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1. General and Materials

General: All reactions were carried out under an atmosphere of nitrogen using standard
Schlenk techniques, unless otherwise noted. 'H NMR and >C NMR spectra were recorded at
room temperature in CDCl; on 400 MHz instrument with tetramethylsilane (TMS) as internal
standard. Enantiomeric excess was determined by HPLC analysis, using chiral column described
below in detail. Optical rotations were measured by polarimeter. Flash column chromatography
was performed on silica gel (200-300 mesh). All reactions were monitored by TLC analysis. The
configuration was determined by X-ray crystallographic analysis.

Materials: Commercially available reagents were used throughout without further
purification other than those detailed below. The solvents for asymmetric hydrogenation reaction
were purchased without further purification.

2. Typical Procedure for the Preparation of Diaryl Ether

R3
3
R F HOORZ "
ot o
NO, NaH, DMF \C[
NO,
5
6

Typical Procedure for the Preparation of Diphenyl Ether 6a: To a reaction mixture of
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NaH (0.32 g, 8 mmol) and DMF (10 mL) was added dropwise a solution of phenol (0.71 g, 7.5
mmol) in DMF, it was stirred for 1 h at room temperature. Subsequently, 0-fluoro nitrobenzene
(0.71 g, 5 mmol) in DMF (2 mL) was dropped slowly to the mixture above and stirred for another
1 h at room temperature, then stirred for 12 h at 50 °C. After routine workup, the crude product
was purified by flash chromatography on silica gel using petroleum ether and EtOAc to give 6a.

1-nitro-2-phenoxybenzene (6a).' 92% yield, '"H NMR (400 MHz, CDCl3) & 7.00-7.06 (m, 3H),
o 7.17-7.21 (m, 2H), 7.36-7.40 (m, 2H), 7.48-7.49 (m, 1H), 7.95 (dd, J=8.2, 1.7

@[ Hz, 1H); “C NMR (100 MHz, CDCls) & 119.1, 119.4, 120.7, 123.3, 124.8,
NOz 6a 125.9,130.3, 134.3, 150.9, 156.0.

1-nitro-2-(p-tolyloxy)benzene (6b).> 93% yield, "H NMR (400 MHz, CDCl5) & 2.35 (s, 3H), 6.96

(dd, J=8.0, 5.0 Hz, 3H), 7.16 (dd, J = 14.6, 8.0 Hz, 3H), 7.44-7.49 (m, 1H),

@[O 7.92 (dd, J = 8.0, 1.3 Hz, 1H); *C NMR (100 MHz, CDCl5) & 20.9, 119.6,
NO, 6b 120.0, 122.8, 125.8, 130.7, 134.2, 134.6, 141.2, 151.5, 153.4.

1-methyl-2-(2-nitrophenoxy)benzene (6¢).” 93% yield, 'H NMR (400 MHz, CDCls) & 2.23 (s,

3H), 6.80 (t, J = 7.4 Hz, 1H), 6.93 (d, J = 7.9 Hz, 1H), 7.12-7.15 (m, 2H), 7.20

0 (t, 3=7.9 Hz, 1H), 7.27 (d, J = 7.4 Hz, 1H), 7.43 (t, J = 1.6 Hz, 1H), 7.93 (dd, J

@NO = 8.0, 1.6 Hz, 1H); BC NMR (100 MHz, CDCl3) 6 16.1, 118.5, 120.0, 122.3,

2 b 125.5,125.9,127.6, 130.2, 132.0, 134.3, 140.5, 151.3, 153.1.

1-isopropyl-2-(2-nitrophenoxy)benzene (6d). 75% yield, '"H NMR (400 MHz, CDCl;) & 1.22 (d,

J=8.0 Hz, 3 H), 1.26 (d, J = 4.7 Hz, 3H), 3.21-3.28 (m, 1H), 6.86 (d, J =84

Hz, 1H), 6.91 (t, J = 4.9 Hz, 1H), 7.15 (t, J = 7.3 Hz, 1H), 7.19-7.21 (m, 2H),

o} 7.39 (t,J=4.4 Hz, 1H), 7.44 (t, J = 1.1 Hz, 1H), 7.95 (dd, J = 8.0, 1.7 Hz, 1H);

@[ 3C NMR (100 MHz, CDCly) & 23.1, 27.4, 118.7, 120.0, 122.3, 125.6, 125.9,

127.3, 127.6, 134.2, 140.5, 140.7, 151.7, 152.2; HRMS Calculated for
C1sH;sNO;Na[M+Na]280.0950, found 280.0948.

NO2 6d

4-(2-nitrophenoxy)biphenyl (6e).” 81% yield, '"H NMR (400 MHz, CDCl3) § 7.09-7.13 (m, 3H),
o—@Ph 7.18-7.22 (m, 1H), 7.29-7.36 (m, 1H), 7.45 (t, J = 7.3 Hz, 2H), 7.53-7.61
@[ (m, 5H), 7.98 (dd, J = 8.2, 1.6 Hz, 1H); >°C NMR (100 MHz, CDCl;) &
NO, 6e 119.6, 120.9, 123.5, 126.0, 127.2, 127.5, 128.9, 129.0, 134.4, 137.9, 140.4,
141.6, 150.8, 155.5.

2-(2-nitrophenoxy)biphenyl (6f).* 83% yield, '"H NMR (400 MHz, CDCls) § 6.75 (d, J = 8.4 Hz,
Ph 1H), 7.00 (t, J = 7.8 Hz, 1H), 7.08 (d, J = 7.9 Hz, 1H), 7.25 (d, J = 6.8 Hz, 1H),
o @ 7.30-7.38 (m, 5H), 7.48 (d, J = 7.4 Hz, 1H), 7.52 (d, J = 8.0 Hz, 2H), 7.82 (d, J
@[ = 8.1 Hz, 1H); *C NMR (100 MHz, CDCl3) & 119.0, 120.8, 122.4, 125.8, 127.7,
NO; 6f  128.4,129.2,131.8, 134.1, 137.0, 140.5, 151.2, 152.0.
4-methyl-1-nitro-2-phenoxybenzene (6g).” 27% yield, '"H NMR (400 MHz, CDCl3) & 2.34 (s,
3H), 6.80 (s, 1H), 6.98-7.05 (m, 3H), 7.18 (dd, J = 7.4, 1.0 Hz, 1H), 7.35-7.40 (m, 2H), 7.89 (dd, J
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= 8.4, 1.9 Hz, 1H); ®C NMR (100 MHz, CDCl;) § 21.8, 119.3, 121.2, 124.2,

<)
\@ 124.6, 126.0, 130.2, 139.2, 146.2, 150.9, 156.1.
NO, 69

1-(4-fluorophenoxy)-2-nitrobenzene (6h).® 81% yield, "H NMR (400 MHz, CDCl3) & 6.96 (d, J
° e 8.4 Hz, 1H), 6.99-7.08 (m, 4H), 7.19 (dd, J = 13.6, 7.9 Hz, 1H), 7.50 (t, J
@[ O =7.9 Hz, 1H), 7.92 (t, J = 3.9 Hz, 1H); *C NMR (100 MHz, CDCl3) & 116.7,
NO, 6h 117.0, 120.0, 121.0, 123.3, 125.9, 134.4, 141.3, 151.4 (d, Jcr = 65 Hz),

159.6 (d, Jc.r = 242 Hz).

1-chloro-2-(2-nitrophenoxy)benzene (6i).” 81% yield, '"H NMR (400 MHz, CDCl;)  6.76 (d, J =

cl 8.4 Hz, 1H), 6.99 (dd, J = 8.0, 1.3 Hz, 1H), 7.10-7.14 (m, 2H), 7.18-7.21 (m,

o 1H), 7.39-7.43 (m, 2H), 7.90 (dd, J = 8.2, 1.4 Hz, 1H); *C NMR (100 MHz,

©: CDCl;) 6 119.1, 121.6, 123.4, 126.1, 126.4, 128.5, 131.3, 134.5, 140.6, 150.5,
NOz 6 151.0.

1-bromo-2-(2-nitrophenoxy)benzene (6j).* 82% yield, "H NMR (400 MHz, CDCl3) & 6.85 (d, J
Br = 8.4 Hz, 1H), 7.04 (d, J = 8.1 Hz, 1H), 7.11 (dd, J = 7.8, 1.2 Hz, 1H), 7.20 (¢, J
o@ = 8.1 Hz, 1H), 7.33 (t, J = 7.9 Hz, 1H), 7.50 (t, J = 8.3 Hz, 1H), 7.65 (dd, J =

i :NOZ 6i

8.0, 1.3 Hz, 1H), 7.98 (d, J = 8.1 Hz); °C NMR (100 MHz, CDCl3) § 115.3,
119.3,121.4, 123.4, 126.1, 126.6, 129.2, 134.3, 134.5, 150.4, 152.3.
3. Typical Procedure for the Reduction of Nitro Group and Acylation

R3 R3
4 2
R“C[OORZ 1) Pd/C, H,, EtOH R \Q:OOR
2) R'C(O)CI, Et3N, CH,Cly N—_R!
N R
6 o}

Typical Procedure for the Preparation of Intermediate 7a: Compound 6a (2.0 g, 9.3
mmol) was dissolved in 5 mL of EtOH, 5% palladium on charcoal (0.10 g) and 0.25 ml of AcOH
were added to the solution, the reduction was carried out with hydrogen gas at an initial pressure
of 60 psi for 12 h. The catalyst was filtered off. Then concentration in vacuo and purification by
flash chromatography afforded aniline derivative. Subsequently, the product was dissolved in 20
mL of CH,Cl, and cooled to 0 °C, then acetyl chloride (0.70 g, 8.9 mmol) was added slowly to the
solution, the temperature increased spontaneous to ambient temperature, and monitored by TLC.
Then water (20 mL) was added to the mixture. The organic layers was washed by brine (1x30 mL),
dried by anhydrous Na,SO,4, concentrated in vacuo. The residue was purified by flash
chromatography on silica gel using petroleum ether and EtOAc to give 7a.

N-(2-phenoxyphenyl)acetamide (7a).” White solid, mp = 74-76 °C, 89% yield, 'H NMR (400
MHz, CDCl3) 8 2.16 (s, 3H), 6.83 (d, J=8.1 Hz, 1H), 7.01 (dd, J = 14.0, 8.1
©:O© Hz, 3H), 7.09-7.17 (m, 2H), 7.36 (t, J = 8.4 Hz, 2H), 7.77 (br, 1H), 8.43 (d, J
NHAc 7a = 8.1 Hz, 1H); *C NMR (100 MHz, CDCl;) & 25.0, 117.8, 118.8, 121.1,

124.1, 124.2, 130.0, 130.2, 145.7, 156.6, 168.5.
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N-(2-(p-tolyloxy)phenyl)acetamide (7b).” White solid, mp = 74-75 °C, 92% yield, 'H NMR (400
MHz, CDCls) 8 2.18 (s, 3H), 2.35 (s, 3H), 6.79 (d, J = 8.0 Hz, 1H), 6.91-6.99
@E (m, 3H), 7.08 (t, J = 7.6 Hz, 1H), 7.16 (d, J = 8.2 Hz, 2H), 7.79 (br, 1H), 8.43
NHAc 7b (d, J=8.0 Hz, 1H); C NMR (100 MHz, CDCl3) § 20.9, 25.1, 117.2, 119.0,

120.9, 123.8, 124.0, 129.7, 130.6, 133.8, 146.2, 154.1, 168.5.

N-(2-(o-tolyloxy)phenyl)acetamide (7c).” White solid, mp = 79-82 °C, 92% yield, "H NMR (400
MHz, CDCl3) § 2.18 (s, 3H), 2.24 (s, 3H), 6.59 (d, J = 8.1 Hz, 1H), 6.91 (dd, J
@ =16.7, 7.9 Hz, 2H), 7.03 (t, J = 7.8 Hz, 1H), 7.10 (t, J = 7.4 Hz, 1H), 7.18 (t, J
= 7.6 Hz, 1H), 7.26 (t, J = 7.4 Hz, 1H), 7.89 (br, 1H), 8.43 (d, J = 8.1 Hz, 1H);
NHAc 7c 13C NMR (100 MHz, CDCL) & 16.2, 25.0, 115.5, 119.9, 120.8, 123.1, 123.9,
124.8, 127.6, 128.9, 129.9, 131.8, 146.3, 153.8, 168.5.

N-(2-(2-isopropylphenoxy)phenyl)acetamide (7d). White solid, mp = 63-66 °C, 93% yield, 'H

NMR (400 MHz, CDCl3) & 1.26 (s, 3H), 1.27 (s, 3H), 2.20 (s, 3H), 3.24-3.31

(m, 1H), 6.66 (d, J = 8.1 Hz, 1 H), 6.86 (t, J = 5.6 Hz, 1H), 6.95 (t, J = 8.0 Hz,

o] 1H), 7.06 (t, J = 7.7 Hz, 1H), 7.18 (dd, J = 5.6, 3.2 Hz, 2H), 7.39 (dd, J = 5.4,

@[ 3.6 Hz, 1H), 7.88 (br, 1H), 8.44 (d, J = 8.0 Hz, 1H); °C NMR (100 MHz,

CDCl;) 6 23.2, 25.0, 27.2, 116.0, 119.7, 120.8, 123.2, 124.0, 125.0, 127.3, 129.1,

140.1, 146.7, 152.9, 168.4;, HRMS Calculated for C;;H;9NO,Na [MJrNa]+ 292.1313, found
292.1317.

NHAc 7d

N-(2-(biphenyl-4-yloxy)phenyl)acetamide (7e). White solid, mp = 136-138 °C, 94% yield, 'H

NMR (400 MHz, CDCl;) & 2.18 (s, 3H), 6.92 (d, J = 8.0 Hz, 1H), 7.04 (t, J

©: O = 7.4 Hz, 1H), 7.09-7.16 (m, 3H), 7.36 (t, J = 6.9 Hz, 1H), 7.46 (t, J=7.2

NHAC 7€ Hz, 2H), 7.58-7.60 (m, 4H), 7.80 (br, 1H), 8.47 (d, J = 7.9 Hz, 1H); C

NMR (100 MHz, CDCls) 6 25.0, 118.0, 119.0, 121.2, 124.2, 124.3, 127.1,

127.4, 128.8, 129.0, 130.1, 137.2, 140.4, 145.6, 156.1, 168.5; HRMS Calculated for CyH;sNO,
[M+H]" 304.1338, found 304.1347.

N-(2-(biphenyl-2-yloxy)phenyl)acetamide (7f). 95% yield, '"H NMR (400 MHz, CDCl;) § 2.04

(s, 3H), 6.83 (d, J = 8.1 Hz, 1H), 6.99-7.03 (m, 3H), 7.25 (t, J = 7.5 Hz, 1H),

@ 7.29-7.38 (m, 4H), 7.46 (t, J = 5.8 Hz, 3H), 7.49 (br, 1H), 8.34 (d, J = 8.0 Hz,

1H); C NMR (100 MHz, CDCls) & 24.9, 117.1, 120.1, 121.0, 123.7, 123.9,

NHAC 124.9, 127.7, 128.5, 129.1, 129.2, 129.6, 131.6, 133.9, 137.6, 146.3, 153.0,
168.4; HRMS Calculated for Co0H;sNO, [M+H]" 304.1338, found 304.1345.

N-(4-methyl-2-phenoxyphenyl)acetamide (7g).” White solid, mp = 59-60 °C, 83% yield, 'H
NMR (400 MHz, CDCl3) § 2.14 (s, 3H), 2.24 (s, 3H), 6.66 (s, 1H), 6.92 (d, J
\C[ = 8.2 Hz, 1H), 7.01 (d, J = 7.9 Hz, 2H), 7.15 (t , J = 7.3 Hz, 1H), 7.36 (t, J =
NHAc 7g 8.2 Hz, 2H), 7.65 (br, 1H), 8.27 (d, J = 8.3 Hz, 1H); °C NMR (100 MHz,
CDCl;) 6 21.1, 25.0, 118.5, 118.7, 121.1, 123.9, 124.8, 127.4, 130.1, 134.2,

145.6, 156.7, 168.4.
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N-(2-(4-fluorophenoxy)phenyl)acetamide (7h). White solid, mp = 76-78 °C, 89% vyield, 'H
NMR (400 MHz, CDCl3) & 2.18 (s, 3H), 6.76 (d, J = 8.1 Hz, 1H), 6.97-7.00
OOF (m, 3H), 7.03-7.11 (m, 3H), 7.76 (br, 1H), 8.42 (d, J = 8.0 Hz, 1H); °C
@NHAC s NMR (100 MHz, CDCl3)  25.0, 116.6, 116.9, 120.5, 120.6, 121.2, 124.1,
129.6, 146.2, 152.2, 159.3 (d, Jo.r = 241 Hz), 168.5; HRMS Calculated for

C14sH,3NO,F [M+H]" 246.0930, found 246.0924.

N-(2-(2-chlorophenoxy)phenyl)acetamide (7i).” White solid, mp = 82-84 °C, 93% yield, 'H

cl NMR (400 MHz, CDCl3) § 2.16 (s, 3H), 6.83 (d, J = 7.8 Hz, 1H), 6.98-7.03 (m,

o 2H), 7.09-7.17 (m, 2H), 7.36 (t, J = 8.3 Hz, 2H), 7.76 (br, 1H), 8.43 (d, J = 7.9

@[ Hz, 1H); °C NMR (100 MHz, CDCl3) § 25.0, 117.9, 118.8, 121.1, 124.1, 124.2,
NHAc 7i

125.6, 128.4,130.2, 131.1, 145.7, 156.6, 168.5.

N-(2-(2-bromophenoxy)phenyl)acetamide (7j).” White solid, mp = 90-92 °C, 91% yield, 'H

Br NMR (400 MHz, CDCls) & 2.19 (s, 3H), 6.75 (t, J = 1.0 Hz, 1H), 6.98-7.00 (m,
o 2H), 7.04-7.12 (m, 2H), 7.28 (t, J = 7.5 Hz, 1H), 7.65 (dd, J = 8.0, 1.4 Hz, 1H),
@[ 7.82 (br, 1H), 8.42 (d, J = 8.0 Hz, 1H); >C NMR (100 MHz, CDCl;) & 25.0,
NHAC 7i 1148, 117.1, 120.6, 121.4, 124.0, 124.4, 125.9, 129.1, 129.5, 134.1, 145.4,
152.9, 168.6.

N-(2-phenoxyphenyl)propionamide (7k).” 75% yield, "H NMR (400 MHz, CDCl3) & 1.17-1.22
. @ (m, 3H), 2.35-2.42 (m, 2H), 6.86 (t, J = 1.3 Hz, 1H), 7.01-7.03 (m, 3H),
@[ 7.10-7.15 (m, 2H), 7.34-7.38 (m, 2H), 7.74 (br, 1H), 8.47 (d, J = 7.9 Hz, 1H):
N "C NMR (100 MHz, CDCL) § 9.8, 311, 1180, 1187, 121.0, 1240, 1243,

O 7k 130.2,145.5,156.7,172.2.

N-(2-phenoxyphenyl)butyramide (71).” White solid, mp = 65-66 °C, 85% yield, 'H NMR (400
o MHz, CDCl3) § 0.96 (t, J = 7.4 Hz, 3H), 1.68-1.75 (m, 2H), 2.33 (t, J = 7.4 Hz,
@E 2H), 6.85 (d, J = 8.1 Hz, 1H), 6.98-7.02 (m, 3H), 7.13 (dd, J = 17.8, 7.4 Hz,
H\n/\/ 2H), 7.36 (t, J = 7.8 Hz, 2H), 7.72 (br, 1H), 8.47 (d, J = 8.0 Hz, 1H); "°C
o7 NMR (100 MHz, CDCl3) & 13.8, 19.2, 40.1, 118.0, 118.7, 121.1, 124.0, 124.3,

130.2, 145.6, 156.7, 171.5.

N-(2-phenoxyphenyl)-2-phenylacetamide (7m). White solid, mp = 134-136 °C, 78% vyield, 'H
o@ NMR (400 MHz, CDCl3) & 3.68 (s, 2H), 6.76 (d, J = 7.9 Hz, 2H), 6.84 (d, J =
@[ 8.1 Hz, 1H), 6.99 (t, J = 7.8 Hz, 1H), 7.06-7.17 (m, 4H), 7.23-7.29 (m, 5H),
N Ph 768 (br, 1H), 8.41 (d, J = 8.0 Hz, 1H); *C NMR (100 MHz, CDCl3) 5 45.2,
O ™M 1176, 119.0, 121.0, 123.6, 124.4, 1248, 127.7, 129.3, 129.6, 130.0, 1304,

134.3, 144.9, 156.8, 169.3; HRMS Calculated for C;0H;sNO, [M+H]" 304.1338, found 304.1344.

N-(2-phenoxyphenyl)benzamide (7n)."® White solid, mp = 72-74 °C, 86% yield, '"H NMR (400
MHz, CDCly) 8 6.94 (d, = 1.2 Hz, 1H), 7.07-7.10 (m, 3H), 7.17-7.20 (m, 2H),

@[OQ 7.37-7.52 (m, SH), 7.82 (t, J = 7.8 Hz, 2H), 8.57 (br, 1H), 8.67 (d, J = 8.2 Hz,
NP 1H); PC NMR (100 MHz, CDCL) § 1180, 1186, 121.0, 124.1, 1243, 127.1,

o)
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128.8,130.0, 130.1, 131.9, 135.0, 146.0, 156.5, 165.4.

4. Typical Procedure for Cyclization to Seven-membered Cyclic Imines

R3 R3
R4 OORZ 4 o)
PPA POC, R R2
N— R 120°C =
H\ﬂ/ N RL
o)
7 8

Typical Procedure for the Preparation of Cyclic Imine 8a: To a mixture of polyphosphoric
acid (PPA) (7.0 g) and phosphorus oxychloride (2.1 g, 13.5 mmol) was added amido derivative of
diphenyl ether 7a (0.62 g, 2.7 mmol). The reaction mixture was heated at 120 °C for 3 h and
poured into ice-cold water, then treated with aqueous ammonia and extracted with CH,Cl, (3x50
mL), dried with anhydrous Na,SO,, concentrated under vacuum, the crude product was purified
by flash chromatography on silica gel eluted by petroleum ether and EtOAc to give 8a.

(2)-11-methyldibenzo[b,f][1,4]oxazepine (8a)."' Yellow solid, mp = 82-84 °C, 88% yield, 'H
o NMR (400 MHz, CDCl3) § 2.63 (s, 3H), 7.13-7.15 (m, 3H), 7.16-7.20 (m, 2H),
@[ 7.26-7.29 (m, 1H), 7.41 (dd, J = 15.8, 7.9 Hz, 2H); *C NMR (100 MHz, CDCl5)
2/ ve 0 27.8,1208, 121.0, 1252, 125.7, 127.4, 127.8, 128.6, 129.2, 132.9, 140.8,

@ 152.7, 161.0, 167.5.

e

(2)-2,11-dimethyldibenzo[b,f][1,4]oxazepine (8b). 89% yield, 'H NMR (400 MHz, CDCl;) &
o 2.30 (s, 3H), 2.63 (s, 3H), 7.06 (d, J = 8.8 Hz, 1H), 7.14 (dd, J=3.7, 1.8 Hz,
@[ p“"e 3H), 7.19-7.20 (m, 2H), 7.29-7.31 (m, 1H); *C NMR (100 MHz, CDCl;) &
gb/ " 20.8, 27.6, 120.4, 120.6, 125.5, 127.2, 127.6, 128.7, 133.3, 134.6, 140.8,

152.7, 158.8, 167.4; HRMS Calculated for C;sH;4,NO [M+H]+ 224.1075,
found 224.1086.

(2)-4,11-dimethyldibenzo[b,f][1,4]oxazepine (8c). Yellow solid, mp = 49-52 °C, 93% yield, 'H

Me NMR (400 MHz, CDCls) § 2.46 (s, 3H), 2.61 (s, 3H), 7.05 (t, J = 7.6 Hz, 1H),

o 7.11-7.15 (m, 3H), 7.23-7.27 (m, 3H); °*C NMR (100 MHz, CDCl;) § 16.5, 27.9,

@[ B 121.0, 124.7, 125.5, 126.2, 127.0, 127.7, 129.1, 130.2, 134.0, 141.1, 152.5,

’; Me 158.8, 167.9; HRMS Calculated for C;sH;4;NO [M+H]+ 224.1075, found
224.1082.

C

(2)-4-isopropyl-11-methyldibenzo[b,f][1,4]oxazepine (8d). White solid, mp = 46-48 °C, 89%
i-Pr yield, '"H NMR (400 MHz, CDCl;) & 1.27 (s, 3H), 1.29 (s, 3H), 2.63 (s, 3H),

o 3.76-3.82 (m, 1H), 7.12-7.17 (m, 4H), 7.24-7.29 (m, 2H), 7.38 (dd, J = 7.6, 1.6

@( Hz, 1H); *C NMR (100 MHz, CDCl3) § 23.6, 26.5, 28.1, 121.0, 125.1, 125.6,

gld/ Me 126.0, 127.1, 127.8, 129.3, 129.6, 140.8, 141.3, 152.7, 157.9, 168.2; HRMS
Calculated for C7H;sNO [MJrH]+ 252.1388, found 252.1394.

(2)-11-methyl-2-phenyldibenzo[b,f][1,4]oxazepine (8e). White solid, mp = 83-84 °C, 91% yield,
'H NMR (400 MHz, CDCl3) & 2.71 (s, 3H), 7.17-7.19 (m, 3H), 7.25 (d, J = 7.9 Hz, 1H), 7.33-7.39
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o on (m, 2H), 7.46 (t, J = 7.6 Hz, 2H), 7.52 (t, J = 1.2 Hz, 2H), 7.63 (t, J = 2.2
@[ :Q\ Hz, 2H); *C NMR (100 MHz, CDCly) & 27.8, 120.8, 121.3, 125.8, 127.2,

N~ Me 127.3, 127.5, 127.8, 127.9, 129.1, 129.4, 131.5, 138.6, 140.0, 140.8, 152.6,

8e 160.5, 167.4; HRMS Calculated for C,oH;sNO [M+H]+ 286.1232, found
286.1236.

(2)-11-methyl-4-phenyldibenzo[b,f][1,4]oxazepine (8f). Yellow solid, mp = 152-154 °C, 87%
Ph yield, '"H NMR (400 MHz, CDCls)  2.70 (s, 3H), 6.33 (d, J = 8.0 Hz, 1H), 6.91

o} (t, J = 8.0Hz, 1H), 7.06 (t, J = 7.9 Hz, 1H), 7.23-7.26 (m, 2H), 7.42-7.44 (m,
@[ B 2H), 7.45-7.49 (m, 3H), 7.59 (d, J = 7.0 Hz, 2H); *C NMR (100 MHz, CDCls)
'\éf Me & 28.0, 120.9, 125.1, 125.5, 127.1, 127.4, 127.6, 127.8, 128.2, 129.9, 130.1,

133.5, 134.9, 137.1, 141.0, 152.3, 157.3, 167.6; HRMS Calculated for
Co0H sNO [M+H]" 286.1232, found 286.1235.

(2)-7,11-dimethyldibenzo[b,f][1,4]oxazepine (8g). 91% yield, 'H NMR (400 MHz, CDCl;) &

Ve o 2.31 (s, 3H), 2.63 (s, 3H), 6.96 (d, J = 7.6 Hz, 2H), 7.16-7.19 (m, 3H),
C[ 7.39-7.44 (m, 2H); *C NMR (100 MHz, CDCls) § 21.0, 27.6, 120.9, 121.2,
b M 1251,1264,1275,1286,129.2, 1327, 1378, 1383, 1523, 1608, 166.6;

HRMS Calculated for C;sH4NO [M+H]+ 224.1075, found 224.1081.

(2)-2-fluoro-11-methyldibenzo[b,f][1,4]oxazepine (8h). Yellow solid, mp = 72-74 °C, 95% yield,
o . 'H NMR (400 MHz, CDCl3) & 2.60 (s, 3H), 7.08-7.17 (m, 6H), 7.27 (dd, J =
@[ p 2.8, 1.3 Hz, 1H); >C NMR (100 MHz, CDCl3) & 27.6, 114.9 (d, Jo.r = 24
Ns/h Me Hz), 119.5 (d, Jc.r = 23 Hz), 120.7, 122.3, 125.9, 127.7, 128.0, 130.1, 140.5,

152.5, 156.9, 159.6 (d, Jcr = 243 Hz), 165.9; HRMS Calculated for
C14H,;NOF [M+H]" 228.0825, found 228.0823.

(2)-4-chloro-11-methyldibenzo[b,f][1,4]oxazepine (8i). 87% yield, '"H NMR (400 MHz, CDCl5)
52.63 (s, 3H), 7.13 (t, = 7.9 Hz, 1H), 7.17 (dd, J = 5.9, 3.6 Hz, 2H), 7.27-7.31

Cl
o (m, 1H), 7.35 (dd, J = 5.8, 3.6 Hz, 2H), 7.49 (d, J = 8.0 Hz, 1H); *C NMR (100
@[ MHz, CDCLy) 8 27.8, 121.5, 125.6, 126.1, 126.6, 126.8, 127.6, 127.7, 130.7,
“;I/ ve  132.7,1405,151.9, 155.6, 166.5; HRMS Calculated for C1,H;;NOCI [M+H]"
244.0529, found 244.0527.

(Z)-4-bromo-11-methyldibenzo[b,f][1,4]oxazepine (8j)."" 96% vyield, '"H NMR (400 MHz,

Br CDCl;) & 2.63 (s, 3H), 7.05 (t, J = 7.9 Hz, 1H), 7.18 (dd, J = 6.0, 3.6 Hz, 2H),
o] 7.28-7.31 (m, 1H), 7.36 (dd, J = 7.8, 1.4 Hz, 1H), 7.43 (t, J = 3.6 Hz, 1H), 7.66
@[ B (dd, J = 7.9, 1.4 Hz, 1H); *C NMR (100 MHz, CDCl;) & 27.9, 115.7, 121.7,
'\;j Me 126.1, 127.5,127.6, 127.7, 130.6, 135.8, 140.4, 152.0, 156.6, 166.4.
(2)-11-ethyldibenzo[b,f][1,4]oxazepine (8K). 91% yield, "H NMR (400 MHz, CDCl;) & 1.32 (t, J
= 7.4 Hz, 3H), 2.95 (dd, J = 14.8, 7.4 Hz, 2H), 7.14-7.21 (m, 5H), 7.30 (dd, J =
@Op 4.3,1.0 Hz, 1H), 7.42 (t, J = 7.9 Hz, 2H); *C NMR (100 MHz, CDCl3) 5 11.9,
N= 33.4,120.7,121.0, 125.3, 125.7, 127.2, 127.9, 128.2, 128.6, 132.6, 141.0, 152.7,
gk Et
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161.6, 171.6; HRMS Calculated for C;sH;;NO [M+H]" 224.1075, found 224.1085.

(2)-11-propyldibenzo[b,f][1,4]oxazepine (81)."" Yellow solid, mp = 65-67 °C, 92% vyield, 'H
NMR (400 MHz, CDCl3) & 1.02 (t, J = 7.4 Hz, 3H), 1.72-1.77(m, 2H), 2.90 (t, J

@( = 7.4 Hz, 2H), 7.13-7.20 (m, 5H), 7.26 (t, J = 8.2 Hz, 1H), 7.39-7.43(m, 2H);
= C NMR (100 MHz, CDCl3) & 14.0, 21.1, 42.3, 120.7, 121.0, 125.2, 125.7,

8 Pr 127.2,127.9, 128.4, 128.6, 132.7, 140.9, 152.8, 161.6, 171.0.

(2)-11-benzyldibenzo[b,f][1,4]oxazepine (8m). Yellow solid, mp = 92-95 °C, 81% yield, 'H
o NMR (400 MHz, CDCl3) § 4.29 (s, 2H), 7.12-7.20 (m, 6H), 7.28 (t, J = 7.2 Hz,
@[ p 2H), 7.35-7.39 (m, 4H), 7.46 (d, J = 7.2 Hz, 1H); °C NMR (100 MHz, CDCl;)
lél; - 5 47.0, 120.8, 121.1, 125.2, 125.8, 126.8, 127.7, 128.0, 128.4, 128.5, 128.8,

129.0, 132.8, 137.6, 140.8, 152.7, 161.7, 168.8; HRMS Calculated for
Co0H sNO [M+H]" 286.1232, found 286.1234.

(2)-11-phenyldibenzo[b,f][1,4]oxazepine (8n)."" Yellow solid, mp = 105-107 °C, 71% yield, 'H
o NMR (400 MHz, CDCls) & 7.12-7.19 (m, 5H), 7.27-7.33 (m, 1H), 7.42-7.47 (m,
@[ p 5H), 7.82 (dd, J = 7.7, 1.4 Hz, 2H); *C NMR (100 MHz, CDCl;) 5 120.9, 121.2,
N= 124.7, 125.8, 127.6, 127.7, 128.4, 129.9, 130.6, 131.5, 1332, 140.3, 141.1,

Ph
8n 152.6, 162.2, 167.3.

5. General Procedure for Ir-catalyzed Asymmetric Hydrogenation of Cyclic

Imines
R3 R®
R4 0 2 [ICOD)CI, / (S)-Xyl-C5*TunePhos R* 0 R2
R
_ morpholine-HCI (20 mol%) /
N Hy (700 psi), CHyClp, RT N~
8 9

A mixture of [Ir(COD)Cl], (1.7 mg, 0.0025 mmol) and (S)-Xyl-C;*-TunePhos (4.0 mg,
0.0055 mmol) in 1 mL CH,Cl, was stirred at room temperature for 10 min in a glovebox, then
morpholine-HCI salt (6.2 mg, 0.05 mmol) and substrate 8 (0.25 mmol) together with 2 mL of
CH,Cl, were added and the solution was stirred for another 10 min. The hydrogenation was
performed at room temperature under H, (700 psi) for 20 h. After the hydrogen gas was carefully
released, the reaction mixture was purified with a silica gel column eluted with petroleum ether
and EtOAc to give pure product 9.

Racemates of 9 were prepared by NaBH, reduction of the corresponding hydrogen substrates
8 in MeOH.

(-)-(S)-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9a)."> 98% yield, 94% ee, [a]’’p =
o -109.1 (c 1.26, CHCL;); 'H NMR (400 MHz, CDCL;) & 1.63 (d, J = 6.8 Hz, 3H),
@[ p 3.67 (br, 1H), 5.05 (dd, J = 13.6, 6.8 Hz, 1H), 6.53 (dd, J = 7.9, 1.4 Hz, 1H),
N"ve 667 (t, J=7.8 Hz, 1H), 6.83 (t, J = 7.4 Hz, 1H), 7.10 (t, J = 7.0 Hz, 2H),
%a 7.15-7.24 (m, 3H); *C NMR (100 MHz, CDCL) & 20.1, 50.1, 118.6, 119.1,
121.0, 122.0, 124.6, 124.7, 125.5, 129.0, 135.4, 138.4, 144.5, 157.8; HPLC (AD-H, elute:
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Hexanes/i-PrOH = 80/20, detector: 254 nm, flow rate: 0.7 mL/min), t; = 7.9 min (major), t, = 9.2

min (minor).

(-)-(S)-2,11-dimethyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9b). 96% yield, 90% ee, [a]*’p
opm =-149.2 (c 1.22, CHCl;);'H NMR (400 MHz, CDCl3) & 1.63 (d, J = 6.8 Hz,
@[ 3H), 2.32 (s, 3H), 3.71 (br, 1H), 5.03 (dd, J = 13.6, 6.8 Hz, 1H), 6.53 (d, J
N e =7.9 Hz, 1H), 6.66 (t, J = 7.6 Hz, 1H), 6.84 (t, J = 7.4 Hz, 1H), 7.02 (d, J =

% 8.4 Hz, 1H), 7.05-7.09 (m, 3H); >C NMR (100 MHz, CDCl3) § 20.2, 21.2,

50.1, 118.6, 119.1, 120.7, 121.9, 124.6, 126.0, 129.3, 134.1, 134.9, 138.4, 144.7, 155.6; HPLC
(AD-H, elute: Hexanes/i-PrOH = 80/20, detector: 254 nm, flow rate: 0.7 mL/min), t; = 8.3 min

(major), t, = 9.4 min (minor); HRMS Calculated for C;sH;(NO [M+H]" 226.1232, found
226.1232.

(-)-(S)-4,11-dimethyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9c). Yellow solid, mp = 52-55
Me °C, 98% vyield, 91% ee, [a]*’p = -73.6 (¢ 1.12, CHCL;); '"H NMR (400 MHz,

o CDCl;) 6 1.64 (d, J=6.8 Hz, 3H), 2.43 (s, 3H), 3.72 (br, 1H), 5.11 (dd, J=13.7,
@[ 6.8 Hz, 1H), 6.53 (d, J = 7.9 Hz, 1H), 6.66 (t, J = 7.7 Hz, 1H), 6.85 (t, J = 7.6
N"e  Hz 1H), 6.99-7.06 (m, 2H), 7.14 (t, J = 7.8 Hz, 2H); °C NMR (100 MHz,

9 CDCl3) 0 16.4,19.9,49.6, 118.4, 118.7, 122.3, 122.7, 124.3, 124.7, 130.4, 130.6,

135.5, 138.9, 143.8, 156.0; HPLC (AD-H, elute: Hexanes/i-PrOH = 80/20, detector: 254 nm, flow

rate: 0.5 mL/min), t; = 9.7 min (major), t, = 10.3 min (minor); HRMS Calculated for C;5H;sNO
[MJrH]+ 226.1232, found 226.1238.

(-)-(S)-4-iso-propyl-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9d). Yellow solid, mp
i-Pr = 97-99 °C, 97% vyield, 93% ee, [0]*p = -99.7 (c 1.52, CHCL;); '"H NMR (400

o MHz, CDCls) & 1.22 (d, J = 6.8 Hz, 3H), 1.27 (d, J = 7.2 Hz, 3H), 1.63 (d, J =
@[ 6.8 Hz, 3H), 3.62-3.70 (m, 2H), 5.12 (dd, J = 13.6, 6.8 Hz, 1H), 6.52 (dd, J =
N"e 8.0, 1.6 Hz, 1H), 6.64-6.69 (m, 1H), 6.83-6.87 (m, 1H), 7.05-7.13 (m, 3H), 7.22

od (dd, J = 14.4, 8.8 Hz, 1H); *C NMR (100 MHz, CDCl5) § 19.8, 23.5, 26.9, 49.7,

118.4, 118.8, 122.2, 122.5, 124.6, 125.9, 135.7, 138.9, 140.9, 144.2, 155.0; HPLC (AD-H, elute:

Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 0.7 mL/min), t; = 12.4 min (minor), t, = 13.8
min (major); HRMS Calculated for C;7H,0NO [M+H]" 254.1545, found 254.1541.

(-)-(S)-11-methyl-2-phenyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9¢). Yellow solid, mp =
o 70-71 °C, 94% yield, 86% ee, [a]*’p = -179.2 (¢ 1.40, CHCL); 'H NMR
@[ pph (400 MHz, CDCl3) § 1.68 (d, J = 6.8 Hz, 3H), 3.75 (br, 1H), 5.07 (dd, J =
H Mo 13.6, 6.8 Hz, 1H), 6.55 (dd, J = 7.9, 1.5 Hz, 1H), 6.63-6.65 (m, 1H),

% 6.78-6.81 (m, 1H), 7.11 (dd, J = 8.0, 1.4 Hz, 1H), 7.23 (t, J = 8.2 Hz, 1H),

7.32 (t, J = 8.2 Hz, 1H), 7.38-7.45 (m, 4H), 7.53 (t, J = 1.4 Hz, 2H); °C

NMR (100 MHz, CDCls3) 6 20.3, 50.5, 118.7, 119.3, 121.4, 122.0, 124.5, 124.7, 127.3, 127.7,
128.7, 129.0, 135.5, 137.8, 138.2, 141.1, 144.5, 157.2; HPLC (AD-H, elute: Hexanes/i-PrOH =

90/10, detector: 254 nm, flow rate: 0.7 mL/min), t; = 24.9 min (minor), t, = 26.2 min (major);
HRMS Calculated for C,oH;sNO [MJrH]+ 288.1388, found 288.1385.
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(+)-(S)-11-methyl-4-phenyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9f). 98% yield, 90% ee,
Ph [a]*’p = + 87.4 (¢ 1.12, CHCL); "H NMR (400 MHz, CDCl;) & 1.66 (d, J = 6.8

o Hz, 3H), 3.71 (br, 1H), 5.16 (dd, J = 13.3, 6.6 Hz, 1H), 6.47-6.49 (m, 3H), 6.77
@[ (dd, J = 11.4, 7.2 Hz, 1H), 7.14-7.21 (m, 2H), 7.30 (d, J = 7.3 Hz, 1H),
Hgf”’Me 7.38-7.46 (m, 3H), 7.53 (d, J = 7.5 Hz, 2H); *C NMR (100 MHz, CDCL;) &

19.9, 49.8, 118.2, 118.8, 122.3, 124.4, 124.5, 124.6, 127.4, 128.1, 130.2, 130.4,

135.0, 136.4, 138.2, 138.7, 144.0, 154.7; HPLC (OD-H, elute: Hexanes/i-PrOH = 99/1, detector:

254 nm, flow rate: 0.8 mL/min), t; = 15.9 min (minor), t, = 21.5 min (major); HRMS Calculated
for C,0H;sNO [M+H]"288.1388, found 288.1378.

(-)-(S)-7,11-dimethyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9g). Yellow solid, mp = 62-64
Me o °C, 93% yield, 92% ee, [o]*’p = -144.2 (¢ 0.66, CHCL;); 'H NMR (400
\C[ p MHz, CDCIl3) § 1.59 (d, J = 6.8 Hz, 3H), 2.21 (s, 3H), 3.57 (br, 1H), 4.97
N""we  (dd,J=13.6,6.8 Hz, 1H), 6.45 (d, J=8.0 Hz, 1H), 6.65 (d, J = 8.0 Hz, 1H),

9 6.92 (s, 1H), 7.07 (t, J = 7.4 Hz, 1H), 7.13-7.24 (m, 3H); *C NMR (100
MHz, CDCl;) 8 20.2, 20.4, 50.4, 118.9, 120.9, 122.3, 124.4, 125.2, 125.6, 128.9, 129.1, 135.3,
135.6, 144.5, 157.7, HPLC (AD-H, elute: Hexanes/i-PrOH = 70/30, detector: 254 nm, flow rate:

0.7 mL/min), t; = 8.5 min (major), t, = 9.8 min (minor); HRMS Calculated for C;sH;(NO [M+H]"
226.1232, found 226.1228.

(-)-(S)-2-fluoro-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9h). White solid, mp=
Op\F 73-74 °C, 98% yield, 90% ee, [0]*’p = -180.1 (¢ 1.34, CHCL;); 'H NMR
@[ (400 MHz, CDCl3) 8 1.62 (d, J = 6.8 Hz, 3H), 3.69 (br, 1H), 5.09 (dd, J =
N “Me 13.5, 6.7 Hz, 1H), 6.54 (dd, J = 7.9, 1.5 Hz, 1H), 6.68 (t, J = 1.1 Hz, 1H),

on 6.87-6.94 (m, 3H), 7.08-7.13 (m, 2H); *C NMR (100 MHz, CDCl;) & 19.6,

494, 112.2 (d, Jc.r = 24Hz), 115.1 (d, Jcr = 23 Hz), 118.6, 119.3, 121.9, 122.2, 124.9, 137.2,
138.2, 1444, 153.7, 159.4 (d, Jc.r = 241 Hz); HPLC (OD-H, elute: Hexanes/i-PrOH = 95/5,

detector: 254 nm, flow rate: 0.7 mL/min), t; = 10.9 min (minor), t, = 13.0 min (major); HRMS
Calculated for C4H;3sNOF [M+H]" 230.0981, found 230.0986.

(+)-(S)-4-chloro-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9i). 95% yield, 90% ee,
cl [a]*’s = +60.3 (c 0.88, CHCl;); 'H NMR (400 MHz, CDCl;) & 1.64 (d, J = 6.8

o) Hz, 3H), 3.73 (br, 1H), 5.13 (dd, J = 13.2, 6.5 Hz, 1H), 6.53 (d, J = 8.0 Hz, 1H),
@[ 6.69 (t, J = 7.6 Hz, 1H), 6.88 (t, J = 7.5 Hz, 1H), 7.03-7.12 (m, 2H), 7.26-7.34
N “Me  (m, 2H); *C NMR (100 MHz, CDCl3) 5 19.8, 49.7, 118.2, 119.0, 122.8, 123.6,

¥ 125.2, 125.3, 126.5, 129.6, 137.5, 138.3, 143.3, 153.3; HPLC (OD-H, elute:

Hexanes/i-PrOH = 95/5, detector: 254 nm, flow rate: 0.7 mL/min), t; = 12.0 min (maj.), t, = 13.0
min (min.); HRMS Calculated for C4H;3NOCI [M+H]+ 246.0686, found 246.0691.

(+)-(S)-4-bromo-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9j). 97% yield, 87% ee,
[a]*’p = +110.7 (c 0.63, CHCL;); '"H NMR (400 MHz, CDCL) & 1.64 (d, J =

Br
o 6.8 Hz, 3H), 3.73 (br, 1H), 5.12 (dd, J = 13.7, 6.8 Hz, 1H), 6.53 (dd, J = 8.0,
@[ 1.4 Hz, 1H), 6.70 (t, J = 7.7 Hz, 1H), 6.87 (t, J =7.7 Hz, 1H), 6.98 (t, J=7.8
N""ve  Hz 1H),7.16 (d,J=7.6 Hz, 1H), 7.35 (dd, J = 8.0, 1.4 Hz, 1H), 7.50 (dd, J =
9j
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8.0, 1.4 Hz, 1H); *C NMR (100 MHz, CDCl;) 5 19.8, 49.8, 115.8, 118.2, 119.0, 123.0, 124.4,
125.3, 125.7, 132.6, 137.4, 138.2, 143.2; HPLC (OD-H, elute: Hexanes/i-PrOH = 97/3, detector:
254 nm, flow rate: 0.8 mL/min), t; = 13.8 min (minor), t, = 14.7 min (major); HRMS Calculated
for C14H;3sNOBr [M+H]" 290.0181, found 290.0184.

(-)-(S)-11-ethyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9K)." Yellow solid, mp = 41-43 °C,

o 98% vield, 83% ee, [a]*’p = -40.9 (¢ 1.22, CHCLy); '"H NMR (400 MHz, CDCl;)

@[ § 1.03 (t, J = 7.3 Hz, 3H), 2.01-2.15 (m, 2H), 3.49 (br, 1H), 4.33 (t, J = 7.5 Hz,

Nz 1H), 6.57 (d,J=7.9 Hz, 1H), 6.67 (t, J = 7.7 Hz, 1H), 6.86 (t, J = 7.6 Hz, 1H),

% 7.08 (t, J = 7.9 Hz, 2H), 7.16 (t, J = 8.2 Hz, 2H), 7.22-7.26 (m, 1H); °C NMR

(100 MHz, CDCl3) § 11.6, 28.0, 59.0, 118.7, 119.0, 121.2, 121.9, 124.3, 124.6, 127.3, 128.9, 134.2,

137.9, 144.2, 157.4; HPLC (AD-H, elute: Hexanes/i-PrOH = 80/20, detector: 254 nm, flow rate:
0.5 mL/min), t; = 11.0 min (major), t, = 11.8 min (minor).

(-)-(S)-11-propyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (91). 97% vyield, 81% ee, [0]p =

o -87.7 (¢ 1.58, CHCl3); 'H NMR (400 MHz, CDCl3)  0.98 (t, J = 7.2 Hz, 3H),
@[ 1.33-1.42 (m, 1H), 1.47-1.56 (m, 1H), 2.00-2.08 (m, 2H), 3.95 (br, 1H), 4.46

H “br (t, J=7.4 Hz, 1H), 6.56 (d, J= 7.9 Hz, 1H), 6.66 (t,J=7.4 Hz, 1H), 6.85 (t,J =
o 7.3 Hz, 1H), 7.07 (t, J= 7.8 Hz, 2H), 7.16 (t, J = 7.6 Hz, 2H), 7.22-7.26 (m, 1H);
C NMR (100 MHz, CDCls) & 14.2, 20.2, 37.1, 56.9, 118.7, 118.9, 121.2, 121.9, 124.4, 124.6,
127.2, 128.9, 134.5, 137.9, 144.1, 157.5; HPLC (AD-H, elute: Hexanes/i-PrOH = 80/20, detector:
254 nm, flow rate: 0.7 mL/min), t; = 7.4 min (major), t, = 8.3 min (minor); HRMS Calculated for

C16H;sNO [M+H]" 240.1388, found 240.1389.

(-)-(S)-11-benzyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9m). 90% conv., 52% ee, [a]'’p =
. -100.3 (¢ 1.02, CHCly); 'H NMR (400 MHz, CDCly) § 3.30-3.34 (m, 1H),
@[ p 3.41-3.47 (m, 1H), 3.97 (br, 1H), 4.58 (dd, J = 9.8, 4.7 Hz, 1H), 6.46 (d, J = 7.9
N—.  Hz 1H), 6.73 (t, J = 7.4 Hz, 1H), 6.86 (t, J = 7.8 Hz, 1H), 7.08 (t, J = 7.2 Hz,
Home"  1H), 7.15 (d, J = 7.6 Hz, 2H), 7.20-7.27 (m, S5H), 7.31 (dd, J = 14.5, 7.0 Hz, 2H);

BC NMR (100 MHz, CDCl;) ¢ 41.7, 59.5, 119.0, 119.2, 121.4, 122.0, 1244,

124.6, 126.8, 127.7, 128.8, 129.2, 129.6, 133.7, 137.6, 138.9, 144.1, 157.3; HPLC (AD-H, elute:

Hexanes/i-PrOH = 80/20, detector: 254 nm, flow rate: 0.7 mL/min), t; = 8.9 min (major), t, =10.4
min (minor); HRMS Calculated for C,oH;sNO [MJrH]+ 288.1388, found 288.1388.

(-)-(S)-11-phenyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (9n)."* 12% conv., 78% ee, [a]’’p =
o -16.4 (¢ 0.2, CHCl;); 'H NMR (400 MHz, CDCl;) & 4.23 (br, 1H), 5.89 (s, 1H),
@[ 6.63 (t, J = 1.4 Hz, 1H), 6.69-6.71 (m, 1H), 6.88 (t, J = 7.6 Hz, 2H), 7.02-7.05
N, (m, 1H), 7.08-7.10 (m, 1H), 7.18-7.24 (m, 2H), 7.33-7.42 (m, 5H); °C NMR

(100 MHz, CDCl;) & 60.5, 118.8, 119.6, 121.3, 122.0, 124.4, 124.9, 127.4,

127.9, 128.6, 1289, 129.4, 134.5, 138.4, 1419, 1449, 157.7;, HPLC (AD-H, elute:
Hexanes/i-PrOH = 70/30, detector: 254 nm, flow rate: 0.7 mL/min), t; = 9.2 min (major), t, = 12.4

min (minor).

9n
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6. The Determination of the Absolute Configuration

Br,
Br,
o

0 1) Benzoyl chloride @[

2) Recrystallization in DCM/hexane N—",
N~ %\ Me
H Me [e)

Ph

9j: 87% ee (S)-10: > 99% ee

(+)-(S)-4-bromo-10-benzoyl-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine (10). To
a stirred solution of 9j (215 mg, 0.74 mmol) in anhydrous benzene (5.0 mL) was added
dropwisely a solution of benzoyl chloride (104 mg, 0.74 mmol) at 0 °C. The mixture was stirred at
room temperature for 72 h. Benzene was removed in vacuum, then water (20 mL) was added,
which was extracted by CH,ClI, (2%30 mL), the combined organic layer was washed successively
with saturated NaHCOj; solution and brine, then dried with anhydrous Na,SO,4. After removal of
the solvent, the residue was subjected to column chromatograph to give the desired white solid 10
(266 mg, 91% yield). The product was finally recrystallized from hexane and dichloromethane to
give the colorless crystals with > 99% ee. mp = 129-131 °C, [a]zOD =+4526.6 (c 1.08, CHCls); 'H
NMR (400 MHz, CDCl3) 6 1.35 (d, J=7.0 Hz, 3H), 6.39 (d, J = 5.7 Hz, 1H), 6.72 (d, J = 7.5 Hz,
1H), 6.88-6.95 (m, 2H), 7.14-7.26 (m, 5H), 7.37-7.43 (m, 3H), 7.51 (d, J = 7.8 Hz, 1H); *C NMR
(100 MHz, CDCl5) & 23.4, 52.0, 115.7, 122.3, 124.4, 125.2, 128.1, 128.5, 129.0, 129.5, 130.4,
130.8, 132.2, 132.4, 133.0, 135.5, 150.0, 153.0, 170.1; HPLC (OD-H, elute: Hexanes/i-PrOH =
90/10, detector: 254 nm, flow rate: 0.7 mL/min), t; = 9.0 min (minor), t, =11.2 min (major);
HRMS Calculated for C,;H7NO,Br [M+H]+ 394.0443, found 394.0438.

Fig. 1 X-Ray Crystal Structure of (S)-10.

Table 1 Crystal data and structure refinement for (5)-10.

Identification code cd21162

Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

C,1HsBrNO,

394.26

293(2) K

0.71073 A

Tetragonal, P4(3)2(1)2
a=28.0493(5)A alpha =90 deg.
b=28.0493(5) A  beta=90 deg.
c=54.900(5)A gamma = 90 deg.
3557.1(4) A°
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Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 25.99
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F/2

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

Br(1)-C(2)
N(D-C(9)
N(1)-C(16)
N(D-C(7)
O(1)-C(1)
Oo(1)-C(17)
0(2)-C(9)
C(1)-C(2)
C(1)-C(6)
C(2)-C(3)
CB3)-C4)
C(3)-HB)
C(4)-C(5)
C(4)-H(4)
C(5)-C(6)
C(5)-HE)
C(6)-C(7)
C(7)-C(®)
C(7)-H(7)
C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-C(10)

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

8, 1.472Mg/m’
2.325 mm’
1600
0.386 x 0.257 x 0.122 mm
2.56 t0 25.99 deg.
-9<=h<=9, -9<=k<=9, -67<=1<=41
19376 / 3481 [R(int) = 0.0631]
100.0 %
Empirical
1.0000 and 0.4536
Full-matrix least-squares on F
3481/0/228
1.056
R1=0.0433, wR2 =0.1064
R1=0.0667, wR2 =0.1149
0.028(14)
0.0000(5)
0.420 and -0.390 e.A™

Table 2 Bond lengths [A] and angles [deg] for (S)-10.

1.893(5)
1.369(5)
1.424(4)
1.458(5)
1.363(5)
1.381(4)
1.217(5)
1.388(5)
1.407(6)
1.367(7)
1.366(7)
0.9300
1.381(7)
0.9300
1.393(5)
0.9300
1.518(5)
1.537(6)
0.9800
0.9600
0.9600
0.9600
1.496(6)
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C(10)-C(15) 1.379(6)
C(10)-C(11) 1.381(6)
C(11)-C(12) 1.385(7)
C(11)-H(11) 0.9300
C(12)-C(13) 1.356(8)
C(12)-H(12) 0.9300
C(13)-C(14) 1.369(8)
C(13)-H(13) 0.9300
C(14)-C(15) 1.380(7)
C(14)-H(14) 0.9300
C(15)-H(15) 0.9300
C(16)-C(21) 1.367(5)
C(16)-C(17) 1.375(5)
C(17)-C(18) 1.375(5)
C(18)-C(19) 1.377(6)
C(18)-H(18) 0.9300
C(19)-C(20) 1.364(7)
C(19)-H(19) 0.9300
C(20)-C(21) 1.388(6)
C(20)-H(20) 0.9300
C(21)-H(21) 0.9300
C(9)-N(1)-C(16) 121.4(3)
C(9)-N(1)-C(7) 118.4(3)
C(16)-N(1)-C(7) 117.5(3)
C(1)-0(1)-C(17) 118.7(3)
0(1)-C(1)-C(2) 115.9(4)
O(1)-C(1)-C(6) 124.4(3)
C(2)-C(1)-C(6) 119.6(4)
C(3)-C(2)-C(1) 122.5(5)
C(3)-C(2)-Br(1) 118.5(4)
C(1)-C(2)-Br(1) 118.8(3)
C(4)-C(3)-C(2) 118.3(5)
C(4)-C(3)-H(3) 120.9
C(2)-C(3)-H(3) 120.9
C(3)-C(4)-C(5) 120.7(5)
C(3)-C(4)-H(4) 119.7
C(5)-C(4)-H(4) 119.7
C(4)-C(5)-C(6) 122.2(5)
C(4)-C(5)-H(5) 118.9
C(6)-C(5)-H(5) 118.9
C(5)-C(6)-C(1) 116.6(4)
C(5)-C(6)-C(7) 116.8(4)
C(1)-C(6)-C(7) 126.6(3)
N(1)-C(7)-C(6) 114.4(3)
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N(1)-C(7)-C(8) 110.9(3)
C(6)-C(7)-C(8) 112.0(3)
N(1)-C(7)-H(7) 106.3
C(6)-C(7)-H(7) 106.3
C(8)-C(7)-H(7) 106.3
C(7)-C(8)-H(8A) 109.5
C(7)-C(8)-H(8B) 109.5
H(8A)-C(8)-H(8B) 109.5
C(7)-C(8)-H(8C) 109.5
H(8A)-C(8)-H(8C) 109.5
H(8B)-C(8)-H(8C) 109.5
0(2)-C(9)-N(1) 121.7(4)
0(2)-C(9)-C(10) 121.2(4)
N(1)-C(9)-C(10) 117.0(4)
C(15)-C(10)-C(11) 119.6(4)
C(15)-C(10)-C(9) 122.3(4)
C(11)-C(10)-C(9) 118.0(4)
C(10)-C(11)-C(12) 119.1(5)
C(10)-C(11)-H(11) 120.4
C(12)-C(11)-H(11) 120.4
C(13)-C(12)-C(11) 121.0(5)
C(13)-C(12)-H(12) 119.5
C(11)-C(12)-H(12) 119.5
C(12)-C(13)-C(14) 120.1(5)
C(12)-C(13)-H(13) 120.0
C(14)-C(13)-H(13) 120.0
C(13)-C(14)-C(15) 119.9(6)
C(13)-C(14)-H(14) 120.1
C(15)-C(14)-H(14) 120.1
C(10)-C(15)-C(14) 120.2(5)
C(10)-C(15)-H(15) 119.9
C(14)-C(15)-H(15) 119.9
C(21)-C(16)-C(17) 119.2(3)
C(21)-C(16)-N(1) 121.9(4)
C(17)-C(16)-N(1) 118.9(3)
C(16)-C(17)-C(18) 122.0(4)
C(16)-C(17)-0(1) 119.9(3)
C(18)-C(17)-0(1) 117.8(4)
C(17)-C(18)-C(19) 118.0(4)
C(17)-C(18)-H(18) 121.0
C(19)-C(18)-H(18) 121.0
C(20)-C(19)-C(18) 121.0(4)
C(20)-C(19)-H(19) 119.5
C(18)-C(19)-H(19) 119.5
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C(19)-C(20)-C(21) 120.1(4)
C(19)-C(20)-H(20) 119.9
C(21)-C(20)-H(20) 119.9
C(16)-C(21)-C(20) 119.7(4)
C(16)-C(21)-H(21) 120.1
C(20)-C(21)-H(21) 120.1
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8. Copy of NMR, HRMS and HPLC for Racemic and Chiral Compounds
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1H NMR (KG-4-50A in CDC13)
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1H NMR (KG-4-70B CDC13)
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Elemental Composition Report

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:060 H:0-80 N:1-1 0:3-3 Na:1-1

1

KG-4-70B
10052604 4 (0.097) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:8)
280.0948

%
360.1424
281.1011
274.2803 318.3013 361.1533
226.9609 \ f291.2174,, 3 381.2105 1. 381.2773
by P o T e + et

220 240 260 280 300 320 340 360
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mba PPM DBE i-FIT
280.0948  280.0950 ~-0.2 -0.7 8.5 83.9 Cl5 H15 N 03 Na

Cr
NO,

6d HRMS
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1H NMR (KG-4-69 CDC13)
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(K6-4-58 1in CDC13)
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1H NMR (KG-4-50B 1n CDC13)
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1H NMR (KG-4-52A in CDC13)
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1H NMR (KG-4-728 CDC13)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:060 H:0-80 N:1-1 0:2-2 Na:1-1
KG-4-72B
10052605 1 (0.041) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 }; Crn (1:4) 1: TOF MS ES+
" 292.1317 626
!
|
%
293.1348
280.0922 [
ol 350.15#32
T T T T T T 1 T T T 1 1 T T T 1
280.0 290.0 300.0 310.0 3200 330.0 340.0 350.0 360.0
Minimum: ~-10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
292.1317  292.1313 0.4 1.4 8.5 2773077.0 €17 H1% N 02 HNa

I,
NHAc

7d HRMS
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2.1834

1H NMR (KG-4-76 in CDC13)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:060 H:0-80 N:1-1 0:2-2

KG-4-76
10052912 7 (0.194) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:9) 1: TOF MS ES+
304.1347 4.75e3
100
%
326.1170
607.2642 629.2431
28,0807 327.1238 630.2480
o . 360.1473 474.6617 604.7377| | 632.2986 7782898,
I AR A e R B L o R RRA R
250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
304.1347 304.1338 0.9 3.0 12.5 95.7 C20 H18 N 02
@OOPh
NHAc
7e HRMS
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Elemental Composition Report : ’ Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-90 H:0-120 N:1-1 0O:2-2
KG-8-11A
10061216 52 (1.322) AM (Cen,8, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (52:54) 1: TOF MS ES+
10 310.1441 638
%
304.1345 613.2669
326.1225 614.2776
224 1168 274.2756
1 L .342'\1024 529-22.%?
L A M b e Lt L At L ks LA s L el ) Lt i) M L s b e s s e L e B R M 7
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
304.1345 304.1338 0.7 2.3 12.5 2773019.8 C20 H18 N 02
Ph
Cr .
NHAc
7f HRMS
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:060 H:0-80 N:1-1 0:2-2 F:1-1
KG-4-80A
10052910 14 (0.366) AM (Cen,5, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (7:14) 1: TOF MS ES+
1 46.0924 4.33e3
%
247.0991
L1471 A
) ‘ 319'14797330I ‘0 365.1479 387.6152 429.6368 453.1800 491.3787 ?101555 575'12'9&
O-Hrphrrrrrrrrrr e e e e e e R T T A e e e e e e
260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Minimum: ~-10.0
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
246.0924  246.0930 -0.6 -2.4 8.5 58.2 Cl4 HI13 N 02 F
@O F
NHACc
7h HRMS
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

§ formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-120 N:1-1 0O:2-2

KG-3-93
10070610 8 (0.214) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:16) 1: TOF MS ES+
304.1 7.99¢3
100
613.2722
%
310.1442
2861239 607.2601 [614.2739
342.0007
X 0.2487
0 tesa283230.0047 |} () 8IS 6709 401 2330533.2216 \l ksa 7151448
TT T 7Y 1] | T T T T T T L T 77T T T T T T
""4s0 | 200 = 250 300 350 = 400 450 = 500 550 600 €50 700

Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
304.1344  304.1338 0.6 2.0 12.5 70.9 C20 HI8 N O2

°4)
CEH\J)]/\Ph

7m HRMS

S45



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

IH NMR (KG-3-70 in CDC13)
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IH NMR (KG-4-49A 1n CDC13)
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Elemental Composition Report

Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-90 H:0-120 N:1-1 O:1-1
KG-4-49A
10061214 56 (1.439) AM (Cen,5, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (56:58) 1: TOF MS ES+
1 24.1086 880

%

225.1187
302.125
0 T AR N A AR BN T T T T T o miz
230.0 240.0 250.0 260.0 270.0 280.0 290.0 300.0
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mba PPM DBE i-FIT Formula
224.1086  224.1075 1.1 4.9 9.5 2773087.5 C15 H14 N O
(0]
@ Me
N=
Me
8b HRMS
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1H NMR (KG-4-53A 1n CDC13)
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Elemental Composition Report 2 : Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all resuits (up to 1000) for each mass)

Elements Used:
C:0-90 H:0-120 N:1-1 0O:141
KG-4-53A
10061213 5 (0.115) AM (Cen,6, 80.00, Ar,5000.0,429.19,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:8) 1: TOF MS ES+
1 24.1082 1.90e3

%

225.1145
o _226.1215 286.1140 302.126:
T T T T T . T Tt
230.0 240.0 250.0 260.0 270.0 280.0 290.0
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE ‘i-FIT Formula
224.1082 224.1075 0.7 3.1 9.5 19.1 Cl5 H14 N O
Me
@O
N/
Me
8c HRMS
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E!emental Composition Report

Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-60 H:0-80 N:1-1 O:1-1
KG-4-748
10052909 25 (0.654) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (22:30) 1: TOF MS ES+
100, -252.1394 3.14e3
%
253.1442
565.1985
ﬂzu.ms 336.1980 355 0849 L 607.2715 665.0848
c‘"I’l'l T T T T T T L LAY T T T T LAAAM AR AR T T T T T LA AL T T T T LA AR z
260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660
Minimum: ~10.0
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
252.1394  252.1388 0.6 2.4 9.5 45.9 C17 H18 N O
i-Pr
@o
N=
Me
8d HRMS
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IH NMR (KG-4-78A 1n CDC13)
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Elemental Composition Report P Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-120 N:1-1 O:141

KG-4-78A
10061211 37 (0.960) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (9:46) 1: TOF MS ES+
1 86.1236 8.48e3
%
2:87.1299
288.1326
. 3p4.1421 4031857 504.1876 678.2805 869.3813
v T T T T T T T T T T T T T T T T T T T T T T
300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
286.1236 286.1232 0.4 1.4 13.5 35.8 C20 H16 N O
0]
@( Ph
N=
Me
8e HRMS
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1H NMR (GK-8-11B in CDC13)
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Elemental Composition Report s Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-120 N:1-1 0O:1-1

£8-8-11B
10061212 37 (0.961) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (27:37) 1: TOF MS ES+
1 86.1235 3.28e3
%
287.1284
(25371429 364.1389 403,14%?
L B e S B B B B B A L LA DN L. 2
290 300 310 320 330 340 350 360 370 380 390 400
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
286.1235  286.1232 0.3 1.0 13.5 38.6 C20 Hl1é N O
Ph
@O
N/
Me
8f HRMS
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1H NMR (KG-4-68 CDC13)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:060 H:0-80 N:1-1 O:1-1

KG-4-68B
10052602 8 (0.212) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (8:9) 1: TOF MS ES+
24.1081 639

100

%

225.1163
459.152.
0t T T T BERSS T T & aaanasay T T T T ,,.‘m;z
240 260 280 300 320 340 360 380 400 420 440

Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
224.1081  224.1075 0.6 2.7 9.5 2773058.0 C15 H14 N O

89 HRMS
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Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
§ formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:060 H:0-80 N:1-1 O:1-1 F:1-1
-4-80B
10052911 22 (0.557) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (22:24) 1: TOF MS ES*
100., (2280823 4.13e3
%
2290935
O T T T T T T T T T T T T 3r12'13f?1?2
230.0 240.0 250.0 260.0 270.0 280.0 290.0 300.0 310.0
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
228.0823  228.0825 -0.2 -0.9 9.5 112.9 Cl4 HI1 N O F

O

@[/ F

N
Me
8h HRMS
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Elemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0

Selected filters: None

Monoisotopic Mass, Even Electron lons

6 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-90 H:0-120 N:1-1 O:1-1 Cl:1-1

Page 1

KG-4-53B
10061215 36 (0.899) AM (Cen,8, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (36:38) 1: TOF MS ES+
100 2440527 470
%
246.0539
322.0714
o4 T T — T T : T T ——
250.0 260.0 270.0 280.0 280.0 300.0 310.0 320.0
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mbDa PPM DBE i-FIT
244.0527 244.0529 -0.2 -0.8 9.5 2773266.8
Cl
@O
N/
Me
8i HRMS
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:060 H:0-80 N:1-1 O:1-1
KG-4-38B
10052600 43 (1.113) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (35:51) 1: TOF MS ES+
100.224.1085 7.40e3
%
225.1169

3061145 3402618 3843105 445 475 5091324 5371616 5911585 6380565 656.0582 7441058
e T e 1585 638.0589 6560082 44
205 250 275 300 325 350 375 400 425 450 475 500 5256 550 575 600 625 650 675 700 725

Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
224.1085 224.1075 1.0 4.5 9.5 190.3 Ci5 H14 N O
@O
N/
Et
8k HRMS
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IH NMR (KG-4-35 1n CDC13)
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IH NMR (KG-3-94 1n CDC13)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-90 H:0-120 N:1-1 O:1-1
KG-3-94
10070608 9 (0.231) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:23) 1: TOF MS ES+
286.1234 1.17e4
100
%
287.1287
288.1331
N 121.1292 285.7567| ' 324.0971 376.1930 448.1993 473.2024 609.1780 633.1553 e
v T T T T T T T T T 1 T T T T T T T T T T T
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
Minimum: ~10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mba PPM DBE i-FIT Formula
286.1234 286.1232 0.2 0.7 13.5 101.6 C20 H16 N O
@O
N/
Bn
8m HRMS
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1H NMR (KG-3-85C 1n CDC13)
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(KG-4-66B 1n CDC13)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0

Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-90 H:0-120 N:1-1 O:1-1

Page 1

KG-4-66B
10061220 75 (1.917) AM (Cen,8, 80.00, Ar,5000.0,429.20,0.70,L.S 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (74.78) 1: TOF MS ES+
_226.1232 2.88e3
100
%
227.1308
| (/228.1302 260.1432 451.2447 520.2314
O R LS Ry LA R A LA LAY L0 LAALE LAY SRR LASAN LM AAMAN LR RAAAN LARAS RAAAS RARM AN AR AAAM MARM AAMARARRA RAR S ARAR L1 £
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
226.1232  226.1232 0.0 0.0 8.5 30.4 Cl15 H16 N O
O
@ "
N
H Me
9b HRMS
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(KG-4-66A 1n CDC13)
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Elemental Composition Report . ) Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-90 H:0-120 N:1-1 O: 141
KG-4-66A
10061221 17 (0.421) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (156:17) 1: TOF MS ES+
226.1238 972
100
%
227.1318
|| 228.1327 304.|1352 451.2402 494.2511 529.21%;1
B 1 s UALad 1403 LA Mo L i A g VA LA A RS A A
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
226.1238  226.1232 0.6 2.7 8.5 3.4 Cl5 H16é N O
Me
@O
N
H Me
9¢c HRMS
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1H NMR (KG-4-81A 1in CDC13)
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Elemental Composition Report . i Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-90 H:0-120 N:1-1 O: 11
KG4-81A
10061223 25 (0.651) AM (Cen,8, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (21:25) 1: TOF MS ES+
10 254.1541 2.49e3
%
255.1604
2eeart 3324711 479.2763  507-3094 557 2798 593.0125 668.3807
c T T T T IS LAY A T T T T T T T T T T T T T T T T T T T T T T T T T T z
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mbDa PPM DBE i-FIT Formula
254.1541 254.1545 -0.4 -1.6 8.5 28.6 Cl7 H20 N O
i-Pr,
@O
N
H Me
9d HRMS
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1H NMR (KG-4-81B in CDC13)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-120 N:1-1 O:1-1

G4-81B
10070613 14 (0.365) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (11:17) 1: TOF MS ES+
100 288.1385 3.81e3

286.1253 289.1414

575.2661
166.5072 2901539 361 1037 566.2747._ | 577.2763
0 T T T T T T T T T T T T [T e T \m/z
176 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
288.1385  288.1388 -0.3 -1.0 12.5 26.7 C20 Hi8 N O
O
@ "
N
H Me
9e HRMS
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Elemental Composition Report Page 1

Single Mass Analysis .
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-120 N:1-1 O:1-1

KG-4-81E
10070612 6 (0.135) AM (Cen,6, 80.00, Ar,5000.0,429.19,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:9) 1: TOF MS ES+
288.1378 6.27¢3
100
%
289.1443
. 1211361 40 4000 246.?705 290.1506 555 1704  391.1136432.2441 566.2843 591-2791 1023187
SrAcl A e et ey
"Tis0 | 200 | 250 300 350 400 | 450 500 550 600 650 700
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
288.1378  288.1388 -1.0 -3.5 12.5 48.1 C20 H18 N O
Ph
@O
N
H Me
9f HRMS
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-90 H:0-120 N:1-1 O:1-1
KG-4-81D
10061222 23 (0.577) AM (Cen,8, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (23:29) 1: TOF MS ES+
100, 2261228 5.12e3
%
227.1314 2380
451.
28.1341 304.1404 | 4632184  529.2385 5633351 656.2647
T T T T T T T T T T T T T T T T T T T T LRRBAR AL AR RSRAR RARAS LAAAH RAAA) LA LEAA LARMI RAAM ) T T T T T T T T T T T z
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
226.1228  226.1232 -0.4 -1.8 8.5 61.3 Ccl5 H16 N O
Me\@[O
N
H Me
9g HRMS
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IH NMR (KG-4-81C 1n CDC13)
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Elemental Composition Report : ) Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-90 H:0-120 N:1-1 O:1-1 F:1-1
KG-4-81A
10061219 78 (1.972) AM (Cen,8, 80.00, Ar,5000.0,429.19,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (77:78) 1: TOF MS ES+
230.0086 1.15e3
100
%
231.1042
‘ 308.‘1100 533'21"%?
O T T T T T e T T T T T T T T T T T T z
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
230.0986  230.0981 0.5 2.2 8.5 2773110.8 Cl4 H13 N O F
O
@ ]
N
H Me
9h HRMS
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-120 N:1-1 0O:1-1 ClL1-1

KG-4-67C
10070611 12 (0.287) AM (Cen,6, 80.00, Ar,5000.0,429.19,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:33) 1: TOF MS ES+
10 246.0691 1.75e4

248.0690

2440587 |[249.0734

L2113 1851216 319.1233  376.1960391.1104 4911158 5549303  5p3.203; 6102283
T T T T T T T

T 1 T T
1&5 150 1%5 260 255 250 2'|15 300 325 350 375 400 425 450 475 500 555 5%0 5;5 GlI)O 62‘5 GéO

Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
246.0691  246.0686 0.5 2.0 8.5 166.0 Cl4 HI13 N O Cl
Cl
@O
N
H Me
9i HRMS
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None .

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-120 N:1-1 O:1-1 Br:1-1

KG-5-14 '
10071806 5 (0.116) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:15) 1: TOF MS ES+
1 292.0175 8.44e3
00
%
293.0222 568.1709
212.11
55 2791688 | 504 0233 3700353 3932002 490.2630 563.3203., || 5711749 g1 y3n4
G T T T T T T T T LA AR T 1 T T T T T T T T T T T T T T T T T T T T T | T T
220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
290.0184  290.0181 0.3 1.0 8.5 96.9 Cl4 H13 N O Br
Br.
@[O
N
H Me
9j HRMS
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1H NMR (KG-4-40A 1n CDC13)
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1H NMR (KG-4-40B 1n CDC13)
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Elemental Composition Report ~t Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-120 N:1-1 O: 11

KG-4-80B
10061224 16 (0.403) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (7:18) 1: TOF MS ES+
240.1389 6.03¢3
100
%
241.1452
0 || 242.1496 301.1207 318.1541 4792722 518.2000543.2729  577.2670
T T T T T T T T LRRBA AARRLEAME) T

LA AR LA ISR AN AR AR AL LA A LA RN A RAASE L ERAA AN LS T T
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
240.1389  240.1388 0.1 0.4 8.5 59.8 Cié H18 N O
@O
N
H Pr
9l HRMS
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1H NMR (KG-4-448 in CDC13)
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used: .
C:0-90 H:0-120 N:1-1 0O:1-1
KG-4-44B
10070609 8 (0.213) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:17) 1: TOF MS ES+
100 288.1388

%

289.1436
286.1243
, 121.1318 2301050 \ 290.1527 361.1848 ‘ [ ‘ : 575.?682 6252737'2
T T T TTTTTTTTTT T T T T T 7 T T T T T 1 T 1
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
288.1388  288.1388 0.0 0.0 12.5 67.9 C20 H18 N O
CC
N
H Bn
9m HRMS
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1H NMR (KG-3-73 1n CDC13)
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Elemental Composition Report o Page 1

Single Mass Analysis )
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-120 N:1-1 O:2-2 Br:1-1

KG-5-16 )
10072304 37 (0.965) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (33:41) 1: TOF MS ES+
100 396.0423 3.21e3
%
418.0317
228.0901 434.0012 795.0939
307.1815
& T bt 1 2‘0'91.'0'%37!\' IL" "T ‘2'7'9!3'7'4'8[ / . T T T T lf T T T ?45.9\892 T 61??4?2 T T T T 79!1 0478‘ {i\ mlz
150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
394.0438 394,0443 -0.5 -1.3 13.5 26.3 C21 H17 N 02 Br
Br
@[o
N M
e
o=
“Ph
10 HRMS
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Data File C:“HPCHEMY1WDATAYZHOU-100,F2008612.0
AD-H, H/i-Pr0H =80/20, 0.7 nL/min, 30 oC, 254 mm

4/24/2010 2:05:27 P
EG-3-82

Injection Date
Gample Name
Adco. Operator
deg. Method
Last changed

C: YHECHEM, 1\ METHOD 5%, 5W. X
472442010 1:58:11 PN
(modified after loading)
C:“HPCHEM' 1\METHOD 3\ SW. 1
7/9/2010 2:22:57 PM by EX
(modified after loading)

Analvsis Method :
Last changed

Location :

Sauple Name: KG-3-82

VO A, Wavelength=254 nm (ZHOU- 1077 Z002612.0)
maAl
3
&0 - o =
=
B0 o
N
H Me
40
(+1-)-9a
20 4
1}
T T
i 3 4 mi
Areas Percent Report
Sorted Bv Simmal
Multiplier L1.0000
Dilucion Ll.o000

Signal 1: VWDl A4, Wavelength=254 nm

Peak RetTime Type Width Area Height drea
# fwinl fwinl wiU *=z [§AL) 1 %
| | -1 | | | |

1 7.845 ¥V 0.1417 &§46.14388 91.19021 S51.1825
2 9,129 ¥V 0.1645 807.69629  75.24200 48.8375
Totals @ 1653.54497 166.43221

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:23:03 PH ZX

Page 1 of L
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Data File C:“HPCHEMY14DATAYZHOU-100F2008610.0

AD-H, H/i-Pr0H =80/20, 0.7 nL/min, 30 oC, 254 mm

4/24/2010 1:29:57 P
: EG-4-634

Injection Date
Gample Name
Adco. Operator
deg. Method
Last changed

C:YHECHEM, 1\ METHOD 5%, 5W. X
4/24/2010 1:05:12 PO
(modified after loading)
C:“HPCHEM' 1\METHOD 3\ 5W. 1
7972010 2:19:36 PM by ZX
(modified after loading)

Analvsis Method :
Last changed

Location :

Sample Mame: EG-4-634

VO A, Wavelength=2564 nm (ZHOU- 1077 Z002610.0)
mal 7] &
140 4
O
120 o
100
N

60 H Me

50 7 (-)-9a

a0 ]

0 o -

It
=
0
T T T
i 3 4 k] mi
Areas Percent Report

Sorted Bv Simmal
Multiplier L1.0000
Dilucion Ll.o000

Signal 1: VWDl A4, Wavelength=254 nm

Peak RetTime Type Width Area Height drea

# fwinl fwinl wiU *=z [§AL) 1 %
-1 |===-1 I | |

1 7.858 VB 0.141l6 1436.98572 155.11025 87.1758

2 9.159 PP 0.1850 41.76616 3.87599 2.8244
Totals : 1475.75187 158.98628

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:19:43 PH ZX

Page 1 of L
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Jample Name: EG-4-65B Data File C:“HPCHEMY14DATAYZHOU-100F2008702.D Gample Name: EG-4-66E

Data File C:“HPCHEMY14DATAYZHO-104FZ008711.D
AD-H, H/i-Pr0H =80/20, 0.7 nL/min, 30 oC, 254 mm

AD-H, H/i-Pr0H =80/20, 0.7 mL/min, 30 of, 254 nm

4/29/2010 10:47:07 AN Injection Date 4/29/2010 8:05:55 Al

Injection Date
Sample Name EG-4-65B Location : Vial 1 Gample Name : EG-4-66B Location : ¥Wial 1
Aco. Overator Aco. Overator
Acg. Method SHPCHEMY 1N\METHODSA\DEF_LCL1.H Acg. Method : C:“HPCHEM, IZWMETHODS\DEF_LCL.M
Last changed f 472972010 8:01:22 AN

Last changed f 472972010 10:42:44 AN
(modified after loading)

Analwvsiz Method : C:“HPCHEM1WMETHODSAEW.M

Last changed : 77972010 2:38:14 PH by EX
(modified after loading)

(modified after loading)
Analwvsiz Method : C:“HPCHEMN1WMETHODSAEW.H
Last changed : 7/9/2010 2:37:33 PM by ZX

(modified after loading)

VDT A, Wiavelength=2564 nm (ZHOU- 10V Z002711.0) VO A, Wavelength=264 nm (ZHOU- 1077 Z002702.0)
mAl ] I maAl 5
~ 3
5 100 |
80 4 o T o
w4 Me w0 Me
a0 -
50 N 50 N
H Me H Me
40 3
(+/-)-9b o] (-)-9b
30 4
20 4 .
=
10 &
o
1} 1}
T T T T T T T T
i 2 4 i & mirl i 3 4 i k] mi
Area Percent Report Areas Percent Report
Sorted Bv H Simmal Sorted Bv H Simmal
Multiplier 1.o000 Multiplier H L1.0000
Dilucion 1.o000 Dilucion H Ll.o000
Signal 1: VD1l 4, Wavelength=254 nm Signal 1: VWDl A4, Wavelength=254 nm
Peak RetTime Type Width Area Height dres Peak RetTime Type Width Area Height Area
# fminl fwinl AU =z Tma’ 1 k3 # fwinl fwinl wiU *=z [§AL) 1 %
-1 1--—-1 | 1 1 | -1 I-=--1 | 1 1 |
1 §.314 VB 0.1540 91Z.40393 90.49643 49,9765 1 §.307 WV 0.1549 1059.80334 105.61897 94.7345
2 9.377 BB 0.1748 913.26l129 80.34127 50,0235 2 9.386 ¥V 0.1739 58.90525 5.1lez209 5.2655
Totals : 1825.86522 170.83770 Totals : 1115.70860 110.78108
Besults obtained with enhanced integrator! Results obtained with enhanced integrator!
**% End of Report *+% **% End of Report *+%
Instrument 1 7/9/2010 2:35:15 PM ZX Page 1 of 1 Instrument 1 7/9/2010 2:37:36 PM ZX Page 1 of L
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Gample Name: EG-4-654 Data File C:“HPCHEMY14DATAYZHOU-100,F2008706.0 Gample Name: EG-4-664

Data File C:“HPCHEMY14DATAYZHOD-104FZ008706.D
AD-H, H/i-Pr0H =80/20, 0.5 nmL/min, 30 of, 254 mm

AD-H, H/i-Pr0H =80/20, 0.5 mL/min, 30 of, 254 nm

4/29/2010 10:04:03 AM Injection Date 4/29/2010 9:24:41 AN

Injection Date
Sample Name EG-4-654 Location : Vial 1 Gample Name ¢ EG-4-664 Location : ¥Wial 1
Aco. Overator Aco. Overator
Acg. Method SHPCHEMY 1N\METHODSA\DEF_LCL1.H Acg. Method : C:“HPCHEM, IZWMETHODS\DEF_LCL.M
Last changed f 472972010 9:20:05 AN

Last changed f 472972010 5:59:09 AN
(modified after loading)

Analwsiz Method : C:“HPCHEM 1WMETHODSAEW.M

Last changed : 77972010 2:35:02 PM by EX
(modified after loading)

(modified after loading)
Analwvsiz Method : C:“HPCHEMN1WMETHODSAEW.H
Last changed : 7/9/2010 2:34:59 PM by ZX

(modified after loading)

VDT A, Wiavelength=2564 nm (ZHOU-10%Y Z002703. 03 VDT A, Wavelength=264 nm (ZHOU- 1077 20027080}
mall = mall 2
Me H Me
B0
200
w0 (0] 0]
150 o
a0 ]
N N
w ] H Me H Me
100 o
(+/-)-9c (-)-9c
0 -
&0 o
10 - -
]
=
1} o
T T T T T T T T T T
i 2 4 i} k] 10 mir} i 2 4 i} ] 10 mi
Area Percent Report Areas Percent Report
Sorted Bv H Simmal Sorted Bv H Simmal
Multiplier 1.0000 Multiplier H L1.0000
Dilucion 1.o000 Dilucion H Ll.o000

Signal 1: VD1l 4, Wavelength=254 nm Signal 1: VWDl A4, Wavelength=254 nm

Peak RetTime Type Width Area Height dres Peak RetTime Type Width Area Height Ares
E: # fwinl fwinl wiU *=z [§AL) 1 %
1 -1 | 1 1 |

# fminl fwinl AU =z Tma’ 1 k3
-1 - | | | | | -
1 9.7el WV 0.1757 758.59064 66.29560 49,5118

1 9.718 ¥V 0.1711 2624.52979 234.86183 95.3931

2 10.278 ¥V 0.1844 764.32172  63.37954 50,1882 2 10,277 ¥V 0.1858 126.74825  10.40343  4.6069
Totals @ 1522.91235 129.67514 Totals @ 2751.27804 245.26526

Results obtained with enhanced integrator! Results obtained with enhanced integrator!

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

Instrument 1 7/9/2010 2:35:37 PM 2X Page 1 of 1 Instrument 1 7/9/2010 2Z:35:02 PM ZX Page 1 of L
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Data File C:“HPCHEMY1WDATANYFZYC2500425.T

Sample Name: EG-4-5ld

AD-H, H/i-Pr0H =59/1, 0.7 nl/min, 30 oC, 254 nm

Injection Date

6/28/2010 4:33:03 PN

Data File C:“HPCHEMY1WDATANYFZYLC2500423.1

AD-H, H/i-Pr0H =39/1, 0.7 ml/min, 30 oC, 254 nm

6/26/2010 3:45:04 PI
@ EG-5-Th

Injection Date

Location :

¥ial 1

Sauple Name: KG-5-T4

Sample Name EG-4-51l& Location : Vial 1 Gample Name
Aco. Overator ZX Aco. Overator E 4
Acg. Method HPCHEMNY 14 METHOD 3% 50 Acg. Method C:YHECHEM, 1\ METHOD 5%, 5W. K
Last changed 6/28/2010 4:30:13 PN by ZX Last changed 6/28/2010 3:15:08 PN by ZX
(modified after loading) (modified after loading)
Analwsiz Method : C:“HPCHEM 1WMETHODSAEW.M Analwsiz Method : C:“HPCHEMN1WMETHODSAEW.H
Last changed 77972010 2:46:45 PH by ZX Last changed 77972010 2:46:41 PH by ZX
(modified after loading) (modified after loading)
VDT A Wiavelength=264 nm (¥ FZ.C2000425 0 VIVOT A, Wavelength=264 nm (¥ FZVCZ000423 00
mal ] @ 2 mAll &
i-Pr = 0 i-Pr.
0
100 o
w0 3 (0] (0]
60 d 0 o
ol N N
H Me ®] H Me
30 4
(+/-)-9d w] (-)-9d
0 -
0 @
10 g
o
1} 1}
T T T T T T T T T T T T T T
i b 4 i E 10 12 14 mirl i b 4 i 3 10 13 14 mi
Area Percent Report Areas Percent Report
Sorted Bv Simmal Sorted Bv Simmal
Multiplier 1.0000 Multiplier L1.0000
Dilucion 1.o000 Dilucion Ll.o000
Signal 1: VD1l 4, Wavelength=254 nm Signal 1: VWDl A4, Wavelength=254 nm
Peak RetTime Type Width Area Height dres Peak RetTime Type Width Area Height Area
# fminl fwinl AU =z Tma’ 1 k3 # fwinl fwinl wiU *=z [§AL) 1 %
-1 - | | | | - l====1 | | | |
1 1z.258 ¥V 0.2336 1185.25745 76.57473 49.8936 1 1z.405 ¥B 0.z564 94. 78050 4.85118 3.7188
2 13.802 VB 0.2567 1200.35400 72.71040 50,1064 2 13.798 BY 0.3046 2453.92944 122.74625 D96.28l2
Totals : 2395.61145 151.58514 Totals : 2545.70995  127.59744

Results obtained with enhanced integrator! Results obtained with enhanced integrator!

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

Instrument 1 7/9/2010 2:47:15 PM ZX Page 1 of 1 Instrument 1 7/9/2010 Z:46:45 PM ZX Page 1 of L
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Data File C:%CHEM3ZY1%DATAY ZHOU-10VFZNO00717.D
Fawple Nane: KG-4-51E

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

Last chahnged

Instrument 1

TF5F2010 9139122 PH
C:\CHEM32Y 13 METHODSY, 5. 11
TF5F2010 9:34:57 PH
(modified after loading)
C:\CHEM3Z\ 1ZHETHODS" 3.1
7/9/2010 3:11:29 PM
(modified after loading)
i AD-H, H/i-Pr0OH =20410, 0.7 wlL/min, 30 oC, 254 NM

Location @ Wial 1

Analysis Method :
Last changed

Sample Info

T A, W avelen it 58 nm GZH O 0 2007 17, 0
Al 1
£l (0]
Ph
25
ER N
H Me
157
(+-)-9e
0
5
a
T T T T T "
] 5 10 15 20 25 ruin
Area Percent Report
Sorted By Simmal
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] wAD *5 [ matr 1 %
e | ===l | === |- | === |
1 24,324 BV 0.4525 928.41504 31.62052 48,9861
2 25.5l6 VB 0.4710 966.76935 30.92361 51.0119
Totals : 1895, 18439 BZ.54412
**% End of Report ***
Instrument 1 7/9/2010 3:12:10 M Page 1 of 1

Data File C:%CHEM3ZY1%DATAY ZHOU- 10V FZNO00715.D
Fawple Name: KG-5-SE

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

Last chahnged

Instrument 1

TF5/2010 8:30:16 PH
C:\CHEM32Y 13 METHODSY, 5. 11
TF5/2010 8:08:56 PH
(modified after loading)
C:\CHEM3Z\ 1ZHETHODS" 3.1
7/9/2010 3:11:29 PM
(modified after loading)
i AD-H, H/i-Pr0OH =20410, 0.7 wlL/min, 30 oC, 254 NM

Location @ Wial 1

Analysis Method :
Last changed

Sample Info

T A, W avelen it 58 nm GZH O 0 20007 5. 07
mAl -
175 o) Ph
150
125 N
H Me
100
(-)-9e
75
=24
o
o
5] g
&
\ -
T T T T T
0 5 10 15 20 25 in
Area Percent Report
Sorted By Simmal
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] wAD *5 [ matr 1 %
e | ===l | === |- | === |
1 24.5335 BV 0.4504 460.74754 15.62304 7.0208
2 25.800 VB 0.487% 6102.41504 192,83282 92,9792
Totals : B6563.20258 208.45587
**% End of Report ***
Instrument 1 7/9/2010 3:11:32 M Page 1 of 1
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Data File C:“HPCHEMY1WDATANYFZYC2500435.D
ap-H, H/i-Pr0H =99/1, 0.8 nL/min, 30 of, 254 nm

Injection Date 6/28/2010 8:19:03 PN

Sample Name: EG-4-51E

Sample Name EG-4-§1E Location : Vial 1
Aco. Overator ZX
Acg. Method SHPCHEMY 14 METHOD 3% 500
Last changed 6/28/2010 B:20:06 PN by ZX
(modified after loading)
Analwvsiz Method : C:“HPCHEM 1WMETHODSAEW.M
Last changed 77972010 2:49:46 PH by ZX
(modified after loading)
VDT A Wiavelength=264 nm (¥ FZ.C2600433 .0
Ml 2
a0 4
O b
£
=
a0
N
H Me
0
(+1-)-9f
10 o
1}
T T T T
i i 10 15 0 mir}
Area Percent Report
Sorted Bv Simmal
Multiplier 1.0000
Dilucion 1.o000
Signal 1: VD1l 4, Wavelength=254 nm
Peak RetTime Type Width Area Height Ares
fwinl AU =z Tma’ 1 k3

# fminl
| | | | |

- =
1 15.816 BV

0.4739 1447.19617  47.24082 49.9743
2 21.779 WV 0.6848 1448.65637  32.85302 50,0252
Totals @ 2895.85254  30.09334

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:50:13 PH ZX

Fage 1 of 1

S103

Data File C:“HPCHEMY1WDATANYFZYC2500432.1
ap-H, H/i-Pr0H =99/1, 0.8 ml/min,

30 oC, 254 nm

Injection Date

6/26/2010 7:45:51 P

Sauple Nawe: KG-5-7B

Gample Name : EG-5-7B Location : ¥Wial 1
Aco. Overator ZX
Acg. Method C: YHECHEM, 1\ METHOD 5%, SW. X
Last changed 6/28/2010 8:08:08 PN by ZX
(modified after loading)
Analwvsiz Method : C:“HPCHEMN1WMETHODSAEW.H
Last changed 77972010 2:49:42 PH by ZX
(modified after loading)
VIVOT A, Wavelength=264 nm (¥ FZVC2000432. 01
mAl z
] o
|
H Me
=] (+)-of
10 o -
=
&
e
o JAN
T T T T
i i 10 15 0 mi
Areas Percent Report
Sorted Bv Simmal
Multiplier L1.0000
Dilucion Ll.o000
Signal 1: VWDl A4, Wavelength=254 nm
Peak RetTime Type Width Area Height drea
# fwinl fwinl wiU *=z [§AL) 1 %
- | l====1 | | | |
1 15.877 EEB 0.4830 11Z.59505 3.62698 5.0zlz
2 21.504 BB 0.6967 2129.78955 47.60670 94.9788
Totals : 2242.358480 51.23370

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:49:45 PH ZX

Page 1 of L
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Data File C:“HPCHEMY1WDATANYFZY,C2500435.D

Sample Name: KG-5-8C

AD-H, H/i-Pr0H =70/30, 0.7 wL/min, 30 oC, 254 mm

Injection Date

6/26/2010 9:21:01 PI

Data File C:“HPCHEMY1WDATANYFZYC2500436.1 Sample Name: EG-4-51D
AD-H, H/i-PrOH =70/30, 0.7 wl/min, 30 of, 254 nm
Injection Date 6/28/2010 9:39:32 PN
Sample Name EG-4-51D Location : Vial 1
Aco. Overator ZX
Acg. Method HPCHEMNY 14 METHOD 3% 50
Last changed 6/28/2010 9:40:19 PN by ZX
(modified after loading)
Analwsiz Method : C:“HPCHEM1WMETHODSAEW.M
Last changed 77942010 2:53:01 PH by ZX
(modified after loading)
VDT A, Wiavelength=264 nm (¥ FZ.C2600436 0
mal ] =
o
£
w]  Me O |
120 4
100 4 N
H Me
80 (+/-)-9g
60
404
0
1}
T T T T T
i 2 4 i} k] 10 mir}
Area Percent Report
Sorted Bv Simmal
Multiplier 1.0000
Dilucion 1.o000
Signal 1: VD1l 4, Wavelength=254 nm
Peak RetTime Type Width Area Height Ares
fwinl AU =z Tma’ 1 k3

# fminl
|

- | | |
1 &.877 ¥V

0.1663 1661.32386 152.58455 50.2924
2 10.085 ¥V 0.1954 1642.00940 128.70866 49,7076
Totals @ 3303.33826 281.29321

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:53:34 PH ZX

Fage 1 of 1

Gample Name ¢ EG-5-8C Location : ¥Wial 1
Aco. Overator ZX
Acg. Method C: YHECHEM, 1\ METHOD Y, 5W. X
Last changed 6/28/2010 9:17:45 PI by ZX
(modified after loading)
Analwsiz Method : C:“HPCHEMN1WMETHODSAEW.H
Last changed 77972010 2:52:53 PH by ZX
(modified after loading)
VIVOT A, Wavelength=264 nm (¥ FZVC2000435 01
mAl g
160 o 1
Me O
140
120
N
100 4 H Me
&0 - (-)-Qg
a0 -
a0
0 - @
b
a
1}
T T T T T
i 2 4 i} ] 10 mi
Areas Percent Report
Sorted Bv Simmal
Multiplier L1.0000
Dilucion Ll.o000
Signal 1: VWDl A4, Wavelength=254 nm
Peak RetTime Type Width Area Height drea
# fwinl fwinl wiU *=z [§AL) 1 %
- | l====1 | | | |
1 §.543 ¥V 0.1566 1708.52136 165.77908 B96.0Z13
2 9.815 VB 0.1848 70.792594 5.79136 3.9787
Totals : 1779.31430 171.57045

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:53:01 PH ZX

S104
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Data File C:“HPCHEMY1WDATANYFZYC2500466.T
ap-H, H/i-Pr0H =95/5, 0.7 nL/min, 30 of, 254 nm

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

Sample Name: EG-4-51C

7/3/2010 7:21:45 PH
KG-4-31C
vy

Injection Date
Sample Name
dco. Operator
deg. Method
Last changed

SHPCHEMY 14 METHOD 3% 500
T/3/2010 7:19:16 PM by ZX
(modified after loading)

Analwvsis Method : C:3HPCHEM 1NMETHODEN S0 M

Location :

Last changed

7/9/2010 2:56:13 PM by ZX
(modified after loading)

¥ial 1

Data File C:“HPCHEMY1WDATANYFZYC2500465.0

op-H, H/i-Pr0H =85/5, 0.7 wl/min,

30 oC, 254 nm

Sauple Name: KG-5-8D

Injection Date

7/3/2010 6:20:03 PH

VDT A Wiavelength=2564 nm (¥ F 22600466 0]
mAl g -
3 2
0+ i)
F
25 -
20 N
H Me
15 o
(+1-)-9h
10+
5
pd
T T T T T T T
i b 4 i ] 10 12 1ehmir|
Area Percent Report
Sorted Bv Simmal
Multiplier 1.0000
Dilucion 1.o000
Signal 1: VD1l 4, Wavelength=254 nm
Peak RetTime Type Width Area Height Ares
# fminl fwinl AU =z Tma’ 1 k3
-1 - | | | |
1 10.930 ¥V 0.3038 ©643.73584 31.90368 50,0842
2 12.975 VB 0.3488 £41.57147 28.15842 49,9158
Totals : 1285.30731 60.06Z10

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:56:43 PH ZX

Fage 1 of 1

Gample Name ¢ EG-5-8D Location : ¥Wial 1
Aco. Overator ZX
Acg. Method C: YHECHEM 1\ METHOD 5%, 5W. X
Last changed 7/3/2010 6:15:34 PH by ZX
(modified after loading)
Analwvsiz Method : C:“HPCHEMN1WMETHODSAEW.H
Last changed 77972010 2:56:06 PH by ZX
(modified after loading)
VIVOT A, Wavelength=264 nm (¥ FZVC2000465 01
mal z
120 o O
F
100 5
N
a0 o
H Me
w] (-)-9h
a0 -
20
1}
T T T T T T T
i b 4 i ] 10 12 1ebmii
Areas Percent Report
Sorted Bv Simmal
Multiplier L1.0000
Dilucion Ll.o000
Signal 1: VWDl A4, Wavelength=254 nm
Peak RetTime Type Width Area Height drea
# fwinl fwinl wiU *=z [§AL) 1 %
- | l====1 | | | |
1 10.817 ¥P 0.2ZB56 165.44086 8.88727 5.0049
2 12.969 PB 0.3444 3140.13208 140.15746 94.9951
Totals : 3305.57274 1459.04472

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:56:13 PH ZX

S105
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Data File C:“HPCHEMY1\DATAYZHOD-104FZ008715.D
ap-H, H/i-Pr0H =95/5, 0.7 nL/min, 30 of, 254 nm

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

Sample Name: EG-4-65C

Injection Date 4/29/2010 12:56:00 FM

Sample Name EG-4-65C Location : Vial 1
Aco. Overator
Acg. Method SHPCHEMY 1N\METHODSA\DEF_LCL1.H
Last changed 472942010 12:52:30 P
(modified after loading)
Analwvsiz Method : C:“HPCHEM1WMETHODSAEW.M
Last changed 77972010 2:40:57 PH by ZX
(modified after loading)
VDT A, Wiavelength=2564 nm (ZHOU-10%T Z002715.0)
mAl i &
B =
Cl o
25 o
0 -
15 o N
H Me
10 ] (+/-)-9i
54
pd
T T T T T T
i 2 4 E 10 12 mirl
Area Percent Report
Sorted Bv Simmal
Multiplier 1.0000
Dilucion 1.o000
Signal 1: VD1l 4, Wavelength=254 nm
Peak RetTime Type Width Area Height Ares
# fminl fwinl AU =z Tma’ 1 k3
-1 - | | | |
1 11.948 ¥V 0.3379 675.42718 30.78129 49.80zL1
2 12.958 VB 0.3654 £81.80359 28.76358 50,1979
Totals : 1358.23077 59. 54458

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:41:45 PH ZX

Fage 1 of 1

Data File C:“HPCHEMY1\DATAYEHOU-100F2008716.D
ap-H, H/i-Pr0H =95/5, 0.7 mL/min, 30 of, 254 nm

Injection Date 4/29/2010 2:07:10 P

Sample Mame: EG-4-67C

Gample Name : EG-4-67C Location :
Aco. Overator
Acg. Method C:3HPCHEMY 1\METHODZ\DEF_LC1.M
Last changed 4729742010 1:59:43 P
(modified after loading)
Analwvsiz Method : C:“HPCHEMN1WMETHODSAEW.H
Last changed 77972010 2:40:49 PH by ZX
(modified after loading)
VO A, Wavelength=264 nm (ZHOU-10%7 20027 18.0)
mal o E
50 4
a0 -
a0 N
H Me
0 (+)'9|
104 .
=
&
o
i
T T T T T T
i 2 4 il 3 10 12 mi
Areas Percent Report
Sorted Bv Simmal
Multiplier L1.0000
Dilucion Ll.o000
fGigmal l: VWDL A, Wavelength=254 nm
Peak RetTime Type Width Area Height drea
# fwinl fwinl wiU *=z [§AL) 1 %
- | |====1 | | | |
1 11.866 BV 0.3365 1277.88708 58.46330 94.8067
2 12.967 VB 0.3710 68.57983 2.82097 5.0933
Totals : 1346, 46692 6l.28427

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:40:57 PH ZX

S106
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Data File C:“HPCHEMY1WDATANYFZYC2500577.D
ap-H, H/i-Pr0H = 97/3, 0.5 wl/min, 30 ol, 254 nm

7/21/2010 4:43:20 P
EG-5-14
vy

Injection Date
Sample Name
dco. Operator
deg. Method
Last changed

SHPCHEMY 14 METHOD 3% 500
T/21/2010 4:44:10 PN bv ZX
(modified after loading)
C:“HPFCHEM" 1\METHOD 3\ SW. M
T/2442010 4:1e:13 PN bv ZX
(modified after loading)

Analvsis Method :
Last changed

Location :

¥ial 1

Sample Name: EG-5-14

VO A Wiavelength=264 nm (¥ FZLCZ000577 .0
mAl T =
5
o3 Br
T T T T T T T
i b 4 i ] 10 13 14 mir}
Area Percent Report
Sorted Bv Simmal
Multiplier 1.0000
Dilucion 1.o000

Signal 1: VD1l 4, Wavelength=254 nm

Width Area Height drea
fwinl AU =z Tma’ 1 k3

| 1 1 |
§.45130 45,1857

Peak RetTime Type
# fminl
1

- =
1 13.951 ¥V

0.3807 213.41322
2 14.659 ¥V 0.4519 258.88928 8.59319 54.8143
Totals @ 472,30251 17.04449

Results obtained with enhanced integrator!

**% End of Report *+%

Ingtrument 1 7/24/72010 4:16:22 PM ZX

Fage 1 of 1

Data File C:“HPCHEMY1WDATANYFZYC2500575.D
ap-H, H/i-Pr0H = 97/3, 0.5 wl/win, 30 ol, 254 nm

Injection Date 7/21/2010 3:50:485 PI
Gample Name : EG-5-Zla

Adco. Operator : IX

Acg. Method C: YHECHEM, 1\ METHOD Y, 5W. X
Last changed 772172010 3:56:43 PI by ZX
(modified after loading)
C:“HPFCHEM' 1\METHOD 3\ SW. M
T/24/2010 4:14:47 PN by ZX
(modified after loading)

Analvsis Method :
Last changed

Location :

¥ial 1

Sample Mame:

EG-5-214

WD A Wiawelength=264 nm [V FIC2600575 .00
maAl

Br,

25

Areas Percent Report

Sorted Bv Simmal
Multiplier 1.0000
Dilucion Ll.o000

Signal 1: VWDl A4, Wavelength=254 nm

Peak RetTime Type Width Area Height drea
# fwinl fwinl wiU *=z [§AL) 1 %
- | l====1 | | |
1 13.814 ¥V 0.3B21 65.27535 2.75704 6.6614
2 14.725 ¥V 0.4348 956.65759 33.82646 93.3386
Totals : 1024.93295 36.58350

Results obtained with enhanced integrator!

**% End of Report *+%

Ingtrument 1 7/24/2010 4:14:52 PM ZX

S107
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Data File C:“HPCHEMY14DATAYZHO-104FZ008337.D
AD-H, H/i-PrOH =80/2Z0, 0.5 wl/min,

Sample Name: EG-4-40i
30 o, 254 nm

Injection Date

3/24/2010 10:59:28 FM

Data File C:“HPCHEMY1\DATAYZHOU-100,F2008622.0 Sample Name: EG-4-636
AD-H, H/i-Pr0OH =80/20, 0.5 wl/min, 30 of, 254 nm
Injection Date 4/25/2010 12:01:24 PN
Gample Name : EG-4-63B Location : ¥Wial 1
Aco. Overator
Acg. Method C: YHECHEM, 1\ METHOD 5%, 5W. X
Last changed 472542010 11:45:11 AM
(modified after loading)
Analwvsiz Method : C:“HPCHEMN1WMETHODSAEW.H
Last changed 77972010 2:30:51 PH by ZX
(modified after loading)
VO A, Wavelength=264 nm (ZHOU- 107 2009622, 0)
mAl Z
160 o
140 4
120 4
o ] H Et
o (-)-9k
60 -
a0 4
¥
=
0 - z
1}
T T T T T
i 2 4 i} 10 12 mi
Areas Percent Report
Sorted Bv Simmal
Multiplier L1.0000
Dilucion Ll.o000

Sample Name EG-4-404 Location : Vial 1
Aco. Overator
Acg. Method SHPCHEMY 14 METHOD 3% 500
Last changed 3/24/2010 11:02:50 P
(modified after loading)
Analwsiz Method : C:“HPCHEM1WMETHODSAEW.M
Last changed 77972010 2:30:45 PH by ZX
(modified after loading)
VDT A, Wiavelength=2564 nm (ZHOU-10%Y Z002237.0)
mal ] o =
5
140 4
O
120 4
100
N
a H Et
(+1-)-9k
a0
a0
0
1}
T T T T T T
i 2 4 i} E 10 12 mirl
Area Percent Report
Sorted Bv Simmal
Multiplier 1.0000
Dilucion 1.o000
Signal 1: VD1l 4, Wavelength=254 nm
Peak RetTime Type Width Area Height Ares
# fminl fwinl AU =z Tma’ 1 k3
-1 - | | | |
1 11.131 ¥v 0.1973 zZ054.04488 156.936658 49.9304
2 1l.970 ¥p 0.2126 2Z0559.77393 148.67378 50.08096
Totals : 4113.81860 307.66046

Results obtained with enhanced integrator!

**% End of Report *+%

Ingtrument 1 7/9/2010 2:30:50 PH ZX

Fage 1 of 1

Signal 1: VWDl A4, Wavelength=254 nm

Peak RetTime Type Width Area Height drea
# fwinl fwinl wiU *=z [§AL) 1 %
- | l====1 | | |
1 10.8987 ¥V 0.15911 2107.13784 170.07513 91.705%9
2 1l.844 VB 0.2058 190.57419 14,22766 8.2041
Totals : 2297.71213  184.30280

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:31:28 PH ZX
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Data File C:“HPCHEMY1WDATANYFZY,C2500468.10
AD-H, H/i-Pr0H =80/20, 0.7 nL/min, 30 oC, 254 mm

Injection Date

7/4/2010 9:45:08 AN

Data File C:“HPCHEMY1\DATAYZHOD-104FZ008333.D Sample Name: EG-4-40B
AD-H, H/i-PrOH =80/20, 0.7 wl/min, 30 of, 254 nm
Injection Date 3/24/2010 9:08:11 PN
Sample Name EG-4-40B Location : Vial 1
Aco. Overator
Acg. Method HPCHEMNY 14 METHOD 3% 50
Last changed 3/24/2010 9:03:52 PN
(modified after loading)
Analwvsiz Method : C:“HPCHEM1WMETHODSAEW.M
Last changed 77972010 2:59:47 PH by ZX
(modified after loading)
VDT A, Wiavelength=2564 nm (ZHOU-10%Y Z002323.0)
maAl
=
120 2
©
100 o
0 o
N
H Pr
B0 o
(+1-)-9l
a0 -
20 4
1}
T T T T T T T
i 1 b 3 4 i 3 9 min
Area Percent Report
Sorted Bv Simmal
Multiplier 1.0000
Dilucion 1.o000
fGigmal l: VWDL A, Wavelength=254 nm
Peak RetTime Type Width Area Height Ares
# fminl fwinl AU =z Tma’ 1 k3
-1 - | | | |
1 T.462 WV 0.1389 1158.08008 126.39703 49,9403
2 8.3096 VB 0.1577 1160.84973 113.04852 50,0597
Totals : 2318.92981 239.44555

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 3:02:01 PH ZX

Fage 1 of 1

Sauple Name: KG-5-9F

Gample Name ¢ EG-5-9F Location : ¥Wial 1
Aco. Overator ZX
Acg. Method C:YHECHEM, 1\ METHOD 5%, 5W. X
Last changed 7/4/2010 9:29:42 AW by ZX
(modified after loading)
Analwvsiz Method : C:“HPCHEMN1WMETHODSAEW.H
Last changed 77972010 2:59:44 PH by ZX
(modified after loading)
VIVOT A, Wavelength=264 nm (¥ FZVC2000469 07
maAl
400 /o)
300 +
N
H Pr
200 - (.)-9|
100 o
1=
)
=
. A
T T T T T T T
i 1 b 3 4 5 & 9 mi
Areas Percent Report
Sorted Bv Simmal
Multiplier L1.0000
Dilucion Ll.o000
Signal 1: VWDl A4, Wavelength=254 nm
Peak RetTime Type Width Area Height drea
# fwinl fwinl wiU *=z [§AL) 1 %
- | |====1 | | | |
1 7.403 BV 0.1355 4044.57738 456.15140 890.421Z2
2 8.270 WP 0.1524 428.46588 43.11025 9.5788
Totals : 4473, 04327 499,2Z6165

Results obtained with enhanced integrator!

**% End of Report *+%

Inatrument 1 7/9/2010 2:59:47 PH ZX
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Data File C:%CHEM3ZY1%DATAY ZHOU-10VFZNO00710.D
Fawple Nanme: KG-4-45

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

Last chahnged
Analysis Method :
Last changed

Instrument 1

TF5/2010 6:28:13 PH
C:\CHEM32Y 13 METHODSY, 5. 11
TF5F2010 6:23:14 PH
C:%CHEM3ZY 14 METHOD S, 5. 11
T/9/2010 3:15:54 PM
(modified after loading)
Bample Info

Location

Vial 1

AD-H, H/i-PrOH =50/20, 0.7 wl/win, 30 o, 254 NN

Data File C:3ZCHEM3ZY1%DATAY ZHOU-10VFZNO00709.D
Fawple Name: KG-5-9G

WA DAL U AvelengthE2 54 nm (ZH O 100 ZHO00710.0)

mAL
o] O E
=2
b @[
N
H Bn
204
(+1-)-9m
04
T -
10 min
Area Percent Report
Sorced By Signal
Multiplier: 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
#  [min] [min] wAll  *s  [maT ] &
1 §.949 BB 0.1566 523.61438 47.45347 50,4311
2 10.4058 VB 0.2216 514.66260 34.65919 49,5069
Totals : 1038.27704 82.31266
*%*% End of Report #%#
Instrument 1 7/9/2010 3:16:15 PM Page 1 of 1

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

Last chahnged
Analysis Method :
Last changed

Instrument 1

TF5/2010 6:09:02 PH
C:\CHEM32Y 13 METHODSY, 5. 11
TF5/2010 6:04:40 PH
C:%CHEM3ZY 14 METHOD S, 5. 11
T/9/2010 3:15:54 PM
(modified after loading)
AD-H, H/i-Pr0OH =80/20, 0.7 uwlL/min, 30 oC, 254 NM

Location @ Wial 1

Bample Info

VAN DA, UF avelength=254 nm (ZHOL- 100ZNO00708. )
mAL 2
176 L
180 O
125
1004 N
H Bn
75
()-om :
=7 =
25
]
T T T T T "
i 2 4 i 2 10 ruin|
Area Percent Report
Sorced By Signal
Multiplier: 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
#  [min] [min] wAll  *s  [maT ] &
[y P _—
1 §.935 BB 0.1576 2016.64795  183.05724  75.9359
2 10,388 VB 0.2216 639.07739 43, 64631 24, 0041
Totals : 2655.72534  226.70354
*%*% End of Report #%#
Instrument 1 7/9/2010 3:15:39 M Page 1 of 1
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Data File C:%CHEM3ZY1%DATAY ZHOU- 10V FZNO00714.D
Fawple Name: KG-3-73

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

Last chahnged

Instrument 1

TF52010 Trd9:4d6 PH
C:\CHEM32Y 13 METHODSY, 5. 11
TF5F2010 T:ds:49 PH
(modified after loading)
C:\CHEM3Z\ 1ZHETHODS" 3.1
7/9/2010 3:16:33 PM
(modified after loading)

Analysis Method :
Last changed

Sample Info

Location

Vial 1

AD-H, H/i-PrOH =70/30, 0.7 wl/nin, 30 o, 254 NN

WA DA W avelengthe254 nm (ZH OL- 100YZHNO007 14, D)
Al
250
o 3
o
2004
150 N
H Ph
100 (+1-)-9n
504
a
T T T T T T "
] 2 4 L} k] 0 12 ruin
Area Percent Report
Sorted By Simmal
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] wAD *5 [ matr 1 %
e | ===l | === |- | === |
1 9.193 VB 0.179% 3307.07715 280,24417 50.1566
2 12.404 VB 0.2481 3286.42676 201.91351 49,8434
Totals : 6593.50391 48Z.15768
**% End of Report ***
Instrument 1 7/9/2010 3:18: 53 M Page 1 of 1

Data File C:3ZCHEM3ZY1%DATAY ZHOU-10VFZNO00713.D
Fawple Name: KG-5-SH

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

Last chahnged

Instrument 1 Location @ Wial 1
TF5F2010 Ti35:02 PH

C:\CHEM32Y 13 METHODSY, 5. 11

TF5F2010 T:29:54 PH

(modified after loading)

C:\CHEM3Z\ 1ZHETHODS" 3.1

7/9/2010 3:16:33 PM

(modified after loading)

AD-H, H/i-PrOH =70/30, 0.7 wl/nin, 30 o, 254 NN

Analysis Method :
Last changed

Sample Info

T A, W avelen it 58 nm GZH O 0 20007 3. 07
mAl o =
70
(0]
o
504
N
@ H Ph
- ()-on
= z
5
10 o
\ AN
T T T T T T "
] 2 4 L} k] 0 12 ruin
Area Percent Report
Sorted By Simmal
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] wAD *5 [ matr 1 %
e | ===l | === |- | === |
1 9.194 BB 0.1748% 905.23511 77.260433  G§9.03%98
2 12.374 BB 0.2477 111.43023 6.91412 10.9604
Totals : 1016. 66534 84.17845
**% End of Report ***
Instrument 1 7/9/2010 3:18:36 MM Page 1 of 1
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Data File C:%CHEM3ZY1%DATAY ZHOU- 10V FZNO00790.D
Fawple Name: KG-5-16

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

Last chahnged

Instrument 1

872372010 10:24:49 PH
C:\CHEM32Y 13 METHODSY, 5. 11
872372010 10:Z0:06 PH
(modified after loading)
D:WD¥-3-T786.10

2/21/2011 12:40:26 FPH
(modified after loading)

Analysis Method :
Last changed

Sample Info

Location

Vial 1

Ob-H, H/i-PrOH =20/10, 0.7 nl/nin, 30 oC, Z54NM

T A, W avelen it 58 nm GZH O 0 ZN0007e0. 07
Al Br
] (=1
o
o =
=0
154
N
%\ Me
10 (@)
Ph
5] (+-)-10
0
T T T T T T
] z 4 [ ] 10 1z_niin|
Area Percent Report
Sorted By Simmal
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] wAD *5 [ matr 1 %
e | ===l | === |- | === |
1 9.007 BB 0.2634 436.59869 25.09955 49,9758
2 11.120 BE 0.3305 437.02081 20.41703 50.0242
Totals : 873.61951 45.51659
**% End of Report ***
Instrument 1 2/21/2011 12:42:42 PH Page 1 of 1

Data File C:%CHEM3ZY1%DATAY ZHOU-10VFZNO007&65.D
Fawple Name: KG-5-ZZC

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

Last chahnged

Instrument 1 Location @ Wial 1
872372010 9:39:54 FM

C:\CHEM32Y 13 METHODSY, 5. 11

872372010 9:35:13 FM

(modified after loading)

D:WD¥-3-T786.10

2/21/2011 12:40:26 FPH

(modified after loading)

Ob-H, H/i-PrOH =20/10, 0.7 nl/nin, 30 oC, Z54NM

Analysis Method :
Last changed

Sample Info

VD A, W avelengieZoA nm(ZA O 10 TZHO007 8. 01
Tl Br =
04
e O
a0
ad
ol Me
(©)
o Ph
(+)-10
10 o
g
R =
T T T T T —
i z 4 & 3 10 12_hin

Area Percent Report

Sorted By Simmal
Multiplier: 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VD1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [win] whD *s [ w0 1 5
e | ===l | === |- | === |
1 9.038 BB 0.15945 1.80906 1.13537e-1  0.1093
2 1l1.171 VB 0.3458 1652.82617  73.37356 99.8907
Totals : 1654, 63525 13.487089

**% End of Report ***

Inatrument 1 2/21/2011 l2:40:31 PH
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