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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 on
Bruker DRX-400 spectrometers. The chemical shifts for '"H NMR were recorded in ppm
downfield from tetramethylsilane (TMS) with the solvent resonance as the internal standard. The
chemical shifts for *C NMR were recorded in ppm downfield using the central peak of
deuterochloroform (77.23 ppm) as the internal standard. Coupling constants (J) are reported in Hz
and refer to apparent peak multiplications. TLC analysis was performed using glass-backed plates
coated with 0.2 mm silica. Quantitative analysis was performed by 'H NMR on Bruker DRX 400
instrument. Flash column chromatography was performed on silica gel (200-300 mesh).
Enantiomeric excess was determined by HPLC analysis, using chiral column described below in
detail. Optical rotations were measured with JASCO P-1010 polarimeter. The configuration was
determined by comparison of rotation sign with the literature data or by analogue.

Materials: Commercially available reagents were used throughout without further
purification other than those detailed below. Acetone was dried with anhydrous CaSO, and
distilled over KMnO,. The solvents for asymmetric hydrogenation reaction were purchased

without further purification.

2. Typical Procedure for the Synthesis of Indoles
Indoles 1b-f"*!® and 10-p'“'* were synthesized according to the literature procedure.
2-Benzyl substituted indoles 1g-k were prepared following modified known methods.'*!"

Procedure for the synthesis of unknown compoundslh-k were depicted as follows. .

1. i) KOH, EtOH

@ ii) ArCH,Br, CHsCOCHj m

N N A

N 2.pPA 140°C N r
1h-k

To a solution of indole (20 mmol, 2.343 g) in ethanol (20 mL) at room temperature, KOH
pellets were added (25 mmol, 1.403 g), and the mixture was stirred until total solubilization. The
ethanol was completely removed in vacuum and acetone (20 mL) added followed by the benzyl
bromide (20 mmol). A precipitate was formed instantly. The solid was filtered and the solution

concentrated in vacuum to give N-benzylindole which was purified by flash chromatography.
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The N-benzylindole (4.2 mmol) was added to polyphosphoric acid (50 mL), which was
prewarmed to the desired reaction temperature and vigorously stirred. Stirring and heating was
continued until the starting material was consumed as indicated by TLC. Then the dark reaction
mixture was cooled in an ice bath and mated carefully with ice water (40 mL). Extraction with
EtOAc (3%x30 mL) and washing the combined organic layers with saturated aqueous sodium
bicarbonate solution and brine (30 mL each) was followed by drying over sodium sulfate. The
solvent was removed under reduced pressure, and the residue was purified by flash
chromatography to give 1h-Kk.

2-(2’-Methylbenzyl)indole (1h). Yellow solid, mp = 72-75 °C; '"H NMR (400 MHz, CDCl3) &

N 2.26 (s, 3H), 4.07 (s, 2H), 6.23 (s, 1H), 7.03-7.11 (m, 2H), 7.16-7.21

O (m, 5H), 7.51 (d, J = 7.3 Hz, 1H), 7.64 (br, 1H); >C NMR (100 MHz,

H O CDCl;) 6 19.6, 32.8, 101.1, 110.6, 119.9, 120.1, 121.3, 126.5, 127.3,

1h 128.9, 129.7, 130.8, 136.2, 136.7, 137.1, 137.4; HRMS Calculated for
CisH 14N [M-H] 220.1126, found 220.1117.

2-(3’-Methylbenzyl)indole (1i). Yellow solid, mp = 69-70 °C; '"H NMR (400 MHz, CDCl;) &
2.32 (s, 3H), 4.08 (s, 2H), 6.32 (s, 1H), 7.05-7.12 (m, 5H),
O N 7.19-7.23 (m, 2H), 7.54 (d, J = 7.4 Hz, 1H), 7.73 (br, 1H); Be
H O NMR (100 MHz, CDCls) 6 21.6, 34.8, 101.2, 110.7, 119.9, 120.2,
121.4, 126.1, 127.7, 128.8, 129.8, 136.4, 138.1, 138.6; HRMS

Calculated for C;¢H 4N [M-H] 220.1126, found 220.1134.

2-(4’-Methylbenzyl)indole (1j). Yellow solid, mp = 91-93 °C; 'H NMR (400 MHz, CDCl) &
2.32 (s, 3H), 4.05 (s, 2H), 6.29 (s, 1H), 7.03-7.13 (m, 6H), 7.19 (d, J =
O N 7.9 Hz, 1H), 7.52 (d, J = 7.4 Hz, 1H), 7.67 (br, 1H); *C NMR (100
H O MHz, CDCl3) 6 21.2, 34.5, 101.1, 110.7, 119.9, 120.2, 121.4, 128.9,
129.6, 135.6, 136.4, 136.5, 138.3; HRMS Calculated for C;¢H;4N
[M-H] 220.1126, found 220.1130.

2-(1’-Naphthylmethyl)indole (1k). Yellow solid, mp = 126-128 °C; "H NMR (400 MHz, CDCls)
5 4.58 (s, 2H), 6.39 (s, 1H), 7.09-7.11 (m, 2H), 7.18-7.19 (m, 1H),

O N 7.39-7.56 (m, 5H), 7.72 (br, 1H), 7.85 (d, J = 8.1 Hz, 1H), 7.92 (d,

H OO J=7.4Hz, 1H), 8.09 (d, J = 8.6 Hz, 1H); *C NMR (100 MHz,

1k CDCl,) 6 32.5, 101.0, 110.7, 119.9, 120.1, 121.4, 124.1, 125.8,

126.1, 126.6, 127.3, 128.0, 128.9, 132.2, 134.2, 134.4, 136.2,
137.7; HRMS Calculated for C19H 4N [M-H] 256.1126, found 256.1129.

S2



3. The Effect of Acids and Ligands on the Reactivity and Enantioselectivity

The effect of various Brensted acids on the reactivity and enantioselectivity was achieved for
the asymmetric hydrogenation of simple 2-methylindole 1a (Table 1, entries 1-10). It was found
that this reaction was strongly Brensted acid-dependent, strong acids gave full conversion and
moderate enantioselectivity whereas weak acids showed poor reactivity and enantioselectivity
(entries 3-6 vs entries 8-9). Without the addition of acid, the reaction did not occur (entry 1).
L-CSA gave full conversion and the highest enantioselectivity (entry 6, 71% ee). In contrast,
D-CSA with opposite configuration gave product with somewhat lower ee and 44% conversion
(entry 7, 66% ee). Subequivalent L-CSA resulted in deteriorated enantioselectitvity and activity.
Therefore, L-CSA was selected as the activator for further study.

Table 1. The Effect of Brensted Acids on the Reactivity and Enantioselectivity®

m Pd(OCOCFs) / (R)-SegPhos m
N N

Acid (1 equiv.), TFE
la H . 2a H
H, (700 psi), RT
entry acid® convn. (%)° ee (%)°
1° no <5 -
2 TfOH 61 54 (R)
3 PhSO;H >95 62 (R)
4 TsOH-H,0 >95 69 (R)
5 TFA >95 8 (R)
6 L-CSA >95 71 (R)
7 D-CSA 44 66 (R)
8 PhCO,H <5 -
9 Salicylic acid 35 4 (R)
10° L-CSA 94 63 (R)

& Conditions: 0.25 mmol 1a, Pd(OCOCF;), (2 mol %), (R)-SegPhos (2.4 mol %), Acid (1.0
equiv.), 3 mL TFE, 24 h, RT. ® TfOH: Triflic acid; PhSO;H: Benzenesulfonic acid; TsOH-H,O:
p-Toluenesulfonic acid monohydrate; TFA: trifluoroacetic acid; L-CSA: L-(-)-Camphorsulfonic
acid; D-CSA: D-(+)-Camphorsulfonic acid. ¢ Determined by 'H-NMR. ¢ Determined by HPLC. ¢
with no acid. fwith 0.9 equiv. L-CSA.

Next, the effect of chiral ligands on the reactivity and enantioselectivity was examined for the
asymmetric hydrogenation of simple 2-methylindole 1a. Axially chiral bisphosphine ligands were
effective, full conversions and high to excellent enantioselectivities were obtained (Table 2, entry
1-6, 84-91% ee). Ferrocene-based bisphosphine ligand (JosiPhos-type) displayed moderate
activity and excellent enantioselectivity (entry 7, 80% ee). Me-DuPhos showed no activity for this
transformation (entry 8). Subsequently, higher temperature was applied for the activity. At 50 °C,
the catalyst loading could be reduced to 0.5% but with lower enantioselectivity (entry 9, 84% ee vs
91% ee).

Table 2. The Effect of Chiral Ligands on the Reactivity and Enantioselectivity®
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m Pd(OCOCF3) /L*/L-CSA (1 equiv.) m
N N

DCM/TFE (1/1), H, (700 psi), RT
la H 2a H
entry ligand convn. (%)" ee (%)°
1 (R)-SegPhos >95 85 (R)
2 (R)-SynPhos >95 86 (R)
3 (R)-MeOBiPhep >95 84 (R)
4 (R)-C4-TunePhos >95 84 (R)
5 (R)-BINAP >95 85 (R)
6 (R)-H8-BINAP >05 91 (R)
7 (R)-(S)-PPE-PCy-JosiPhos 49 80 (R)
8 (R,R)-Me-DuPhos <5 ;
9¢ (R)-H8-BINAP >95 84 (R)

0, CO ® ®

o PPh, ¢) PPh,  MeO PPh, ¢) PPh,
o O PPh, Eo ‘ PPh,  MeO ] PPh, o ] PPh,
o (0)

(R)-SegPhos (R)-SynPhos (R)-MeO-BiPhep (R)-C4-TunePhos

11y,
SOWReS o
PPh, PPh, PP L /i CH N
PPh, PPh, € ! b S
0 Gron L

(R)-BINAP (R)-H8-BINAP  (R)(S)-PPF-PCy,-JosiPhos (R,R)-Me-DuPhos

& Conditions: 0.25 mmol 1a, Pd(OCOCF;), (2 mol %), Ligand (2.4 mol %), L-CSA (1.0 equiv.), 3
mL TFE, 24 h, RT. ® Determined by 'H-NMR. ¢ Determined by HPLC. ¢ With oil bath of 50 °C and 0.5
mol % catalyst.
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4. Typical Procedure for Pd-catalyzed Asymmetric Hydrogenation of
Unprotected Indoles

Rz RZ
leRg PAOCOCF:), | R-HB-BINAP J@f&—m
Z~N L-CSA, DCM/TFE (1/1), H, (700 psi) Z~N
, H , H

(R)-HS8-BINAP (3.8 mg, 0.006 mmol) and Pd(OCOCF3), (1.7 mg, 0.005 mmol) were placed
in a dried Schlenk tube under nitrogen atmosphere, and degassed anhydrous acetone was added.

The mixture was stirred at rt for 1 h, then solvent was removed under vacuum to give the catalyst.
In a glovebox, L-CSA (0.25 mmol) and substrate 1 (0.25 mmol) were stirred in 1 mL solvent
(DCM and TFE were mixed in ratio of 1:1 before use) at room temperature for 5 min.
Subsequently, the above catalyst together with 2 mL solvent was added to the reaction mixture.
The hydrogenation was performed at room temperature under H, (700 psi) in a stainless steel
autoclave for 24 h. After carefully releasing the hydrogen, the resulting mixture was concentrated
under vacuum and dissolved in saturated aqueous NaHCOs; (5 mL). After stirring for 10 min, the
mixture was extracted with CH,Cl, (3%5 mL) and dried over Na,SO,. After purified by silica gel
chromatography using petroleum ether/EtOAc (10/1) as eluent, the enantiomeric excess of the
products were determined by HPLC with chiral columns (OD-H, OJ-H or IC).

Racemates of 2 were prepared by the hydrogenation of the indoles catalyzed by
Pd(OCOCEF;),/(+/-)-SegPhos in TFE or reduced by refluxing in EtOH with Sn/HCl.2

(+)-(R)-2-Methylindoline (2a).” 88% yield, 91% ee, [a]X'p = +6.96 (¢ 0.63, benzene), {Lit. [a]*"p
=-12.2 (¢ 2.60, benzene) for (S)—enantiomer}3; 'H NMR (400 MHz, CDCl»)

m 8 1.30 (d, J = 6.2 Hz, 3H), 2.64 (dd, J = 15.4, 7.8 Hz, 1H), 3.15 (dd, J = 15.4,

H 2a 8.5 Hz, 1H), 3.76 (br, 1H), 3.90-4.00 (m, 1H), 6.61 (d, J = 7.8 Hz, 1H), 6.69

(t, J = 7.4 Hz, 1H), 7.01 (t, J = 7.6 Hz, 1H), 7.08 (d, J = 7.3 Hz, 1H); °C

NMR (100 MHz, CDCls) & 22.5, 38.0, 55.4, 109.4, 118.7, 124.9, 127.4, 129.1, 151.1; HPLC

(OD-H, elute: Hexanes/i-PrOH = 97/3, detector: 254 nm, flow rate: 0.8 mL/min), (R) t; = 9.3 min,
(S) t, =10.1 min.

(+)-(R)-2-Butylindoline (2b).* 82% yield, 93% ee, [o]""p = +12.6 (c 1.1, CHCls); "H NMR (400

MHz, CDCl3) & 0.95 (t, J = 6.6 Hz, 3H), 1.36-1.40 (m, 4H), 1.63 (q, J =

6.2 Hz, 2H), 2.69 (dd, J = 15.4, 8.4 Hz, 1H), 3.14 (dd, J = 15.4, 8.6 Hz,
N 1H), 3.81-3.89 (m, 2H), 6.62 (d, J = 7.7 Hz, 1H), 6.70 (t, J = 7.3 Hz,
H 1H), 7.02 (t, J = 7.6 Hz, 1H), 7.09 (d, J = 7.2 Hz, 1H); *C NMR (100
MHz, CDCl3) § 14.3, 23.0, 29.0, 36.3, 36.7, 60.3, 109.3, 118.6, 124.8, 127.4, 129.1, 151.2; HPLC
(OD-H, elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 6.5 min, t, =

7.9 min.

(+)-(R)-2-Pentylindoline (2c). 89% yield, 92% ee, [a]*"p = +15.5 (c 1.40, CHCls); 'H NMR (400
MHz, CDCl;) & 0.93 (t, J = 6.4 Hz, 3H), 1.35-1.43 (m, 6H),

1.59-1.64 (m, 2H) 2.69 (dd, J = 15.4, 8.5 Hz, 1H), 3.14 (dd, J = 15.4,

N2 8.6 Hz, 1H), 3.83-3.89 (m, 2H), 6.61 (d, J=7.7 Hz, 1H), 6.70 (t, J =
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7.4 Hz, 1H), 7.02 (t, J = 7.6 Hz, 1H), 7.09 (d, J = 7.2 Hz, 1H); *C NMR (100 MHz, CDCL) &
14.2, 22.8, 26.5, 32.1, 36.4, 37.0, 60.3, 109.2, 118.6, 124.8, 127.4, 129.1, 151.2; HPLC (OD-H,
elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 6.2 min, t, = 7.6 min;
HRMS Calculated for C3H;oN [M]+ 189.1517, found 189.1524.

(+)-(R)-2-Cyclohexanylindoline (2d).* White solid, mp = 61-63 °C, 90% yield, 95% ee, [a]*'p =
+1.82 (¢ 1.50, CHCl;); 'H NMR (400 MHz, CDCLy) & 0.97-1.04 (m,

M 2H), 1.20-1.31 (m, 3H), 1.44-1.47 (m, 1H), 1.70-1.90 (m, 5H), 2.75 (dd,

N .y J=15.4,9.8 Hz, 1H), 3.07 (dd, J = 15.5, 8.7 Hz, 1H), 3.57 (q, J = 8.5

Hz, 1H), 3.80 (br, 1H), 6.61 (d, J = 7.7 Hz, 1H), 6.69 (t, J = 7.4 Hz,

1H), 7.01 (t, J = 7.6 Hz, 1H), 7.08 (d, J = 7.2 Hz, 1H); '3C NMR (100 MHz, CDCl;) 5 26.1, 26.2,

26.7, 29.8, 30.3, 34.3, 44.1, 65.8, 109.0, 118.5, 124.7, 127.3, 129.3, 151.4; HPLC (OD-H, elute:
Hexanes/i-PrOH = 97/3, detector: 254 nm, flow rate: 0.8 mL/min), t; = 8.0 min, t; = 11.9 min.

(+)-(R)-2-Cyclopentylindoline (2e). White solid, mp = 54-57 °C, 85% yield, 95% ee, [a]"'p =
+17.1 (¢ 1.20, CHCl3); "H NMR (400 MHz, CDCl3) & 1.24-1.29 (m, 2H),
1.58-1.68 (m, 4H), 1.70-1.88 (m, 2H), 1.99-2.06 (m, 1H), 2.75 (dd, J =

H o6 15.5, 8.9 Hz, 1H), 3.11 (dd, J = 15.5, 8.6 Hz, 1H), 3.66 (q, J = 8.7 Hz,
1H), 3.82 (br, 1H), 6.61 (d, J = 7.8 Hz, 1H), 6.69 (t, J = 7.4 Hz, 1H),

7.02 (t, J=7.6 Hz, 1H), 7.08 (d, J = 7.2 Hz, 1H); *C NMR (100 MHz, CDCl3) & 25.6, 25.7, 29.7,

304, 35.5, 46.3, 65.4, 109.1, 118.5, 124.8, 127.3, 129.3, 151.3; HPLC (OD-H, elute:

Hexanes/i-PrOH = 97/3, detector: 254 nm, flow rate: 0.8 mL/min), t; = 8.6 min, t, = 12.2 min;

HRMS Calculated for C3H ;7N [M]+ 187.1361, found 187.1368.

(+)-(R)-2-Phenethylindoline (2f). 89% yield, 93% ee, [a]*'p = +12.7 (¢ 1.70, CHCI;), {Lit.
[a]”®p = +12.0 (c 0.17, CHCl3)}’; '"H NMR (400 MHz, CDCl;) &

th 1.89-1.96 (m, 2H), 2.67-2.74 (m, 3H), 3.13 (dd, J = 15.4, 8.6 Hz, 1H),

H o 3.80-3.88 (m, 2H), 6.57 (d, J = 7.8 Hz, 1H), 6.67 (t, J = 7.4 Hz, 1H),

6.99 (t, J = 7.6 Hz, 1H), 7.05(d, J = 7.2 Hz, 1H), 7.16-7.20 (m, 3H),

7.26-7.30 (m, 2H); *C NMR (CDCls, 125 MHz): & 33.1, 36.3, 38.6, 59.7, 109.3, 118.7, 124.8,
126.1, 127.4, 128.5, 128.6, 128.9, 141.9, 151.1; HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10,

detector: 254 nm, flow rate: 0.8 mL/min), t; = 11.5 min, t, = 14.0 min.

(+)-(R)-2-Benzylindoline (2g).* 99% yield, 95% ee, [a]*'p = +80.2 (c 1.00, CHCl;); 'H NMR
(400 MHz, CDCl3) & 2.74-2.91 (m, 3H), 3.12 (dd, J = 15.5, 8.4 Hz, 1H),
3.79 (br, 1H), 4.01-4.09 (m, 1H), 6.54 (d, J = 7.7 Hz, 1H), 6.68 (t,J=7.4
Hz, 1H), 6.99 (t, J = 7.6 Hz, 1H), 7.07 (d, J = 7.2 Hz, 1H), 7.19-7.30 (m,
3H), 7.31-7.34 (m, 2H); '*C NMR (100 MHz, CDCl3) & 36.1, 42.9, 61.2,
109.3, 118.7, 125.0, 126.6, 127.5, 128.5, 128.8, 129.3, 139.3, 150.7; HPLC (OD-H, elute:
Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 10.7 min, t, = 12.0 min.

N 29

(+)-(R)-2-(2’-Methylbenzyl)indoline (2h). 84% yield, 94% ee, [o]"'p = +74.8 (¢ 1.50, CHCl;);
'H NMR (400 MHz, CDCls) & 2.35 (s, 3H ), 2.82-2.91 (m, 3H), 3.77 (dd, J = 15.5, 8.5 Hz, 1H),
3.80 (br, 1H), 4.08-4.13 (m, 1H), 6.59 (d, J = 7.7 Hz, 1H), 6.71 (t, J = 7.3 Hz, 1H), 7.03 (t, J=7.6
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Hz, 1H), 7.11 (d, J = 7.2 Hz, 1H), 7.13-7.19 (m, 4H); *C NMR (100
O MHz, CDCl;) & 19.8, 36.3, 39.9, 59.8, 109.3, 118.7, 125.0, 126.3,
H 126.8, 127.6, 128.6, 129.9, 130.7, 136.7, 137.4, 150.8; HPLC (OD-H,
2h elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0
mL/min), t; = 9.8min, t, = 10.8 min; HRMS Calculated for C;sH;7N

[M]" 223.1361, found 223.1368.

@

(+)-(R)-2-(3’-Methylbenzyl)indoline (2i). 95% yield, 94% ee, [a]*'p = +75.4 (¢ 1.60, CHCl;); 'H
NMR (400 MHz, CDCl3) & 2.38 (s, 3H ), 2.78-2.91 (m, 3H), 3.16
(dd, J=15.4, 8.4 Hz, 1H), 3.80 (br, 1H), 4.07-4.11 (m, 1H), 6.59 (d,
H O J=17.7Hz, 1H), 6.69 (t,J = 7.3 Hz, 1H), 7.00-7.11 (m, 5H), 7.24 (t,
J=7.7 Hz, 1H); *C NMR (100 MHz, CDCl;) & 21.6, 36.1, 42.8,
61.2, 109.3, 118.6, 118.7, 125.0, 126.3, 127.4, 127.5, 128.7, 130.1, 138.4, 139.2, 150.7; HPLC
(OD-H, elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 8.5 min, t, =
9.3 min; HRMS Calculated for C;¢H;7N [M]+ 223.1361, found 223.1369.

N.O

(+)-(R)-2-(4’-Methylbenzyl)indoline (2j). 82% yield, 93% ee, [a]*'p =+75.5 (¢ 1.50, CHCl;); 'H
NMR (400 MHz, CDCl;) 8 2.36 (s, 3H ), 2.77-2.90 (m, 3H), 3.14 (dd,
J=15.5, 8.4 Hz, 1H), 3.80 (br, 1H), 4.04-4.08 (m, 1H), 6.57 (d, J =
7.7 Hz, 1H), 6.70 (t, J = 7.3 Hz, 1H), 7.02 (t, J = 7.5 Hz, 1H),
O 7.08-7.17 (m, 5H); *C NMR (100 MHz, CDCls) & 21.3, 36.1, 42.4,
61.3, 109.3, 118.7, 125.0, 127.5, 128.6, 129.2, 129.5, 129.6, 136.2,
150.8; HPLC (OD-H, elute: Hexanes / i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t,
= 8.5 min, t, = 9.3 min; HRMS Calculated for C;sH ;7N [M]" 223.1361, found 223.1364.

Y,
z

J

(+)-(R)-2-(1’-Naphthylmethyl)indoline (2k). 78% yield, 96% ee, [a]*"p = +43.5 (¢ 1.20, CHCl;);
'H NMR (400 MHz, CDCl3) & 2.93 (dd, J = 15.5, 6.5 Hz, 1H),
3.18-3.39 (m, 3H), 3.80 (br, 1H), 4.25-4.29 (m, 1H), 6.57 (d, J =

H OO 7.7 Hz, 1H), 6.73 (t, J = 7.7 Hz, 1H), 7.04 (t, J = 7.6 Hz, 1H),
7.14 (d, J = 7.2 Hz, 1H), 7.39 (d, J = 6.9 Hz, 1H), 7.44-7.54 (m,
3H), 7.80 (d, J = 8.2 Hz, 1H), 7.91 (d, J = 8.1 Hz, 1H), 8.07 (d, J

= 7.6 Hz, 1H); >C NMR (100 MHz, CDCl;) 5 36.4, 39.7, 60.3, 109.4, 118.7, 124.0, 125.0, 125.7,

125.9, 126.2, 127.3, 127.5, 127.6, 128.5, 129.0, 132.3, 134.2, 135.3, 150.6; HPLC (OD-H, elute:

Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 0.8 mL/min), t; = 13.3 min, t, = 16.6 min;
HRMS Calculated for C;oH ;7N [M]+ 259.1361, found 259.1368.

2k

(+)-(R)-5-Fluoro-2-methylindoline (21).° 84% vyield, 88% ee, [a]*'p = +7.56 (c 0.80, CHCI5),
{Lit. [(x]RTD = -10.1 (¢ 0.50, CHCI;) for 99% ee of (S)-enantiomer }6; 'H
NMR (400 MHz, CDCl3) 8 1.28 (d, J = 6.2 Hz, 3H), 2.62 (dd, J = 15.6, 7.8
Hz, 1H), 3.11 (dd, J = 15.7, 8.4 Hz, 1H), 3.60 (br, 1H), 3.96-4.00 (m, 1H),
21 H 6.47-6.51(m, 1H), 6.66-6.70 (m, 1H), 6.78-6.81 (m, 1H); >C NMR (100
MHz, CDCl;) § 22.4, 38.2, 56.1, 109.5, 112.3, 113.3, 130.0, 147.1, 158.4; HPLC (OD-H, elute:
Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 6.5 min, t; = 9.1 min.

a
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(+)-(R)-2,5-Dimethylindoline (2m).” 81% yield, 84% ee, [o]""p = +12.4 (¢ 1.10, CHCL); 'H
o NMR (400 MHz, CDCls) & 1.30 (d, J = 6.2 Hz, 3H), 2.27 (s, 3H), 2.62
(dd, J=15.4, 7.8 Hz, 1H), 3.12 (dd, J = 15.4, 8.4 Hz, 1H), 3.60 (br, 1H),

\©:\>< 3.93-4.01 (m, 1H), 6.54 (d, J = 7.8 Hz, 1H), 6.84 (d, J = 7.8 Hz, 1H),

6.93 (s, 1H); >C NMR (100 MHz, CDCl3) § 21.0, 22.4, 38.0, 55.6, 109.4,

125.7, 127.7, 128.1, 129.5, 148.7; HPLC (OD-H, elute: Hexanes/i-PrOH
=99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 7.2 min, t, = 9.2 min.

(+)-(2R,3R)-cis-5,6,7,8,8a,9-Hexahydro-4bH-carbazole (2n).” 91% vyield, 91% ee, [a]'p =
+23.4 (c 1.20, CHCly), {Lit. [a]*p = -20.0 (c 0.25, CHCl3) (84% ee)}’; 'H
NMR (400 MHz, CDCls) & 1.36-1.44 (m, 3H), 1.55-1.60 (m, 2H), 1.61-1.74
(m, 1H), 1.76-1.81 (m, 2H), 3.12 (g, J = 6.6 Hz, 1H), 3.70 (br, 1H), 3.74 (q,
J=6.4 Hz, 1H), 6.69 (d, J = 7.7 Hz, 1H), 6.76 (t, J = 7.4 Hz, 1H), 7.04 (t, J
— 7.6 Hz, 1H), 7.10 (d, J = 7.2 Hz, 1H); *C NMR (100 MHz, CDCl3) § 21.9,

22.7, 27.1, 294, 41.1, 59.8, 110.3, 119.0, 123.3, 127.2, 133.7, 150.9; HPLC (IC, elute:
Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 5.0 min, t, = 7.5 min.

(H)-(2R,3R)-cis-1- methyl 5,6,7,8,8a,9-hexahydro-4bH-carbazole (20).* 83% yield, 96% ee,

=+17.9 (¢ 0.90, CHCl,); "H NMR (400 MHz, CDCl3) 6 1.37-1.43 (m,
3H) 155 1.58 (m, 2H), 1.60-1.70 (m, 1H), 1.75-1.79 (m, 2H), 2.15 (m, 3H),
3.13 (q, J = 6.6 Hz, 1H), 3.15 (br, 1H), 3.75 (q, J = 6.7 Hz, 1H), 6.70 (t, J =
20

7.4 Hz, 1H), 6.88 (d, J = 7.5 Hz, 1H), 6.96 (d, J = 7.2 Hz, 1H); BCc NMR
(100 MHz, CDCl5) 6 17.0, 22.0, 22.7, 27.2, 29.7, 41.4, 59.7, 119.1, 119.6, 120.8, 128.2, 132.9,
149.5; HPLC (IC, elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; =

4.4 min, t, = 4.9 min.

(+)-(2R,3R)-cis-5,5a,6,7,8,9,10,10a-Octahydrocyclohepta[blindole (2p).” White solid, mp =

61-64 °C, 96% yield, 90% ee, [a]*'p = +32.6 (¢ 1.20, CHCL3), {Lit. [a]*"p
= -30.0 (c 0.52, CHCL) (86% ee)}’; '"H NMR (400 MHz, CDCl;) &
N 2 1.33-1.43 (m, 3H), 1.70-1.91 (m, 6H), 1.94-2.00 (m, 1H), 3.48 (td, J = 10.6,

3.2 Hz, 1H), 3.64 (br, 1H), 4.01-4.08 (m, 1H), 6.56 (d, J=7.7 Hz, 1H), 6.70
(t, J=7.4 Hz, 1H), 6.99-7.04 (m, 2H); *C NMR (100 MHz, CDCl3) & 26.2, 28.9, 31.6, 33.8, 46.9,
63.6, 108.6, 118.3, 124.3, 127.5, 133.7, 150.4; HPLC (IC, elute: Hexanes/i-PrOH = 99/1, detector:
254 nm, flow rate: 1.0 mL/min), t; = 5.6 min, t, = 7.1 min.

(+)-(2R,3R)-cis-2,3-Dimethylindoline (2q).” 84% yield, 92% ee, [a]*"p = +26.6 (c 0.83, CHCI5),
{Lit. [a]**p = +19.3 (¢ 0.30, CHCl;)}’; "H NMR (400 MHz, CDCl;) & 1.14 (d,

©j€_ J = 6.6 Hz, 3H), 1.19 (d, J = 7.2 Hz, 3H), 3.23-3.29 (m, 1H), 3.65 (br, 1H),
3.91-3.97 (m, 1H), 6.62 (d, J = 7.7 Hz, 1H), 6.73 (t, J = 7.4 Hz, 1H), 7.00-7.08

(m, 2H); *C NMR (100 MHz, CDCl3) § 13.8, 16.5, 39.6, 58.6, 109.5, 118.9,

124.0, 127.4, 134.5, 150.3; HPLC (OJ-H, elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow
rate: 1.0 mL/min), t; = 16.7 min, t; = 20.6 min.
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5. Mechanism Study

To elucidate the mechanism of Pd-catalyzed asymmetric hydrogenation of unprotected
indoles in the presence of Brensted acid, "H-NMR and two isotopic labeling experiments were
carried out.

'"H-NMR Study: TsOH-H,O (48 mg, 0.25 mmol) was added to 2-methylindole (33 mg, 0.25

mmol) solution in CDCl; and stirred for 5 min at room temperature.

TSOH-H,0
\ N Ts
H

CDCl;, RT \
H
"H-NMR analysis of the resulted yellow solution, it was showed that the signal of the
2-methyl and hydrogen at the 3-position become broad peaks and shifted to downfield, and the
N-H peak and olefinic hydrogen at the 3-position of 2-methylindole disappeared rapidly (Figure
1). These results indicated that fast reversible process of protonation and deprotonation existed.

,
[« |l

/

\ |
YR “L/
e N ‘-N..J‘\.Iﬂ‘
/

/

T T T T T T T T T T T
a5 2.0 7.5 7.0 5.5 5.0 5.5 5.0 4.5 a0 5.5 5.0 2.5
£1 [ppm)

Figure 1. 'H-NMR Study of TsOH and 2-Methylindole in CDCl;

Asymmetric Hydrogenation of 2-Methylindole with the Deuterated L-CSA in d*-TFE:
Deuterated L-CSA was obtained by stirring d’-TFE (1000 mg) and L-CSA (58 mg, 0.25 mmol) at
room temperature in glove box for 0.5 h for sufficient Hydrogen/Deuterium exchange.

Subsequently, the hydrogenation was carried out.

(R)-BINAP 94% D D 94%
Pd(OCOCF
N (700 psi) L-CSA, d3-TFE
H N

"H-NMR analysis of the crude hydrogenated product showed that two deuterium atoms were

incorporated to the 3-position (both with 94% incorporation) of hydrogenation product
2-methylindoline 2a, which suggested that a rapid reversible process of protonation and

S9



deprotonation existed (Figure 2), and the equilibrium was faster than hydrogenation. Thus, two
deuterium atoms was imported to the 3-position of the 2-methylindoline before hydrogenation

occurred.

opn

94% D D 94%

N
H

IH NMR (CDCls, 400 MHz)

i

0.0670
313

|

e
8=
&%
3|3

Figure 2. 'H-NMR of Product 1a with d*-TFE and L-CSA

Asymmetric Hydrogenation of 2-Methylindole with D,: 2-Methylindole la was

hydrogenated in D, (116 psi) with the PA(OCOCF3),/(R)-BINAP/TFE condition.

(R)-BINAP
m + Dy PA(OCOCFy). ©j§<§ 92%
N (116 ps)  |-CSA, TFE N
" H
TH NMR SH-7 0C13
N
H
'H NMR (CDCl3, 400 MHz)
i

Figure 3. "H-NMR of Product 1a with D,
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2-deuterio-2-Methylindoline with 92% incorporation was obtained, deuterium at 3-position
was not observed (Figure 3). These results confirmed that the simple unprotected indole can be
activated by a Brensted acid to form iminium in situ, which was then hydrogenated by the
Pd-catalyst.

_ " ; o
Pd, H,
R »—R Ky ©\/g<R
+ '
>—R Dynamic Kinetic Resolution
N+ High ee: k; >> k,
L H _

Figure 4. Mechanism of Hydrogenation of 2,3-Disubstituted Indoles

For the Pd catalyzed asymmetric hydrogenation of 2,3-disubstituted indole activated by a
Brensted acid, the mechanism was slightly different from that of 2-substituted indoles. The
hydrogenation of an intermediate iminium salt of 2-substituted indole is the
enantioselectivity-controlled step, while enantio-selectivity-controlled step of 2,3-disubstituted
indole is the protonation of carbon-carbon double bond and the hydrogenation of iminium salt,
which is in fact a dynamic kinetic resolution process (Figure 4). To obtain high ee, it should meet
the equation of k;>>k,. The above mechanism study indicated that rate of protonation k; is faster
than rate of hydrogenation k; (k;>>k;).
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7. Copy of NMR and HRMS Spectra

IH NMR QC-4-218 in CDC13
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. Elémental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

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

C:10-60 H:8-80 N:0-9

QC-4-21B
10041305 30 (0.749) AM (Cen,8, 80.00, Ar,5000.0,220.11,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (8:34) 1: TOF MS ES-
100 220.1117 1.52e4

221.1189
23.0269 250.0984
0 05.0847 208.9845 219.6084 3 2331786 236.0677 745 1981 | 256.2816 258.1461 oee 1047 e

R LA b e iAAnsaasran T ] e

2050 2100 2150 220.0 2250 230.0 2350 240.0 ‘ 2450 2500 2550 260.0 265.0
Minimum: ) -1.5
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
220.1117 220.1126 -0.9 -4.1 10.5 9.9 Clé H14 N

L
N
e O
1h HRMS
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_ Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0
Selected filters: None

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

Elements Used:
C:10-60 H:8-80 N:0-9
QC-4-19
10041306 55 (1.431) AM (Cen,6, 80.00, Ar,5000.0,220.11,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (51:62) 1: TOF MS ES-
220.1134 4.90e3
101
%
21.1202
4432758  523.2074
;44.3015 i h325.12376 5512114 6332354 7152750 397.2842 879.3533 gq4 4
0-Hrrrerprrreprrrbibebbss ekttt e e e e S O Wz
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 800 50
Minimum: -1.5
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
220.1134  220.1126 0.8 3.6 10.5 10.4 Cl6 H1l4 N

v O
1i HRMS
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In CDC13
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. Elémental Composition Report

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

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

C:1060 H:8-80 N:0-9

Page 1

QC-10-37
10041307 61 (1.582) AM (Cen,6, 80.00, Ar,5000.0,220.11,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (41:67) 1: TOF MS ES-
220.1130 1.26e4
100
%
280.2102
325.2389 523.2058
ok " L l [ 436;?3:12{ . 633'2313715,2644 813.3483 961.3548  1089.8304 14]30‘5257 .
T ' ¥ T T | T 1 1 T T T T T T T T T T T T T T T
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Minimum: -1.5
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
220.1130  220.1126 0.4 1.8 10.5 45.8 Clé H14 N

P,
1j HRMS
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1H NMR CY-10-39 In CDC13
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. Elémental Composition Report : Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Selected filters: None

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

Elements Used:
C:10-60 H:8-80 N:09
QC-10-39
10041308 55 (1.429) AM (Cen,6, 80.00, Ar,5000.0,220.07,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (36:67) 1: TOF MS ES-
256.1129 14104
10
" 316.1756
17.1796
265.2348] 551.1063
oL Ju, 4600088 7" 76331100 7971358 8791495061 17771125 187011702240 13701947 1483 8076,
T T T T T T T T T T T T T T T T T T T T T
""200 ' 300 = 400 = 500 = 600 ~ 700 = 800 900 1000 = 1100 = 1200 = 1300 = 1400
Minimum: -1.5
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
256.1129  256.1126 0.3 1.2 13.5 44.2 c19 H14 N

L, OQ

1k HRMS
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TH NMR SW-6-92A1 In CDCI3
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1H NMR SW-7-4C1 In CDC13
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 200.0 mDa / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
3 formula(e) evaluated with 3 results within limits (up to 50 closest results for each mass)
SW.7-391 GCT CA156 26-Apr-201014:43:54
bm100426-1 130 (2.167) Cm (127:133-26:50) TOF MS El+
100 118.0661 4.15¢4
189.1524
%
otossa 70883l 4300862 146.0074 188.1445 | 190.1551
41,0396 66.0389 77.0402 1" -103.0546 L 149.0241 N 213.1522
L L Ay R s e RS Lo L AL AE AN LAY LA LA NARA) LA L AR AR LS LS LAY LR LA LA LA WA R A L AR miz
30 40 50 60 70 8 90 100 110 120 130 150 160 170 180 190 200 210
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
189.1524  189.1517 0.7 3.4 5.0 2 Cl13 H19 N
189.0704 82.0 433.4 11.5 3 C15 H9
189.0578 94.6 499.9 12.0 1 cl4 H7 N
N 2cHRMS
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2e 'H NMR (CDCl3, 400 MHz)
13C NMR (CDCl3, 100 MHz)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 200.0 mDa / DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
4 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)

SW-7-38C GCT CA156 26-Apr-201014:59:37
bm100426-2 102 (1.699) Cm (100:102-30:43) TOF MS El+
118.0662 2.53e4
100
% 187.1368
117.0584 | 119.0696 188.1398
1.0551 156.0811 185.1208 )
41,0396 65,0307 77.0382_ 115.0550 | 1440816 ‘ 205.1604
O-LrrprrrrprrrrprreeT P eI e per e et e e e e e e e e m/Z
30 40 50 60 70 80 9 100 110 120 130 140 150 160 170 180 190 200 210
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
187.1368 187.1361 0.7 3.7 6.0 4 Cl3 H17 N
187.1487 -11.9 -63.5 5.5 3 Cl4 H19
187.0548 82.0 438.3 12.5 2 Cl5 H7
187.0422 94.6 505.5 13.0 1 Cl4 HS5 N
i N :
H
2e HRMS
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Elemental Composition Report

Single Mass Analysis
Tolerance = 200.0 mDa / DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons

Page 1

4 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)

SW-7-38D GCT CA156 26-Apr-201015:14:19
bm100426-3 135 (2.250) Cm (133:136-36:56) TOF MS El+
100 118.0661 2.39%4
" |
223.1368
117.0579| 119.0694 2211208
91.0552 . 0967 <" 224.1400
61.0217 65.0388 77 0ag7 1 " ) 149.0260 177.0426 206 096L\‘ \
Al A L L Eeat e o L Ly L ey ) L) Lk Ly s s S s s w1174
30 40 50 80 90 100 110 120 130 140 150 160 170 180 180 200 210 220 230
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
223.1368 223.1361 0.7 3.1 9.0 1 Cl6 H17 N
223.1487 -11.9 -53.2 8.5 2 Cl17 H19
223.0548 82.0 367.6 15.5 4 cl8 H7
223.0422 94.6 424.0 16.0 3 Cl7 HS5 N

L,
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2h HRMS
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Elemental Composition Report

Single Mass Analysis

Tolerance = 200.0 mDa / DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Eve

n Electron lons

Page 1

4 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)

SW-7-38E GCT CA156 26-Apr-201016:04:18
bm100426-4 89 (1.483) Cm (88:89-23:31) TOF MS El+
118.0663 1.02e4
100
%
223.1369
117.0584
119.0696 221.1202 | 924 1412
91.0554 204.0820 :
51.0227 650380 77 9395 ° |7 105.0708 149,0252 178.0787 ( ‘
O-trrrrerprer e prrerrer e e e e T e e e e e /2
4 80 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
223.1369 223.1361 0.8 3.6 9.0 1 Clé H17 N
223.1487 -11.8 -52.8 8.5 2 C17 H19
223.0548 82.1 368.0 15.5 4 cl8 H7
223.0422 94.7 424.4 16.0 3 Cl7 H5 N
E N
O
2i HRMS
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Elemental Composition Report

Single Mass Analysis
Tolerance = 200.0 mDa / DBE: min = -1.5, max = 50.0

Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons

Page 1

4 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)

SW-7-39F GCT CA156 26-Apr-201016:33:48
bm100426-6 53 (0.884) Cm (53-7:9) TOF MS El+
100 118.0661 5.44e3
%
223.1364
117.0583
119.0693 221.1197
91.0553 204.0811 224.1393
8.0066 65.0380 770404 1" 105.0698 149.0243 178.0752 .
O—Srererererersrersre e e e ettt miz
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
223.1364 223.1361 0.3 1.3 9.0 3 Cci6 H17 N
223.1487 -12.3 -55.0 8.5 1 Cl7 H19
223.0548 81.6 365.8 15.5 4 cl8 H7
223.0422 94.2 422.2 16.0 2 Cl7 H5 N

L
A,
2j HRMS
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 200.0 mDa / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
4 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)

SW-7-38A GCT CA156 26-Apr-201016:21:16
bm100426-5 270 (4.501) Cm (267.271-95:123) TOF MS El+
118.0860 2.03e4
100
%
149.0242 259.1368
117.0678] 141.0710 9'°150 o2t I | e
91.0549 119.0697 A 3 ;
51.0239 g5 4391 N ‘\I :L J.L 167.0476  206.0881 N 278.1527
T T T e f T T T I T 1 T AR SARAN T T T miz
40 60 80 100 120 140 160 180 200 220 24 260 280
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
259.1368 259.1361 0.7 2.7 12.0 2 ci9 H17 N
259.1487 -11.9 -45.8 11.5 1 C20 H19
259.0548 82.0 316.5 18.5 4 cz2l H7
259.0422 94.6 365.1 19.0 3 C20 H5 N

2k HRMS
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1H NMR SW-65-92B1 In CDC13
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1H NMR SW-6-84B In CDCL3
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1H NMR SW-7-233 In COC13
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1H NMR S@-7-3BB In CDC13
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8. Copy of HPLC for Racemic and Chiral Compounds

Data File C:“HPCHEMY1\DATANZHOU-LO0NVYZO003620.0

0D-H, H/i-PrOH =97/3,

0.8 wl/win,

30 oC,

254 rm

Injection Date

4/24/2010 10:44:17 PN

Yeample Name:

SW-6-11C

Sample Name 1 BW-6-11C Location : ¥ial 1
Aco. Opberator H
Acog. Method + C:ZHPCHEM LNMETHODSY SW. M
Last changed 4/24/2010 10:48:55 PM
(modified after loading)
Ihnalvsis Method C:%*HPCHEMY LAMETHOD S 5. M
Last changed 4/24/2010 10:57:12Z PH
(modified after loading)
WAVOT A, Wavelength=254 im (ZHOU- 1007 Z009620.0)
mal = E
100 -
I
N
60 | H
(+-)-2a
a0 -]
20 |
o
o i i £ 1 mi
Area Percent Report
Sorted Bv H Hiomal
Multiplier H 1.0000
Dilution : 1.0000
Signal 1: VD1l &, Wavelength=254 rnm
Peak RetTime Type Width Area Height Area
# minl Tminl w4l = I mdT 1 %
-1 1====1 I | | I
1 9.247 V¥ 0.2323 1777.86108 117.17072 49.0494
2 10.087 ¥B 0.2559 1846.76953 110.61621 50.9508
Totals : 3624.63062 227.78693

Results obtained with enhanced intecrator!

**% End of Report ##%

Instrument 1 4/24/2010 10:57:15 PM

Page 1 2f 1

S43

Data File C:‘\HPCHEM\1\DATa\EZHOU-10V\YEO03619.D Sample Name: SW-7-354
OD-H, H/i-PrOH =97/3, 0.8 nL/min, 30 o, 254 nm
Injection Date : 4/Z4/2010 10:30:13 PHM
Sample Name : BW-7-354 Location : Wial 1
Aco. Operator H
Acg. Method : C:\HPCHEM\ 14METHODS) 5W. H
Last changed @ 4/24/2010 10:26:52 PM
(modified after loadineg)
Analwsis Method : C:WHPCHEMA1WMETHODS SW. M
Last changed @ 4/24/2010 10:48:52 PM
(modified after loadine)
“ANDT A, Wavelength=Z6 nm (ZHOU 10w 200861807
mAl 2
160 -
140
120
100 N
H
0 -
(+)-2a
60 -
40
=
20 4 2
=
o
T T T T
z 4 5 10 mi
Area Percent Report
Sorted Bw Fiomal
Multiplier 1,0000
Dilurion 1.0000
Signal 1: VWDl &, Wavelength=z54 rm
Peak RetTime Type Width Area Height Area
# Tuinl Twinl mAl *s T AT 1 %
-1 1-=—-1 | | | I
1 9.253 V¥ 0.2311 2520.65015 165.94914 95.5271
2 10.0894 V¥ 0.2576 118.02444 6.95730 4.4729
Totals : 26358.67455 17Z.90544d

Results obtained with enhanced integrator!

*#** End of Report ***%

Instrument 1 4/24/2010 10:48:55 PM

Page L af 1



Data File C:\HPCHEHN%1\DATA\EZHOU-10YYE0O0SE65L.D Fample MName: SW-5-9Z41 Data File C:‘\HPCHEM\1“DATA\ZHOU-10\¥Z00S550.0 Sauple Name: SW-7-39H

0D-H, H/i-PrOH =99/1, 1.0 ml/min, 30 oC, 254 mm OD-H, Hfi-PrOH =99/1, 1.0 nL/min, 30 oC, 254 nm
Injection Date : 4/25/Z010 11:51:49 PM Injection Date : 472572010 11:29:01 PM
Sample Name 1 SW-6-9241 Location : Wial 1 Sample Name @ SW-7-39H Location : Wial 1
hco. Operator H Acoa. Overator
Acg. Method : C:3HPCHEM\ 1\METHODSY 5W. M Acog. Method C:\HPCHEM 14 METHODSY SW. 1T
Last chaneged 1 472542010 11:48:44 PM Last changed @ 472572010 11:24:00 PM
imodified afrer loadineg) imodified after loadineg)
Analwvsis Method : C:WHFCHEMA LWMETHODSY SW. M Analwsis Method : C:WHPCHEMN 1MWMETHODS SW. M
Last chaneged 1 472642010 12:02:22 AW Last changed 1 472672010 12:02:25 AM
imodified afrer loadineg) imodified after loadineg)
AT A, Wavelength=284 nm (ZAOU- 1077 2008651 07 “AITOT A, Wiav elength=254 nm (ZHO0 1077 200565007
mal | & mall 5
5 30
20 - ~
60
60 |
N N
] H ol H
(+-)-2b (+)-2b
20 20 -
g
o o
T T T T T T T T T T T T T T T T
1 z k] 4 5 ] 7 ] mi 1 z 3 4 5 g 7 ] mi
Area Percent Report Area Percent Report
Sorted Bw : Simmal Sorted Bw Siomal
Mulrtiplier H l.0000 Mulrtiplier 1.0000
Dilution H 1l.0000 Dilucion 1.0000
Sigmal 1: ¥VWD1 &, Wavelength=254 nm Sigmal 1: VWDl &, Wavelength=z254 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# Mainl Muinl  wdT *s (B AL 1 % # Mainl fainl wAT *= [FAL 1 %
-1 |===-1 I | | | -1 1-=—-1 I | | |
1 6.471 VB 0.1665 1073.27893 98.43377 50.1311 1 6.477 VB 0.1677 1011.73425 91.97246 96.2562
2 7.8927 BB 0.2088 1067.66406 78.20947 49,8689 2 7.932 BV 0.2179 39.34998 2.70256 3.7438
Tortals : 2140.394233  176.04323 Totals : 1051.05424 94.67502
Results obhtained with enhanced integrator! Results obtained with enhanced intecqrator!
#*#* End of Report **+% *** End of Report **%
Instrument 1 4/26/2010 12:02:25 AM Page 1 of 1 Instrument 1 4/26/2010 12:02:458 AM Page 1 of 1

S44



Data File C:\HPCHEM\1%DATAZHOU-10%¥Z008653.D

OD-H, H/i-Pr0H =35/1, 1.0 wl/min, 30 of, 254 mm

442642010 12:25:14 AM
SWU-7-4C1

Injection Date
Gample Name
Acg. Overator
Acog. Method C:\HFCHEMY 1\ METHODSY 5W. 1M
Last changed 1 4/26/2010 12:21:39 AM
imodified after loading)
Analwzsiz Method C:\HPCHEMY L\METHODS SW. T
Last changed @ 4/26/2010 7:01:15 PM

Data File C:%HPCHEMY1%ZDATAYZHOU-100\¥ZO08652.1
0D-H, H/i-FrOH =93/1, 1.0 ml/min, 30 of,

Sample Name: SW-7-39T

4/26/2010 12:07:51 AM
AW-7-39T

Injection Date
Sample Name
Acag. Overator
Acg. Method
Last changed

4/26/2010 12:02:48 AM

imodified after loadine)
C:\VHPCHEM' 1\ METHODS" 3. I

Analvsizs Method
Last changed

4/26/2010 7:00:57 PN

C:\HFCHEM) 1\ METHOD 5" 5W. M

(modified after loadine)

(modified after loadinc)

Location i ¥ial 1

AT A, Wiaelength=254 nm (ZHO0-100Y 2008653 07

7.563

ANDT A, Wiavelength=25 nm (ZHOU- 1077 Z00Z652 0]

mall
100 |
a0 |
0 |
N
H (+-)-2c
a0 -
20 |
i
T T T T
1 z k] 4
Area Percent Report
dorted Bw H Fimmal
Multiplier H 1.0000
Dilution H 1.0000

Signal l: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Heioht
# fuinl foinl  wATT = FwAll 1

== I===-1 I |
1 6.187 VW 0.1591 1072.82458 101.37865
e 7.563 VWV 0.19%2 l065.66626 81.45729
Totals : 2135.49084 183.43617

Results cbtained with enhanced integqrator!

**+% End of Report %+

Instrument 1 4/26/2010 7:03:19 PN

mal
80
50—
N
H (+)-2c
a0 -
20
-
o
T T T T T T T T
1 b 3 4 5 g ki ] mi
Area Percent Report
Sorted Bv H Simmal
Multiplier H 1.0000
Dilution H 1.0000

Signal l: VDL A, Wavelength=254 nm

Feak RetTime Tvpe Width Area Height Area
# fwinl fninl  wdAT *= [ F:ALY 1 5
-1 I====1 | | | |
1 6.183 VB 0.1602 985.57794 93.97333 95.8530
Z 7.567 BB 0.z042 4l. 56550 3.08292 4.0470

Totals : 1027.14674 97.03624

Results obtained with enhanced integrator!

*** End of Report *#¥

Instrument 1 4/26/2010 7:01:15 PH

Fage 1 of 1



Signal l: VUDL A, Wavelength=254 nm

Feak RetTime Tvpe Width Area Height Ares
& Muin? foinl mAT *= [ FAL 1 5
- |====1 | |
1 §.035 VB 0.2037 1549.07895 116.058145 50.1021
2 11.875 PV 0.3166 1542.76257 75.17569% 49,3373

Totals : 3091.34155 191.25714

Results obtained with enhanced integrator!

**%* End of Report **%

Instrument 1 4/25/2010 5:52:52 PM

Signal l: VWDl A4, Wawelength=254 nm

Pesk RetTime Tvpe Widch Area Height Area
# fuinl Muinl wdlr = I ma1r 1 %
===l 1====1 | | | |
1 8.032 VB 0.2034 2419.27466 179.98511 97.2924

2 1l.8%z MM R 0.3428 67.32703 3.27377 2.7076
Totals : 2486.60165 183.25387

Results cbtained wirth enhanced integrator!

*** End of Report *#*

Pagz 1 of L1 Instrument 1 4/25/2010 5:56:39 PM

S46

Data File C:3HPFCHEMSY1\DATANZHOU-10M¥Z0O08634.D Sample Name: S5W-6--97B1 Data File C:\HPCHEM: 1%DATANZHOUO-104FZ005635.1 Sample Name:
OD-H, H/i-PrOH =97/3, 0.9 nl/min, 30 of, 254 nm D-H, H/i-PrOH =27/3, 0.8 wl/min, 30 oC, 254 nm
Injection Date : 4/25/2010 4:21:55 FM Injection Date : 4/25/2010 5:31:21 PM
Sample Name i AW-6--37BL Location Sample Name i AW-7-38E Location @ Vial 1
Aco. Operator H Acog. Overator H
Acer. Method : C:\HFCHEMY 1%METHODSY SW. M Aceg. Method : C:3HPCHEMY 1\METHODSY SW. M
Last changed : 4/25/2010 4:17:14 PM Last changed 1 472572010 4:59:47 FPM
imodified after loadindg) imodified after loadineg)
Analwszis Method : C:V\HPCHEM\1WMETHODSSW. M Analvsis Method : C:\HPCHEM LNMETHODS).SW.HM
Last changed : 4/25/2010 5:52:49 PM Last changed 1 472542010 5:56:18 FPM
imodified after loadineg) imodified after loadineg)
VWG 7, Viavelength=269 nm (ZH 00 107 2008654 07 WD A, Wavelength=264 nm (ZHOU- 1007 2008628 07
mal mAl b=}
100 160 -
. 140 -
&
&0 ] = 120
100 -
&0 N
N a0 H
. N (+)-2d
i 50
(+-)-2d
40
20
20 - =
o i ~
T T T T T T T T T T
b 4 ] 10 12 mi z 4 5 ] 10 12 mi
Area Percent Report Area Percent Report
Gorted Bv Simmal Gorted EBv H Simmal
Multiplier 1l.0000 Multiplier H 1.0000
Dilution H 1.0000 Dilution H 1.0000

Fage 1 of L

SW-7-388




Data File C:%HPCHEM: 14DATANZHOU-104YZ0OO0O8635.1

OD-H, H/i-PrOH =37/3, 0.5 wl/min, 30 oC, 254 mm

Injecrtion Date 4/25/2010 6:00:35 PM

Gample MName i AW-7-23E
Acg. Overator H
Acer. Method C:\HPCHEM® 1A\ METHODSY 5T M

Last changed 4/25/2010 5:56:39
imodified after loadindg)
C:VHPCHEM® LNMETHODS\ 5. M
4/25/2010 6:37:51 PM
imodified after loadineg)

Analvsis Method :
Last changed

Location

Vial 1

Sample Name: SW-7-23E

AT P, Wit elength=254 nm (ZHOU- 1007 ZD08638 03
mal
100 -
30
60
a0
20
i
T T T T T
z 4 5 10 1z mi
Area Percent Report
Gorted Bv H Fimmal
Multiplier H 1.0000
Dilution H 1.0000
Signal 1: WND1 4, Wavelength=254 nm
Pesk RerTime Tvpe Widch Area Height Area
& fwinl feinl wAlT = [ FAL 1 %
- 1====1 | I I
1 8.576 VYV 0.21558 1712.585838 120.11675 52.45836
2 12,159 Vv 0.320% 1550.50159 74.22321 47.5164
Totals : 3263.08987  194.33907

Results cbrtained with enhanced integrator!

*** End of Report *%%

Instrument 1 472572010 £:37:54 PM

Fage 1 of 1

Data File C:‘\HPCHEM\1%DATANZHOU-104¥Z005640.0

0D-H, H/i-Pr0H =27/3, 0.8 nL/win, 30 oC, 254 nm

Sample Name: SW-7-386C

Injection Date 4/25/2010 6:22:45 FM

fample Naune i AW-7-38C Location : Vial 1
Acog. Overator H
Ace. Method : C:\HFCHEMY 13METHODSY SW.H
Last changed 1 4/25/2010 6:22:18 F
imodified after loading)
Analvsiz Method : C:\HPCHEM\1VMETHODSSW. M
Last changed @ 472542010 6:37:54 PM
imodified after loading)
AT A, iawelength=259 nm (2 AOU- 1077 200860 03
maLl o
200 4
175
150
125 J
N
100
H
75 3 (+)-2e
50 4
x5 2
o
i
T T T T T T
z 4 5 ] 10 12 mi
Area Percent Report
forted Bv Simmal
Multiplier 1.0000
Dilution H 1.0000
Signal 1: VWDl A, Wavelength=254 mm
FPeak RetTime Tvpe Widch Area Height Area
# fwinl feinl wAT *= [ ¥:1) 1 %
-1 1====1 I I |
1 8.561 VB 0.2178 2%21.91113 =204.30115 &87.3110
& 12.160 BB 0.3z19 80, 74015 3.687222 2.6890
Totals : 3002.65131 203.17336

Results obtained with enhanced integqrator!

*#**% End of Feport ***

Instrument 1 4/25/2010 £:35:07 PH

S47
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Data File C:\HFCHEMY1\DATANZHOU-104¥ZO00S659.D Sample Name: S5W-7-11C Data File C:\HFCHEMY 1\DATANZHOU-104YZ0086586.1 Sample Name: SW-7-40R

0D-H, H/i-PrOH =20/10, 0.8 wl/min, 30 of, 254 nm 0D-H, H/i-PrOH =30/10, 0.8 wl/min, 30 of, 254 mm

Injecrtion Date @ 472772010 l0:1%:23 PN Injecrtion Dace @ 472772010 6:24:08 PM
Sample Name ¢ BW-7-11C Location : ¥ial 1 Sample Name ¢ BW-7-40R Location @ Wial 1
Ace. Operator H Ace. Operator
Acer. Method : C:\HFCHEMA 1\METHODSYDEF_LC.M Ao, Method C:\HPCHEMY 13METHODSANDEF LC.M
Last changed i 472772010 10:14: 52 PO Last changed i 472772010 5:49:27 P
fmodified after loadinogl imodified after loadineg
Analvsis Method : C:\HPCHEMY 1YMETHODSA\DEF_LC.M Analvsis Method C:\HPCHEMY 1YMETHODS\DEF_LC.M
Last chancged 1 442772010 10:47:39 PN Last changed 4/27/2010 10:45:46 PM

modified after loadineg)

imodified after loading) I haled
ARTDT A, Wiawelength=254 nm (ZH0L- 1007 2006059, 0 AT A, Wiavelength=254 nm (ZHOU-1007 200868603
mal g mal =
60 -
= 50 -
50 -
40
Ph Ph
40
N 30 N
30 H H
+/-)- +)-
(+1-)-2f o] (+)-2f
20
10 10
g
=
o+ o
o : A i i 10 12 14 mi o : i e i 10 2 19 mi
Area Percent Report Area Percent Report
Gorted Bw H Fiemal Sorted Bv H Simmal
Multiplier H 1.0000 Multiplier H 1.0000
Dilution H 1.0000 Dilution H 1.0000
Sigmal l: VWDL A4, Wavelength=254 nm Sigmal l: ¥WD1 A, Wavelength=254 nm
Pesk RetTime Tvpe Widch Area Height Ares Peak RerTime Type Widch Area Height Ares
# Mmin? Mwinl wdT = it 1 % # uinl winl wAT *3 [ FAL 1 %
-1 1—-—- 1 1 1 -1 1-=—-1 | 1 1 1
1 11.379 BB 0.3412 1535.80872 67.48905 53.7729 1 11.457 BB 0.3151 1230.97864 60.00121 96.2850
2 13.81z BB 0.38687 1320.25245 5E2.63951 46.Z2271 2 14.033 BB 0.3741 47. 49486 l.91308 3.7150
Totals : 2856.10120 120.12859 Totals : 1278. 47350 61.91430
Results obrtained with enhanced integrator! Results obrtained with enhanced integrator!
**%* End of Report %+ *** End of Report *%%
Instrument 1 4/27/2010 10:47:41 PM Fag= 1 of 1 Instrument 1 4/27/2010 10:43:45 PM Page 1 =f 1
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Data File C:\HPFCHEM:1\DATA\ZHOU-10%3¥Z0O08673.D Sample WName:
0D-H, H/i-Pr0OH =33/1, 1.0 nL/min, 30 of, 254 nm
Injecrtion Date @ 472772010 10:23:57 AM
Samvle Name t BW-7-11E Location @ ¥ial 1
Ace. Operator H
Aceg. Method C:%HPCHEM\ 1" METHODSLDEF_LC. M
Last chandged i 42772010 10:01:51 AM
fmodified afrer loadingl
Analvsis Method C:%YHPCHEM\ 1Y METHODS\DEF_LC. M
Last chancged 472742010 10:45:46 AM
imodified after loading)
O Fr, Miwelength=254 nm (ZHOL- 1007 2006673 0
maALl =
4o - F
250 -
300 - Ph
250 - N
H
200 -
(+-)-29
150
100
50
o
o H 4 8 10 2 mir]
Area Percent Report
Sorted Bv Simal
Multiplier 1.0000
Dilution 1.0000
Signal l: VDL A, Wavelength=254 nm
FPeak RetTime Tvpe Width Area Height Area
# fwinl Mwinl mAT *z [ maTr 1 ¥
- [J— 1 | 1 |
1 1l0.632 ¥V 0.3160 §756.19043 422, 54440 50,4167
z 11.983 VB 0.3607 §611.435848 367.51370 49,5833
Totals 1.73676e4 790.05811

Results obtained

with enhanced integrator!

**%* End of Report *+%

Instrument 1 4/27/2010 10:45:45 AM

Fage L of 1

SW-7-11E

Data File C:3HPFCHEM\1%DATANZHOO-104Y¥Z00S5534.D Sample Name: SW-7-39G
0D-H, H/i-PrOH =9871, 1.0 mL/min, 30 oC, 254 nm
Injection Date : 471872010 12:36:34 AN
Sample Name T EW-7-39G Location @ Wial 1
Aco. Operator :
Acog. Method : C:“\HPCHEM: 1%METHODSY 5W. M
Last changed 471972010 12:32:4% AN
fmodified after loadingl
Analvsis Method : C:ZHPCHEM 1\METHODS\DEF_LC.M
Last chancged : 472772010 10:45:13 AM
imodified after loading)
SARIDT A, W elength= 254 hm (ZH 0 - 1007 200053, 0]
mal o =
160
140 o
120 Ph
100 N
H
a0 -
(+)-29
60
an ]
20 I
1
o
o H d 5 N 10 12 mi
Area Percent Report
Sorted EBv H Fional
Multiplier H 1.0000
Dilution H 1.0000
Sigmal 1l: VUD1 A, Wavelength=254 nm
Pesk RetTime Tvpe Widch Area Height Area
# win? Mwinl wAT *= Al 1 %
E— [ 1 1 1
1 10.697 FB 0.3019 3424.12744 174.39500 97.6928
2 1z.037 PP 0.3308 §0.586734 3.682951 2.307z2
Totals : 3504.99538 178.22451

S49

Results cbrtained with enhanced integrator!

*** End of Report #+%%

Instrument 1 4/27/2010 10:45:17 AM

Fage 1 of L



Data File C:3HPCHEM\14%DATAYZHOU-104¥Z00S665.D Sample Name: S5W-7-23G
0D-H, H/i-PrOH =99/1, 1.0 nL/min, 30 o, 254 nm
Injection Date : 472642010 10:57:05 PM
Gample Hame i AW-7-236 Location : Wial 1
Acog. Overator H
Aceg. Method : C:3HFCHEMY 1\METHODSYS5W.H
Last chanced 1 A/26/2010 10:52:04 PM
imodified after loadinag)
Analwsis Method : C:A\HPCHEMM LZNMETHODSSW.HM
Last chanced 1 472672010 11:31:55 FM
imodified after loadineg)
AT A, Wiawelength=264 nm (ZAO - 100 T 2008665 03
mal =
a0 3 -
35 2
a0
N
x5 H
204 (+/-)-2h
15
LI
5 4
o
T T T T T
b 4 ] ] 10 mi
Area Percent Report
Gorted Bv Himmal
Multiplier l.0000
Dilution H l.0000
Signal 1: VWDl &, Wawelength=254 nm
Peak RetTime Tvpe Widch Area Heidght Area
# winl foinl wiT *= [ FAL 1 %
-1 1===-1 | | I
1 9.826 Vv 0.253% 768.05121 41.31530 52.3584
Z 10.787 ¥¥ 0.31l25 625,85999 34.42633 47,6410
Totals : 1466.91118 75.74163

Results obtained with enhanced integrator!

**%* End of Report *+%%

Instrument 1 4/26/2010 11:32:35 PN

Fage 1 of L

S50

Data File C:%HPCHEMY 1WDATANZHOU-10VYZ008666.0

0p-H, Hfi-Fr0OH =33/1,

1.0 wl/min, 30 of, 254 nm

Injection Date

472642010 11:12:42 PM

Sanmple MName: SW-7-38D

Gample Name i AW-7-380 Location : ¥ial 1
Acg. Overator H
Ao, Method C:3YHFCHEM 1V METHOD 5, SW. M
Last chaneged 472642010 11:10:17 PM
(modified after loading)
Analwsgiz Method @ C:MVHPCHEMA1ZMETHODS.WSW.M
Last chaneged 1 472642010 11:31:44 PM
(modified afrter loading)
TADT A, Wiawelength=-2564 nm (ZHO U107 20056660
mAll ] 5
160
140
120
N
100
H
80 (+)-2h
50 ]
a0
2
20 2
o
T T T T T
z 4 ] ] 10 mi
Area Percent Report
gorced Bv H Simnal
Multiplier H 1.0000
Dilution H 1.0000
Signal l: VND1 &, Wavelength=254 nm
Peak RetTime Tvpe Width Area Heicghrt Area
# uinl fwinl nal *5 FAll 1 %
- 1====1 I I | |
1 9.797 vV 0.2861 3231.70166 173.23311 97.0243
Z 10.759 V¥ 0.3z224 99,11546 4. 65925 2.9757
Totals 3330.81712  177.89236

Results obrtained with enhanced integrator!

**% End of Report *%%

Instrument 1 4/26/2010 11:31:55 PH

FPage 1 of 1



Data File C:“\HPCHEMY1%\DATAYZHOU-104Y¥Z008663.0 Sample Name: SW-7-24H Data File C:\HFCHEMY1\DATANZHOU-10%¥Z005664.D Sample Name: SW-7-38E

0D-H, H/i-PrOH =93/1, 1.0 ml/min, 30 oC, 254 nm 0D-H, H/i-PrOH =928/1, 1.0 ml/min, 30 of, 254 nm
Injection Date : 4/26/2010 10:z24:02 FM Injection Date : 4/26/2010 10:39:30 FM
Gample Name : AW-7-241 Location : ¥ial 1 Gample Name i BW-7-36E Location @ ¥ial 1
Acg. Owerator H Acog. Operator H
Acer. Method : C:\HFCHEMY 1\METHODSY 5W. M Acer. Method : C:\HFCHEMY 1\ METHODSY 5W. M
Last changed @ 4/2642010 10:20:45 PM Last chancged 1 472672010 10:35:52 PM
imodified afrer loadine imodified after loadindg)
Analwsis Method : C:\HPCHEMM1\METHODSSW.M Analvzis Method : C:2HPCHEM\ LWMETHODZ.SW.M
Last changed @ 4/2642010 10:51:31 PM Last chancoed 1 4/26/2010 10:52:02 PM
imodified afrer loadineg) imodified after loadineg)
AT A, iiavelength=259 nm (ZH O 1057 2008663 0 TG A, Wavelength=254 nm (ZH O 107 2008663, 07
mal ] o mal ] 5
§ 140 -
20
120 o
100 -
15
N
N 80 o H
0 - H (+)-2i
. 50 -
(+-)-2i
40
5
20 4 “
o
o o
T T T T T T T T T T
z 4 ] ] 10_mi z 4 g ] 10_mi
Area Percent Report Area Percent Report
Gorted By H Giemal Gorted Bv H Fiemal
Multiplier H 1.0000 Multiplier H 1.0000
Dilution H 1.0000 Dilution H 1.0000
Signal 1: VWDl A, Wawvelength=254 nm Signal l: VDL 4, Wavelength=254 nm
Pesk RerTime Type Width Ares Height Area Pesk RecTime Tvpe Widch Area Height Area
& fwinl minl wAlT = [ *:AL 1 % # Muin? fwinl wdAT *= [ FAL 1 %
= 1====1 | | | -1 1====1 | | |
1 8.531 VvV 0.2460 354.32294 23.87985 51.4304 1 8.505 V¥ 0.2402 2410.26196 153.30032 97.1798
2z 9.346 VB 0.2676 362.94531 20.565584 45,5696 z 9.325 VW 0.zs07 69.94645 3.70666 Z.56z202
Totals : 747. 26825 44. 53579 Totals : 2450.20841 157.06700
Results obrtained wich enhanced integrator! Results obtained with enhanced integrator!
*** End of Report *+*% *** End of Report %+
Instrument 1 4/26/2010 10:51:43 PM Fag= 1 of 1 Instrument 1 4/2Z6/2010 10:52:04 PM Pags 1 =f 1
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Data File C:\HPCHEM' 1,DATAYZHOU-10%YZ008667.D Sample Name: SW-7-24T Data File C:“HPFCHEM:13\DATAYZHOU-104¥Z008661.D Sample Name: S5W-7--39F
0D-H, HAi-PrOH =991, 1.0 mL/mwin, 30 of, 254 nm 0D-H, H/i-PrOH =99/1, 1.0 ml/min, 30 o, 254 nm
Injection Date : 4/26/2010 11:37:13 FM Injection Date : 4/26/2010 2:45:55 PM
Gample Name i EW-7-24I Location @ Vial 1 Gauple Name i AW-T7--39F Location @ ¥ial 1
Aco. Overator H Acg. Overator H
Aoer. Method : C:\HFCHEM) 1 METHOD S 5W. M Acog. Method : C:3HFCHEM) INMETHODSY SW. M
Last chancged 1 472642010 11:32:57 FPM Last changed 1 472642010 9:20:558 FPM
imodified after loadine) (modified afrter loadineg)
Analvsis Method : C:\HPCHEM1WMETHODSSW.M Analvsis Method : C:“\HPCHEMM LNMETHODS SW.IM
Last changed 1 472642010 11:52:55 FPM Last chancged 1 472642010 11:53:13 PM
imodified after loadineg) (modified after loadineg)
TARTDT A, A welength=2564 nm (ZHOL 10T ZD08667 0 AR A, Wiavelength=264 nm (ZHOU 10V Z008661 )
maLl T . mall 2
E g
T 60
17.5
15 50 -]
N
12.5 H a0 N
. H
10 g (+-)-2j
*+)2
7.5
20
5
2.5 10 ] .
i o
T T T T T T T T T T
z 4 5 ] 10 mi z 4 ] ] 10 mi
Area FPercent Report Area Percent Report
dorted Ev fimmal dorted Bv fimmal
Multiplier 1l.0000 Multiplier 1.0000
Dilution H l.0000 Dilution H 1.0000
Signal 1: VWDl &, Wavelength=254 nm Signal 1: VUDl A4, Wavelength=254 rm
Peak RetTime Type Widch Area Height Area Peak RetTime Tvpe Width Area Height Area
# fwinl Meinl mAlT *= [ FALY 1 % # fuinl Mwinl wdlT = Mmdl 1 %
-1 1====1 | =1 1====1 I | | I
1 8.541 Vv 0.23584 315.50903 20.29078 49.6497 1 §.519 W¥ 0.2396 1028.83875 65.66262 96.6692
z 2,284 V¥ 0.2654 320.300483 15.43404 50,3503 2z D.267 ¥V 0.2837 35,4400 1.856855 3.3308
Totals : 636.27591 35. 72482 Totals : 1064.258774 67.52117
Results obtained with enhanced integrator! Results obtained with enhanced integrator!
***% End of Feport *%% ***%* End of Report ***
Pagz 1 of 1 Instrument 1 4/26/2010 11:53:16 PM Fage 1 of 1

Instrument 1 4/26/2010 11:52:59 PH
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Data File C:3HPFCHEM:142DATANZHOU-10N\YZ00S676.D

0D-H, H/i-PrOH =30/10, 0.5 ml/min, 30 of, 254 nu

Sample Name: SW-7-24T Data File C:\HPCHEM: 1ZDATANZHOU-10MYZ00S676.0 Sample Name: SW-7-354

0D-H, H/i-PrOH =50/10, 0.5 ml/min, 30 of, 254 nm

Injection Date
Samvle Hame
Aceg. Operator
Aco. Method
Last changed

Analvysis Method
Last chandged

4/27/2010 11:55:30 AM
SW-T7-247

C:“HFCHEMY 1\METHODSA\DEF_LC.M
4/27/2010 11:50:15 AM
fmodified after loadinogl
C:“HPCHEMY 1\METHODS\DEF_LC.M
4/27/2010 12:16:17 PM

Injection Date : 472772010 12:55:54 PM
Location @ Wial 1 Sample Name tOBW-T7-384 Location @ Vial 1
Acg. Operator H
Acog. Method : C:\HPCHEMY 13METHODSA\DEF_LC.M
Last changed i 472772010 12:31:40 PM

fmodified after loadingl
Analvsis Method : C:\HPCHEMY13METHODS\DEF_LC.M
Last chaneed 1 42772010 1:17:59 FM

(modified after loading) fmodified after loading)
AN A, Wiawlergth= 254 nm (ZH OL- 1007 200867603 AR 7, Mavelength=254 nm (ZHO U- 1007 2008678 . 0
mau g
a0 -
0 -
N
H
20 - (+)'2k
10
g
o
o i i 8 H 10 12 1 15 15 mi o : A e i 10 2 1 16 i
Area Percent Report Area Percent Report
Sorted Bw Simmal gorred By H Simmal
Multiplier 1.0000 Multiplier H 1.0000
Dilution 1.0000 Dilution H 1.0000
Signal 1: VWD1 A, Wavelength=254 rm Signal 1: VWDl &, Wavelength=254 nm
Peak RerTime Tvwe Width Area Height Area Peak RetTime Tvpe Width Area Heidht Area
# oinl Moinl  wAT *3 g AL 1 % # ruinl fwinl  wAT *3 il 1 %
| 1-=—-1 1 1 1 -1 1--—-1 1 1 | 1
1 13.256 VB 0.4105 620.52875 23.24019  50.7143 1 13.260 BB 0.4101 1221.06433 45.79693 97.8249
2 15.581 BE 0.5264 ©03.04540 17.765694 49,2857 £ 15.583 BB 0.5158 27.15015 7.93z93e-1 2.1751
Totals : 1223.57715 4l1.00914 Totals : 1245.21452 45. 59022
Results obrtained with enhanced integrator! Results obtained with enhanced integrator!
*** End of Report **%% *** End of Feport *+%
Instrument 1 472772010 l2:16:23 PM Fage 1 =f 1 Instrument 1 4/27/2010 1:185:12 PH Page 1 of 1
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Data File C:‘\HPCHEM\1%DATANZHOU-104¥Z005645.0 Sample Name: SW-7-397

Data File C:3HPCHEM: 1%DATANZHOU-104YZ0O08647.D Sample Name: SW-6-5341
0D-H, H/i-Pr0H =25/1, 1.0 mL/win, 30 oC, 254 nmm

0D-H, H/i-PrOH =98/1, 1.0 wl/min, 30 oC, 254 mm

Injection Date 4/25/2010 10:45:09 PM

Injection Date : 4/25/2010 10:01:32 FPM H
Gample MName i AW-6-93A1 Location @ ¥ial 1 fample Naune i AW-7-357 Location : Vial 1
Acg. Overator H Acog. Overator H
Acer. Method : C:4HFCHEMY L4YMETHODSY 5W. M Ace. Method : C:\HFCHEMY 13 METHODS) SW.H
Last changed 1 4/25/2010 9:32:32 Last changed : 4/25/2010 10:58:32 PM
imodified after loadindg) imodified after loading)
Analvwsis Method : C:VHPCHEM LWMETHODSSW. M Analvsiz Method : C:\HPCHEM\1WMETHODS.SW. M
Last changed 1 472542010 11:23:43 PM Last changed @ 472542010 11:23:19 PM
imodified after loadineg) imodified after loading)
AR P, Wit elength=254 nm (ZHOU- 1057 ZD08647 03 ARG A, avelength=269 nm (ZHO- 1077 2008648 0%
mal = mALl @
50
17.5 ]
15 F 40
F
12.5
N 20
103 H N
(+1-)-21 i
7.5 20
(+)-21
5 4
10 -
2.5 3
i i
T T T T T T T T
2 4 g ] mi z 4 ] ] mi
Area Percent Report Area Percent Report
Gorted Bv H Fimmal forted Bv Simmal
Multiplier H 1.0000 Multiplier 1.0000
Dilution H 1.0000 Dilution H 1.0000
Signal 1: WND1 4, Wavelength=254 nm Signal 1: VWDl A, Wavelength=254 mm
Pesk RerTime Tvpe Widch Area Height Area FPeak RetTime Tvpe Widch Area Height Area
& fwinl feinl wAlT = [ FAL 1 % # fwinl feinl wAT *= [ ¥:1) 1 %
- 1====1 | I | I -1 1====1 I I I |
1 6.4390 VYV 0.1725 227.99286 19.96414 49,9145 1 6.491 VB 0.1677 577.858287 52.49230 94.06399
2z 9.127 VB 0.2433 228.77126 14.30235 50.0852 4 9.144 VB 0. 2450 36.42935 2.26370 5.9301
Totals : 456.76411 34.27350 Totals : 6l4. 31222 5475500
Results cbrtained with enhanced integrator! Results obtained with enhanced integqrator!
**%* End of Feport *%% *** End of Report %%
Instrument 1 4/25/2010 11:23:42 FH Pagr 1 ef 1
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Data File C:3HPCHEM: 14%DATANZHOU-10NYZ0OOS654.D Sample Name: SW-6-S2B1
0D-H, H/i-PrOH =99/1, 1.0 wl/min, 30 of, 254 nu
Imjection Date : 4/27/2010 5:36:53 FPM
Sample Name ¢ BW-6-9ZE1 Location @ Wial 1
Ace. Operator H
Acer. Method C:4“HPCHEMY LW METHODSSDEF_LC. M
Last changed i 472772010 4:44:358 FM
imodified after loadingl
Analysis Method C:4“HPCHEMY 1 METHODSYDEF_LC. M
Last changed 4/27/2010 9:32:44 PM
imodified after loadindg)
AT A, Wil elength=254 nm (ZH 0 U- 1007 2D06664. 03
ALl =
=
160 o
140 =
120 o
100 o N
H
50 (+1-)-2m
60
a0 4
20
0
o : d e 10 _mi
Area Percent Report
Gorted Bv H Fimmal
Multiplier H 1.0000
Dilution H 1.0000
Sigmal 1l: WND1 4, Wavelength=254 nm
Pesk RerTime Tvpe Widch Area Height Area
# winl einl wAlT = [ FALY 1 %
- 1———1 1 | |
1 7.205 VB 0.1877 2036.46985 166.77177 50.1703
z 9.320 FB 0.2444 2024.63025 127.89531 49.5z297
Totals : 4063.10010 294.87008
Results cbrtained with enhanced integrator!

*** End of Report *%%

Instrument 1 4/27/2010 9:32:49 PM

Fage 1 of 1

Data File C:“HFCHEM:13\DATAYZHOU-104¥Z0085581.D

S55

0D-H, H/i-Pr0OH =33

41, 1.0 mLfmin, 30 oC, 254 nmm

Sauple Name:

Injection Date
Gauple Name H
Acg. Overator H
Acog. Method

Last changed

Analwvsiz Method :
Last chancged :

472142010 11:33:20 PM
HW-7-40F Location @ ¥ial 1
C:YHFCHEMY 1\ METHODSY 5U. H

472142010 11:44:04 FPM

(modified afrter loadineg)

C:WHPCHEM® 1\METHODS 5. H

472342010 9:15:24 FM

(modified after loadineg)

WD A, Niavelength=264 nm (ZHOU 10V 2008581 0)
mALl =
175
150
125
100 - N
H
75
(+)-2m
50
%5 g T
=
o
T T T T
z 4 ] 10_mi
Area Percent Report
dorted Bv H fimmal
Multiplier H 1.0000
Dilution H 1.0000

Signal l: VUDL &,

Wawelength=254 nm

Peak RetTime Tvpe Width Area Height Area
# uinl fwinl wAlT s /¥R 1 £
I-=-=1 | | | |
1 7.192 V¥ 0.1912 =2298.70093 1585.46124 92.1186
2z 9.241 BE 0.2447 196.66985 1z.30543 7.86814
2495.37077 197.76687

Totals :

Results obtained

with enhanced integrator!

***% End of Report **%

Instrument 1 4/23/2010 9:15:27 PM

Fage 1 of 1
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Data File C:\HFCHEM)1\DATAYZHOU-104¥Z008625.D Sample Name: SW-7-11D Data File C:3\HPCHEMY14DATANZHOU-104¥Z0086256.D Sample Name: SW-7-39K
C, H/i-PrOH =98/1, 1.0 mLsmin, 30 of, 254 nm C, H/i-FrOH =99/1, 1.0 mL/win, 30 of, 254 nm
Injection Date 4/25/2010 1:54:45 PM Injection Date : 4/25/2010 2:10:258 PM
Sample Name HW-7-11D Location : Vial 1 Sample Name i BW-7-39K Location @ ¥ial 1
Acog. Operator Acog. Owerator H
Aceg. Method C:\HFCHEMY 1\ METHOD S 5W. M Aceg. Method : C:“ZHPFCHEM 1\ METHODS SW.HM
Last chancged : 4/25/2010 1:30:54 PM Last changed 1 442572010 2:05:24 PN
imodified after loadindg) imodified afrer loading)
Analwvziz Method C:WHPCHEMY 1\METHOD S 3T, M Analvsis Method : C:VHPCHEMWIVMETHODSSW.IM
Last chancged @ 4/25/2010 2:25:58 PM Last changed 1 442572010 2:25:33 PN
imodified afrer loadineg) imodified afrer loadineg)
AT A, Miaelength=254 nm (2 O 1007 2008625 03 RO A, Miawelength=254 nm (ZH 00107 2008628 007
mAl ] = mAll =
160
100
140
g
a0 ] - 120
100 J
60 N N
H w H
ol (+-)-2n oo (+)-2n
a0
i -
20 4 o
g
o o
T T T T T T T T T T T
1 z 3 4 5 il mi 1 z 3 4 5 7 mi
Area Percent Report Area Percent Report
gorted Bv H Giemal Gorted Bv H Gicmal
Multiplier H 1.0000 Multiplier H 1.0000
Dilution H 1.0000 Dilution H 1.0000
Signal l: VWDl A, Wavelength=254 nm Signal 1l: VWDl &, Wavelength=254 nm
Peak RetTime Tvpe Widch Ares Height Area Pesk RerTime Tvpe Widch Area Height Area
# foinl foinl  wmATl = [ FAL 1 % # fwinl fwinl wAT *= (g ¥:0i) 1 %
-1 [====1 | | I -1 1====1 | | | |
1 4.985 V¥ 0.0850 625.33887 115.48093 49.8515 1 4.974 V7 0.0852 818.31342 169.13048 95.4345
z 7.487 ¥V 0.1232 ©629.06342 79.23167 50,1485 z 7.462 ¥V 0.1342 43. 92546 5.01747 4. 5652
Totals 1254.402258 194.71261 Totals : S962.24183 174.14795
Results obtained with enhanced integrator! Results obtained with enhanced integrator!
*** End of Report *=*% *** End of Report *=+%
Instrument 1 4/25/2010 2:26:01 PH Pags 1 =f 1 Instrument 1 472572010 2:25:36 FM Pagr L of 1
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Data File C:3HPCHEM)14%2DATAYNZHOU-104¥Z00S669.D Sample Wame: SW-7-23B
C, H/i-FrOH =99/1, 1.0 mLsmin, 30 o, 254 nm
Injection Date : 472772010 12:22:27 AM
Gample Hame i HW-7-23B Location : Wial 1
Acog. Overator H
Aceg. Method : C:3HFCHEMY 1\METHODSYS5W.H
Last chanced 1 A/26/2010 11:558:54 FPM
imodified after loadinag)
Analwsis Method : C:A\HPCHEMM LIZNMETHODSSW.HM
Last chanced 1 472772010 12:48:01 AM
imodified after loadineg)
AT A, Wiawelength=264 nm (ZAO - 100 T 2008668 03
mal 8 =
a0
25
20 H
15
(+-)-20
1o
5
o
T T T T
1 z 3 5 mi
Area Percent Report
Gorted Bv Himmal
Multiplier l.0000
Dilution H l.0000
Signal 1: VWDl &, Wawelength=254 nm
Peak RetTime Tvpe Widch Area Heidght Area
# winl foinl wiT *= [ FAL 1 %
-1 1===-1 | | I
1 4.355 Vv 0.103%9 226.62943 34.01210 49,9656
Z 4.8z26 ¥V 0.0862 226.24147 35.32448 50,0344
Totals : 453. 57088 6933657

Results obtained with enhanced integrator!

**%* End of Report *+%%

Instrument 1 4/27/2010 12:49:24 AM

Fage 1 of L

S57

Darta File C:%HPCHEMY, 1A\DATANZHOU-10M,YZ008544.D
C, H/i-FrOH =29/1, 1.0 ml/min, 30 o, 254 nm

Injection Date

471942010 3:50:558 FPM

Sanmple MName: SW-7-391

Gample Name i AW-7-35L Location : ¥ial 1
Acg. Overator H
Ao, Method C:YHFCHEM 1V METHOD S, SW. M
Last chaneged 441942010 3:47:09 FPM
(modified after loading)
Analwsgiz Method @ C:VHPCHEMA1ZMETHODS'.SW.M
Last chaneged 1 472772010 12:49:41 AM
(modified afrter loading)
TADT A, Wiawelength=-2564 nm (ZHOU- 1057 2005534, 1)
mall &
250
200
150 - N
H
100 -
(+)-20
50
by
=
o
T T T T
1 2 3 5 mi
Area Percent Report
gorced Bv H Simnal
Multiplier H 1.0000
Dilution H 1.0000
Signal l: VND1 &, Wavelength=254 nm
Peak RetTime Tvpe Width Area Heicghrt Area
# uinl fwinl nal *5 FAll 1 %
- 1====1 I I | |
1 4.423 V¥ 0.0936 1703.24328 282.84137 97.7914
z 4,334 V¥ 0.0992 36.46766 5.91249 2.2086
Totals 1741.71l084 2585.75386

Results obrtained with enhanced integrator!

**% End of Report *%%

Instrument 1 4/27/2010 12:49:44 AM

FPage 1 of 1



Data File C:%HPCHEM) LWDATANZHOU-10NFZ008627.0 Sample Name: S5W-7-4B1 Data File C:\HFCHEMY1\DATAN\ZHOU-104¥ZO00S625.D0 Sample MName: SW-7-40M

C, H/i-ProOH =99/1, 1.0 wl/min, 30 of, 254 nm IC, H/i-PrOH =99/1, 1.0 wl/min, 30 o, 254 nm
Injection Date : 4/25/2010 Z:33:2z PM Injection Date : 4/25/2010 2:43:55 FM
Gample Name i AW-7-4B1 Location @ ¥ial 1 Gample Name i BW-7-40M Location @ ¥ial 1
Aco. Operator H Acog. Operator H
Acer. Method : C:\HFCHEM) 1\METHODSY 5W. M Acer. Method : C:M\HFCHEMY 1\METHODSY 5W. M
Last changed 1 4/25/2010 2:26:02 PN Last chancged 1 4/25/2010 2:43:54 FM
imodified after loading) imodified after loadindg)
Analwsis Method : C:VHPCHEM\ LWMETHODSSW.H Analvsis Method : C:WHPCHEM'\ L“METHODS SW.H
Last changed 1 472572010 2:55:24 PN Last chancoed 1 472572010 2:55:21 FM
imodified after loadineg) imodified after loadineg)
AT A, iavelength=259 nm (Z A0 107 2008627 03 TG A, Wavelength=254 nm (ZH O 1007 2008628 07
mAll & mal =
300 3 3
z 160
250 -
140
200 - 120 -
N 100 N
150 H a H
(+1-)-2P ] (+)-2P
100 60
40
50
20 4 g
-
o o
T T T T T T T T T T T T T T
1 z 3 4 5 5 7 mi 1 z 3 4 1 5 7 mi
Area Percent Report Area Percent Report

dorted By H Hiwmal Gorted Bv H Fiemal
Multiplier H 1.0000 Multiplier H 1.0000
Dilution H 1.0000 Dilution H 1.0000
Signal 1l: VWDl A, Wavelength=254 nm Signal l: VWDl A4, Wavelength=254 nm
Pesk RerTime Tvpe Widch Area Height Area Pesk RetTime Tvpe Widch Area Height Ares
& fwinl fninl mAT = [ 70 1 % # Muin? fwinl  wdiT *= Fmitr 1 %
- 1====1 | | | -1 1====1 | | | |
1 5.572 VB 0.0913 1825.28418 306.3858582 49.5947 1 5.574 vV 0.0926 1065.05249 179.84387 95.1571
2z 7.045 VB 0.1166 1832.986853 244.53371 50.10353 z 7.052 VB 0.1174 54, 35738 7.08525 4. 5429
Totals : 3658.27271 5E0.92253 Totals : 1lzz.40957 186.90912
Results obrained with enhanced integrator! Results obrtained with enhanced integrator!
*** End of Feport *+%% **%* End of Report %+
Instrument 1 472572010 2:55:42 PH Pagr 1 ef 1 Instrument 1 4/25/2010 2:55:23 PM Fag= 1 of 1
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Data File C:3HPFCHEM\14%DATAYZHOU-104¥Z00S650.D Sample Name: SW-7-40N+-—
0J-H, H/i-PrOH =99/1, 1.0 nL/min, 30 o, 254 nm
Injection Date @ 472772010 11:10:13 PM
Samwle Name T EW-7- 40N+ Location @ WVial 1
Acg. Operator :
Ao, Method : C:ZHPCHEM, IZ\METHODSA\DEF LC.M
Last changed i AFETF20L0 11:32:28 PM
imodified after loadinogl
Analvsis Method : C:ZHPCHEM\ 1\METHODS\DEF_LC.M
Last chanced 1 A/27/2010 11:38:55 FPM
imodified after loading)
AT A, Wimwelength= 254 nm (ZH 0 - 10T 206630, 09
mAl &
140 -
¥
120 ~ "
100
50 N
H
&0 - (+-)-2q
40
20 |
o
i 2% & 78 10 126 15 176 20 mi
Area Percent Report
Gorted Bv Simmal
Multiplier l.0000
Dilution 1.0000
Sigmnal 1: VWD1 A, Wawelength=254 nm
Peak RetTime Tvpe Widch Area Heidght Area
# winl Moinl wiT = [ TR 1 ¥
- [ — 1 1 |
1 16.827 VB 0.4934 4620.73193 149.96339 50.0083
Z 20.74d VB 0.5064 4619.20117 1Z21.02340 49,3317
Totals : 9239.93311 270.98679

Results obtained

with enhanced integrator!

**%* End of Report *+%¥%

Instrument 1 4/27/2010 11:39:02 PN

Fage 1 of L

S59

Data File C:%HPCHEMY 1WDATANZHOU-10VYZ008691.D Sample Name: SW-7-<40N
0J-H, H/i-PrOH =99/1, 1.0 wlsmin, 30 of, 254 nm
Injection Dace : 472772010 11:36:01 P
Samnle Name tEW-7-40N Location : Wial 1
Acg. Operator
Ao, Method : C:3HPCHEMY 1NMETHODSA\DEF_LC.M
Last changed i 472772010 11:39:0z2 PM
fmodified after loadingl
Analysis Method : C:\HPCHEM) 1ZMETHODS\DEF_LC.M
Last chaneged 4/28/2010 12:00:22 AM
(modified after loading)
MDA, Miawelength=254 im (ZHO - 1077 200668109
maAl =2
35
30
25 -
20
N
H
" (29
10
5 &5
=
o AN
o 26 5 78 10 125 15 178 20 mir]
Area Percent Report
gorred Bv H Simnal
Multiplier H 1.0000
Dilution H 1.0000
Sigmal l: VND1 &, Uavelength=254 nm
Peak RetTime Tvpe Width Area Heicghrt Area
# einl winl nal *3 FwAll 1 %
—— [ J— | | 1
1 16.727 PB 0.4281 54.82727 1.80162 4.1651
Z Z0.630 BB 0.5590 12561.51817 35.6018656 55.5349
Totals 1316.34644 37.50347

Results obrtained with enhanced integrator!

**% End of Report *%%

Instrument 1 4/285/2010 12:00:24 AM

FPage 1 of 1



