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General Remarks

'H NMR spectra were recorded on a VARIAN Mercury 300 MHz spectrometer in
chloroform-ds. Chemical shifts are reported in ppm with the internal TMS signal at
0.0 ppm as a standard. The data are reported as (s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet or unresolved, brs = broad singlet, coupling constant(s) in Hz,
integration). *C NMR spectra were recorded on a VARIAN Mercury 100 MHz
spectrometer in chloroform-ds. Chemical shifts are reported in ppm with the internal
chloroform signal at 77.0 ppm as a standard. Commercially obtained reagents were
used without further purification. All reactions were monitored by TLC with silica
gel-coated plates. Diastereomeric ratios were determined from crude *H NMR or
HPLC analysis. Enantiomeric ratios were determined by HPLC, using a chiralcel
AD-H column, a chiralpak AS-H column with hexane and i-PrOH as solvents. The
absoluted configurations of the products were determined as (2R,5R) by X-ray
diffraction analysis, and those of other adducts were deduced on the basis of these
results. Catalyst 1a-e' and diethyl 2-(3,3-diphenylpropa-1,2-dienylidene) malonate 22

were prepared according to the literature.

General Procedure for the synthesis of a-imino esters

To a suspension of the corresponding amino acid ester hydrochloride (12 mmol)
and MgSOq (16.0 mmol) in CH,CI; (20 mL) was added EtsN (2.0 mL, 14 mmol). The
mixture was stirred at room temperature for 1h, and then the corresponding aldehyde
(10.0 mmol) was added. The reaction was stirred at room temperature overnight, and
then the resulting precipitate was removed by filtration. The filtrate was washed once
with water (30 mL), the aqueous phase was extracted once with CH,Cl, (15 mL) and
the combined organic phase was washed with brine 3 times, dried over MgSO, and
concentrated. The resulting iminoesters were used in 1,3-dipolar cycloadditions

without further purification.
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General Procedure for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine
Ylides with diethyl 2-(3,3-diphenylpropa-1,2-dienylidene)malonate Catalyzed by
Ag(l)/TF-BiphamPhos 1e Complex

Under argon atmosphere (S)-TF-BiphamPhos 1e (6.0 mg, 0.0075 mmol) and
AgOAc (1.2 mg, 0.007 mmol) were dissolved in 2mL DCM, and stirred at room
temperature for about 1h. Then, imine substrate (0.40 mmol), K,CO3 (0.04 mmol) and
diethyl 2-(3,3-diphenylpropa-1,2-dienylidene)malonate (0.23 mmol) were added
sequentially. Once starting material was consumed (monitored by TLC), the mixture
was filtered through celite and the filtrate was concentrated to dryness. The crude
product was purified by column chromatography to give the corresponding
cycloaddition product, which was then directly analyzed by chiral HPLC to determine

the enantiomeric excess.

(2R,5R)-4,4-diethyl 2-methyl 3-(2,2-diphenylvinylidene)-5-phenylpyrrolidine-
2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 90% vyield. It was purified by flash chromatography to afford yellow oil.
[a]®p = -53.1 (¢ 4.3, CHCI3); '"H NMR (CDCls, TMS, 300 MHz) & 7.41-7.39 (m,
3H), 7.27-7.19 (m, 12H), 5.23 (s, 1H), 4.72 (s, 1H), 4.03-4.00 (m, 1H), 3.90-3.88 (m,
1H), 3.76-3.74 (m, 1H), 3.63-3.57 (m, 1H), 3.48 (s, 3H), 0.88-0.78 (m, 6H); *C NMR
(CDCl3, TMS, 100 MHz) & 13.54, 13.64, 52.58, 61.64, 61.99, 62.09, 68.37, 68.69,
77.66, 107.24, 116.46, 127.04, 127.83, 127.97, 128.24, 128.30, 128.43, 128.54,
128.92, 135.47, 135.64, 135.96, 167.99, 168.49, 170.33, 200.63; IR (KBr) v 3346,
3059, 2981, 1736, 1222, 1202, 770, 696 cm™. HRMS Calcd. For CszHzNOg+H™:
526.2224, found 526.2238. The product was analyzed to determine the
enantioselectivity of the reaction: 93% ee, determined by HPLC (Chiralcel AD-H,
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i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220 nm); t,=5.06 and 6.05 min.
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(2R,5R)-4,4-diethyl 2-methyl 3-(2,2-diphenylvinylidene)-5-p-tolylpyrrolidine-
2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 92% vyield. It was purified by flash chromatography to afford yellow oil.
[]®p = -71.2 (c 1.5, CHCIl3); *H NMR (CDCl;, TMS, 300 MHz) & 7.34-7.32 (m,
12H), 7.16-7.13 (m, 2H), 5.25 (s, 1H), 4.76 (s, 1H), 4.10-4.07 (m, 1H), 3.99-3.96 (m,
1H), 3.88-3.83 (m, 1H), 3.74-3.63 (m, 1H), 3.54 (s, 3H), 2.33 (s, 3H), 0.96-0.81 (m,
6H); *C NMR (CDCl;, TMS, 100 MHz) & 13.39, 13.51, 21.02, 29.60, 52.34, 61.43,
61.86, 68.24, 68.61, 107.31, 116.19, 126.79, 127.64, 127.79, 128.13, 128.25, 128.40,
128.80, 132.86, 135.45, 135.61, 137.71, 167.87, 168.39, 170.25, 200.44; IR (KBr)
v 3338, 2981, 2925, 1736, 1254, 1201, 1050, 770, 696 cm™. HRMS Calcd. For
C33H33sNOg+H™: 540.2381, found 540.2394. The product was analyzed to determine
the enantioselectivity of the reaction: 90% ee, determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 10.27 and 15.85

min.
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(2R,5R)-4,4-diethyl 2-methyl 3-(2,2-diphenylvinylidene)-5-m-tolylpyrrolidine-
2,4,4- tricarboxylate

The title compound was prepared according to the general procedure as described
above in 90% vyield. It was purified by flash chromatography to afford yellow oil.

4
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[0]®p = -53.5 (¢ 0.7, CHCl3); *H NMR (CDCl;, TMS, 300 MHz) & 7.34-7.19 (m,
13H), 7.12-7.09 (m, 1H), 5.25 (s, 1H), 4.77 (s, 1H), 4.13-4.07 (m, 1H), 3.99-3.93 (m,
1H), 3.88-3.82 (m, 1H), 3.72-3.62 (m, 1H), 3.55 (s, 3H), 2.35 (s, 3H), 0.96-0.87 (m,
6H); *C NMR (CDCl;, TMS, 100 MHz) & 12.40, 13.53, 21.42, 52.41, 61.45, 61.91,
68.33, 68.56, 107.16, 116.32, 124.16, 127.49, 127.69, 127.82, 128.05, 128.14, 128.30,
128.43, 128.86, 135.41, 135.58, 135.73, 137.68, 167.87, 168.31, 170.22, 200.52; IR
(KBr) v 3338, 2981, 2925, 1736, 1254, 1201, 1050, 696 cm™. HRMS Calcd. For
Ca3H33NOg+H™: 540.2381, found 540.2388.. The product was analyzed to determine
the enantioselectivity of the reaction: 92% ee, determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, X = 220 nm); t,= 8.93 and 13.18

min.
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(2R,5R)-4,4-diethyl 2-methyl 5-(4-chlorophenyl)-3-(2,2-diphenylvinylidene)
pyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 85% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = -46.4 (c 0.7, CHCIl3); *H NMR (CDCl;, TMS, 300 MHz) & 7.45-7.32 (m,
13H), 7.27-7.26 (m, 1H), 5.24 (s, 1H), 4.76 (s, 1H), 4.14-4.08 (m, 1H), 3.99-3.93 (m,
1H), 3.90-3.84 (m, 1H), 3.75-3.69 (m, 1H), 3.55 (s, 3H), 0.96-0.83 (m, 6H); *C NMR
(CDCl3, TMS, 100 MHz) 6 13.45, 52.40, 61.59, 61.80, 62.04, 67.60, 68.42, 106.91,
116.41, 127.73, 127.85, 128.13, 128.28, 128.43, 133.90, 134.69, 135.33, 135.48,
167.69, 168.33, 170.19, 200.53; IR (KBr) v 3338, 2981, 2925, 1736, 1254, 1201,
1050, 696 cm™. HRMS Calcd. For C3,H3CINOg+H": 560.1834, found 560.1841. The
product was analyzed to determine the enantioselectivity of the reaction: 93% ee,
determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90, flow rate 1.0
mL/min, A =220 nm); t,= 11.30 and 15.26 min.
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(2R,55)-4,4-diethyl 2-methyl 5-(2-chlorophenyl)-3-(2,2-diphenylvinylidene)

4e

pyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 90% vyield. It was purified by flash chromatography to afford yellow oil;
[0]®p = -131.8 (c 1.6, CHCI3); 'H NMR (CDCls, TMS, 300 MHz) & 7.60-7.57 (m,
1H), 7.44-7.20 (m, 13H), 5.75 (s, 1H), 4.79 (s, 1H), 4.12-4.06 (m, 1H), 4.03-3.95 (m,
1H), 3.89-3.83 (m, 1H), 3.69-3.62 (m, 1H), 3.58 (s, 3H), 1.01-0.84 (m, 6H); *C NMR
(CDCl3, TMS, 100 MHz) 6 13.28, 13.53, 29.57, 52.37, 61.43, 61.83, 62.04, 64.78,
68.27, 106.17, 116.53, 126.59, 127.67, 127.78, 128.22, 128.34, 128.60, 128.80,
129.17, 129.62, 134.39, 135.29, 135.65, 167.15, 167.98, 170.77, 200.93; IR (KBr)
v 3338, 2981, 2925, 1736, 1254, 1201, 1050, 696 cm™. HRMS Calcd. For
C32H30CINOg+H™: 560.1834, found 560.1839. The product was analyzed to determine
the enantioselectivity of the reaction: 92% ee, determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 10.18 and 12.26

min.

Cl 4f
(2R,5R)-4,4-diethyl 2-methyl 5-(3-chlorophenyl)-3-(2,2-diphenylvinylidene)
pyrrolidine-2,4,4-tricarboxylate
The title compound was prepared according to the general procedure as described

above in 88% yield. It was purified by flash chromatography to afford yellow oil.
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[0]®p = -50.9 (c 1.7, CHCIls); 'H NMR (CDCls, TMS, 300 MHz) & 7.49 (s, 1H),
7.40-7.26 (m, 13H), 5.23 (s 1H), 4.76 (s, 1H), 4.15-4.09 (m, 1H), 4.00-3.96 (m, 1H),
3.94-3.86 (m, 1H), 3.77-3.71 (m, 1H), 3.55 (s, 3H), 0.94-0.83 (m, 6H); °C NMR
(CDCl3, TMS, 100 MHz) & 13.45, 13.51, 29.60, 52.43, 61.65, 61.80, 62.07, 67.66,
68.45, 106.82, 116.50, 125.41, 127.24, 127.76, 127.88, 128.13, 128.22, 128.31,
128.43, 129.41, 134.11, 135.30, 135.52, 138.29, 167.66, 168.24, 170.16, 200.59; IR
(KBr) v 3338, 2981, 2925, 1736, 1254, 1201, 1050, 696 cm™. HRMS Calcd. For
C32H30CINOg+H™: 560.1834, found 560.1840. The product was analyzed to determine
the enantioselectivity of the reaction: 90% ee, determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, X = 220 nm); t,= 8.98 and 12.93

min.
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(2R,5R)-4,4-diethyl 2-methyl 5-(4-bromophenyl)-3-(2,2-diphenylvinylidene)
pyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 89% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = -31.3 (c 2.1, CHCI3); *H NMR (CDCls, TMS, 300 MHz) & 7.49-7.46 (m,
2H), 7.39-7.26 (m, 12H), 5.24 (s 1H), 4.78 (s, 1H), 4.14-4.07 (m, 1H), 3.99-3.95 (m,
1H), 3.93-3.84 (m, 1H), 3.76-3.70 (m, 1H), 3.55 (s, 3H), 0.96-0.80 (m, 6H); *C NMR
(CDCl3, TMS, 100 MHz) 6 13.45, 52.37, 61.59, 61.74, 62.01, 67.63, 68.33, 106.85,
116.41, 122.05, 127.70, 127.85, 128.10, 128.28, 128.40, 128.74, 131.18, 135.21,
135.45, 167.63, 168.27, 170.13, 200.53; IR (KBr) v 3338, 2981, 2925, 1736, 1254,
1201, 1050, 770, 696 cm™. HRMS Calcd. For CaH3BrNOg+H™: 604.1329, found
604.1325. The product was analyzed to determine the enantioselectivity of the
reaction: 91% ee, determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90,
flow rate 1.0 mL/min, A = 220 nm); t, = 12.50 and 17.62 min.
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(2R,5R)-4,4-diethyl 2-methyl 3-(2,2-diphenylvinylidene)-5-(4-(trifluoromethyl)
phenyl)pyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 88% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = -52.2 (¢ 1.9, CHCIl3); *H NMR (CDCl;, TMS, 300 MHz) & 7.58-7.54 (m,
5H), 7.32-7.18 (m, 9H), 5.21 (s, 1H), 4.68 (s, 1H), 4.07-4.01 (m, 1H), 3.92-3.86 (m,
1H), 3.78-3.72 (m, 1H), 3.63-3.57 (m, 1H), 3.47 (s, 3H), 0.86 (t, J = 7.2, 3H), 0.77 (t,
J=7.2,3H); BC NMR (CDCl3, TMS, 100 MHz) & 13.30, 13.48, 52.43, 61.63, 61.78,
62.14, 67.71, 68.47, 106.81, 116.59, 124.97, 125.02, 127.52, 127.79, 127.91, 128.14,
128.33, 128.40, 128.46, 135.27, 135.47, 140.41, 167.58, 168.30, 170.19, 200.59; IR
(KBr) v 3338, 2981, 2925, 1736, 1254, 1201, 1050, 770, 696 cm™. HRMS Calcd. For
CasH30FsNOg+H™: 594.2098, found 594.2119. The product was analyzed to determine
the enantioselectivity of the reaction: 93% ee, determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t, = 8.75 and 9.92

min.
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(2R,5R)-4,4-diethyl 2-methyl 3-(2,2-diphenylvinylidene)-5-(naphthalen-2-yl)
pyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 85% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = -24.8 (¢ 1.6, CHCI3); *H NMR (CDCl;, TMS, 300 MHz) & 7.92 (s, 1H),
7.82-7.79 (m, 3H), 7.63-7.48 (m, 1H), 7.48-7.26 (m, 11H), 5.44 (s, 1H), 4.82 (s, 1H),

8
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4.15-4.10 (m, 1H), 4.01-3.96 (m, 1H), 3.79-3.71 (m, 1H), 3.65-3.57 (M, 4H), 0.95 (t, J
= 6.9, 3H), 0.73 (t, J = 7.2, 3H); °C NMR (CDCl;, TMS, 100 MHz) & 13.28, 13.51,
52.38, 61.43, 61.97, 68.41, 68.71, 107.31, 116.32, 125.23, 125.66, 126.01, 127.44,
127.67, 127.82, 128.01, 128.13, 128.28, 128.42, 132.97, 133.03, 133.61, 135.39,
135.58, 167.83, 168.45, 170.30, 200.49; IR (KBr) v 3338, 2981, 2925, 1736, 1254,
1201, 1050, 770, 696 cm™. HRMS Calcd. For CssHasNOg+H™: 576.2381, found
576.2397. The product was analyzed to determine the enantioselectivity of the
reaction: 91% ee, determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 30/70,
flow rate 1.0 mL/min, A = 220 nm); t, = 9.38 and 12.62 min.

Ph

@ N~ 'COOMe
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(2R,5S)-4,4-diethyl 2-methyl 3-(2,2-diphenylvinylidene)-5-(furan-2-yl)
pyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 82% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = -38.2 (c 1.4, CHCI3); *H NMR (CDCls, TMS, 300 MHz) & 7.38-7.33 (m,
10H), 6.44 (s, 1H), 6.36 (s, 1H), 5.20 (s, 1H), 4.71 (s, 1H), 4.09-3.93(m, 4H), 3.54(s,
3H), 1.09 (t, J = 6.9, 3H), 0.95 (t, J = 6.9, 3H); *C NMR (CDCl;, TMS, 100 MHz) §
13.56, 13.62, 52.41, 61.78, 61.97, 63.54, 67.05, 106.30, 108.70, 110.52, 116.36,
127.70, 127.84, 128.14, 128.20, 128.28, 128.40, 128.45, 135.42, 135.55, 142.22,
149.02, 167.69, 167.89, 170.02, 200.67; IR (KBr) v 3338, 2981, 2925, 1736, 1254,
1201, 1050, 770, 696 cm™. HRMS Calcd. For CsHNO7+H*: 516.2017, found
516.2027. The product was analyzed to determine the enantioselectivity of the
reaction: 90% ee, determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90,
flow rate 1.0 mL/min, A = 220 nm); t, = 9.36 and 10.93 min.
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4k

(2R,5R,E)-4,4-diethyl 2-methyl 3-(2,2-diphenylvinylidene)-5-styrylpyrrolidine-
2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 85% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = -50.3 (c 0.5, CHCI3); *H NMR (CDCls, TMS, 300 MHz) & 7.40-7.30 (m,
15H), 6.78 (d, J = 16.2, 1H), 6.38-6.31 (m, 1H), 4.74 (s, 1H), 4.35 (d, J = 5.4, 1H),
4.13-4.05 (m, 4H), 3.54(s, 3H), 1.09 (t, J = 7.2, 3H), 0.99 (t, J = 7.2, 3H); °C NMR
(CDCl3, TMS, 100 MHz) & 13.89, 14.24, 52.69, 62.11, 62.22, 62.43, 67.05, 67.28,
67.75, 106.69, 116.50, 124.49, 126.79, 127.96, 128.08, 128.42, 128.57, 128.70,
128.76, 129.07, 132.73, 135.85, 136.74, 168.22, 168.36, 170.46, 200.93; IR (KBr)
v 3338, 2981, 2925, 1736, 1254, 1201, 1050, 770, 696 cm™. HRMS Calcd. For
Ca4H33NOg+H™: 552.2381, found 552.2400. The product was analyzed to determine
the enantioselectivity of the reaction: 91% ee, determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220 nm); t, = 12.68 and 19.14

min.

Ph

WSy ‘cooMe
H
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(2R,5R)-4,4-diethyl 2-methyl 5-cyclohexyl-3-(2,2-diphenylvinylidene)
pyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 82% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = -64.5 (c 1.4, CHCI3); *H NMR (CDCls, TMS, 300 MHz) & 7.36-7.29 (m,

10
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10H), 4.66 (s, 1H), 4.22-4.14 (m, 2H), 4.06-3.93 (m, 2H), 3.82 (d, J = 8.7, 1H), 3.51
(s, 3H), 2.05-1.65 (m, 11H), 0.90-0.74 (m, 6H); ©*C NMR (CDCls, TMS, 100 MHz) &
13.62, 13.86, 14.04, 22.62, 26.03, 26.19, 29.29, 29.61, 30.99, 31.14, 31.86, 39.94,
52.21, 61.52, 61.66, 61.95, 66.48, 71.63, 109.08, 116.36, 127.61, 127.73, 128.25,
128.37, 135.61, 168.25, 168.59, 170.33, 199.49; IR (KBr) v 3338, 2981, 2925, 1736,
1254, 1201, 1050, 770, 696 cm™. HRMS Calcd. For Cs,Ha;NOg+H*: 532.2694, found
532.2706. The product was analyzed to determine the enantioselectivity of the
reaction: 88% ee, determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90,
flow rate 1.0 mL/min, A = 220 nm); t, = 6.08 and 10.61 min.

Ph

WISy ‘cooMe
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(2R,5R)-4,4-diethyl 2-methyl 3-(2,2-diphenylvinylidene)-2-methyl-5-
phenylpyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 88% yield. It was purified by flash chromatography to afford colorless oil.
[0]®p = +20.0 (c 0.3, CHCI3); *H NMR (CDCls, TMS, 300 MHz) & 7.47-7.45 (m,
2H), 7.35-7.25 (m, 13H), 5.40 (s, 1H), 4.09-4.03 (m, 1H), 3.91-3.79 (m, 2H),
3.71-3.63 (m, 1H), 3.47 (s, 3H), 1.77 (s, 3H), 0.92-0.85 (m, 6H); *C NMR (CDCl;,
TMS, 100 MHz) 6 13.70, 22.93, 26.79, 29.94, 32.17, 52.93, 61.75, 62.20, 66.78,
67.97,69.78, 113.02, 116.60, 127.21, 127.91, 128.06, 128.29, 128.48, 128.54, 128.79,
135.61, 136.03, 168.06, 168.76, 173.26, 201.20; IR (KBr) v 3338, 2981, 2925, 1736,
1254, 1201, 1050, 770, 696 cm™. HRMS Calcd. For Cs3HasNOg+H": 540.2381, found
540.2380. The product was analyzed to determine the enantioselectivity of the
reaction: 93% ee, determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90,
flow rate 1.0 mL/min, A = 220 nm); t,= 5.09 and 6.38 min.
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Ph

WISy ‘cooMe
H
cl

(2R,5R)-4,4-diethyl 2-methyl 5-(4-chlorophenyl)-3-(2,2-diphenylvinylidene)-2-

4n

methylpyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 85% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = -15.6 (¢ 0.7, CHCl3); *H NMR (CDCl;, TMS, 300 MHz) & 7.43-7.26 (m,
14H), 5.35 (s, 1H), 4.06-4.04 (m, 1H), 3.91-3.79 (m, 2H), 3.74-3.72 (m, 1H), 3.46 (s,
3H), 1.75 (s, 3H), 0.94-0.84 (m, 6H); *C NMR (CDCl;, TMS, 100 MHz) § 13.49,
26.61, 52.63, 61.57, 62.01, 65.90, 67.63, 69.45, 112.61, 116.41, 127.69, 127.82,
127.96, 127.99, 128.22, 128.28, 128.31, 128.34, 128.45, 128.53, 128.56, 129.01,
133.90, 134.69, 135.33, 135.48, 167.64, 168.51, 173.00, 200.93; IR (KBr) v 3338,
2981, 2925, 1736, 1254, 1201, 1050, 770, 696 cm™. HRMS Calcd. For
Ca3H3,CINOg+H™: 574.1991, found 574.1983. The product was analyzed to determine
the enantioselectivity of the reaction: 95% ee, determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 5.05 and 6.43 min.

Ph

WIS "cooMe
H
Br 40

(2R,5R)-4,4-diethyl 2-methyl 5-(4-bromophenyl)-3-(2,2-diphenylvinylidene)-
2-methylpyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 85% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = -16.1 (¢ 1.0, CHCIl3); *H NMR (CDCl;, TMS, 300 MHz) & 7.48-7.45 (m,
2H), 7.37-7.26 (m, 12H), 5.33 (s, 1H), 4.06-4.03 (m, 1H), 3.92-3.84 (m, 2H),
3.72-3.71 (m, 1H), 3.46 (s, 3H), 1.75 (s, 3H), 0.94-0.83 (m, 6H); *C NMR (CDCls,

12
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TMS, 100 MHz) & 13.46, 26.57, 52.60, 61.56, 62.00, 65.94, 67.60, 69.38, 112.58,
116.39, 122.04, 127.67, 127.81, 127.98, 128.25, 128.31, 128.49, 128.59, 128.75,
131.23, 135.21, 135.30, 135.44, 167.60, 168.47, 172.97, 200.91; IR (KBr) v 3338,
2981, 2925, 1736, 1254, 1201, 1050, 770, 696 cm™. HRMS Calcd. For
Ca3H3:BrNOg+H": 618.1486, found 618.1488. The product was analyzed to determine
the enantioselectivity of the reaction: 96% ee, determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,=6.03 and 8.03 min.

4p

(2R,5R)-4,4-diethyl 2-methyl 5-(4-bromophenyl)-3-(2,2-diphenylvinylidene)-2-
phenylpyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
above in 82% vyield. It was purified by flash chromatography to afford yellow oil.
[0]®p = +46.4 (c 1.7, CHCI3); *H NMR (CDCls, TMS, 300 MHz) & 7.58-7.56 (m,
2H), 7.47-7.35 (m, 17H), 4.97 (s, 1H), 4.13-4.10 (m, 1H), 4.03-4.00 (m, 1H),
3.80-3.77 (m, 1H), 3.67-3.61 (m, 1H), 3.48 (s, 3H), 0.96 (d, J = 6.9 Hz, 3H), 0.88 (d,
J = 7.2 Hz, 3H); BC NMR (CDCl3, TMS, 75 MHz) & 13.40, 13.54, 53.05, 61.69,
62.03, 65.43, 69.89, 74.53, 110.18, 116.09, 121.90, 127.47, 127.75, 127.90, 127.96,
128.04, 128.19, 128.36, 128.39, 128.75, 128.86, 131.10, 135.26, 135.30, 135.39,
139.38, 168.02, 168.36, 171.06, 202.15; IR (KBr) v 3338, 2981, 2925, 1736, 1254,
1201, 1050, 770, 696 cm™. HRMS Calcd. For CsgHaBrNOg+H*: 680.1642, found
680.1648. The product was analyzed to determine the enantioselectivity of the
reaction: 96% ee, determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90,
flow rate 1.0 mL/min, A = 220 nm); t, = 8.98 and 16.31 min.

13
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Ph

|
Br COPh 5

(2R,5R)-4,4-diethyl  2-methyl  1-benzoyl-5-(4-bromophenyl)-3-(2,2-diphenyl-
vinylidene)-2-phenylpyrrolidine-2,4,4-tricarboxylate

The compound 40 (0.23mmol) was dissolved in 2mL CH,Cl, at room temperature,
and then benzoyl chloride (0.46 mmol) and TEA (0.46 mmol) were added sequentially.
Once starting material was consumed (monitored by TLC), It was purified by flash
chromatography to afford white solid, 98% yield. [a]*b= -193.4 (c 1.0, CHCl5); *H
NMR (CDCls, TMS, 300 MHz) & 7.55-7.53 (m, 2H), 7.45-7.16 (m, 10H), 7.01 (m,
2H), 6.01 (s 1H), 4.23-4.16 (m, 2H), 3.66-3.57 (m, 1H), 3.53 (s, 3H), 3.49-3.41 (m,
1H), 1.95 (s, 3H), 1.06 (t, J = 6.9 Hz, 3H), 0.68 (t, J = 7.2 Hz, 3H); *C NMR (CDCl,
TMS, 75 MHz) & 13.53, 13.89, 24.24, 52.76, 62.11, 63.45, 67.35, 67.85, 69.45,
106.66, 118.12, 122.45, 126.48, 128.34, 128.51, 128.68, 128.98, 129.74, 130.74,
131.21, 135.06, 135.34, 136.91, 164.93, 169.30, 169.89, 170.65, 202.73; IR (KBr)
v 3425, 1719, 1261 cm™. HRMS Calcd. For CyHssBrNO-+Na': 744.1567, found
744.1576. The product was analyzed to determine the enantioselectivity of the
reaction: 96% ee, determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90,
flow rate 1.0 mL/min, A = 220 nm); t, = 7.80 and 9.87 min.
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The relative and absolute configuration of (2R,5R)-5 were determined by X-ray

diffraction analysis

Figure 1. X-ray Structure of (2R,5R)-5

Crystal data for (2R,5R)-5: C4oH3sBrNO7, M= 722.60, T = 293 K, Orthorhombic,
space group P2:2:2;, a = 13.323(2), b = 15.987(3), ¢ = 17.448(3) A, V = 3716.3(11)
A3 Z = 4, 3536 unique reflections, final R; = 0.0503 and wR; = 0.1444 for 4470
observed [I>20(1)] reflections. Flack y = 0.008(18) CCDC 809653 contains the
supplementary crystallographic data for this paper. These data can be obtained free of
charge via www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge
Crystallographic Data Centre, 12, Union Road, Cambridge CB21EZ, UK; fax: (+44)
1223-336-033; or deposit@ccdc.cam.ac.uk).

Reference

1. Wang, C.-J.; Liang, G.; Xue, Z.-Y.; Gao, F J. Am. Chem. Soc. 2008, 130, 17250

2. (a) Ratts, K. W.; Partos, R. D. J. Am. Chem. Soc. 1969, 91, 6112. (b) Browne, N. R.;
Brown, R. F. C.; Eastwood, F. W.; Fallon, G. D. Aust. J. Chem. 1987, 40, 1675.
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B &S XTY-%-1a

BiEE IXQ FEAITT 1
1% 3 : Instrumenc 1 UE : B&HE 84
HE : 2010-6-24 1:55:01 £ eV g o 1
HES @ 5l
FEAE ¢ DINLCAXZY\DATAVKZY-0-1\XZ¥-5-1 2010-06-23 10-57-43\ ADH30-70- 10ML-220MH~
1OMIN. B
EEER : 2010-6-15 6:40:46 £ : LITL
Bl t DNHTER X MR A\KZY-5-1\XZ¥-9-1 2010-06-23 10-57-43\$I61000001.D\DA K (ADH30-
70-10ML-220NM- L GMTH. M)
=S gy 1 2011-1-17 5:28:42 T
(BEEEx)
AVDT A, Warelengih=220 nm (DARE X B 0oV 0- T0C Ve 1 010000 1057-43 161000001 D)
mall 3
50 -
0

4a
100 -
50 &
i
0 5 TN
36 4 4}, .". 55 e‘ 3‘5 7 75 i
BEEETER S
5 1S
REAT 1.0000
wBWHAETF t 1.0000
PN ERREE FOBSE BT
f8% 1: WDl A, Wavelengyth=220 rm
5 REAE #2 #w i @B 31 i @
#  [min) [mwin] md0 %3 [mAU | B
R | === = i R — [==mmmem I
1 5.056 BV 0.1655 3010.45752 269.0634Z S6.6116
2  6.054 MM 0.1%41 105.58423 9.06750  3.3384
AE : 3116.04175 278,13081

§8 1 2011-1-17 5:28:48 T

Ty P gy ans

ML/l
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Dara File D:\LC\XZV\DATA\XZY-9-5\XZY-9-5 2010-06-27 1l8-1l-46\UUS-UZUL.D
Sample Neme: xzy-5-5e

Acg, Operator @ DXQ Seq. Line : 2
Acq. Instrnument : Instrument 1 Location : Vial S
Injectiomn Date : 6/27/2010 6:44:35 PH Inj : 1

ieg. Method
Last changed

Last changed

Inj Volume : 5 pl

: D:\LC\XZY\DATA\XZY-3-5\XZ¥-9-5 2010-06-27 16-11-46)ADH-10-90-2Z0HAN-30.1
: 6/25/2010 3:49:06 PM by LTL
Mnalysis Method :

D: \LC\XZY\DATA\XZY-9-5\XZV¥-9-5 2010-06-27 18-11-46\005-0201.D\DA.M (ADH-
10-90-220NAM-30.1)

: 7/10/2010 3:46:59 PM by XZP

(modified after loading)

SAVDT A, Wawelength=220 nm (DALCWZN0AT AXZY-8-58WZY-8-3 2010-06-27 18-11-46006-0201 O)
mAU =
160 4
|
140 4
120
Ph
Ph
100 Et0,C
Et0.C
/@ W COOMe
2804 H
ab
50 4
40_
&
)
204 g .-,':I‘::b
a¢f
o — .
! I | T T T T T
10 11 2 13 4 15 18 min
Area Percert Report
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Sigal 1: VWDl &, Wavelength=220 rm
Pealr RetTime Type Widch Area Height Area
#  [min] (min] md7 %3 [WAU ] S
e i Sl o ] | |
1 10.274 VB 0.3501 4032.43164 170.56087 54.5829
2 15.848 M 0.5951 212.99638 5.9654% 5.0171
Totals @ 4245.42802 176, 52636
*** End of Reporc **%
Inscrument 1 7/10/2010 3:47:03 PM XZP Page 1 of
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Data File D:\LCA\XZV\DATA\XZY-9-3\XZY-9-3 2010-06-25 16-31-25\005-0101.D
Sample Neme: XZT-5-3e

Acqg. Operstor : LTL Seq. Line : 1
Acg. Instrument : Instrument 1 Locacion : Vial §
Injection Dace : 6/25/2010 4:32:56 PH Inj : 1
Inj Volume : 5 pl
Acq. Method + D \LCVEV\DATA\YEV-9-3\XE¥-5-3 2010-06-25 16-3

Last changed 1 6/25/2010 3:49:06 PM by LTL

-31-25\2DH-10-90-220MAM-30.11

inalysis Method : D:\LC\XZY\DATA\XZY-9-3\XZY-9-3 2010-06-25 16-31-25\005-010L.D\DA.M (ADH-

10-50-220NAM-30.H)
Last changed » 771072010 3:38:40 PH by XZP
(modified after loading)

VAT A, Visgwelergth=220 nm (DALCWZ NOAT AVZY-9- IWZV-0-3 2010-06-25 1631-25006-0101.0)
mAU °
120 4
100 Ph
Ph ¥
Et0,C el
il Etozci—{
/@v W COOME
b
80 4 4b-rac
,-ﬂ:[_
204
| e T
T T T T
B 8 10 12 16 mi
Area Percent Report
Sorted By ¥ Signal
Multiplier B 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1l A, Wavelength=2Z0 rm
Pesk RetTime Type Width Area Height Area
#  [min] [min] mAU %= [matd ] H
e e ey i [t S = |
1 10,365 EB 0.3581 3097.36401 128.64025 50.6314
2 15.9%46 BV 0.5464 3020.10718 83.09037 43.3686
Torals : 6117.47119 211, 73066
**% End of Report ***
Instrument 1 7/10/Z010 3:38:43 MM XZP Page 1 of
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UACta F1LE Y LLYALTI WALAYALI —I =1 jAL LTI T 1 LULUTUUTUU &w W2 Thiwws Covase

Sample Name: xzy-9-7E

Acqg. Operator ¢ LTL Seq. Line : E
Acq. Instnmert : Instrument 1 Locacion : Vial 85
Injection Date : 6/30/2010 B:05:57 PM Inj: 1L

Iny Volume : 5 ul

Azg. Method s Di\LOVEY\DATA\)ZY-S-T\XIV-5-7 2010-06-30 20-04-413 ADH-10-50-220NAM-30.H

Last changed : 6/25/2010 3:4%:06 PM by LTL

Jnalysis Method : D:\LC\XZY\DATA\YZV-9-7\XZY-9-7 2010-06-30 20-04-41\085-0101.D\DA.H {ADH-

10-50-220MAM-30.H)
Last changed : 7/10/2010 3:58:28 PM by XZP
{modified afrer loading)

SO A&, MEwelength=220 nmDALCWZNDAT AUZY-8 7 WZY-8-7 2010-08-20 20-04-41085-0101.0)

mA > R
200 &°
e
250

200 4 5
@“ N7 CO0Me
N

150 4
100
50 o5
P,
N
3
0 .
T T T 1 T
& 8 10 12 14 mi
Area Percemt Report
Sorted By B Signal
Multiplier i 1.0000
Dilucion H 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: VWDl i, Wavelength=220 mm

Peak RetTime Type UWidth Area Height Area
# [mir) [min] mdJ *s [mAU ] ]
S B e S Je== | ]
1 8.934 MM 0.3424 6375.19141 310.273%% 55.8019
2 13.183 MM 0.4684 279,36490 9.93954 4.1881

Totals : 6654, 55630 320.21352

*=** End of Report **%

Inscrument 1 7/10/2Z010 3:58: 32 M XZP

Page 1 of
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Data File D:\LC\XZV\DATA\XZY-9-6\XZY-9-6 2010-06-28 ZU-UZ-JUNULS-ULUL. U
Sample MNeame: xzy-S-be

Acg. Operstor : DXQ Seq. Line : 1

Acg. Instrumert : Instrumert 1 Location : Vial 1S
Injection Date : 6/28/2010 6:04:06 PN Inj: 1
Inj Volume : 5 pl
beg. Method : D:\LC\XZY\DATA\XZY-9-6\XZ¥-9-6 2010-06-28 20-02-30\ADH-10-50-220HAN-30.1
Last changed : 6/25/2010 3:49:06 PM by LTL

inalysis Method : D:\LC\)ZY\DATA\XZY-9-6\XZV-3-6 2010-06-28 20-02-30,015-0101.D\DA.M (ADH-

10-90-220MAM-30.M)
Last changed : 7/10/2010 3:51:41 PM by XZP
(modified after loading)

VIWDT A Nawelengh=220 nm (DALCHZNOAT AYZY-8-6%(ZV-9-6 2010-06-28 2002-300 15-0101.0)
mal &
100 - i
g
-+
80 o~
60
404 \
204 L
\
T T T T T
& ] 10 12 14 mi
Area Percent PFeport
Sorted By z Sigmal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: VWDl A, Wavelength=220 rm
Pealr RecTime Type Width Area Height Area
# (min] [min] mdT %3 [mAO ] ]
=== | === | = =|
1 8.172 VB 0.3728 2852.59668 110.92521 50.0351
2 12.440 EB 0.5123 2648.59644 B81.85322 49.9648
Totals : 5701.192312 182.77843
**% End of Report **+
Instrument 1 7/10/2010 3:51:45 FM XZP Page 1 of
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Data File D:\LCA\XZY\DATA\XZY-9-S5\XZY-8-5 2010-06-27 11-17-11\001-0101.D

Sample Name: xzy-2-

Sa

Acg. Operacor

Acq., Instrument :

Injection Date
Acq. Method
Last changed
knalysis Method

Last changed

: DXQ Seq. Line : 1
Instrument 1 Locacion : Vial 1

: B6/Z7/2010 11:18:24 A Inj : 1

Ing Volume : 5 nl

: D:\LC\XZY\DATA\XZY-3-5\XZ¥-5-5 2010-06-27 11-17-11%ADH-10-50-220NAN-30.H
: B/25/2010 3:4%5:06 PM by LTL
: Di\LC\XZYADATANXZY-9-5\XZ¥-8-5 2010-06-27 11-17-114001-0101.DADA. M (ADH-
10-90-220NAM-30.H)
: 7/10/2010 3:40:03 PM by XZP
(modified after loading)

DT A, Wawelergth=220 nm (DALCWZADAT AXEV-0-5WZY-8-5 2010-08-27 11-17-1100-0101.0)
mal E_ %\%
1754 ’:,g:
& Ph
14504 Et0,C Pn
Et0,C
/@ N7 CO0Me
1254 i
cl
ad
100
75
50 4
254
«©
g
o =
= T
T T T T T T T
2] 2 10 12 14 18 18 mi
Area Percent Beport
Sorted By Signal
Multiplier 1.0000
Iilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigal 1: VDl &, Wavelength=220 rm

Peak RetTime Type Width Area Height Area
#  [(mn] (min] mi0 *s [mAU | ]
e | st e [ | e e[| e s [ ]
1 11.301 MM 0.4329 4958,15137 190.87605 B56.5854
2 15.256 BB 0.5217 175.07288 5.11464 3.4106
Totals : 5133,22424 195.9906%
**% End of Report ***
Inscrument 1 7/10/2010 3:40:07 PM XZP Page 1 of
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Vara rile LVIVZLLAVALINWVALANVALITITIVALITI ™D LULUTULUTCGY LUT Uo7 juur"uvius.

Sample MName: xzy-9-3a

Acg. Operstor
Acg. Instrument
Injection Date

Acq. Method
Last changed
Inalvysis Method

Last changed

: LTL Seq. Line : 1
: Instrument 1 Location : ¥ial 1
: 6/25/2010 5:01:06 PH g 1
Inj Volume : 5 pl
D \LC\VXEVADATA\XZY-8-3\XZ¥-9-3 2010-06-25 16-59-51\ADH-10-50-220NAN-30.1

6/25/2010 3:49:06 PM by LTL
D: \LO\XZV\DATA\XZY-9-3\XZ¥-9-3 2010-06-25 16-55-51\001-010L.DADA.H (ADH-
10-90-220MAN-30.1)

: 7/10/2010 3:30:46 PM by XZP
(modified after loading)

DT £, e wlergth=220 nm (DALCWZN0AT A0ZY-9-3WZ-8-3 2010-06-25 1859-51001-0101.0%
mAl 2t
1 Ph
EtO:. P
80+ G
EtO,C
. /@ N7 CooMe 2
- H
cl =
4d-rac
&0
50
40
30
m.
10 4
J
0 Vi
: T T T T T T ] T LU T
g 10 1 12 13 14 18 18 17_mn
Area Percent Report
Sorted By - Signal
Multiplier 3 1. 0000
Dilution : 1. 0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1l: VD1 A, Uavelength=220 rm
Peal RetTime Type Width Area Height Area
# [min] [min] mAD *s (maU ] H
=== -——1 | el ittt ettt
1 11.714 BB 0.3%56 2392.79663  90.15250 50.068%
2 15,818 EB 0.5417 2386.20850 65.91%983 49.8311
Totals @ 4779.00513 156.07233
#*% End of Report *=*
Instrument 1 7/10/2010 3:30:50 PM XZP Page 1 of 1
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UELE FLLE VI LU KALY \WALAVALY -Y-19\ALI-Y~-L4 LULU-U/-UD LU-34-30\UUL-UIUL.Y
Sample Name: XZY-9-14C

Acqg. Operscor : LTL Seq. Line : 3

Acq. Instrument @ Instrumerm 1 Location : Vial 2
Injection Date : 7/6/2010 11:16:25 AM Inj : &
Iny Volume : 5 pl
Acg. Method ¢ DIALCAVXENDATANXZY-9-14\XZY-9-14 2010-07-06 10-32-36\ADH-10-90-220MAM-30.M
Last cheanged t 6/25/2010 3:459:06 PM by LTL

inalysis Method : D:\LC\EY\DATANZY-9-14\)ZY-2-14 2010-07-06 10-32-36),002-0301.D\DA. M (ADH-
10-90-220HAM-30.H)

Last changed ¢ 7/10/2010 4:35:08 PM by XZP
(modified afrer loading)

MIVDT A, Wigvelength=220 nm (DALCWZADAT A0EY-8- 14%ZV-3- 14 Z01007-06 10-32360020301.0)
mAl - A,

500 £

400 ’
Ty COOMe

L

Cl

300 4
200+
100 A
1 :
N g
)
N,
o L
T T T T T T
8 ] 10 11 12 ] 14 it
Area Percent Report
SJorted By t Signal
Multiplier : 1.0000
Dilutian H 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: VWDl A, Wavelength=220 rm
Peak RetTime Type Widch Area Height Area
# [min) [min] mAU *s [mAU ] H
e e e e e e e e i)
1 10.184 M¥ 0.3757 1.22847e4  544.99551 95.7717
2 lz.264 MM 0.4359 542.37244 20.73947 4.2283
Totals : 1.28271e4  565.738%8
*** End of Report ***
Instrument 1 7/10/2010 4:39:11 PM XZP Page 1 of
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Data File D:\LC\XZV\DATA\XZV-9-13\XZ¥-5-13 2010-07-05 17-03-27,\003-010Ll.D
Sample Neme: xzy-S5-13E

Acg, Operator

Acg. Instrument :

Injectimn Dste

Acg. Method
Last changed

™C Seq. Line : 1
Instrument 1 Locacion : Vial 3

: 7/5/2010 5:04:44 FM Inj : 1

Inj Volume : 5 pl

¢ D:\LC\XEV\DATA\MZY-5-13\3Z¥-5-13 2010-07-05 17-03-27\ADH-10-90-220MAM-40.1
s 7/1/2010 3:47:07 PH by thl
Analysis Method @

D \LC\XZYA\DATA\XZY-9-13\)Z¥-9-13 2010-07-05 17-03-27,003-0101.D4DA. M (ADH-
10-50-220NAM-40.HM)

Last changed : 7/10/2010 4:20: 57 PH by XZP
(modified after loading)
WIWDT A, Visvelength=220 nm (DALCWZWDAT A0ZY-8-13WZV-8-12 2010-07-05 17-03-270030101.0)
mAU g o )
K g 2
i Ph :dj"\
a5 Et0,C Bl T
Et0,C
@ W CO0Me
it
ol
30 derac
204 li
o

5
\\

10 ‘f \

/ \
\
o /
— L
L ST T LI T T T T 7 T 3
1] 105 11 115 1z 125 13 min.

Sorted By
Mulciplier
Dilutiaon

Sigmal
1.0000
: 1.0000

Use Maltiplier ¢ Dilucion Factor with ISTDs

Zignal 1: VWDl A, Wavelength=220 mm

Pegk RetTime Type Uidch

#  [min]

1 10.242 MM
2 12.343 MM

Area Height Area
(min] mAU *s (WU | ]
Bl e B e e ] ittt |
0.3854 1131.38806 46.42767 48.1329
0.4908 1219.15931 41.40055 51.8671
2350. 54797 89.82822

Totals @

Instrnument 1 7/10/2010 4:21:00 PM XZP

*** End of Report **%

Page 1 of 1
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Dara File D:\LOAXZY\DATA\XZY-2-5\XZY-9-5 2ULU-UB-Z7 Llb-2/-2Z\UUL-ULUL.V
Sample Name: xzy-9-5b

Acqg. Opersator : DXQ Seq. Line : 1
Acy. Inscrument : Instrumenc 1 Location : Vial 2
Injection Date : 6/27/2010 4:58:38 PH Inj 1

Inj Volume : 5 pul

Acg. Method : D:\LCAXZV\DATA\)ZY-9-5\XZ¥-5-5 2010-06-27 16-57-22\ADH-10-80-220MAN-30.M
Last changed : 6/25/2010 3:4%:06 PH by LTL
Analysis Method : D:\LC\XZW\DATA\)ZY-9-5\XZIV-3-5 2010-06-27 16-57-22)002-0101.D\DA.H (ADH-

10-50-22(NAM-30.M)

Last changed : 7/10/2010 3:41:50 PH by XEP
(modified after loading)
DT A, Wiselength=220 nm (DALCYZADAT AXZY-8 5WZY-6-5 2010-06-27 1657-220002-0101.0)
mAl 4
250
Fh
Ph
Et0,0
200 EDZC%
@ N7 CODME
i
150 o
100
50
L=3
=
o
il . e
T T T T T
-] 8 10 12 14 18 min
Area Percent Report
Sorted By H Signal
Multiplier % 1.0000
[1lucicn ! 1.0000
Use Multiplier & Dilution Factor with ISTDs
Simal 1: VD1l A4, Wavelength=220 rm
Pealr RetTime Type Widch Ares Height Area
§ [min] [min] mdU *s (AU ] H
I i ittt |
1 8.980 BB 0.2946 5800.33545 251.728l5 94.5575
2 12.526 VB 0.4658 308.01553 5.60555 5.0425§
Totals : 6105. 35098 301. 33410
*** End of Report ***
Instrument 1 7/10/2010 3:41:54 PM XZP Page 1 of
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Data File D:\LC\XZY\DATA\XZY-9-3\XZY-9-3 Z0L0-Ub-25 Llo-39-dl\Uuc-UucuL.v
Sample Name: xzy-9-3b

Acqg. Operstor @ LTL Seq. Line : 2

Acg. Instrumert : Instrument 1 Locacion : Vial 2
Injection Date : 6/25/2010 5:32:35 PH Ing : S
Inj Volume : 5 pl
Aog. Method : D:\LC\XZY\DATA\XZY-9-3\XZ¥-5-3 2010-06-25 16-59-51\ADH-10-50-220MAM-30.0

Last changed : 6/25/2010 3:49:06 PM by LTL

Analysis Method : D:\LO\JZY\DATA\XZY-9-3\XZ¥-9-3 2010-06-25 16-559-51\002-0201.D\DA.M (ADH-
10-90-220NAM-30,M)

Last changed : 7/10/2010 3:32:3% PM by XZP
{modified after loading)

WWOT A, Waelength=220 nm (DALCWZWDAT AXZY-8-3WZY-8-3 2010-06-25 16-69-51002-0201.0)
mAl ] =
Fh
704 EtO,C P
ELO,C
T O0Me
60 H 5
5
Cl 4frac 2
T T T T T M L I | | T T
8 7 2 g 10 it 12 12 14 mn

Area Percent Report

Sorted By : Signal
Multiplier y 1.0000
Dilutien : 1.0000

Use Multiplier ¢ Dilution Factor with ISTDs

Signal 1: VD1l A, Wavelength=220 rm

Pedr RetTime Type Width Area Height Area
#  [min] [min] miJ *s (MU ] i

B e B e ]

1 8.970W 0.2989 1533.55%08 76.17783 50.1931
2z 13.073 W 0.4430 1521.76160 51.18403 42.8069

Totals : 3055.32066 127.36186

**% End of Report *=%

Instrument 1 7/10/2010 3:32:43 MM XZF Page 1
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Data File D:\LCAXZY\DATA\XZY-9-H\XLY-9-5 ZULU-Ub-Z7 L/-JU-£4\UUus-ULuL.p
Sample Neame: xzy-9-5c

Acqg., Operator : DXQ Seq. Line : 1
a0, Instrument : Instrument 1 Locacion : Vial 3
Injection Dace : 6/27/2010 5:31:50 PM Inj : 1
Inj Volume : 5 ul
Acg. Hethod ¢ D \LC\XZW\DATA\YZV-9-5\XZY-9-5 2010-06-27 17-30-2Z4ADH-10-90-220NAM-30.11

Last changed : 6/25/2010 3:49:06 PM by LIL

inalysis Method : D:\LC\XZY\DATA\XZY-9-5\XZ¥-9-5 2010-06-27 17-30-22\003-0101.D\DA.M (ADH-
10-90~220NAN-30.H)

Last changed : 7/10/2010 3:43:40 PM by XZP
(modified after loading)

SAVDT A, Wswlength=220 nm (DALCWZA0AT A0ZY-0-5%(ZY-8-5 2010-06-27 17 30-2200-0101.0)
mal b
1000
Ph
Fh
EtO,C
Etozc%
200 - © T CO0Me
bt
Br
49
500 -
4004
200 4
2 &
Lt
ne
0
N T T N N T T T T T T T T
10 12 14 16 18 20 ] X mn
Area Percent Report
Sorced By s Simal
Multciplier . 1. 0000
Dilution z 1.0000
Use Multiplier & Dilution Factor with ISTDs
Fignal l: VD1l 4, Wavelength=220 rm
Peak RetTime Type Width Area Height Area
§  [min] [min] mdJ *s [@WAU ] S
i s e Jrm— | |
1 12.504 BB 0.4334 3.068%7e4 1052.46143 95.8760
2 17.616 MM 0.6434 1387.0043% 35.92913 4.3240
Totals : 3.20767e4 1088. 35056
*** End of Report **~
Instrument 1 7/10/2010 3:43:44 FM XZP Page 1 of
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Data File D:\LC\XZIT\DATA\XZY-S-3\XZY-9-3 Z0LU-U6-Z4 Lo-59-5L4UUS-USUL. L
Sample Name: xzy-9-3c

Aog. Operstor @ LTL Seq. Line : 3
Acg. Instrument : Instrument 1 Locacion : Vial 3
Injection Date : 6/25/2010 6:04:03 PH Imj: 1

Inj Volume : 5 pl

Aog. Method 1 D:\LC\XZEYADATA\ XZY-9-3\XZ¥-8-3 2010-06-25 16-59-51\ADH-10-530-220MAM-30.1

Last changed : 6/25/2010 3:45:06 PH by LTL

Analysis Method : D:\LO\XZY\DATA\XZY¥-9-3\XZ¥-9-3 2010-06-25 16-59-514003-0301.D\DA.M (ADH-

10-90-220NAM-30.1)
Last chenged : 7F10/2010 3:34:20 PM by XZP
(modified after loading)

VDT A, Waelength=220 nm (DALCWZADAT AXNZY-0-3WZ¥-8-3 2010-06-25 16-58-51000-0201 .0)
mAl 2
3 Fh
140 EtO,C al
EtO,C
120 - H “COOMe ®
Br 2
4g+ac =
100
g0+
60
40_
20+
0 ]
T T T T T Ty 0 T
10 11 12 13 14 15 18 17 B mn
Area Percent Report
Sorced By 3 Signal
Multiplier g 1.0000
Dilution - 1.0000
Use Multiplier ¢ Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=220 rm
Peal RetTime Type Widcth Area Height Area
§ [min] [min] mi *s [mAU ] H
e I s e | e |
1 12.709 EB 0.4394 4376.91309 148.72948 50.500%
2 17.828 BV 0.6102 4221.97998 104.70636 45.0581
Totals : B8558.859307 253.43585
**% End of Report ***
Instrument 1 7/10/2010 3:34:24 PM XZF Page 1 of
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LAELd FAie L YLV HVALTIWALAVALITI I YVWALLTIT ! QULUTULUT UL Lo7 QU™ ww) Ui wards o
Sample Name: xzy-5-7C

Acqg. Operstor : LTL Seq. Line : 1
icq. Instrument : Instrument 1 Location : Vial 82
Injection Date : 6/30/20L0 3:28:31 PHM Inj : 1

Inj Volume : 5 pl

Acg. Method : D:\LC\XZY\DATA\XZY-9-7\XZ¥-5-7 2010-06-30 15-26-50)%ADH-10-30-2Z0MAN-30.M

Last changed : 6/25/2010 3:49:06 PM by LTL

inalysis Method : D:\LC\XZY\DATA\XZ¥-9-7\XZ¥-2-7 2010-06-30 15-26-50\05§2-0L01.D\DA.M (ADH-

10-S0-220NAM-30.1)
Last changed : 7/10/2010 3:53:37 PH by XZP
(modified after loading)

YWD A, Waelergth=220 nm (DALCWZADAT A0CZY-8 TWZV-0-7 2010-06-30 15-26-500082-0101.0)

,‘q

1204 Ph
Ph
Et0.C
EtOZC
100 CO0Me
M

3
&
752

804
60
40—‘ \
1
42
201 a .&?‘
S g
o
0 —
T T T - S | T
5 7 2 9 10 11 i,
Area Percent Report
Sorted By : Simal
Multiplier % 1.0000
Dilution B 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal l: VIDL &, Wavelength=220 rm
Peak RetTime Type Width Area Heicght Area
# [min] [min] mAD *s [mAU ] i
=S ke S e S R R il e St
1 B.752 M 0.3051 2581.28760 141,00961 96.5078
Z 9.%20mM 0.3145 93.405%4 4.94408 3.4%922
Totals : 2674.69353 145.95363
*** End of Reportc =%
Instrument 1 7/10/2010 3:53:41 PM XZP Page 1 of
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UATa Fl1le LUIYLUYALIZVALAYALY=Y-DVALITZ™D SULUTUDTLL L/T4u~ i ivig vavs.w

Sample Name: xzy-3-6C

Aico. Operator
Acg. Instrumert :
Injection Date

Acg. Method
Last changed
inalysis Method

: DXQ Seq. Line : 2
Instrument 1 Location : Vial 13

T 6/28/2010 5:59:28 PM Inj : 1

Inj Volume : 5 pl

: DiALCVENDATANEY-9-6\XZ¥-9-6 2010-06-28 17-26-434 ADH-10-90-220NAM-30.11
: 6/25/2010 3:49:06 PM by LTL
: D:\LC\XZY\DATA\XZY-3-6\XZ¥-9-6 2010-06-28 17-26-43,013-0201.0\DA.H (ADH-

10-50-220NAM-30.1)

Last changed : 7/10/2010 3:4%:16 PM by XZF
(modified after loading)
DT A, Vi welenghi=220 nm (DALCWZADAT AXZY-3- 6WZV-0-6 2010-06-28 17-26-42013-001.0)
mAY 2
2
i
804 | Fh
ll Ph
EtD,C
Etozc%
/@ N7 T OOME
60 1 FaC &
4h-rac
40
] ) \
A
\
g
0
T T | L b T T T T
B 7 8 a 10 11 12 4] min
Area Percent Report
Sorced By Signal
Multiplier 1.0000
Dilucion : 1.6000
Use Multiplier & Dilution Factor with ISTD3
Signal 1: VWDl &, Wavelehgth=220 rm
Pealk RetTime Type Width Area Height Area
# [mir] [min) mdJ *s [mAU ] %
==t e e | | === -l-— |
1 8.543 W 0.2972 1879.28027 94.03332 50.0727
2 9,692 VB 0.3329 1873.81970 B4.04836 49.9273
Totals @ 3753.08938 178.061568

Instnment 1 7/10/2010 3:45:20 PM XZP

#**% End of Report **%

Page 1 of 1
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Data File D:\LC\XZV\DATA\XZY-9-T\XZY-5-7 Z2010-06-30 17-14-44\Ug4-0U2UL.D
Sample Nsme: XZY-9-7D

Aog. Operstor @ LTL Seq. Line : 2
Aoy, Instrument : Instrument 1 Locacion : Vial 84
Injectiom Dete : 6/30/2010 5:27:03 PM Inj : 1

Inj Volume : 5 pl

-

Azg. Method : D:\LC\XZW\DATA\XZY-9-7\XZ¥-5-7 2010-06-30 17-14-44\ADH-30-70-Z20MAM-30.M

Last changed : 6/25/2010 10:42:51 AM by LTL

Analysis Method : D:\LC\EW\DATA\XZY-9-T\XZY-9-7 2010-06-30 17-14-44\084-0201.D\DA.H (ADH-

30-70-220MAN-30. 1)
Last changed : 7/10/2010 3:55:50 FM by XZP
(modified after loading)

MWD A, snelength=220 nm (DALCWZADAT AXZY-8 7WZY-8-7 2010-06-30 17-14-44084-0201 0)

mad e

800

700+ Ph
Et0,0
- E1D,C
4
o Ty T D0Me
b

5004 4i
400 4
300
|
200 I\
oo
100 \ § &
8
0 \\-— =
T T T T T
L3 8 10 12 14 min
Area Percent Report
Sorted By : Sigmal
Multiplier 4 1.0000
Dilurion 3 1,0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A&, Wavelength=220 rm
Peak RetTime Type Width Area Height Area
# [min] [min] mdT7 *3 [maU ] ]
ansicw | pesl e fer s memananine s =] ma samsa]
1 S.376 BB 0.3718 2.21678e4  890.686017 95.6337
2 lz.624 M 0.5435 1012.11017 31.03508 4.38663
Totals : 2.31799e4  921.89524
**%* End of Report ***
Instrument 1 7/10/2010 3:55: 54 PH XZP Page 1 of
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Data File D:\LC\XZV\DATA\XZY-9-6\XZY-5-6 ZOLU-U06-28 LY-Z¥-UbiUla-uUluL.u
Sample Neme: xzy-5-6d

Acg. Operacor

Agg. Instrument @

Injection Date

Acg., Method
Last changed

Analy=is Method :

Last changed

Serg. Line : 1

: DXQ
Instrument 1 Location : Vial 14
: 672842010 7:30:34 PH Inj: 1
Inj Volume : 5 ul

: D:\LC\XZY\DATA\XZY-9-6\XZ¥-9-6 2010-06-28 15-29-06\ADH-30-70-220HAM-30.1
: 6/28/2010 7:29:15 PM by DXQ
(modified after loading)
D VLCAXEY\DATANXZY-9-6\XZV-9-6 2010-06-28 15-29-08\014-0101.DNDA.M (ADH-
30-70-220NAM-30.M)
: 7/10/2010 3:50:40 PM by JZFP

(modified afrer loading)

WATDT A, Vi welength=220 nm (DALCNZ DAT AU V- BB(Z-6-6 2010-06-28 19-20-080 14-0101.0)
maAl 7] =
400
2
Ph I
Ph a
E10,C
400 4 EIO;C%
N COOMe
i
100 4irac
|
200
100
/{/“‘\_‘ \
D- AL e o~
T L T T T i
] 10 1 12 13 ad mn
Area Percert Report
Sorted By H Signal
Maltiplier 1. 0000
Dilucion 1.0000
Usze Multiplier ¢ Dilution Factor with ISTDs
Signal 1: VDLl A, Wavelength=220 mm
Pealr RetTime Type Width Area Height Area
# [mir) [min] mdJ %= [@WAU ] ]
e e e B e B e
1 9.570 EB 0.3475 1.31528e4  567.58%03 45.8182
2 lz.786 VB 0.4760 1.32488e4 419.73871 50.1818
Totals : 2.6401f6e4  987.32776

Inscrument 1 7/10/2010 3:50:44 PM XZP

Page 1 of 1
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Data File D:\LC\XZY\DATA\XZY-9-1Z\THC-2-76 2010-07-03 LU-45-Z5\UUZ-U5UL.D
Sample Name: XZY-9-12C

Acg, Opersator
Arg., Instrument
Injection Date

Acg. Method
Last changed

inalysis Method :

Last changed

THC Seq. Line @ 3

Instrument 1 Location : Vial 2
7/3/2010 12:19:50 PH Inj: 1
Inj Volume : 5 pl

: D:\LC\TMC\DATE\ TMC-2-76\ THC-2-76 2010-07-03 10-45-25,ADH-10-50-220MAM-30. 1
¢ 6/25/2010 3:49:06 PM by LTL

D: \LC\XEZV\DATA\XZY-9-12\ THC-2-76 2010-07-03 10-45-25),002-0301.D\DA.H (ADH-
10-90-220MAM-30.1)

: 7/6/2010 10:52:57 AM by THC

(modified sfter loading)

ANDT A, Uvelength=220 nm (DALCWZ ADAT ARZ -8 12WMC-2-76 2010-07-03 1045-25002-001 0)
mAl
J
500
400+
200 4
200
100 4
]
T T T
& 8 10 12 14 min
Area Perce POTT
Sorted By Signal
Multiplier 1.0000
Dilucion H 1. 0000
Use Multiplier &« Dilucion Factor with ISTDs

Sigmal l: VD1l &, Wavelength=220 rm

Pealk RetTime Type Width Area Height Area
#  |min] [min] mi0 *s (AU ] H
e e e I e iymeinivdmint lasausialeepinte nonsaianter |
1 5.362 MM 0.3436 1.2443led  603.45316 B54.8261
2 10.%25 M 0.4131 665.09320 26.83401 5.0739
Totals : 1.310B8Ze4 630, 32718
*** End of Report ***
Instrument 1 7/6/2010 10:53:01 AM THC Page 1 of

51



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

VETE F1le UIVLUHALIWALIAYALITY TLILVALI 7Ll QULUTUITUL UZT TL e |uwe s

Sample Name: xzy-5-11C

lcg. Operator : THC Seqg. Line : 1
Aog. Instrumert : Instrument 1 Locacion : Vial 3
Injection Date : 7/2/2010 9:43:11 M Inj : 1
Inj Volume : 5 ul
Acqg. Hethod : D:\LC\XZYYDATANXZY-0-11\XZY-5-11 2010-07-02 09-41-24% 2DH-10-50-220HAN-30. 1
Last changed + 6/25/2010 3:49:06 PH by LTL

inalvsis Method : D:\LC\XZT\DATA\XZY-3-11\XZ¥-9-11 2010-07-02 09-41-24%003-0101.D\DA.M [ADH-
10-50-220NAM-30.H)

Last changed : 7/10/2010 4:09:17 PH by XZP
(modified after loading)

DT A, Wi welength=220 nm (D ALCWZ nOAT AXZ-8-1 THZES- 11 201007-02 (8-41-240020101.0)
mad 2
350 4
o
g
=
2004 o
Ph
EtO,C
2504 EIOZC%
@ N~ COoMe
|
2004 dj-rac
150 4
1004
50+
IJ o) A—j \- T
T T T T T T T T
] 7 8 9 10 11 12 13 14 min

Sorved By s Signal
Maltiplier z 1.0000
Dilution : 1.0000

Use Multiplier s Dilucion Factor with ISTDs

Signal 1: ViDLl &, Wavelength=220 rm

Peak RetTime Type Width Area Height Area
#  [min] [min] mAU *= [mAU ] §

e B e e e Sttt et |
1 9.383 BV 0.3072 7341.60010 354.46844 45.8463
2 10.552 VB 0.3592 7386,87305 305.55832 S50.1537

Totals : 1.47285e4  660.02676

**% End of Report

E
4

Inscrumerc 1 7/10/2010 4:05%:20 PH XZP Page 1 of 1
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Data File D:\LC\XZY\DATA\XZY-9-19\XEY-5-19% 2010-07-08 15-23-47\UUZ-UlUL.D
Sample Name: XZY-5-1%A

Acg. Operstor @ LTL Seq. Line : 1
Aeg. Instrumert : Instrument 1 Location : Vial 2
Injection Dste : 7/8/2010 3:31:20 P Inj 1
Inj Volume : 5 pl
Aog. Method :+ D:\LC\XZV\DATA\}ZY-9-19\XZ¥-9-19 2010-07-08 15-29-47\ADH-30-70-220MAN-30. 1
Last changed : 7/8/2010 3:30:50 PM by LTL

(modified after loading)

inalysis Mechod : D:\LC\XZV\DATA\XZY-9-19\XZ¥-2-1% 2010-07-08 15-29-47\002-010L.D\DA.H (iDH-
30-70-220NAM-30.M)

Last changed + 7/10/2010 4:42:26 PN by XZP
(modified after loadin

ding)
VDT A, Vigwelength=220 nm(DALCWZNOAT A Y- 10%ZV-0- 19 2010-07-08 15-20470020101.0)
mAl
1204
100
801
60
40 4
20 T
=
e
0+ X T
¥ 1 i T T N T T
0 12 14 16 18 20 min
Ares Percent Report
Sorted By - Signal
Mulciplier : 1. 0000
Dilucion : 1. 0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1l: VWDl i, Wavelength=Z20 nm

Pealr PecTime Type Width Area Height Area
# [min] [mn] mdJ *s [mar ] ]

e e B et el Il Rl

1 12.675 MM 0.6215 4624.20752 124.01562 55.29%43
Z 15.144 EB 0.7606 226.34738 4.46961  4.7057

Totals : 4852, 55450 128. 48523

Instrument 1 7/10/2010 4:42:30 PM XIP Page 1 of



paca riie LSy LL VALY

Sample Neme: XZY-9-

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Aog. Operator

MIMLANVALITITAU VALL ™I TAU LULUTUITU? L Ol Sl jWiie Caw s

164

: LTL Seq. Line : 2
Acg. Instrumert : Instrument 1 Location : Vial 2

 T/TF2010 8:47:45 AN Inj : 1

Injectimn Date

Acg. Method
Last changed

Analysis Method :

Last changed

Inj Volume : 5 pl

: D:\LC\XZY\DATA\ XZV-9-16\3ZY-3-16 2010-07-07 08-35-Z1\ADH-30-70-ZZ0NAM-30.M
: 7/7/2010 9:11:16 AM by LTL
(modified after loading)
D \LC\XZT\DATA\ XZY-9-16\XZ¥-9-16 2010-07-07 08-35-21\002-0201.T\DA.M (ADH-
30-70-220NAM-30.M)
: 7/10/2010 4:40:41 PM by XZP

{modified afcer loadin

WTOT A, Naelergth=220 nm (DALCWZADAT AXZY-8- 16%CZY-0- 16 201007-07 (8-35-210020201.0)
mAU 2
454
Ph
Ph
404 Et0,C.
Etozc% 5
oy CO0Me 2
354 | H =
304
4k+ac
25
2_0_
15
10
\.
54 i ‘\"ﬂ-_
T T T T T
10 12 14 8 18 20 mn
Area Percent Report
Sorted By : Signal
Multiplier 1. 0000
Dilution 1.0000
Use Multiplier & Dilucion Pactor with ISTDs
Signal 1: VD1 i, Wavelength=220 rm
Pealk RetTime Type Width Area Height Area
# [min] [min] mdl s [mAU ) ]
e B B B B o It |
1 12.465 VB 0.5214 1504.959255 43.20853 50.0831
2 18.686 EHB 0.7722 1459.958%0 29. 50649 45.9169
Totals : 3004.95146  72.71502
Instrnument 1 7/10/2010 4:40:45 FM XZP Page 1 of
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Data File D:\LC\XZV\DATA\XZY-9-14\XZY¥-9-14 ZULU-U/-Ut LU-32-3b\UULI-UZUL.L
Sample Name: XZV-9-148

Acg. Operstor + LIL Seq. Line : 2
Ao, Instrument : Inscrument 1 Location : Vial 1
Injectim Date : 7/6/2010 10:44:58 AM Inj : 1
Inj Volume : 5 ul
Acg. Method : D:\LC\XZY\DATA\XZ¥-9-14\XZ¥-9-14 2010-07-06 10-32-36\ADH-10-30-220NAM-30.4
Last changed : 6/25/2010 3:45:06 PN by LTL

Analysis Method : D:\LO\XZV\DATA\XZY-9-14\)ZY¥-2-14 2010-07-06 10-32-36\001-020L.D\DA.M (ADH-
10-90-220MAM-30. M)

Last changed : 771072010 4:36:45 PM by XZP
(modified afcer loading)

NAWDT A, Nidelengh=220 nm (DALCWZ ADAT AOZY-0- 14WZY-3- 14 201007-06 10-3236001-0201.0)
mal =
350 4
Ph
3004 Et0,C BN
Et0,C
o CO0Me
250 O H
al
200+ I
150 4 |
100 - \
|
-3
g |
S04 o« \
g__,_\_j\ ,
T T T T T T T T
5 g 7 8 g 10 11 12 13 m
Area FPercem: Report
Sorted By - Signal
Multipliex % 1.0000
Dilutian : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VDl A4, Wavelength=220 rm

Peak RetTime Type Widch Area Height Area
#  [min] [min] mi0 *s [mAU | 3

e e e S B Ll et

1 6.078 VB 0.2064 600.05847 43.40543  6.0508
2 10.606 EB 0.3738 9316.99023 379.49207 93.35492

Totals : 9917. 04871 422.89750

**% End of Report **%

Instrument 1 7/10/2010 4:36:4% PM XZP Page 1 of
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pata File U:\LUAXEY WDATANXEY -9-L3\REY-Y-LJ LULlU-u/-us
Sample Name: D

LO=Lo5-Zdhuus-uiul.p

Aog. Operator @ THC Seq. Line 1
Aog. Instrument : Instrumert 1 Location : Vial 2
Injection Dace : 7/5/2010 3:16:43 FM Inj: 1
Iny Volume : 5 pl
Acqg. Method : DI\LC\EMDATANGEY-9-13\XZV-9-13 2010-07-05 15-15-Z1%ADH-10-90-220NAM-40.H
Last changed : 77172010 3:47:07 FM by thl

nalysis Method : D:\LC\XZT\DATANXZY-9-13\XZY¥-5-1
10-80-220NAM-40.H)
: 7/10/2010 4:16:48 PM by XZP

(modified afrer loading)

Last changed

3 2010-07-05 15-15-21%002-0101.D\DA.H (ADH-

MWD A eelength=220 nen (DALOKZADAT A0CY-8- 13WZY0- 13 201007-05 15-15:210020101.0)
mAJ
100
Ph
Ph
EtO,C
20 EtOZC‘Z_{
O W T O0Me
i 2

60 4l-rae =

a0

20+

0 a‘
1 T T - 71 T T T
5 8 7 8 ) 10 1 12 13 i
Area Percent Report

Sorted By : Signal
Multiplier 3 1. 0000
Dilucion 1.0000

TUse Multiplier s Dilution Factor with ISTDs

Signal 1: VWDl &, Wavelength=220 rm

Area
B

42,5318
50.0631

Pealr RetTime Type Width Area Height
¢  [min] [min] ma0 %3 [mAU ]

e i et e e |G| SIS s
1 6.230 W 0.2281 1530.46021 111.81427
Z 10.974 EB 0.3804 1534.63538 60.80120

Totals : 3065.09558 172.61547

%% End of Report **¥

Instrument 1 7/10/2010 4:16:51 PR XZP

Page 1 of
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Data File D:\LC\XZIV\DATA\XZY-9-14\XZY-9-14 2010-U7-U7 US-35-47\UUS-ULUL.D
Sample Neame: XZY-9-144

Acg. Operstor

Acg. Instrumert :

Injection Date

Acg. Method
Last changed

Analysis Method :

Last chsaneged

: LTIL Seq. Line : 1
Instrument 1 Location : Vial 3
: 7742010 9:37:26 AM nj : 1

Inj Volume : 5 pl

1 D:\LCVXZT\DATA\XZY-9-14\XZY¥-9-14 2010-07-07 09-35-47\ADH-10-30-220MAM-30. ¥

6/25/2010 3:49:06 PM by LTL
D: \LCA\XZY\DATA\ XZT-5-14\XZ¥-9-14 2010-07-07 09-35-47\003-0101.D\DA.M ({ADH-
10-90-220NAM-30.H)

T 7/10/2010 4:22:41 PM by XZP

{modified after loading)

VDT A, Waelergth=220 nm (DALCHZADAT A0CZY-9- 14929 14 201007-07 08-3547'003-0101 0O)
mad
260 - B
%Ph
c
200 vy CO0Me
H
am
150
100
|
50 @‘
o
o L
2
0+ i B
T X T T T T
4 45 ] 55 g 6.5 7 mn

Sorted By
Multiplier
Dilution

Signal
1. 0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl &, Wavelength=220 rm

Peal RetTime Type Widch Area Height Area
§  [min] [min] md0 *s [mA0 ] 9.
——1- |-==1 i R |-—— I= |
1 5.093 MM 0.1564 3572.78613 303.17737 56.23%0
2 6,382 MM 0.2446 135.6241% 9.51438 3.7610
Totals : 3712.41032 312.69175

Instrumert 1 7/10/2010 4:22:45 PH XZP

**% End of Report ™%

Page 1 of
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Data File D:\LCAXZV\DATA\XZY-9-13\XZY-9-13 ZULU-U/-US L4-34-Lojuul-ugul.p
Sample Neame: XZY-9-13%

: THC Seq. Line : 2
Aog. Instrument : Instrument 1 Location : Vial 1

Injection Date : 7/5/2010 2:44:38 MM Inj : 1

Inj Volume : 5 pl
Acg. Method : D:\LC\XZW\DATA\YZY-2-13\XZV-9-13 2010-07-05 14-32-16\ADH-10-50-220NAM-40. 1
Last changed : 7/1/2010 3:47:07 PH by cthl

inalysis Method :
10-80-220NAM-40.M)

: 7/10/2010 4:15:24 PM by XZP
(modified after loading)

Last changed

D:ALC\XEMNDATANXZY-3-13\)}Z¥-9-13 2010-07-05 14-32-16\001-0201.D\DA.M (ADH-

WIVDT A, Vi welength=220 nm (DALCMZ NOAT ADEZ Y-8 132 1-0-13 201007-05 14-32-160010201.0)
mAd 2 n
0061 (@” Ph
Ph
1750 HtosC &
Et0,C b4
@ N COOME o
1500 " Y
4am-ac
1250
1000 4
I
750
500 4
2501
\,
S
0 |
T T T - T N N T T T
4 45 5 55 8 655 T 78 s
Area Fercent Report
Sorted By Signal
Multiplier 1.0000
Diluticn i3 1.0000
Use Multiplier ¢ Dilution Factor with ISTDs
Signal 1: VIDL A, Wawvelength=220 rm
Peak RetTime Type Width Area Height Area
# [min] [min] mi0 *s [ma0 ] H
i i o | e iy et
1 s5.lss m 0.2005 2.570%1le4 2137.0659Z2 49.7546
2 6.555W 0.2571 2.59627e4 1568.81348 S50.2454
Totals : 5.16718e4 3705.87938
**% End of Report *%*
Instrument 1 7/10/2010 4:15:27 PM XZP Page 1 of
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Data File D:\LC\XZV\DATA\XZY-9-1Z2\THC-2-76 2010-07-03 10-45-25\001-020L.D
Sample Name: XZY-9-123%

Aee. Operator
Acq. Instrument
Injection Date

Aog. Method
Last changed

rnalysis Methed :

THC Seq. Line : 2

: Instrumert 1 Locacion : Vial 1
: 7/3/2010 11:48:21 AN Inj : 1
Inj Volume : 5 pl

: D:\LCYTMC\DATE\ TMC-2-76) THC-2-76 2010-07-03 10-45-25\ ADH-10-50-220NAM-30. 1

: 6/25/2010 3:45:06 PM by LTL

10-50-220NAM-30.M)

D:\LC\XZY\DATA\XZY¥-9-12\TNC-2-76 2010-07-03 10-45-254001-0201.D\DA.M (ADH-

Last changed : 12/2/2010 10:18:38 AM by dxg
(modified after loading)
DT A, Waelength=220 nm (DALCWZA0AT A0EZY-8 12MC-2-76 2010-07-03 10-45-25001-0201 0)
mAl
140
1204
100 4
80
B0
40 -
20 o
(%
N3
-
T T T T T " T
4 45 ] 55 8 85 7 mi

Sorted By
Malciplier
Dilution

1.0000

Use Multiplier s Dilution Factor with ISTDs

Simal 1: VDl &, Wavelength=220 rm

Peak FetTime Type Width Area Height Area
#  (min] [min] miU %3 [mAU ] 3

B latue sncy | mahael e SRS (Rt T |
1 5.050m 0.4994 4533.07764 151.27065 97.4107
Z  6.431 MM 0.3636 120.49709 5.52310 2.58%3

Totals : 4653. 57472 156.72374

Instrument 1 12/2/2010 10:18:42 AM dxq

Page 1 of 1
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Data File D:\LC\XZY\DATA\XZY-9-11\XZ¥-9-11 2010-07-02 08-54-39\0U2-UIUL.D
Sample Neme: xzy-S-114

Aoy, Operstor : TMC Seq. Line : 1

Aog. Instrument @ Instrument 1 Locacion : Vial 2

Injection Date : 7/2/2010 8:56:00 AM Inj: 1
Inj Volume : S pl

Acg. Method

Last changed : 6/25/2010 3:49:06 PM by LTL

B
+ D:\LC\XZTA\DATANXZY-9-11\)ZT-%-11 2010-07-02 08-54-394ADH-10-50-220MAM-30. 1

Analysis Method : D:\LC\}ZYA\DATA\XZY-9-11\Z¥-9-11 2010-07-02 08-54-3%9\002-0101.D\DA.M (ADH-

10-30-220NaM-30.M)
: 7/10/2010 4:08:11 PM by XZP
(modified after loading)

Last changed

SANDT A, Wi welengdi=220 nm (DALCWZNDAT AXZY-9-1 THZY-8- 11 2010407-02 (B-5438'0020101.0)
mAd o
W
5
g ¥
504 Pn ety
Ph
Et04C,
EtOZC%
200 /@ N COOMe (
H
cl
4n+ac
1501
100 4 \
50
S
B.
T | > T T L
55 i) 65 7 75 & 85 min)
Ares Percent Reportc
Sorted By Signal
Multiplier 1.0000
Dilucian 1.0000
Use Multiplier ¢ Dilucion Factor with ISTDs
3ignal 1: VWDl &, Wavelength=220 mm
Peak RetTime Type Width Area Height Area
# [min] [min]) may == [mad ] 3
il e instafind Inaincsvine iasarisaninsnnl Desreestsl il |
1 5.7 M 0.2199 3735.3837% 283.0%9082 50.32%96
2 7.355mM 0.2724 3686.456801 225.51962 459.6704
Totals : 7421.84180 508.61044
*** End of Report ***
Instrument 1 7/10/2010 4:08:15 PM XZP Page 1 of
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Data File D:\LC\XZTA\DATA\XZY-9-9\XZY-9-9 ZULU-U7-UZ US-ZL-5/\UUs-uiuL.
Sample Name: xzy-5-Si

Acq. Operator : TMC Seq. Line : 1
Azg. Instrument : Instrument 1 Location : Vial 4
Injection Dete : 7/2/2010 9:23:17 AM Inj : 1
Inj Volume : 5 pl
Aecg. Method : D:\LC\XZYA\DATA\MZY-9-9\XZ¥-8-8 2010-07-02 02-21-57\ADH-10-S0-220MAM-30.1
Last changed : 6/25/2010 3:49:06 PM by LTL

Analysis Method : D:\LC\)ZY\DATA\)ZV-9-9\XZ¥-3-9 2010-07-02 0$-21-57\,004-0101.D\DA.M (ADH-
10-50-220NAM-30,M)
Last changed : 7/10/2010 4:05:05 PM by XZP
{modified after loading)
WO A, Wiswelergth=220 nm(DALCHZNDAT AXZY-9-9WZ¥-8-8 2010-07-02 09-21-57004-0101.0)

mal
700 A

600 1

500+

4004

3004

2004

100

Sorted By Signal
Multiplier 5 1, 0000
Dilurian H 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wavelength=220 rm

Peak RetTime Type Width Area Height Area
# [min) [min] mdU *s [WAU ] H

S e | e | e s sea | e e [ |
1 6.030 M1 0.2289 5874.43164 718.97186 38.1214
2 B.025 MM 0.2651 185.04898 11.88515 1.8786

Totals : 1.00635e4  730.85701

**% End of Report **%

Instrument 1 7/10/2010 4:05:05 PM XZP Page 1 of
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Data File D:\LC\XZV\DATA\XZY-9-8\XZY-9-8 2010-06-25 18-U9-464U3L-ULluL.V
Sample Neme: xzy-%-8a

bcrg, Operator @ DXQ Seq. Line : Al
iog, Instrumert : Instrnument 1 Location : Vial 31
Injection Date : 6/29/2010 7:11:04 PH Inj : 1
Inj Volume : 5 pl
Acg. Method : D:\LC\XZV\DATA\}ZY-9-8\XZY-9-8 2010-06-29 19-09-46\ADH-10-90-220NAH-30.10
Last changed 1 6/25/2010 3:49:06 PM by LTL

inalysis Method : D:\LC\XEY\DATA\XZY-9-8\XZV-9-8 2010-06-29 19-09-461031-0101.D\DA.H (ADH-
10-90-22 0NAM-30.1)
Last changed ¢ 7/10/2010 4:00:38 PM by XZP
{modified afrer loading)
D1 A VB welergth=220 nm (DALCWZ WDAT AXZY-8-8W(Z1-3-8 2010-06-29 13.09-46031-0101.0)

mAl 2 "
)

400

350 4

300

mif

Area Percent Report

Sorted By = Signal
Multiplier i 1. 0000
Dilution B 1.0000

Use Maltiplier & Dilucion Factor with ISTDs

Sigal 1: VWDl &, Wavelength=2Z0 rnm

Pealk RetTime Type Width Ares Height Area
# [min] [min] mdJ *s  [mAU ] H

= | | | [ s e e e e e e
1 5.3 MM 0.2266 5291.31348 385.24362 50.5861
2 7.866 MM 0.3010 5168.6862% 286.20123 43.4139

Tortals : 1.04600e4  675.44485

Instrnument 1 7/10/2010 4:00:41 P XZP Page 1 of
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Data File D:\LCA\XZY\DATA\XZY-9-9\XZY-9-9 2010-07-0Z UB-Z6-L1\UUL-ULUL.D
Sample Name: xzy-2-SB

Acqg. Operacor

Injectim Dace

: THC Seq., Line :
Acg. Instrument :

3
Instrument 1 Location : Vial 1
1 7/2/2010 B:27:26 AM mmj: 1
Iny Volume : 5 pl

Aicq. Method : D:\LC\XZY\DATA\XZY-9-9\XZY-5-9 2010-07-02 08-26-11\ADH-10-90-220NAM-30.1
Last changed : 6/25/2010 3:45:06 PM by LTL
Inalysis Method : D:\LC\XZY\DATA\XZY-9-9\XZ¥-3-3 2010-07-0Z 08-26-111001-0101.D\DA.M (ADH-
10-90-220NAM-30.11)
Last changed s 7/10/2010 4:06:34 FM by XZP
{modified after loading)
VIVDT A, Vi elengih=220 nm (DALCWZ TW0A] AVZY-9-8WZY-8-8 2010-07-02 08-26-11001-0101.0)
mAl | 2
150 4
Ph
Ph
1254 Et0,C
Et0,C Ph
/@ W CO0ME
100 a i
754 4p
50
254
[ @
3
=
25 . .
L T T T T N T T T
i) 8 10 12 14 18 18 W mn

Sorted By
Mulciplier
Dilution

Use Multiplier & Dilucion Factor with ISTDs

Sigual
1.0000
1.0000

Signal 1: VWDl A, Wavelength=220 rm

Pealr RecTime Type Width

Area
[min] mi0 *s

Height
iU | s

B T e [ Il

# [min]

1 3.9B80 BB

2 16.308 EB
Totals :

0.4314 5512.07764 196.%4576 57.9239
0.7036 116.51508 Z.10648 Z.0701

5628.59271 199.05224

Instnment 1 7/10/2Z010 4:06: 37 PM XZP

**% End of Report ***

Page 1 of
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Data File D:\LC\XZV\DATA\XZYV-9-8\XZY-9-5 2010-06-25 15-05-46)032-0201.D
Samle Neme: xzy-%-8c

Acqg. Operator

Acq. Imstrument :

Injection Date
Acqg. Method
Last changed
Analysis Method :

Last changed

X0 . i
Instrumert 1 Locacion : Vial 32
: 6/25/2010 7:42:40 PH Inj : 1

Inj Volume : S5 ul

: Di\LC\XZY\DATA\YZY-3-8\XZ¥-9-8 2010-06-25 19-05-46\ADH-10-50-220NAM-30.1
: 6/25/2010 3:4%:06 PM by LTL

D: \LC\XZV\DATA\}ZY-9-8\XZ¥-9-8 2010-06-29 19-03-46\032-0201.D\DA.M (ADH-
10-90-22 MNAM-30.H)

: 7/10/2010 4:02:40 PM by XZP

{modified afcer loading)

VAV A, UEwelength=220 nm (DALCWZ NOAT ADZY-2-5WZY-8-8 2010-08-28 19.08-46032-0201 )
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Area Percent Report
Sorted By . Signal
Mulciplier 1.0000
Dilution 1. 0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VD1 A,

Pealr RetTime Type

g [min]

= | [ ]
1 9,457 VB
2 17.14z2 MN

Totals :

Wave length=2Z20 rm

Width
[m1n]

Area
mil] *s

Height Area
[mar ] ]

0.5112 7065.18848 214.36514 45.5046
1.0520 7092.20654 112.36008 50,0554

1.41574e4

326. 72923

Instrument 1 7/10/2010 4:02:44 PM XZP

*=** End of Report **~%
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Pata File D:\LUAXZSY\WWATANXZY ~LU-L9ANKLY —LU-1Y ZUlU-11-UT LU-Ub-2T\UDLl-Ulul.V
Sample Name: XZY-10-15A4

Acqg. Operator
Acg. Instrument :
Injection Date

: THC Seq. Line : 1

Instrumers 1 Locacion : Vial 81

: 11/8/2010 10:08:19 AM Inj: 1

Inj Volume : 5 ul

Az, Method 1 D:ALC\XZV\DATA\XZY-10-19A\3ZY-10-19 20L0-11-08 10-06-58\ADH-10-20-ZZ0NAN-
30.H
Last changed v 6/25/2010 3:49:06 PM by LTL

Analysis Method :

Last changed

D: \LC\XZY\DATA\XZY- 10-194\XZY¥-10-19 2010-11-08 10-06-56%081-0101.D\DA. M (
ADH-10-50-220NAM-30.H)

: 12/2/2010 10:12:28 AM by dxg

(modified after loading)

WD A, Wawetergth=220 nm (DALCWNDAT AXZY- 10- 184N ZY-10-18 2010-11-08 10-08-580331-0101.0)
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Area Percent Report
Sorted By Signsal
Mulciplier 1.0000
Dilution 1.0000
Usze Multiplier ¢ Dilution Factor with ISTDs
Sigmal 1: VD1 A4, Wavelength=220 rm
Pealkr RetTime Tyvpe Width Area Height Area
#  [min) [min] md *=  [mAU ] £
e e e e e e s B S|
1 7.7%6 M 0.5771 66.82367 1.52987 1.9%26
2 5.870 A 0.7718 3286.75%52 70.%7200 98.0074
Totals : 3353.58319 72.%0187
Instrument 1 12/2/2010 10:12:32 AM dxg Page 1 of
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Data File D:\LCA\XZV\DATA\XZV-10-13\XZY-10-13 2010-10-28 L5-26-46\U7Z-UdUL.D
Sample Name: XZY-10-13A

Acg. Operator

Acg, Instrumenc :

Injection Date
2cq. Method

Last clanged

Analysis Method :

Last changed

: THC Ser. Line : 2
Instrumernt 1 Locarion : Vial 72
: 10/28/2010 3:39:20 P Inj : 1

Inj Volume : 5 ul

: D:\LC\XZV\DATA\XZY-10-13\XZ¥-10-13 2010-10-28 15-26-46\ADH-10-50-2Z0NAH-

85.1

: 7/25/2010 7:59:04 PM by dxq

D: \LC\XZY\DATA\XEY-10-13VXZY-10-13 2010-10-28 15-26-46,072-0201. D\DA.M (
ADH-10-90-220NAM-85 . 1)

: 12/2/2010 10:05:51 AM by dxg

(modified after loadin

ading) ;
VAUD A, Vi welength=220 nm (OALCWZWOAT AXZY-10- 1302V 1013 2010-10-28 15-25-45'072-0201 D)
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Sorced By : Signal
Multiplier H 1.0000
Dilutian 1.0000
iJse Multiplier & Dilucion Factor with ISTDs
Signal 1: VDl &, Wavelength=220 mm
Pealr RetTime Type Width Area Height Area
# [min] [min) mald s [miUT | S
i fecttderasio| i i i it i i i s o | s |
1 6.313W 0.3561 52%6.59766 229.93507 50.3274
2 T7.451 VB 0.445% 5227.67430 178.95007 49.6726
Totals : 1.05243e4 408. 92514
Instrument 1 12/2/Z010 10:05:56 AM dxqg Page 1 of 1
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