.68 (2H, m),

6.84-6.88 (2H, m), 7.05-7.10 (1H, m); >*C NMR (CDCl;, 75 MHz):
8 19.5, 26.5, 34.4, 37.8, 38.6, 43.4, 50.3, 55.2, 79.3, 114.5, 129.0, 159.2, 213.1.
HRMS for C¢Hy NO4~ (M), calcd. 291.1465, found 291.1474.

NO, Yellow oil. [a]p™ = -46.0 (96%ee, c= 1.0, CHCl;); "H NMR (300
MHz, CDCl;): & 1.03 (3H, d, J = 6.86 Hz), 1.42-1.47 (2H, m),
1.56-1.76 (1H, m), 1.91-2.09 (2H, m), 2.39-2.58 (2H, m),
2.76-2.85 (1H, m), 3.90-3.98 (1H, m), 4.61-4.86 (2H, m), 7.39 (2H,

d, J = 8.78 Hz), 8.20 (2H, d, J = 8.78 Hz); >*C NMR (CDCls, 75
MHz): & 18.8, 26.6, 33.8, 38.0, 38.4, 43.8, 48.8, 78.2, 124.2, 129.2, 129.6, 145.2,
147.6, 211.5. HRMS for C;sH;sN,Os" (M), caled. 306.1210, found 306.1220.

White solid. [a]p®® = -115.4 (97%ee, c¢= 1.0, CHCL;); 'H NMR
(300 MHz, CDCL3): & 1.06 (3H, d, J = 6.86 Hz), 1.46-1.55 (1H,
m), 1.60-1.78 (2H, m), 1.89-2.00 (1H, m), 2.05-2.14 (1H, m),

2.34-2.43 (1H, m), 2.47-2.57 (1H, m), 2.99-3.07 (1H, m),
4.33-4.41 (1H, m), 4.81-4.85 (2H, m), 7.40-7.45 (2H, m),
7.57-7.62 (1H, m) 7.81-7.84 (1H, m); >C NMR (CDCl;, 75 MHz): & 18.4, 26.9, 33.7,
38.4, 38.5, 48.4, 77.8, 125.0, 128.7, 132.7, 1332, 150.9, 211.9. HRMS for
C15HsN2Os™ (M), caled. 306.1210, found 306.1219.
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Pale-yellow oil. [a]p® = -31.8 (98%ee, c= 1.0, CHCL); 'H
NMR (300 MHz, CDCly): & 1.03 (3H, d, J = 7.14 Hz),
1.446-1.48 (2H, m), 1.66-1.77 (1H, m), 1.91-2.12 (2H, m),
2.39-2.56 (2H, m), 2.79-2.87 (1H, m), 3.90-3.99 (I1H, m),
4.63-4.86 (2H, m), 7.53-7.56 (2H, m), 8.08-8.18 (2H, m); "°C

NMR (CDCls, 75 MHz): & 18.8, 26.6, 33.8, 38.0, 38.4, 43.7, 48.8, 78.3, 122.9, 123.1,

130.1, 134.5, 139.

306.1219.

9, 211.7. HRMS for C;sH;sN,Os" (M"), caled. 306.1210, found

Pale-yellow oil. [a]p®® = -91.0 (97%ee, c= 2.0, CHCl;); '"H NMR
(300 MHz, CDCl3): 5 0.91 (3H, d, J = 6.86 Hz), 1.30-1.48 (2H, m),
1.64-1.72 (1H, m), 1.91-2.04 (2H, m), 2.51-2.56 (1H, m),
2.91-3.08 (1H, br), 4.82-4.99 (3H, m), 7.36-7.59 (4H, m), 7.83 (2H,
dd, J = 23.88 Hz, 8.23 Hz), 8.11-8.25 (1H, br); °*C NMR (CDCls,

75 MHz): 6 18.8, 27.0, 34.2, 38.2, 38.7, 50.2, 79.0, 122.6, 125.5, 126.0, 126.7, 128.3,

129.2, 213.0. HRMS for C19H,;NO;" (M), calcd. 311.1516, found 311.1525.

Colorless oil. [o]p™ = -37.3 (96%ee, c= 1.0, CHCL;); 'H NMR
(300 MHz, CDCl3): & 0.98 (3H, d, J = 6.59 Hz), 1.40-1.50 (2H, m),
1.58-1.65 (1H, m), 1.95-2.08 (2H, m), 2.47 (2H, t, J = 6.31 Hz),
2.60-2.68 (1H, m), 3.66-3.75 (1H, m), 4.47-4.67 (2H, m), 5.95 (2H,
s), 6.60-6.76 (3H, m); *C NMR (CDCls;, 75 MHz): § 19.5, 26.5,
34.4,37.8,38.5,43.9, 50.2, 79.2, 101.3, 107.7, 108.7, 121.7, 130.8,

147.3, 148.3, 212.9. HRMS for C;sH;oNOs™ (M), calcd. 305.1258, found 305.1266.

NO,

Pale-yellow solid. [o]p”’ = -41.5 (97%ee, c= 2.0, CHCl;); 'H
NMR (300 MHz, CDCl3): § 0.79 (3H, t, J = 7.41 Hz), 1.20-1.41
(4H, m), 1.61-1.76 (2H, m), 1.93-2.03 (1H, m), 2.45-2.51 (2H, m),
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2.65-2.73 (1H, m), 3.75-3.83 (1H, m), 4.56-4.74 (2H, m), 7.16-7.19 (2H, m),
7.28-7.37 (3H, m); >C NMR (CDCls, 75 MHz): § 11.8, 26.3, 32.2, 33.4, 35.4, 38.7,
44.1, 50.1, 79.1, 128.0, 129.1, 137.2, 213.1. HRMS for CisHyNO;™ (M), calcd.
275.1516, found 275.1525.

Pale-yellow solid. [o]p™” = -65.8 (98%ee, c= 2.0, CHCl;); '"H NMR
o © (300 MHz, CDCls): & 0.72 (9H, s), 1.32-1.43 (1H, m), 1.47-1.65
(3H, m), 2.03-2.13 (1H, m), 2.43-2.50 (1H, m), 2.54-2.66 (2H, m),
3.79-3.89 (1H, m), 4.49-4.64 (2H, m), 7.17-7.21 (2H, m),

7.28-7.38 (3H, m); *C NMR (CDCls, 75 MHz): & 27.1, 27.2, 29.6,

32.3, 39.0, 40.9, 44.2, 52.1, 79.1, 128.1, 128.3, 129.1, 136.6, 213.8. HRMS for
C1sH2sNO; " (M), caled. 303.1829, found 303.1838.

© White solid. [a]p™® = -25.3 (97%ee, c¢= 2.0, CHCL;); '"H NMR

o (300 MHz, CDCl;): & 1.57-1.66 (1H, m), 1.80-1.90 (1H, m),

2.06-2.17 (2H, m), 2.42-2.52 (1H, m), 2.60-2.71 (2H, m),
3.04-3.13 (1H, m), 3.83-3.92 (I1H, m), 4.46-4.60 (2H, m),

7.01-7.04 (2H, m), 7.11-7.29 (8H, m); “C NMR (CDCl;, 75
MHz): & 32.7, 36.4, 36.9, 39.0, 44.1, 51.4, 79.1, 126.5, 126.7, 128.0, 128.3, 128.7,
128.8, 129.3, 136.8, 143.2, 212.3. HRMS for Cy0HzNO;" (M™), caled. 323.1516,
found 323.1525.

Colorless oil. [o]p™ = +2.4 (93%ee, c= 1.0, CHCl); '"H NMR
(300 MHz, CDClL;): & 1.41-1.51 (1H, m), 1.80-1.89 (1H, m),
1.91-1.98 (1H, m), 2.18-2.27 (1H, m), 2.36-2.43 (1H, m),
2.66-2.77 (1H, m), 3.03-3.13 (1H, m), 3.73-3.81 (1H, m),

3.93-3.96 (1H, m), 4.61 (1H, dd, J = 12.62 Hz, 9.88 Hz), 4.97 (1H,
dd, J = 12.62 Hz, 4.67 Hz), 7.15-7.18 (2H, m), 7.28-7.41 (3H, m); *C NMR (CDCl,,
75 MHz): § 31.8, 36.5, 37.7, 43.3, 46.7, 56.2, 79.0, 128.0, 128.1, 129.2, 137.1, 209.9.
HRMS for C14H gN4O3" (M), caled. 288.1217, found 288.1226.
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© Pale-yellow oil. [a]p®® = -19.4 (93%ee, c= 1.0, CHCL); 'H
o NMR (300 MHz, CDCl3): & 1.64-1.76 (1H, m), 1.79-1.87 (1H,
m), 2.11-2.22 (2H, m), 2.33 (3H, s), 2.43-2.51 (1H, m),

2.55-2.66 (1H, m), 2.86-2.94 (1H, m), 3.76-3.84 (1H, m),

SAc

3.97-4.00 (1H, m), 475 (2H, ddd, J=73.55Hz, 12.62Hz,
4.94Hz), 7.13-7.34 (5H, m); °C NMR (CDCls, 75 MHz): § 30.9, 33.4, 37.4, 39.4,
43.4, 49.3, 78.8, 128.0, 128.1, 129.1, 137.0, 194.0, 210.0. HRMS for CysH;oNO,S"
(M), caled. 321.1029, found 321.1039.

HPLC Conditions

Compounds HPLC Conditions

7 OD-H column, 254 nm, 2-propanol: hexane=10:90, 0.5 mL/min; tr=
27.24 min (minor), 30.39 min (major)

8 OD-H column, 254 nm, 2-propanol: hexane=10:90, 0.5 mL/min; tr=
30.32 min (minor), 35.70 min (major)

9 AD-H column, 254 nm, 2-propanol: hexane=5:95, 0.5 mL/min; tr=
22.17 min (minor), 27.20 min (major)

10 AS-H column, 254 nm, 2-propanol: hexane=10:90, 0.5 mL/min; tr=
20.21 min (minor), 38.06 min (major)

11 AD-H column, 254 nm, 2-propanol: hexane=5:95, 0.5 mL/min; tr=
41.55 min (minor), 45.31 min (major)

12 AS-H column, 254 nm, 2-propanol: hexane=20:80, 0.5 mL/min; tr=
27.86 min (minor), 66.40 min (major)

13 AD-H column, 254 nm, 2-propanol: hexane=20:80, 0.5 mL/min; tr=
46.05 min (major), 50.20 min (minor)
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14

15

16

17

18

19

20

21

22

AD-H column, 254 nm, 2-propanol: hexane=5:95, 0.8 mL/min; tr=
34.56 min (minor), 42.84 min (major)

AD-H column, 254 nm, 2-propanol: hexane=2:98, 0.8 mL/min; tr=
74.74 min (major), 82.26 min (minor)

AS-H column, 254 nm, 2-propanol: hexane=20:80, 0.5 mL/min; tr=
22.16 min (minor), 36.71 min (major)

OD-H column, 280 nm, 2-propanol: hexane=20:80, 0.5 mL/min; tr=
24.98 min (minor), 26.72 min (major)

AS-H column, 254 nm, 2-propanol: hexane=30:70, 0.5 mL/min; tr=
15.84 min (minor), 27.94 min (major)

AD-H column, 254 nm, 2-propanol: hexane=2:98, 0.5 mL/min; tr=
22.67 min (minor), 31.04 min (major)

AS-H column, 254 nm, 2-propanol: hexane=30:70, 0.5 mL/min; tr=
22.83 min (minor), 31.48 min (major)

AD-H column, 254 nm, 2-propanol: hexane=10:90, 0.5 mL/min; tr=
37.24 min (major), 39.21 min (minor)

AD-H column, 254 nm, 2-propanol: hexane=10:90, 0.5 mL/min; tr=
25.50 min (minor), 33.27 min (major)
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NMR spectra for new compounds:
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Current Data Parameters

NAME zh1-070123b
ZXPNO 10
SR0CND 1

=2 - Acquisition Parameters

Jate_ 20070123

Time 21.00
INSTAUM av300
JA0BHD 6 mm DUL 13C-1
AULPROG 2930

10 65536
SOLVENT coc13

NS 16

5 2

SHH 6172.839 Hz
“IDRES 0.094190 Hz
AQ 5.3084660 sec
G 143.7

bl B1.000 usec
JE 6.00 usec
TE 205.4 K

Bl 2.00000000 sec

CHANNEL f1 =

\uct 1H

B 9.30 usec
2Ly -1.00 0B
SFO1 300.1318534 MHz

- Pracessing paraneters
32768
300.1300048 Mz

0
0.35 Hz
0

1.00

10 NMA plot parameters
X 20.00 cn
oY 8.00 cm
P 12.000 ppm
3601.56 Hz
p -0.000 ppn
-0.00 Hz
PMCN 0.50000 ppn/cm
HzeN 180.07800 Hz/cm

Current Data Parameters
Zh1-070123b

11
SROCND 1

2 - Acquisition Parameters

date_ 20070123
Tine 21.05
INSTRUM av3
ROBHO 5 mm DUL 3C-1
2ULPAOG 2gpg30
™ 65536
SOLVENT coc13
8 76
5 4
SWH 17985 611 Hz
IDRES 0.274439 Hz
Aq 1.8219508 seC
Ed 406.4
b} 27.800 usec
% 6.00 usec
TE 296.2 K
o1 2.00000000 SeC
11 0.03000000 sec
12 0.00002000 sec
CHANNEL f1
13C
9.40 usec
-1.00 0B

75.4752053 MHz

CHANNEL 2
waltz16

18.00 0B
300.4312005 MHz

- Processing parameters
32768

75.4677430 MHz
[

1.00 Hz
0

1.40

1D NMA plot parameters
20.00 cn
8.00 cn
219.000 ppm
16527.44 Hz
0.000 ppn
0.00 Hz
10.95000 ppn/cm
826.37183 Hz/cn
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current Data Parameters

NAME zh1-070124a
ZXPNO 10
SROCND 1

=2 - Acquisition Parameters

Jate_ 20070124
Time 16.30
INSTAUM avoo
SA0BHD 5 mm DUL 13C-1
SULPROG 2930
0 65536
SOLVENT COc13
\S 16
B 2
ShH 6172.838 Hz
“IDRES 0.084180 Hz
48 5.30B4660 sec
a6 32.5
M 81.000 usec
JE 6.00 usec
TE 299.0 K
Bl 2.00000000 sec
CHANNEL f1 =
1H
9.30 usec
-1.00 0B

5F01

300.1318534 NHz

72 - Processing paraneters

s1 32768
SF 300.1300067 MHz
WOW EM
558 [
-8 0.35 Hz
38 0
ac 1.00

10 NMR plot paraneters
X

20.00 cn
Y 8.00 cn
P 11.000 ppn
3301.43 Hz
p -1.000 ppn
-300.13 Hz
3PMCM 0.50000 ppn/cm
HZCN 180.07800 Hz/cm

Current Data Parameters

NAME zn1-070124a
=XPNO 11
SROCNG 1

2 - Acquisition Parameters

Jate_ 20070124
Tine 16.34
INSTRUM av300
ROBHO 5 mm DUL 13C-1
2ULPROG 29pg30

™ 65536
SOLVENT coc13

3 143

25 4

SHH 17985.511 Hz
IDRES 0.274439 Hz
" 1.8219508 sec
Ed 1448.2

o 27.800 usec
% 6.00 usec
TE 2992 K
a1 2.00000000 sec
11 0.03000000 sec
12 0.00002000 sec

CHANNEL 1

75.4752953 MHz

CHANNEL f2
waltz16
1H
80.00 usec
-1.00 B
18.00 dB
18.00 0B
300.1312005 MHz

- Processing paraneters
32768
75.4B77480 MHz

10 NMA plot parameters
X 20.00 cn
12.50 cn

215.000 ppn

1622557 Hz
-5.000 ppm

i -377.34 Hz
11.00000 ppn/cn

630.14520 Hz/cm
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ppm
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e o S DM o oS oo BT ST D 0 =
Qo L oo o NN TODTNY B 9O
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current Data Parameters

NAME zh1-070401b
ZXPNO 20
SROCND 1

=2 - Acquisition Parameters

Jate_ 20070403
Time 20.57
INSTAUM avoo
SA0BHD 5 mm DUL 13C-1
SULPROG 2930
0 65536
SOLVENT COc13
\S 16
B 0
ShH 8982.806 Hz
“IDRES 0.137218 Hz
48 3.6438515 sec
a6 114
M 55.600 usec
JE 6.00 usec
TE 298.9 K
Bl 5.00000000 sec
CHANNEL f1 =
1H
9.30 usec
-1.00 0B

5F01

300.1318534 NHz

72 - Processing paraneters

s1 32768
SF 300.1300063 MHz
WOW EM
558 [
-8 0.35 Hz
38 0
ac 1.00

10 NN plot parameters
X 20.00 cn
Y 8.00 cn
P 12.000 ppn
3601.56 Hz
p -0.000 ppn
-0.00 Hz
0.50000 ppn/cm
180.07800 Hz/cm

3pMCN
HICN

Current Data Parameters

NAME zh1-070401b
=XPNO 21
SROCNG 1

2 - Acquisition Parameters

Jate_ 20070403
Tine 21.04
INSTRUM av300
ROBHO 5 mm DUL 13C-1
2ULPROG 29pg30

™ 65536
SOLVENT coc13

3 273

25 4

SHH 17985.511 Hz
IDRES 0.274439 Hz
" 1.8219508 sec
Ed 1824.6

o 27.800 usec
% 6.00 usec
TE 298.7 K
a1 2.00000000 sec
11 0.03000000 sec
12 0.00002000 sec

CHANNEL 1

75.4752953 MHz

CHANNEL f2
waltz16
1H
80.00 usec
-1.00 B
18.00 dB
18.00 0B
300.1312005 MHz

- Processing paraneters
32768
75.4B77480 MHz

10 NMA plot parameters
X 20.00 cn
8.00 cn

219.000 ppn
1652744 Hz
0.000 ppn
7 0.00 H
10.95000 ppn/cn
626.37183 Hz/cm




pure 1

current Data Parameters

FC 8RS IeYR LI CB eI RIBRIECBA8IERITSTEIEandID VQSEU Zh]omog;
- Eo8RESS83I8n2anlsc3hbrREBS8ITOIIRBSHEERTIEREER AOCND 1
e R R N R N R N A R - R D EE R R R R
g TYOAONANAANAEDEEN~RRRMODBSSnSaaEBRRSSSSNsae
I N N N N A B 1 1 0TI U RV VIV g S o Ry ity =2 - Acquisition Parancters
Jate_ 20070418
Time 16.58
INSTAUM av3oo
JAOBHD 5 mm DUL 13C-1
JULPROG 2930
10 65536
SOLVENT coc13
\g 13
25 0
SHH 8992.806 Hz
=I0RES 0.137218 Hz
AQ 3.6438515 sec
a6 161.3
NOZ Bl 55.600 usec
JE 6.00 usec
TE 299.9 K
bl 5.00000000 sec
CHANNEL f1 =
1H
9.30 usec
-1.00 08
5F01 300.1318534 MHz
=2 - Processing parameters
51 32758
SF 300.1300047 NHz
HOW EM
358 0
-B 0.35 Hz
5B 0
ac 1.00
1D NNA plot parameters
X 20.00 on
oY 8.00 cn
P 11.000 ppn
3301.43 Hz
P -1.000 ppm
g8 g 2 g 18 185EE 2 120000 oo
s = 3 =1 3 ) ppn/cn
2 <l ol = S e e A S 420N 180.07800 Hz/cm
i < <l s sl =llsl<l<<] o
T T T T
ppm
Current Oata Parameters
NAME zh1-070408a
~ no<=m ¥ o 0 Mmoo m o~ o ZXPNO 31
5 BeITa o83 QB89 § B FOONG |
e < NS en e e 2 =
Q n o g~ ~r~ o o @® I W @ -
[ EREERN N~ mamm = 72 - Acguisition Parameters
o TYTY ate_ 20070418
Time 17.01
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPAROG 29pg30
o 65536
SOLVENT coci3
NS 47
s 4
SWH 179B5.611 Hz
“IDRES 0.274439 Hz
AQ 1.8219508 sec
6 2298.8
pl 27.800 usec
JE 6.00 usec
TE 300.1 K
1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL 1
-1.00 dB
75.4752953 MHz
CHANNEL f2
waltz16
H
80.00 usec
-1.00 dB
18.00 dB
18.00 dB
300.1312005 MHz
- Processing parameters
32768
75.4677480 MHz
M
o
1.00 Hz
o
1.40
10 NMA plot parameters
oX 20.00 cm
8.00 cm
219.000 ppm
16527 .44 Hz
0.000 ppm
R R T R T T T T T T T T T T A T S S S S S S K 0.00 Hz
ppm 200 175 150 125 100 75 50 25 o o0 o/
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current Data Parameters

NAME zh1-070401a
PR IR RN BIECRTaRE3hbnesdqrIZd XPNO 3
- 55 ARSI Shome 38 obnnIRRS88ILRTD >AOCND 1
IR R R R =GN iy R S N R R I N
g NS eoEEOEERRREBAYSSINOEENSNISNoR
NN SYSsSyyyooadadadadadaddadaoa o oo owo o =2 - Acquisition Parameters
Jate_ 20070404
Time 16.53
INSTAUM av3oo
JAOBHD 5 mm DUL 13C-1
JULPROG 2930
10 65536
SOLVENT coc13
\g 10
25 0
SHH 8992.806 Hz
=I0RES 0.137218 Hz
AQ 3.6438515 sec
a6 128
Bl 55.600 usec
JE 6.00 usec
TE 298.5 K
bl 5.00000000 sec
CHANNEL f1 =
1H
9.30 usec
-1.00 08
5F01 300.1318534 MHz
=2 - Processing parameters
51 32758
SF 300. 1300060 NHz
HOW EM
358 0
-B 0.35 Hz
5B 0
ac 1.00
1D NNA plot parameters
X 20.00 on
6.00 cn
12.000 ppn
3601.56 Hz
-0.000 ppm
o ~ o o of<|o\w| (x|o] [m 2000 Hz
g < o 8 BIBIRIS| R8] R 3PMCM 0.60000 ppn/cm
2 - o < e bl e A 420N 180.07800 Hz/cm
& < - = <l<laillai] [<]<] e
T T T e
ppm 2
Current Oata Parameters
NAME zh1-0704D1a
~ W o W o mo w ST M= g W0 o ZXPNO 32
S 2R 8833 SRHIS 885 “ROCND 1
e < N > !
o m ~ S oo~ g~ ™~ o Mm@~ Y @O =
Qo o maQ o NN~ LDIY®O®m QN - =2 - Acguisition Parameters
o TYTT ate_ 20070404
Time 16.55
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPAROG 29pg30
o 65536
SOLVENT coci3
NS 119
s 4
SWH 179B5.611 Hz
“IDRES 0.274439 Hz
AQ 1.8219508 sec
6 1625.5
pl 27.800 usec
JE 6.00 usec
TE 298.9 K
1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL 1
-1.00 dB
75.4752953 MHz
CHANNEL f2
waltz16
H
80.00 usec
-1.00 dB
18.00 dB
18.00 dB
300.1312005 MHz
- Processing parameters
32768
75.4677480 MHz
M
o
1.00 Hz
o
1.40
1D NMA plot parameters
oX 20.00 cm
8.00 cm
219.000 ppm
16527 .44 Hz
0.000 ppm
R R T R T T T T T T T T T T A T S S S S S S K 0.00 Hz
ppm 200 175 150 125 100 75 50 25 o o0 o/
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current Data Parameters

PN DSl 3IFNBREINBARISSINRECSEISEESSIEBISY EQSEU mew;;
- FRRE oA 2YB85 23 emSIaddRRT2IIATARIIQARIO SROCND s
s A DI DT UO O IMITANT IR IMONSNUOImMINSOAD BN D O @~ D
g RO Y¥SSSamman~ntoCednooRnBScodE8nTSISSane
NN N NN NN N NN NN Sy YT Yymmaadmlulaa oo oo o oo oo =2 - Acquisition Parameters
Jate_ 20070418
Time 19.13
INSTAUM avaoo
SR0BHD 5 mm DUL 13C-1
SULPAOG 2930
0 65536
Ph SOLVENT COC13
\S 16
25 0
SHH 8992.806 Hz
=IDRES 0.137218 Hz
a0 3.6438515 sec
El 128
N 55,600 usec
€ 6.00 usec
TE 300.4 K
b1 5.00000000 sec
CHANNEL F1 =
H
9.30 usec
-1.00 08
SFO1 300. 1318534 MHz
72 - Processing paraneters
51 32768
SF 300. 1300082 NHz
HOW EM
558 0
-8 0.35 Hz
58 0
ac 1.00
10 NNR plot parameters
' X 20.00 cn
b oY 6.00 cn
P 12.000 ppn
360156 Hz
p -0.000 ppn
o of<|o\n aQ ) olo] |v| (x[m) (m 20,00 Hz
4 z18l=|8 a S als| |5 128|3] |& 2pHON 0.50000 ppn/cn
£ bt B < < QN2 |2 420N 180.07800 Hz/cm
& <ai| <] a - ol<l| |l [<]<4] [m
T T T T T T T T
ppm 2
pure 1
Current Oata Parameters
NAME zh1-070417c
=) QOWwNOo MmO g N @S @~ o @ ™ ZXPNO 52
8 EOHEEYRBS S538 SRBEEH B S ROCNG 1
e @ e N > > > >
Q O Qo W®m® S~ a~~ o oM@~ Y O @ -
[ SYTmaQ U NN~ LY@ oO® U = 72 - Acguisition Parameters
o TYTYYTYTTYTY ate_ 20070419
Time 23.48
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPAROG 29pg30
o 65536
SOLVENT coci3
NS 6847
s 4
Ph SHH 17985.511 Hz
“IDRES 0.274439 Hz
AQ 1.8219508 sec
6 4597.6
pl 27.800 usec
JE 6.00 usec
TE 300.8 K
1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL 1
13C
9.40 usec
-1.00 dB
75.4752953 MHz
CHANNEL f2
waltz16
H
80.00 usec
-1.00 dB
18.00 dB
18.00 dB
300.1312005 MHz
- Processing parameters
32768
75.46774B0 MHz
M
o
1.00 Hz
o
1.40
10 NMA plot parameters
oX 20.00 cm
Il . | N 6.00 cn
219.000 ppm
16527 .44 Hz
0.000 ppm
R R R T O R R = 0.00 e
ppm 200 175 150 125 100 75 50 25 o o0 o/

-S15-
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current Data Parameters

NAME zh1-070408c
ZXPNO a1
SROCND 1

=2 - Acquisition Parameters

Jate_ 20070418
Time 21.04
INSTAUM avoo
SA0BHD 5 mm DUL 13C-1
SULPROG 2930
0 65536
SOLVENT COc13
\S 13
B 0
ShH 8982.806 Hz
“IDRES 0.137218 Hz
48 3.6438515 sec
a6 161.3
M 55.600 usec
JE 6.00 usec
TE 299.5 K
Bl 5.00000000 sec
CHANNEL f1 =
1H
9.30 usec
-1.00 0B
5F01 300.1318534 NHz

72 - Processing paraneters

s1 32768
SF 300.1300063 MHz
WOW EM
558 [
-8 0.35 Hz
38 0
ac 1.00

10 NMR plot paraneters
X

20.00 cn
Y 8.00 cn
P 12.000 ppn
3601.56 Hz
p -0.000 ppn
-0.00 Hz
3PMCM 0.50000 ppn/cm
HZCN 180.07800 Hz/cm

Current Data Parameters

NAME Zh1-070408c
=XPNO 2
SROCNG 1

2 - Acquisition Parameters

Jate_ 20070418
Tine 21.08
INSTRUM av300
ROBHO 5 mm DUL 13C-1
2ULPROG 29pg30

™ 65536
SOLVENT coc13

3 62

25 4

SHH 17985.511 Hz
IDRES 0.274439 Hz
" 1.8219508 sec
Ed 1625.5

o 27.800 usec
% 6.00 usec
TE 300.0 K
a1 2.00000000 sec
11 0.03000000 sec
12 0.00002000 sec

CHANNEL 1

75.4752953 MHz

CHANNEL f2
waltz16
1H
80.00 usec
-1.00 B
18.00 dB
18.00 0B
300.1312005 MHz

- Processing paraneters
32768
75.4B77480 MHz

10 NMA plot parameters
X 20.00 cn
8.00 cn

219.000 ppn

1652744 Hz
0.000 ppn

i 0.00 H

2PUCM 10.95000 ppn/cn

Riv] 626.37183 Hz/cm




pure di er dian

current Data Parameters
NAME zh1-070408F
ZXPNO 31

-
& 6
s SROCND 1

39630
7.37964
94370

~
©
v
N
™ m ~

ppm

< =2 - Acquisition Paranmeters

~
Y
I
N
~o~ s~ -
Jate_ 20070411
Time 16.37
INSTAUM avoo

SA0BHD 5 mm DUL 13C-1

B.21992

omom @
~ o~ <
o R o ™
— oo is]
R o
© ©® © -

B.18311
B.17740
1.46455
1.45074
1.43608
1.42113
1.41636
1.03950
1.01666

© <
S o
< ©
D <
@© ®

7.40251
7.26039

Do~ ®
O DO a~
SO o a
O o
Do oo o
R

4.65869
4.64912
4.61498

3

v <
~ 0
© oS
o
o D
™ o

2.51068
2.50180

®on o
© D <~
PO L~
~oDo
SSSY Y
oo

SULPAOG 2930
A0} 65536
NO SOLVENT Coc13
2 \§ 16
5 0
SHH 8992.806 Hz
=IDRES 0.137218 Hz
40 3.6438515 ser
6 161.3
N 55.600 usec
JE 6.00 usec
TE 298.9 K
1 5.00000000 sec
CHANNEL f1 =
H
9.30 usec
-1.00 o8
SFo1 300.1318534 Mz

72 - Processing paraneters

s1 32768
SF 300.1300060 MHz
WOW EM
558 [
-8 0.35 Hz
38 0
ac 1.00

10 NMR plot paraneters
X

5

20.00 cn
oY 8.00 cn
P 12.000 pon
360156 Hz
p -0.000 ppn
o o ~ ° ° ~lal |=llelln) (o Z0.00 Hz
& 3 N D 3 ||z |13]|8|=| | pHCH 0.50000 ppn/cn
£ < o < < I 420N 180.07800 Hz/cm
g « - o - Sllal |aill<ll<] [«
RN R R RN R R RN RRRARARA IR RARRARIRRRAERE
ppm
Current Data Parameters
NAME zh1-070408f
=] = v Mm@ L oY — ~ 0 o0 W oW @ EXPNO 32
a 85 BSd Ne383 RRESSL R 2ROCNG 1
e @ > > VY S NN ee
Q < ~ o o g = o~ ~ @ @O @D@O MmO @ -
[Sugpa} < SRS RRRR SY8Aama 2 =2 - Acquisition Parameters
o TY TY T ate_ 20070411
Time 16.42
INSTRUM av300
PROBHO 5 mm DUL 13C-1
2ULPROG 2gpg30
o 65536
SOLVENT coci3
NS 100
r\J (:) 2 % 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
k<] 2048
oW 27.B00 usec
2E 6.00 usec
TE 299.4 K
01 2.00000000 sec
411 0.03000000 sec
12 0.00002000 sec

CHANNEL 1

CHANNEL f2
waltz16

1H
80.00 usec
-1.00 B
18.00 dB
18.00 0B

300.1312005 MHz

2 - Processing paraneters

s1 32768
5F 75.4677430 MHz
DN EM
ssB 0
B 1.00 Hz
B 0
£ 1.40

10 NMA plot parameters
X 20.00 cn
8.00 cn

219.000 ppn
1652744 Hz
0.000 ppn
F 0.00 H
25 2PUCM 10.95000 ppn/cn
Riv] 626.37183 Hz/cm

— T
ppm 200 175 150 125 100 75 50

-S17-
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Current Data Parameters

NAME zn1-0-ND2-NS
ZXPNO 20
JAOCND 1

F2 - Acquisition Parameters

Jate_ 20070725
Time 16.44
INSTRUM av300
SAO0BHD 5 mm DUL 13C-1
SULPAOG 2930
0 65536
SOLVENT cDC13
\s 14
a5 0
ShH 8982.806 Hz
=IDRES 0.137218 Hz
AQ 3.6438515 sec
a6 114
n 55.600 usec
JE 6.00 usec
TE 289.2 K
71 5.00000000 sec
CHANNEL f1 =
1H
10.60 usec
-1.00 dB

300.1318534 NHz

72 - Processing paraneters
51

5F 300.1300057 MHz
WOW EM
558 [
-8 0.35 Hz
38 [
aC 1.00

10 NNR plot parameters
X 20.00 cn
4.00 cn

12.000 ppm
3601.56 Hz
-0.000 ppn
= -0.00 Hz
3PMCM 0.50000 ppn/cm
HZCN 180.07800 Hz/cm

Current Data Parameters

NAME zh1-0-Na2-NS
=XPNO 12
SROCNG 1

2 - Acquisition Parameters

Jate_ 20070724
Tine 16.43
INSTRUM av300
ROBHO 5 mm DUL 13C-1
2ULPROG 29pg30
™ 65536
SOLVENT coc13
3 62
25 4
SHH 17985.511 Hz
IDRES 0.274439 Hz
1 1.8219508 sec
B 11585.2
o 27.800 usec
% 6.00 usec
TE 299.4 K
a1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL f1
14.20 usec
-5.00 08

CHANNEL f2
waltz16

1H
80.00 usec
-1.00 0B
16.56 0B
18.00 dB

300.1312005 MHz

2 - Processing paraneters

s1 32768
5F 75.4677430 MHz
DN EM
ssB 0
B 1.00 Hz
B 0
£ 1.40

10 NMA plot parameters
X 20.00 cn
o 6.00 cn
219.000 ppn
1652744 Hz

0.000 ppn

iz 0.00 Hz

2PUCM 10.95000 ppn/cn
Riv] 626.37183 Hz/cm



current Data Parameters

s8Rl B S Bl Y 8 Eh3S e ERNaREBRAnSRBRaBrEoIYIa VQSEU MDETi
- PR B S S SR B BINBO IR E3RERhatYEca8l8IRSANIREBesIRT AOCND 1
s SN e NN DB CCC AR ANEISS T~ ESSSSIS0038
a MO OO@OOODOONNSNNSENSNNSNST I ITIITTTONMMAUMUAUMNMUUM-S A A O
T =2 - Acquisition Parameters
Jate_ 20070723
Time 20.52
INSTAUM av3oo
JAOBHD 5 mm DUL 13C-1
JULPROG 2930
10 65536
SOLVENT coc13
\g 8
NO, : ;
SHH 8992.806 Hz
=I0RES 0.137218 Hz
AQ 3.6438515 sec
a6 161.3
Bl 55.600 usec
JE 6.00 usec
TE 299.0 K
N()2 bl 5.00000000 sec
CHANNEL f1 =
1H
10.6D usec
-1.00 08
5F01 300.1318534 MHz
=2 - Processing parameters
51 32758
SF 300. 1300060 NHz
HOW EM
358 0
-B 0.35 Hz
5B 0
ac 1.00
1D NNA plot parameters
X 20.00 on
oY 6.00 cn
P 11.000 ppn
3301.43 Hz
P -1.000 ppm
gl 2 g |& g8 5|28 |5 120000 oo
& © 3 . ppn/cm
2 ol e @ @ S A I O I R 420N 180.07800 Hz/cm
g < - S ol [<] il <l fe
T T T T
ppm
Current Oata Parameters
NAME m-N02-NS
wn O @~ nuor~m O M m = @ao ™ ZXPNO 11
@ 85038 ae383 2ETSS I “ROCND 1
e > T .2 > > @ ©
Q @D ¥ o M @~ r~ o O W @M o @ -
a o O Mmoo [N N SYmm@maQ - =2 - Acguisition Parameters
o TIYTTT ate_ 20070723
Time 20.55
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPAROG 29pg30
o 65536
SOLVENT coci3
NS B6
N02 s 4
SWH 179B5.611 Hz
“IDRES 0.274439 Hz
AQ 1.8219508 sec
6 11585.2
pl 27.800 usec
JE 6.00 usec
TE 299.1 K
1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL 1
14.20 usec
-5.00 0B
75.4752953 MHz
CHANNEL f2
waltz16
H
80.00 usec
-1.00 dB
16.56 dB
18.00 dB
300.1312005 MHz
- Processing parameters
32768
75.4677480 MHz
M
o
1.00 Hz
o
1.40
10 NMA plot parameters
oX 20.00 cm
14.00 cm
219.155 ppm
16539.11 Hz
0.000 ppm
R R T T T T T T T S T S S T S S T S S K 0.00 Hz
ppm 200 175 150 125 100 75 50 25 o T o/
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current Data Parameters

EEBB-FREATBSIREINSSE2NSE BIBRAIVISLINABERIZIRS VQSEU Zhlomogg
- S8Rl B388ncSYBSI8ioaRK ABRbmnaoots3Raanoy AOCND 1
CI RO NI I MAORNLNYIRoOohNODN N oOTODPIVONIAYT O RN S ©
g TepE~ELRonnBEIITanAnaaRD hnhosamaancaTandn g
ERN NN NN NN N NN ENNENRNNNSSYYY dadddacaada oo w oo oo =2 - Acquisition Parameters
Jate_ 20070418
Time 21.15
INSTAUM av3oo
JAOBHD 5 mm DUL 13C-1
JULPROG 2930
10 65536
SOLVENT coc13
\g ]
25 0
SHH 8992.806 Hz
=I0RES 0.137218 Hz
AQ 3.6438515 sec
a6 90.5
Bl 55.600 usec
JE 6.00 usec
TE 300.3 K
bl 5.00000000 sec
CHANNEL f1 =
1H
9.30 usec
-1.00 08
5F01 300.1318534 MHz
=2 - Processing parameters
51 32758
SF 300. 1300060 NHz
HOW EM
358 0
-B 0.35 Hz
5B 0
ac 1.00
1D NNA plot paraneters
X 20.00 on
oY 6.00 cn
P 12.000 ppn
3601.56 Hz
P -0.000 ppm
o ol gl |= o o (o] |o|lo|al (o 0,00 Hz
4 3|z B b3 218l 5lzlel 18 2pHON 0.50000 ppn/cn
£ cere ™~ It I s I Bt | ] D O 420N 180.07800 Hz/cm
& ollal < iy sl 1<l all<lal e
T T T e
ppm
Current Oata Parameters
NAME zh1-070408g
™ Mmoo~ W W ~ @ oo nono o [i=] ZXPNO 31
S CARESS S¥S8 res 3 R “ROCND 1
e < TN > > > . >
amn D @ W IO W D~~~ © @ o T o~ ™ -
a g YRSV VI VIR TR ] [N NN Aamm U - 72 - Acguisition Parameters
o TTTTTYT ate_ 20070418
Time 21.17
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPAROG 29pg30
o 65536
SOLVENT coci3
NS 142
s 4
SWH 179B5.611 Hz
“IDRES 0.274439 Hz
AQ 1.8219508 sec
6 322.5
pl 27.800 usec
JE 6.00 usec
TE 300.2 K
1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL 1
-1.00 dB
75.4752953 MHz
CHANNEL f2
waltz16
H
80.00 usec
-1.00 dB
18.00 dB
18.00 dB
300.1312005 MHz
- Processing parameters
32768
75.4677480 MHz
M
o
1.00 Hz
o
1.40
[ 1D NMA plot parameters
oX 20.00 cm
v ! I “ A L " L 6.00 cn
L " m L " " akd oy L n ™~ 217.017 ppm
16377 .BO Hz
0.604 ppm
I I R R R R e T K 45.57 He
ppm 200 175 150 125 100 75 50 25 o o a7 o/
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Current Data Parameters

PRERooTET8T3ndRBaRasNIialalORRIISBETER EQEEU Zh107041;;
= DO DMOPDUO D NI DIOUBUNDAITMMDODSIIDOA @S 3ROCND s
DOPMM S OO BNANDUS TS ORCTONIRNNMNMAUSTO UONO DU N
a AMNEEOE9ANOOOEHIDNRITNNEN TN SO ONNNNN
N OO O8O0 I SIS I IITITOmmaaddaguanoo oo oo oo =2 - Acquisition Parameters
Jate_ 20070418
Tine 18.56
INSTRUM av300
SA0BHD 5 mm DUL 13C-1
SULPAOG 2930
O/\ 0 65636
SOLVENT cDC13
O S 13
a5 0
ShH 8982.806 Hz
=IDRES 0.137219 Hz
AQ 3.6438515 sec
6 161.3
N 55.600 usec
3E 6.0 usec
TE 300.2 K
1 5.00000000 sec
CHANNEL f1 =
H
9.30 usec
-1.00 dB
3001318534 Mz
72 - Processing paraneters
s1
5F 300.1300063 MHz
WOW EM
588 0
-8 0.35 Hz
58 0
el 1.00
1D NNA plot parameters
l k oX 20.00 cn
6.00 cm
12.000 ppm
3601.56 Hz
-0.000 ppn
o a @ © =) mls) [~ (ofo) (o 2 ~0.00 Hz
s 2 ~ ] 3 o|S| [of [@[dl R
5 = 5 S S olal gl zlgl |3 3PMCM 0.50000 ppn/cm
€ 4ICN 180.07800 Hz/cm
I @ « @ - <<l |l [<]<] o
L [ [ [ [
ppm 11 10 9 8 7 6 5 4 3
Current Data Parameters
\AME h1-0704170
@ o © o v © @ cowm ~uTD~D @ o =XPNO 21
> & o 2 & ER& I9S8 Soovsoe b 2 °RoCNG 1
S o o~ S ©~ o grNNo© SHTNY © @ .
as SS 5 353 RRRR BYEmom © o 2 - Atquisition Parameters
~ Ty T 7T Jate_ 20070419
Tine 18.58
INSTAUM av3no
HOBHD 5 mm DUL 13C-1
2ULPROG 2gpg30
™ 68536
SOLVENT coc13
\s 68
O/\ . 2
SWH 17985.611 Hz
O IDRES 0.274433 Hz
aa 1.8219508 sec
6 2560.3
o 27.800 usec
& 6.00 usec
TE 0.5 K
1 2.00000000 sec
a1 0.03000000 sec
12 0.00002000 sec
CHANNEL 1
-1.00 08
75.4752953 MHz
CHANNEL f2
waltz16
H
£0.00 usec
-1.00 08
18.00 0B
18.00 0B
300.1312005 MHz
=2 - Processing parameters
s 32768
Ed 75.4577430 MHz
HOH EM
ssB 0
B 1.00 Hz
] 0
S 1.40
1D NA plot parameters
= 20.00 cn
oy 8.00 cn
219.155 ppn
16539.11 Hz
0.000 ppn
R P e A 2 L
ppm zeH 626.95526 Hz/cn
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THENANITDOEITANNSITNDING VO S OUQY T DUL OO = ©
ANFIE8NRSITEIIBSTHBSITIRTEABS RS0 aRYRSR8BR
SSBARBEIC8oSIYRIBBRESTSTINE 1 A3NDADITNS =B S

g OO AU OO~ OUCIDPDWONTTAVNOBITODW OO WWMD MO DI O — W

s PO nRRIRASRCCCRRRITERN FESSBITSRRRaRR
N N T N N N A N A R S b b 2 T T I IR S e e g

o oo © g ~lel (2l|ollyl (3

E 3|3 I 8 Sl 1212]8] IS

) 3|S 2 3 ala| ool (8 |2

g 3|8 3 3 slal |8]|%| [’ |8

g o lai i - ] I A | P S B

T T T T T
ppm

~ ~ 29 Soy o corcwwa o

I 5 38 833833 §FIBE8g I
=3 a8 88 8836 SERmmad R
Qm ~ oo o~ ™~ © O T @My ~
2« ™ o N~~~ o~ 0 Y @mm oA -~

a8 R

R R R O R R T R R R
ppm 200 175 150 125 100 75 50 25
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current Data Parameters

NAME zh1-070708c
ZXPNO 20
SROCND 1

=2 - Acquisition Parameters

Jate_ 20070710
Time 16.38
INSTAUM avoo
SA0BHD 5 mm DUL 13C-1
SULPROG 2930
0 65536
SOLVENT COc13
\S 10
B 0
ShH 8982.806 Hz
“IDRES 0.137218 Hz
48 3.6438515 sec
a6 128
M 55.600 usec
JE 6.00 usec
TE 299.0 K
Bl 5.00000000 sec
CHANNEL f1 =
1H
10.6D usec
-1.00 0B
5F01 300.1318534 NHz

72 - Processing paraneters

s1 32768
SF 300.1300049 MHz
WOW EM
558 [
-8 0.35 Hz
38 0
ac 1.00

10 NMR plot paraneters
X

20.00 cn
Y 8.00 cn
P 12.000 ppn
3601.56 Hz
p -0.000 ppn
-0.00 Hz
3PMCM 0.50000 ppn/cm
HZCN 180.07800 Hz/cm

Current Data Parameters

NAME zh1-070708c
=XPNO 21
SROCNG 1

2 - Acquisition Parameters

Jate_ 20070710
Tine 16.40
INSTRUM av300
ROBHO 5 mm DUL 13C-1
2ULPROG 29pg30
™ 65536
SOLVENT coc13
3 41
25 4
SHH 17985.511 Hz
IDRES 0.274439 Hz
" 1.8219508 sec
Ed 5195.2
o 27.800 usec
% 6.00 usec
TE 2992 K
a1 2.00000000 sec
11 0.03000000 sec
12 0.00002000 sec
CHANNEL f1
14.20 usec
-5.00 08

75.4752953 MHz

CHANNEL f2
waltz16
1H
80.00 usec
-1.00 0B
16.56 0B
18.00 dB
300.1312005 MHz

- Processing paraneters
32768
75.4B77480 MHz

10 NMA plot parameters
X 20.00 cn
6.00 cn

219.155 ppn

1653911 Hz
0.000 ppn

i 0.00 H

2PUCM 10.95773 ppn/cn

Riv] 626.95526 Hz/cm




Current Data Parameters

NAME  zZn1-p-t-Bu-CHN
CE2arRREITIBLERNB BREBABISTETSIRRIBSTERLE ZXPNO 10
- ONARARA R ADUDONATS BN e TaAa Moo dobO~NSTAND <TI0 3R0CND s
DINMAUT T ODVIONDID NOITHMOTANSOIDAITANOND NS © O A
g BASHHARINIRISIS BEOBECCIERRTEREISYSERRN
NSNS~ SSESNSSESSSSAS ST T TAUAAAUUNAUNA A OO O 72 - Acquisition Parameters
Jate_ 20070725
Time 16.43
INSTRUM av300
SROBHD 5 mm DUL 13C-1
SULPROG 2930
0 65536
SOLVENT cDC13
\s 8
a5 0
ShH 8982.806 Hz
=IDAES 0.137218 Hz
AQ 3.6438515 sec
El 114
oH 56.600 usec
NO 3E 6.00 usec
2 TE 289.0 K
1 5.00000000 Sec
CHANNEL f1 =
H
10.50 usec
-1.00 d8
300. 1318534 MHz
72 - Processing paraneters
51
5F 300.1300046 MHz
WOW EM
558 0
-8 0.35 Hz
58 0
ac 1.00
1D NMR plot parameters
X 20.00 cm
e 12.00 cn
12.000 ppm
3601.56 Hz
-0.000 ppn
o o©|© o ) ~lo) (x| [o|s o 2 20,00 Hz
s =S Q S IR IR <
ES o3 3 S sl |2l o PMCN 0.60000 ppn/cn
= 4ICN 180.07800 Hz/cm
g ™| o - S I O P £
[ L
ppm 11 10 9 8 7 6 5 4 3 2 1
Zurrent Oata Parameters
NAME  zh1-p-t-Bu-CHN
@ A~ @m To oo cwmon~om XPNO 11
> P 83 E S8=386558 ROCNG 1
e ® ! TS e > > >
S o © o @ o o NN © ATooaT NN ‘
a3l adaa TRRR HISEHA[TR =2 - Acquisition Parameters
o TTTT ate_ 20070725
Tine 16.52
INSTAUM avao
0BHD 5 nm DUL 13C-1
2ULPACG 29p930
™ 65536
SOLVENT coc13
s 41
% 4
SHH 17985611 Hz
“I0RES 0.27443 Hz
a 1.8219508 sec
6 11585.2
b 27.800 usec
b 6.00 usec
e 298.3 K
a1 2.00000000 sec
a1 0.03000000 sec
a2 0.00002000 sec
CHANNEL 1
14.20 usec
-5.00 08
75.475253 Wiz
CHANNEL 2
waltz16
H
80.00 usec
-1.00 8
16.56 0B
18.00 0B
300.1312005 MHz
=2 - Processing parameters
B 32768
¥ 75.4677430 Wiz
WON
358 o
8 1.00 Hz
B 3
x 1.40
1D WA plot paraneters
= 20.00 cn
v 8.00 cn
1p 213,155 ppn
16539.11 Hz
0.000 ppn
T S 2 L
ppm zcH 626 .95526 Hz/cn
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current Data Parameters

508 E RN eS8 N SRR e ERIERSaE2EER8 w0
. N0 E SN RS e BYE BR8N S88979858985 8 PROGND .
s WENGm oo TS e NN NEeEEEEERR T m e TS
a I e T e T e e e o T S VI o VA o VI VA o VI o VI o VI o VI o VAN O VAN o VAN SV I e I = )
T =2 - Acquisition Parameters
Jate_ 20070728
Time 17.06
INSTAUM av3oo
PA0BHD 5 mm DUL 13C-1
JULPROG 2930
10 65536
SOLVENT coc13
NS 16
a5 0
SHH 8992.806 Hz
~IDRES 0.137218 Hz
AQ 3.6438515 sec
a6 101.6
Bl 55.600 usec
JE 6.00 usec
TE 293.0 K
Bl 5.00000000 sec
CHANNEL f1 =
1H
10.6D usec
-1.00 08
5F01 300.1318534 MHz
72 - Processing paraneters
Eas 32768
SF 300.1300342 NHz
WOW EM
358 0
-B 0.35 Hz
5B 0
ac 1.00
10 NMR plot paraneters
X 20.00 cm
4.00 cn
12.000 ppm
3601.56 Hz
-0.000 ppm
4 ol o | a| (]a)|a|s]e .00
g Sle & = SEREEIS Bl 2PN 0.50000 ppn/cn
8 ae o @ S 420N 180.07802 Hz/cm
g ] i I ===l ==
ppm
Current Oata Parameters
NAME Zh1-p-ph-TH
«@ ~ VO W W~y o T o~ a4 D ® WY ZXPNO 11
& SEda8m38n S5388 92358 SROCNG 1
o a MW o OOOo DO O g~ n~ o ~ IO Qww =
a o R RS RISV VIR VIR VIRV NN O Nm@moam 72 - Acguisition Parameters
< TYVYTYTIVYY Jate_ 20070728
Time 17.10
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPROG 2gpg30
o 65536
SOLVENT coci3
NS 76
s 4
SWH 179B5.611 Hz
“IDRES 0.274439 Hz
AQ 1.8219508 sec
6 11585.2
pl 27.800 usec
JE 6.00 usec
TE 299.4 K
1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL 1
14.20 usec
-5.00 0B
75.4752953 MHz
CHANNEL f2
waltz16
H
80.00 usec
-1.00 dB
16.56 dB
18.00 dB
300.1312005 MHz
- Processing parameters
32768
75.4677480 MHz
M
o
1.00 Hz
o
1.40
10 NMA plot parameters
oX 20.00 cm
10.00 cm
219.155 ppm
16539.11 Hz
0.000 ppm
R T T i 0.00 Hz
ppm 200 175 150 125 100 75 50 25 o T o/
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current Data Parameters

SRET 2SR BY N RdRRILSIRNSSSEESEYRISSES S0 ZMDNQSS
- oD cRa RS Y ST ESBbhbamnoEREITYAIDR3 AOCND 1
v mi Rl canboepnsesoilYyaNCaooNar 2380w
S SRR nadllRAE SR8 caBhoRRNRIIGBEITLE
P N N N T T R T A e B I IR VI VIRV VS R R S =2 - Acquisition Parameters
Jate_ 20070728
Time 17.18
INSTAUM av3oo
JAOBHD 5 mm DUL 13C-1
JULPROG 2930
10 65536
SOLVENT coc13
\g 15
25 0
SHH 8992.806 Hz
=I0RES 0.137218 Hz
AQ 3.6438515 sec
a6 181
Bl 55.600 usec
JE 6.00 usec
TE 299.1 K
bl 5.00000000 sec
CHANNEL f1 =
1H
10.6D usec
-1.00 08
5F01 300.1318534 MHz
=2 - Processing parameters
51 32758
SF 3001300054 NHz
HOW EM
358 0
-B 0.35 Hz
5B 0
ac 1.00
1D NNA plot parameters
- X 20.00 on
6.00 cn
12.000 ppn
3601.56 Hz
-0.000 ppm
o <|o ol (v <o @l (o[« (o 2000 Hz
g 2|8 3| 8 i A SRS 3pMCN 0.50000 ppn/cn
2 a2 22 <= SHelRI e 420N 180.07800 Hz/cm
g |- =lls <= <l =l=l<lal<]]=
T T T e
ppm
Current Data Parameters
NAME znh1-p-N3-CH
m mm oo =~ O o, ~ o~ O - o ZXPNO 11
8 2538 8L3 B & beNBS “ROCND 1
e ® ! > > > e
Qo ~ o @ @ D~ ™~ O w o MmN~ O =
as [ RSRSRS] [N NN L ST mmom 72 - Acguisition Parameters
o TYTT ate_ 20070728
Time 17.21
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPAROG 29pg30
o 65536
SOLVENT coci3
NS 53
s 4
SWH 179B5.611 Hz
“IDRES 0.274439 Hz
AQ 1.8219508 sec
6 13004
pl 27.800 usec
JE 6.00 usec
TE 299.1 K
1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL 1
14.20 usec
-5.00 0B
75.4752953 MHz
CHANNEL f2
waltz16
H
80.00 usec
-1.00 dB
16.56 dB
18.00 dB
300.1312005 MHz
- Processing parameters
32768
75.4677480 MHz
M
o
1.00 Hz
o
1.40
10 NMA plot parameters
oX 20.00 cm
12.50 cm
215.000 ppm
16225657 Hz
-5.000 ppm
R R L T R R K -377.34 He
ppm 200 175 150 125 100 75 50 25 0 o o aano o/
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current Data Parameters

R R P P PR E L PP LS S P Sma
- B oD MDY DOD AR RN UM NOTOODOITUD WD DT D SAOCND s
£ T TN - DI RO UNTIMNMODNONONUONONOVIM DN OITODO T
a MOMODAUNANAN T = RDOHEOOEORDNMMOMM = O
N NN NN NN NN NN NN S YsS s YSSyvommanaaannann < - =2 - Acquisition Parameters
Jate_ 20070825
Time 9.00
INSTAUM av3oo
SAOBHD 5 mm DUL 13C-1
SULPAOG 2930
A0} 65536
SOLVENT COC13
NS 15
a5 0
SHH 8992.806 Hz
~IDRES 0.137218 Hz
40 3.6438515 ser
6 128
N 55.600 usec
JE 6.00 usec
TE 293.2 K
Bl 5.00000000 sec
CHANNEL f1 =
H
10.6D usec
-1.00 o8
SFo1 300.1318534 Mz
72 - Processing paraneters
Eas 32768
SF 300. 1300038 NHz
WOW EM
558 0
8 0.35 Hz
58 0
E 1.00
10 NMR plot paraneters
X 20.00 cm
oY 8.00 cn
P 12.000 ppm
3601.56 Hz
p -0.000 ppn
o - 10 olo ofo~|s)a|s|m -0.00 Hz
g B 8 sla b e e 2PN 0.50000 ppn/cn
2 - o a|a olo|=|@|a || HZCM 180.07800 Hz/cm
s o - <le IS [ Y PO Y PO
T T T T T T T
ppm
Current Data Parameters
\AME p-AC5-CH-1
- ~ wowow o< oo ©@Www oo~ XPNO 11
3 o R A DO o SO9oOn S it i
e < < e e eI ee® aeTane
2 o o © o @oo o~ N o SogNmo .
a 3 & ol aa RRRR TYGomma 2 - Atquisition Parameters
« ¥ Ty T Jate_ 20070825
Tine 9.04
INSTAUM av3o
OBHD 5 mm DUL 13C-1
2ULPROG 2gpg30
™ 68536
SOLVENT coc13
\s 44
25 4
SWH 17985.611 Hz
“IDRES 0.274439 Hz
aa 1.8219508 sec
6 3649.1
o 27.800 usec
b3 6.00 usec
TE 299.7 K
a1 2.00000000 sec
a1 0.03000000 sec
12 0.00002000 sec
CHANNEL 1
14.20 usec
-5.00 08
75.4752953 MHz
CHANNEL f2
waltz16
H
£0.00 usec
-1.00 08
16.56 0B
22 18.00 d8
SAC 300.1312005 MHz
- Processing parameters
32768
75.4577430 MHz
EM
0
1.00 Hz
0
1.40
1D NA plot parameters
= 20.00 cn
9.00 cn
219.155 ppn
16539.11 Hz
0.000 ppn
R T T i 0.00 Hz
ppm 200 175 150 125 100 75 50 25 o T o/

-S26-



HPLC spectra:

7 (racemic)

33

1 ZHL—RAC—;&)ATA - Prostar 325 Absorbance Channel 1 ELO7019013
17 & o
18 ."J{\\ Q
15 [ “:ri
14 [ | s
13
12 | | ."l \\
11 | "‘-.‘/ \ / .‘
10 [ /
5 of ‘II \ |'I II\'.
% ? I|I .I\".. ‘Ill‘l II".I‘
g |II \"-_ ,ll \
5 | \ I." "\\
4 | \ | i
3 I."I \\ | \
2 [ /
1 / \\ / \
a9 ./ — 1 ~—
- =] f -
95 26 27 28 29 30 31 32
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 26.87 54.57 16.9 16.7 | 54.568
UNKNOWN | 30.52 45.43 14.5 13.9 | 45432
Total 100.00) 314 30.6 | 100.000
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7 (97%ee)

ZHL-070227D-NEW DATA - Prostar 325 Absorbance Channel 1 ELO7019013
40 r~
/8
a5 [\
30 \ [
25 I.'I \
2 29
E f
15 |II ‘Il\'*.
10 I."II \
i g / I."II‘I \
26 27 28 29 30 31 32 33 34
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 27.24 1.45 0.8 0.6 1.453
UNKNOWN | 30.39 98.55 38.7 40.5| 98547
Total 100.00 39.5 41.11100.000
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8 (racemic)

Cl

42

11 ?7
10 A 2
8 II I‘ll ."’(\l\.
7] I‘I ‘II / \4 ‘,"‘ I".
6 || I|I ,‘II
5:) 5 | I‘u ;I
S | | |
4 I‘ 'wl |
3 \II | ‘III
2 ;I II"-. ‘,'I ‘III"-.
1 J;" \ /
a - /" \\__ - \
o= = — S
Yoo A0 3T 32 3 #3337 3 30 40 4
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mMAU.Min] [%]
1 UNKNOWN | 30.21 52.18 11.5 11.2] 52.181
UNKNOWN | 36.89 47.82 9.3 10.3 | 47819
Total 100.00 20.8 21.51100.000
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8 (99%ee)
Cl

42

70
65 /
60 f
55 \ |
50 [
45 f \
40 f \
2 35 f \
E 30 . \
23 ‘|' \
20 .'I \
15 | \
10 %/ | \
5 © :'I
b — ey —
-5 ! :
28 29 30 31 32 33 34 35 36 37 38 30 40 41
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [ [mAU.Min] [%]
1 UNKNOWN | 30.32 0.65 0.9 0.6 0.650
2 UNKNOWN | 35.70 99.35 67.6 98.5| 99.350
Total 100.00 68.4 99.1]100.000
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9 (racemic)

0-CI-NS racemic 5-95.DATA - Iﬁostar 325 Absorbance Channel 1 ELO7019013

75
70
65
60
55

45

mAU
[as]
o

48939

=
el

Peak results :

Min
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [ [mAU.Min] [%]
1 UNKNOWN | 21.82 51.06| 68.8 324 | 51.061
2 JUNKNOWN [ 26.72 4894| 565 31.1| 48939
Total 100.00] 125.3 63.5] 100.000
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9 (97%ee)

0-CI-NS .DATA - Prostar 325 Absorbance Channel 1 ELO7019013

i i
75 T
70 ‘.' ;
a5 I
60 L
54 \ B
50 |I l‘
45 [
2 49 P
E 35 I
30 | ‘|
25 | |
20 ,l‘ l‘l
15 [
12 % / f'l‘ll I‘\
4 — . o S
-5 h b
17 18 19 20 21 22 23 24 25 26 27 28 29
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN [ 22.17 1.29 1.1 0.6 1.286
2 UNKNOWN | 27.20 98.71 79.0 453 | 98714
Total 100.00 80.1 45.9 {100.000
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10 (racemic)

gg g ||‘$
2§ I,"'h"‘-,l \ |\ \
24 | |
o | / o
20 | | |
21 [ | \
E1g | o
14| |
120 [
Q| \
g | \ | |
g II I\'\ |‘ \
g f \ f \
Mo Nh N~ ) N
By L
{18 20 22 24 26 28 30 32 34 36 38 40 42
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [ [mAU.Min] [%]
1 UNKNOWN | 18.85 4969 | 277 45.1] 49.693
UNKNOWN | 38.43 50.31 34.6 45.6] 50307
Total 100.00] 624 90.7 | 100.000
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10 (98%ee)

55 -
50 &
45 g‘?’i
40 ".
35 \. |‘ \
30 | I'I‘
2 25 I"
£ |
20 \ \
15 |
10 [ \
3 |
5 = |
0 P N o o — . JII \ﬂ!_ S
5
18 20 22 24 28 30 32 34 36 38 40 42
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 20.21 1.19 1.9 0.9 1.189
2 |UNKNOWN | 38.06 98.81 52.5 73.8| 98.811
Total 100.00] 544 74.6 | 100.000
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11 (racemic)
Ph

p-Ph-NS racemic. DATA - Prostar 325 Afésorbance Channel 1 ELO7019013

1,200 =
1,100) A 2
1,000 ‘." | I,w"‘u})"
a00| [ \ .
800) ||‘ ﬁl/ I"I '|‘
700) b Lo
S 600) |'| I‘. [
T 500] I\ II‘. |‘I I".
400) | I". .‘II I".
300 ‘III I" ,‘II I"l,
200 f \
. / \
100) \ /
I N~ AN
A= 37 3 @ 40 41 a2 43 44 a5 a6 47 @B
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] [ [mAU] | [mAU.Min] [%]
1 UNKNOWN | 41.36 47.85|1102.6 9734 | 47.854
UNKNOWN | 45.48 52.1511101.2 1060.7 | 52.146
Total 100.00 | 2203.8 2034.11100.000

-S35-

49



11 (94%ee)

Ph

7004
650]
600
550
500
450]
400]
350]
300
250]
200]
1504
1004

50]

mAU

-50]

35 36

Peak results :

37 38 39

45 46

47 48

Index

Name

Time
[Min]

Quantity
[% Areal

Height
[mAU]

Area
[mAU.Min]

Area %
[%]

1

UNKNOWN

41.55

2.86

20.5

19.0

2.859

UNKNOWN

45.31

97.14

666.8

646.9

97.141

Total

100.00

687.4

665.9

100.000

-S36-

49



12 (racemic)

OMe

58 @
so |
“
45 ||
40 H
35 ‘I o
30 | o
2 (0]
< 24 ‘ ‘I =
20 | “’
15 ‘ l\l \ ."I \
10 \ | \
| [\
T "‘-¥f |
O—é JL——_ — S g—J‘/ \‘L
28 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [ [mAU.Min] [%]
1 UNKNOWN | 27.35 49.82 52.2 49.3| 49.820
2 UNKNOWN | 69.12 50.18 19.9 49.7| 50.180
Total 100.00 72.1 99.0 ] 100.000

-S37-



12 (97%ee)

OMe

p-MeQ-NS .DATA - Prostar 325 Absorbance Channel 1 ELO7019013

90

80

70

60

50

mAU

1.308

\

04?(—\«-’5

421

0

A

[

™ —

Ny

Peak results :

Min

Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]

1 UNKNOWN | 24.53 0.42 2.4 1.8 0.421
2 |UNKNOWN | 27.86 1.31 6.9 5.6 1.308
3 |UNKNOWN | 29.97 9.69| 4858 41.4 9.694
4 |UNKNOWN | 66.40 88.58| 896 378.0| 88.577
Total 100.00 | 147.7 426.8 | 100.000

-S38-
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13 (racemic)
NO,

p-NO2-NS racemic. DATA fﬁrostar 325 Absorbance Channel 1 EL07019013
1,000} o)
<
900| N 2
™~
(=]
800) [ el
| \ / ."/\\.
700 - [
( \ f \
600) | | [ \
|I II| | .\'\.
400 | \ f \
| \ || \
300) | \ f \
200 f \ / \
100) \ /
/ \ \
o) I . —j_i/ - _ll._/ = —
43 44 45 46 47 48 49 50 51 52 53 54
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU]| [mAU.Min] [%]
1 UNKNOWN | 46.94 49.22 [ 939.0 984.2 | 49.221
UNKNOWN | 50.18 50.78 | 768.8 10154 | 50.779
Total 100.00 | 1707.8 1999.6 | 100.000

-S39-




13 (98%ee)
NO,

380 p-NO2-NS-1 DA%A - Prostar 325 Absorbance Channel 1 ELO7019013
3,600 &
3,400, f
3,200 I
3,000 [ /
2,300 o
2,600 Fo
2,400} ||' ‘
2,200]
2,000 f
2 1,800 ' \
£ 1,600 f \
1,400 f \
1,200} [
1,000 | \
800} f \
600} ' '
400 / \ \ ﬁ
200, , Y, _ : 7___:—7___7__;5
-200]
43 44 45 46 47 48 49 50 51 52 53 54 55
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN [ 46.05 98.14 |1 3463.0 3661.0| 98.145
2 UNKNOWN | 50.20 1.86 68.0 69.2 1.855
Total 100.00 [ 3531.1 3730.2 1 100.000

-S40-



14 (racemic)

o) :/\ “NO,

14

w
I~ 0-NO2-NS racemic 5-95 0.8.DATA - Prostar 325 Absorbance Channel 1 ELO7019013

55 ¥
50 |"|
45 ||
40 ‘
35 ‘
_ %0 |‘ 5
t 24 | N
20 | | ° [ "'.‘
15| & 5 I
10 |‘ ||(‘?II) ::; / |I‘I ‘Ill
3 II lell I‘" "I II"- ."II \
U;i \\&/-\77 3——I¥‘!“\-7—7_ S I j./; \;ﬁ
B 35 40 45 50 55 G0 65 70 75 80
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 33.18 4138 54.0 38.6| 41.376
2 |UNKNOWN | 34.77 9.33 10.5 8.7 9.326
3 |[UNKNOWN |43.00 7.59 8.1 7.1 7.587
4 |UNKNOWN |76.29 41.71 24 1 38.9| 41.711
Total 100.00] 96.8 93.3 ] 100.000

-S41-



14 (97%ee)

14

o) :/\ “NO,

240 |
220 S
200} l"r
180}
160} \||/
140) | ‘
2 120 | ‘
E 100 |
. |
&0 | | oA
9 5w I‘ |\ N
o B [ [\
o —Lﬁoéia- ___,-\___._n('_,_"é,_,.ﬁ.q__ B o EL L_’_q_
=20 35 40 45 50 55 &0 65 70 75
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 32.98 0.39 1.9 1.1 0.390
2 UNKNOWN | 34.56 1.13 43 3.3 1.126
3 UNKNOWN | 42.84 73.87| 2233 2145 73.871
4 UNKNOWN | 75.29 24 .61 44 .3 71.5] 24613
Total 100.00 | 273.9 290.4 1 100.000

-S42-

80



15 (racemic)

O

3
30
28
26
24
22
20
18
- 18
T 14 /
12 | \
10 ‘."‘ \ .
g / ﬂll | "'-.‘
& ’;" ‘I"‘I f."ll \"..I
4 ',‘"' l'\ ,"; \\
; / \. J/
4T = —d
70 71 712 73 14 715 16 77 78 79 80 81 82 83 &4
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU._Min] [%]
1 UNKNOWN | 74.20 50.38 29.5 46.4 | 50.380
UNKNOWN | 80.00 49.62 28.0 457 | 49,620
Total 100.00 57.6 92.21100.000

-S43-



15 (98%ee)

O

1204
1104
1004
90|
80]
70|
60]

mAU

50]
40|
30]
20}
10]
v

m-NO2-NS QB—ZQ,DATP{;LO Prostar 325 Absorbance Channel 1 ELO7019013

/
f
/

o
(e3]
/N
A

/ \

-10]

70

71

Peak results :

72

73

71

73 76

7T 78
Min

Index

Name

Time
[Min]

Quantity
[% Areal

Height
[mAU]

Area
[mAU.Min]

Area %
[%]

1

UNKNOWN

74.74

98.87

112.4

268.7

98.875

UNKNOWN

82.26

1.13

1.5

3.1

1.125

Total

100.00

113.9

271.8

100.000

-S44-




750y

16 (racemic)

700
650,
600}
550,
500)
450
400
2 250
300)
250
200
150
100
50)

-504
18

ra |
AN,

b
o
AN Za N

~>49.290

)

a\.

\

\

A

19 20

Peak results :

21 22 23 24 25 26 27 28 29

Min

30 31

32 33 34 35 36 37 38 39 40

Index

Name Time

[Min]

Quantity
[% Areal

Height
[mAU]

Area
[mAU.Min]

Area %
[%]

1

UNKNOWN | 21.38 50.71

686.4

477.4

50.710

UNKNOWN | 36.03 49.29

335.5

464.0

49.290

Total

100.00

1021.9

941.4

100.000

-845-



16 (97%ee)

1-Nap-NS+CH.DATA - Prostar 325 Absorbance Channel 1 EL0O7019013

450 ,§
400 ll'g'g'
350) |
\ |
300) |
|

-, 250 |

< \

E 200 \
150) || ""\.
100 |
50| fv’/ I|‘ '\\

) ___....5\k !/"\7___,_..,-,‘_,___ o o :_." _\\‘
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 308 39 40
Min

Peak results :

Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]

1 UNKNOWN | 22.16 1.50 17.9 10.7 1.497
UNKNOWN | 36.71 98.50| 4429 705.2 | 98.503

Total 100.00 | 460.8 715.91100.000

-S46-



17 (racemic)

0\
O

26
240
220)
200)
180)
160)
140)

% 120
100)
80)

60)

40)

20)

=201

0f

24

Peak results :

26

27
Min

28

Index

Name

Time
[Min]

Quantity
[% Area]

Height
[mAU]

Area
[mAU.Min]

Area %
[%]

1

UNKNOWN

2510

49.85

237.2

189.0

49.851

2

UNKNOWN

2719

50.15

212.6

190.1

50.149

Total

100.00

449.8

379.1

100.000

-S47-
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17 (96%ee)
0\
O

mAU

-100
24 25 26 27 28 29
Min

Peak results :

Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | ImAU.Min] [%]
1 UNKNOWN | 24.98 1.87| 129 10.0 1.873
UNKNOWN | 26.72 98.13 | 564.2 523.3| 98.127

Total 100.00] &77.2 533.3 1100.000

-S48-




18 (racemic)

‘Y, p-Et-CH+NS racemic1.DATA - Prostar 325 Absorbance Channel 1 ELO7019013
=1 SN b
o | 2
41 1,
|\ P~
Sl | S
30 ‘ | ‘ || ﬁ N
> o5 ‘| ‘ \ N "
<
Ed 1 | A
sl | | R \ A
| \ [
9 ‘ | | I| \l | ||
9 ". o JI ‘
. || Iﬂl‘ l‘ I".I‘ I| ‘I'\,\ I‘| \\\
| A AVE NI~ oA . Ny
13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 a1 32 33
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mMAU.Min] [%]
1 UNKNOWN | 13.86 22 21 46.6 17.0| 22214
2 JUNKNOWN [ 15.59 2697 | 441 20.6| 26.973
3 UNKNOWN | 18.14 23.49 276 18.0| 23.487
4 UNKNOWN [ 29.61 27.33 21.9 209 27327
Total 100.00 ] 140.2 76.5]100.000

-S49-



18 (97%ee)

P-Et-CH+NS major. DATA - Prostar 325 Absorbance Channel 1 ELO7019013

50 I%
45 \ ‘llg
“ P
35 [
30 ‘|
2 25 o
E
20 |
15 ‘| \
L0 B | “"-\
3 E/ "l \
AaNE B e R N
M5 16 17/ 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 15.84 1.50 20 0.8 1.501
2 |UNKNOWN | 27.94 98.50| 496 54.3 | 98.499
Total 100.00] 516 55.1] 100.000

-S50-



19 (racemic)

;}PBLJBH*-NS racemic 2+3 DATA - Prostar 325 Absorbance Channel 1 ELO7019013

&3
“ | d
H a0
18 I o
16 l‘l l\ / "
| I
i | | \ [
12 | [
5 I| II I| |
£ 10 . [
8 |‘ | || |
[ (|
6 | | | \
4 ,'I I‘I‘¥[\"-. II‘ Iﬂ
| [ s [ \
| SV A N N VRN J/ \__/ oL B
21T 22 23 24 25 26 27 28 29 30 31 32 33 34
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | ImAU.Min] [%]
1 UNKNOWN | 22.64 4913| 19.7 10.6 | 49.127
UNKNOWN | 30.86 5087 16.2 11.0 | 50.873
Total 100.00| 359 21.6 1100.000

-S51-




p-t-Bu-CH+NS Dioxane3 DATA - Prostar 325 Absorbance Channel 1 ELO7019013

19 (98%ee)

50 w
55 &
50 ‘u'gf
45 \ ||' "
40 [
35 |I l\
5 30 b
z Lo
€ 25 |
20 |'| '|‘
15 |" |
10 N / [ \
5 s ’\ /
O =1 =1 ——-/ —— ./ l \\“’ s
'31 22 23 24 25 26 27 28 29 30 31 32 33 34
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mMAU.Min] [%]
1 UNKNOWN | 22.67 1.15 0.9 0.5 1.152
UNKNOWN | 31.04 98.85 56.2 39.1] 98.848
Total 100.00 571 39.6 1 100.000

-S52-



20 (racemic)

o
P-Ph-CH#NS racemic070720.DATA - Prostar 325 Absorbance Channel 1 ELO7019013

et
40 i
I

Min
Peak results :

Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mMAU.Min] [%]

1 UNKNOWN | 21.22 3893 394 258| 38.932

2 | UNKNOWN | 22.90 11.80| 11.4 7.8] 11.803

3 | UNKNOWN | 28.31 37.86] 16.7 2511 37.857

4 | UNKNOWN | 32.41 11.41 7.3 7.6] 11.408

Total 100.00) 748 66.3 [ 100.000

-S53-



20 (96%ee)

P-Ph-CH+NS DATA - Prostar 325 Absorbance Channel 1 EL07019013

65 2
60 .‘%
55 [
50 \ P
43 |
40 "-
>3 || \
T 20 ‘
25 |
20 || ""a,l
5 ] © i |
B N N ! /{ | ‘.,/ S~ . VA _\-Lg__
?9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3b
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [ [mAU.Min] [%]
1 UNKNOWN | 21.17 0.47 0.7 0.4 0.466
2 UNKNOWN | 22.83 1.62 2.4 1.5 1.619
3 UNKNOWN | 28.10 8.08 5.8 7.4 8.076
4 UNKNOWN | 31.48 89.84 62.8 82.3| 89.839
Total 100.00 1.7 91.6 | 100.000

-S54-




p-N3-CH+NS racemic. DATA -

21 (racemic)

34 D
32 3 .
30 I~ I‘IL-D'\
28 )y [ /
26 [\ [
24 [ "'-.‘/ [
22 | |
20 [ [
- 18 | I |
E 16 |I \ I|I I\I
14 |‘ \ | \
12 | II"'\ fl I'ﬂ
10 ." \ f
8 | / \
5 .'I‘ \rr" '\.\
4 / ‘ \
2 J | \ |
- & ——F = = —
2
33 34 35 36 37 38 39 40 41 42
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [ [mAU.Min] [%]
1 UNKNOWN | 36.74 4764 27.2 22.8| 47.641
UNKNOWN | 38.48 52.36 324 25.1| 52359
Total 100.00 59.6 47.9(100.000

-S55-

43



21 (93%ee)

P7N376H+N8%re DATA - Prostar 325 Absorbance Channel 1 ELO7019013
24 L
22 N
29 a
18 {1
16 P /
14 [
3" |
E 10 | \
8 |
o ;' \
4 II I\‘\-. o
3 / . &/
0 - / \._TSE_H o |
-2
35 36 37 38 39 40 41 42 43 44 45
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 37.24 96.63 23.9 20.5| 96.632
UNKNOWN | 39.21 3.37 1.1 0.7 3.368
Total 100.00 24.9 21.2 1100.000

-S56-



22 (racemic)

22

SAc

75 Y
70 S
65 /' S
60 [
55 (. [
50 Il ﬂ,// \\\ [
45 [ .
o 40 l I| |‘ I|I
T 35 | I‘ [
30 fo [
25 [ .
20 [ .
15 | \ | \
10 | "-,\ . Ve ) ‘I."I \
1 ./ S/ \\__7,/ N . / \ L
b . I
25 26 27 28 29 30 31 32 33 34 35
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 26.28 49.97 735 420 49973
UNKNOWN | 33.40 50.03 60.0 42.1] 50.027
Total 100.00| 133.5 84.11100.000

-S57-



22 (93%ee)

120
oo
110 %
100 ,I"gg
a0 | ".‘
80) JI ".‘
[ |I I'u
\ |
o 60 | |
E 501 \ ‘II ‘.II
40 | \
30 [ \
20) o | '\._
10 i / \
oF Iﬁ‘&'—é‘_i———f—____ B _./.‘ ~—_!__,_‘_E
-10)
25 26 27 28 29 30 31 32 33 34 35 36
Min
Peak results :
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [ [mAU.Min] [%]
1 UNKNOWN | 25.50 3.53 56 3.3 3.532
UNKNOWN | 33.27 9647 | 1114 90.6 | 96.468
Total 100.00] 117.0 93.9 ] 100.000

-S58-



