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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 = single, d = double, t = triple, q =
quarte, m = multiple or unresolved, brs = broad single, 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.
Ligands la-e were prepared according to the literature procedure reported by us.'
Alkylidene Malonates were prepared according to the literature procedure.” The
racemic adducts were attained by using AgOAc/PPh; as the catalyst. The relative
exo-configuration of 4dh and the absolute (2S,3S,5S)-configuration of 4fd achieved
by AgOAc/(R)-TF-BiphamPhos was determined unequivocally according to the X-ray
diffraction analysis, and those of other adducts were deduced on the basis of these

results.

General Procedure for racemic 1,3-Dipolar Cycloaddition of Azomethine Ylides
with Alkylidene Malonates Catalyzed by AgOAc/PPhsz Complex

Under argon atmosphere, PPh; (14.4 mg, 0.055 mmol) and AgOAc (8.6 mg, 0.05
mmol) were dissolved in 2 mL DCM, and stirred at room temperature for about 1h.
Then, imine substrate (0.5 mmol), Et;N (0.5 mmol) and alkylidene malonate (0. 3
mmol) were added sequentially. Once starting material was consumed (monitored by
TLC), the organic solvent was removed and the residue was purified by column
chromatography to give the cycloaddition product (65-85% yield), which was used as
the racemic sample for the chiral HPLC analysis.
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General Procedure (A) for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine
Ylides with Alkylidene Malonates Catalyzed by Ag(l)/(S)-TF-BiphamPhos
Complex in the Presence of Et;N as Base

Under argon atmosphere (S)-TF-BiphamPhos 1e (6.0 mg, 0.0075 mmol) and
AgOAc (1.2 mg, 0.007 mmol) were dissolved in 2 mL DCM, and stirred at room
temperature for about 1h. Then, imine substrate (0.45 mmol), EtsN (0.035 mmol) and
alkylidene 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 analyzed by 'H NMR to
determine the exo/endo ratio, and then the residue was purified by column
chromatography to give the corresponding cycloaddition product, which was then

directly analyzed by chiral HPLC to determine the enantiomeric excess.

General Procedure (B) for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine
Ylides with Alkylidene Malonates Catalyzed by Ag(l)/(R)-TF-BiphamPhos
Complex in the Presence of K,COj3 as Base

Under argon atmosphere (R)-TF-BiphamPhos 1le (6.0 mg, 0.0075 mmol) and
AgOAc (1.2 mg, 0.007 mmol) were dissolved in 2 mL DCM, and stirred at room
temperature for about 1h. Then, imine substrate (0.45 mmol), K,CO;3 (62 mg, 0.46
mmol) and alkylidene 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 analyzed by 'H
NMR to determine the exo/endo ratio, and then the residue was purified by column
chromatography to give the corresponding cycloaddition product, which was then
directly analyzed by chiral HPLC to determine the enantiomeric excess.

C,Hs00C COOC,Hs
Ph

@ N 2;\?—"@00%3
H

(4aa)
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(2R,3R,5R)-4,4-diethyl 2-methyl 3,5-diphenylpyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure A as described
above in 88% yield. It was purified by flash chromatography to afford white solid.
m.p. 80-82°C; [a]*p = +42.9 (c 0.7, CHCLs); '"H NMR (CDCls;, TMS, 300 MHz) &
7.51-7.48 (m, 2H), 7.33-7.30 (m, 8H), 5.34 (s 1H), 4.42 (d, J = 6.6 Hz, 1H), 4.21 (d, J
= 6.6 Hz, 1H), 3.83-3.78 (m, 5H), 3.47-3.35 (m, 2H), 0.80 (t, J = 7.2 Hz, 3H), 0.71 (t,
J = 7.2 Hz, 3H); °C NMR (CDCls;, TMS, 100 MHz) & 12.94, 13.05, 52.12, 55.91,
60.69, 60.98, 66.01, 67.81, 70.64, 128.02, 128.40, 128.84, 138.00, 138.55, 168.45;
169.26, 172.87; IR (KBr) v 3423, 3055, 2985, 1720, 1265, 739 cm™'. HRMS Calcd.
For Cy4H27NOg: 425.1838, found 425.1835. The product was analyzed by HPLC to
determine the enantiomeric excess: 67% ee (Chiralcel AS-H, i-propanol/hexane =

30/70, flow rate 1.5 mL/min, A = 220 nm); t,= 2.61 and 3.29 min.

PhH,COOC COOCH,Ph
Ph

@ ZNLF”COOCH3
H

(4ba)

(2R,3R,5R)-4,4-dibenzyl 2-methyl 3,5-diphenylpyrrolidine-2,4,4-tricarboxylate
The title compound was prepared according to the general procedure A as described
above in 90% yield. It was purified by flash chromatography to afford white solid.
m.p. 96-98 °C; [a]*’p = +20.2 (¢ 0.6, CHCL;); '"H NMR (CDCls;, TMS, 300 MHz) &
7.53-7.51 (m, 2H), 7.33-7.13 (m, 15H), 6.78-6.71 (m, 3H), 5.40 (s 1H), 4.84-4.70 (m,
2H), 4.45 (d, J = 6.6 Hz, 1H), 4.25 (d, J = 6.6 Hz, 1H), 4.15-4.04 (m, 2H), 3.77 (s,
3H); °C NMR (CDCl;, TMS, 100 MHz) & 50.44, 54.33, 64.31, 65.17, 65.29, 66.32,
69.17, 125.55, 125.67, 125.98, 126.06, 126.14, 126.20, 126.31; 126.44, 126.91,
132.49, 136.09, 136.55, 166.49, 167.32, 171.08; IR (KBr) v 3425, 1719, 1458, 1261
cm’. HRMS Caled. For Cs34H;NOg: 549.2151, found 549.2157. The product was
analyzed by HPLC to determine the enantiomeric excess: 65% ee (Chiralcel AS-H,

I-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220 nm); t,= 5.62 and 7.38 min.
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PhOOC COOPh
Ph

®\\2NL)<//COOCH3
H

(4ca)

(2R,3R,5R)-2-methyl 4,4-diphenyl 3,5-diphenylpyrrolidine-2,4,4-tricarboxylate
The title compound was prepared according to the general procedure A as described
above in 90% yield. It was purified by flash chromatography to afford white solid.
m.p. 146-148 °C; [a]*p = +97.8 (¢ 0.7, CHCl;); '"H NMR (CDCls, TMS, 300 MHz) &
7.66-7.41 (m, 10H), 7.20-7.15 (m, 7H), 6.36-6.26 (m, 3H), 5.58 (s 1H), 4.65 (d, J =
6.6 Hz, 1H), 4.33 (d, J = 6.0 Hz, 1H), 3.77 (s, 3H); °C NMR (CDCl;, TMS, 100 MHz)
d 52.61, 56.99, 66.83, 68.72, 70.97, 120.93, 120.97, 126.11, 128.02, 128.48, 128.73,
128.94, 129.24, 129.28; 129.39, 137.76, 138.86, 149.94, 149.97, 167.49, 168.16,
172.71; IR (KBr) v 3415, 3054, 1741, 1265, 739 cm™'. HRMS Calcd. For C3,H,7NOg:
521.1838, found 521.1837. The product was analyzed by HPLC to determine the
enantiomeric excess: 78% ee (Chiralcel AS-H, i-propanol/hexane = 30/70, flow rate

1.0 mL/min, A =220 nm); t,= 6.89 and 10.49 min.

*BuOOC cootBy
Ph

@WQNL)‘”COOCH?,
H

(4da)
(2R,3R,5R)-4,4-di-tert-butyl2-methyl

3,5-diphenylpyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 83% yield. It was purified by flash chromatography to afford white solid.
m.p. 120-122°C; [a]*p = +42.0 (c 1.1, CHCI;); '"H NMR (CDCls, TMS, 300 MHz) &
7.58-7.51 (m, 2H), 7.36-7.28 (m, 8H), 5.31 (s 1H), 4.36 (d, J = 6.6 Hz, 1H), 4.15 (d, J
= 3.6 Hz, 1H), 3.77 (s, 3H), 1.00 (s, 18H); °C NMR (CDCl;, TMS, 100 MHz) &
27.23,27.24, 52.36, 56.43, 66.67, 67.81, 71.21, 81.48, 81.83, 127.31, 127.61, 128.03,
128.07, 128.37, 129.50, 138.52, 140.00, 167.93, 168.57, 173.20; IR (KBr) v 3415,
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3054, 2983, 1739, 1714, 1265, 739 cm™. HRMS Calcd. For CosH3sNOg: 481.2464,
found 481.2462. The product was analyzed by HPLC to determine the enantiomeric
excess: 82% ee (Chiralcel AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A
=210 nm); t,=4.30 and 5.67 min.

t_BUOOC Coot-Bu
“Ph

N~ YCOOCH;
H

4da: This product was obtained in 83 yield and 81% ee from the reaction catalyzed by
AgOAc/(R)-1e (3 mol %) at 25 °C; [ a]*’D = -41.0 (¢ 0.7, CHCl;)

*BuOOC, COO"Bu
. |IPh

N~ YCOOCH;
H

(4db)

(2S,3S,55)-4,4-di-tert-butyl2-methyl 3-phenyl-5-p-tolylpyrrolidine-2,4,4-
Tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 88% yield. It was purified by flash chromatography to afford white solid.
m.p. 110-112°C; [a]*p = -54.4 (c 1.4, CHCls); 'H NMR (CDCls, TMS, 300 MHz) &
7.46-7.44 (m, 2H), 7.35-7.27 (m, 5H), 7.14-7.11 (m, 2H), 5.27 (s 1H), 4.34 (d, J = 6.6
Hz, 1H), 4.14 (d, J = 6.3 Hz, 1H), 3.75 (s, 3H), 2.33 (s, 3H), 1.00 (s, 9H), 0.99 (s, 9H);
C NMR (CDCl;, TMS, 100 MHz) § 21.06, 27.23, 27.26, 52.35, 56.51, 66.66, 67.68,
71.31, 81.41, 81.78, 127.27, 127.91, 128.35, 128.63, 129.51, 135.38, 137.16, 140.03,
167.99, 168.66, 173.22; IR (KBr) v 3420, 1719, 1264, 748 cm™'. HRMS Calcd. For
Cy9H37NOg: 495.2621, found 495.2619. The product was analyzed by HPLC to
determine the enantiomeric excess: 84% ee (Chiralcel AS-H, i-propanol/hexane =

10/90, flow rate 1.0 mL/min, A = 210 nm); t,=4.12 and 5.24 min.
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*BuOOC COO'Bu
Il IPh

N~ ~COOCH,
H

(4dc)
(2S,3S,5S)-4,4-di-tert-butyl 2-methyl 3-phenyl-5-m-tolylpyrrolidine-2,4,4-

Tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 81% yield. It was purified by flash chromatography to afford colorless oil.
[a]*b = -53.7 (¢ 1.6, CHCls); '"H NMR (CDCl;, TMS, 300 MHz) & 7.38-7.18 (m,
8H), 7.10-7.07 (m, 1H), 5.27 (s 1H), 4.35 (d, J = 7.2 Hz, 1H), 4.15 (d, J = 6.3 Hz, 1H),
3.75 (s, 3H), 2.34 (s, 3H), 1.00 (s, 18H); >°C NMR (CDCls, TMS, 100 MHz) & 20.45,
26.19, 51.31, 55.46, 65.59, 66.82, 70.24, 80.40, 80.68, 124.33, 126.26, 126.94, 127.28,
127.31, 127.40, 128.50, 136.29, 137.30, 138.92, 166.96, 167.59, 172.11; IR (KBr)
v3424, 1739, 1713, 1265, 739 cm’'. HRMS Caled. For Co9H37NOg: 495.2621, found
495.2619. The product was analyzed by HPLC to determine the enantiomeric excess:
83% ee (Chiralcel AS-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 210
nm); t;=4.57 and 6.74 min.

*BuOOC COO"Bu
o IPh

o N~ YCOOCH;
H

(4dd)
(2S,3S,5S)-4,4-di-tert-butyl 2-methyl 5-(4-methoxyphenyl)-3-phenylpyrrolidine-

2,4,4-tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 81% yield. It was purified by flash chromatography to afford white solid.
m.p. 120-122°C; [a]*p = -51.3 (¢ 1.7, CHCl;); "H NMR (CDCl;, TMS, 300 MHz) &
7.52-7.49 (m, 2H), 7.38-7.27 (m, 5H), 6.88-6.85 (m, 2H), 5.26 (s 1H), 4.33 (d,J=6.3
Hz, 1H), 4.33 (d, J = 6.6 Hz, 1H), 3.81 (s, 3H), 3.75 (s, 3H), 1.04 (s, 9H), 0.99 (s, 9H);
C NMR (CDCls, TMS, 100 MHz) & 27.22, 27.34, 52.36, 55.34, 56.44, 66.66, 67.39,
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71.24, 81.41, 81.79,113.37, 127.28, 128.36, 129.14, 129.48, 130.62, 140.09, 159.12,
168.02, 168.71, 173.23; IR (KBr) v 3425, 2979, 1740, 1716, 1250, 738 cm™.
HRMS Calcd. For C9H37NO7: 511.2570, found 511.2568. The product was analyzed
by HPLC to determine the enantiomeric excess: 86% ee (Chiralcel AS-H,

i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 210 nm); t, = 5.14 and 6.84

min.
*BuOOC COO'Bu
N IPh
F N~ TCOOCH;
H
(4de)

(2S,3S,55)-4,4-di-tert-butyl  2-methyl  5-(4-fluorophenyl)-3-phenylpyrrolidine-
2,4,4-tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 88% yield. It was purified by flash chromatography to afford white solid.
m.p. 93-95 °C; [a]*p = -49.4 (¢ 1.1, CHCls); '"H NMR (CDCls, TMS, 300 MHz) &
7.59 (m, 2H), 7.35-7.32 (m, 5H), 7.05-7.00 (m, 2H), 5.28 (m 1H), 4.35 (d, J = 5.4 Hz,
1H), 4.13 (m, 1H), 3.76 (s, 3H), 1.04 (s, 9H), 0.99 (s, 9H); >C NMR (CDCls;, TMS,
100 MHz) & 26.19, 26.31, 51.38, 55.17, 65.64, 66.03, 70.02, 80.60, 81.00, 113.62,
113.83, 126.35, 127.40, 128.43, 128.70, 128.78, 133.37, 133.40, 139.04, 160.12,
162.56, 166.84, 167.46, 172.16; IR (KBr) v 3423, 1712, 1638, 1265, 738 cm’.
HRMS Calcd. For CysH3aFNOg: 499.2370, found 499.2375. The product was
analyzed by HPLC to determine the enantiomeric excess: 85% ee (Chiralcel AS-H,

i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A =210 nm); t, = 5.28 and 7.15 min.

*BuOOC COO'Bu
Il IPh

N~ YCOOCH;
H
Cl
(4df)
(2S,3S,55)-4,4-di-tert-butyl  2-methyl 5-(2-chlorophenyl)-3-phenylpyrrolidine-

8



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

2,4,4-tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 69% yield. It was purified by flash chromatography to afford white solid.
m.p. 96-98 °C; [a]*p = -11.6 (c 1.3, CHCls); 'H NMR (CDCls, TMS, 300 MHz) &
7.76-7.74 (m, 1H), 7.42-7.20 (m, 8H), 5.82 (s, 1H), 4.55 (d, 1H), 4.46 (d, J=11.7 Hz,
1H), 3.64(s, 3H), 1.07 (s, 9H), 0.99 (s, 9H); *C NMR (CDCls, TMS, 100 MHz) &
25.84, 26.08, 50.96, 52.78, 60.64, 61.83, 69.12, 80.39, 80.81, 125.75, 125.97, 126.72,
127.51, 127.80, 128.17, 128.88, 133.83, 134.29, 137.97, 166.48, 167.42, 171.25; IR
(KBr) v 3425, 1736, 1712, 1265, 739 cm’. HRMS Caled. For CpsH34CINOg:
515.2075, found 515.2079. The product was analyzed by HPLC to determine the
enantiomeric excess: 78% ee (Chiralcel AD-H, i-propanol/hexane = 5/95, flow rate

1.0 mL/min, A = 210 nm); t, = 11.90 and 15.05 min.

*BuOOC COO'Bu
Il IPh

N~ ~COOCH;
H

Cl

(4dg)

(2S,3S,55)-4,4-di-tert-butyl  2-methyl 5-(3-chlorophenyl)-3-phenylpyrrolidine-
2,4,4-tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 98% yield. It was purified by flash chromatography to afford colorless oil.
[a]*b = -49.5 (c 1.7, CHCL;); '"H NMR (CDCls, TMS, 300 MHz) & 7.60-7.53 (m,
3H), 7.35-7.32 (m, 6H), 5.28 (s, 1H), 4.38 (d, J = 6.3 Hz, 1H), 4.14 (d, J = 5.7 Hz,
1H), 3.76(s, 3H), 1.05 (s, 9H), 1.00 (s, 9H); °C NMR (CDCls, TMS, 100 MHz) &
27.20, 27.30, 52.40, 55.94, 66.56, 67.09, 70.99, 81.73, 82.14, 126.42, 127.40, 127.72,
128.23, 128.42, 129.30, 129.48, 133.88, 139.90, 140.87, 167.71, 168.23, 173.00; IR
(KBr) v 3339, 1719, 1597, 1078, 738 cm’. HRMS Caled. For Co3H34CINOg:
515.2075, found 515.2064. The product was analyzed by HPLC to determine the

enantiomeric excess: 80% ee (Chiralcel AS-H, i-propanol/hexane = 5/95, flow rate 1.0
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mL/min, A =210 nm); t, = 5.11 and 9.34 min.

"BuOOC, COO'Bu
~1Ph

O N~ YCOOCH,
N

(4dh)

(2S,3S,55)-4,4-di-tert-butyl 2-methyl 5-(naphthalen-1-yl)-3-phenylpyrrolidine-
2,4,4-tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 80% yield. It was purified by flash chromatography to afford white solid.
m.p. 134-136 °C; [0]p = +20.0 (c 1.2, CHCLs); After simple recrystallization from
petroleum ether, the enantionmic excess is improved to 99%, [a]*p = +26.1 (c 1.1,
CHCI;). '"H NMR (CDCls, TMS, 300 MHz) & 8.23-8.20 (m, 1H), 7.90-7.77 (m, 3H),
7.52-7.41(m, 5H), 7.29-7.26 (m, 3H), 6.23 (s, 1H), 4.66 (d, J=11.1 Hz, 1H), 4.47 (d,
J=11.1 Hz, 1H), 3.67 (s, 3H), 1.04 (s, 9H), 0.49 (s, 9H); °C NMR (CDCls;, TMS,
100 MHz) & 26.64, 27.26, 52.25, 55.12, 62.18, 62.41, 70.94, 81.12, 82.02, 124.64,
125.42, 125.49, 125.59, 125.89, 127.21, 128.07, 128.21, 128.41, 129.44, 13291,
133.51, 136.21, 137.24, 167.98, 169.32, 172.43; IR (KBr) v 3426, 1707, 1639, 1265,
739 cm™. HRMS Caled. For C3,H37NOg: 531.2621, found 531.2620. The product was
analyzed by HPLC to determine the enantiomeric excess: 82% ee (Chiralcel AS-H,

I-propanol/hexane = 5/95, flow rate 1.0 mL/min, A =210 nm); t, = 5.70 and 9.42 min.

*BuOOC COO"Bu
N IPh

COOCH3
H
(4di)
(2S,3S,55)-4,4-di-tert-butyl 2-methyl 5-(naphthalen-2-yl)-3-phenylpyrrolidine-
2,4,4-tricarboxylate

The title compound was prepared according to the general procedure B as described
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above in 74% yield. It was purified by flash chromatography to afford white solid.
m.p. 126-128 °C; [a]*p = -73.5 (¢ 1.5, CHCL;); '"H NMR (CDCl;, TMS, 300 MHz) &
7.99 (s, 1H), 7.82-7.78(m, 4H), 7.47-7.29(m, 7H), 5.47(s, 1H), 4.43(d, J = 7.5 Hz,
1H), 4.21(d, J = 6.6 Hz, 1H), 3.79(s, 3H), 1.00(s, 9H), 0.81(s, 9H); *C NMR (CDCl;,
TMS, 100 MHz) & 26.07, 26.19, 51.36, 55.37, 65.71, 66.81, 70.35, 80.50, 80.80,
124.77, 124.86, 125.10, 125.83, 126.30, 126.32, 126.37, 127.09, 127.37, 128.53,
131.95, 132.09, 135.06, 139.03, 166.93, 167.53, 172.11; IR (KBr) v 3417, 1637 cm™.
HRMS Calcd. For C3,H37NOg: 531.2621, found 531.2618. The product was analyzed
by HPLC to determine the enantiomeric excess: 80% ee (Chiralcel AS-H,
I-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 210 nm); t, = 5.75 and 10.60

min.

*BuOOC COO'Bu
N IPh

N~ YCOOCH,
H

(4dij)
(2S,3S5,55)-4,4-di-tert-butyl  2-methyl  5-cyclohexyl-3-phenylpyrrolidine-2,4,4-
tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 18% yield with 3 mol% catalyst and in 80% yield with 20 mol% catalyst. It
was purified by flash chromatography to afford colorless oil. [a]*p = -28.0 (¢ 0.8,
CHCl;); "H NMR (CDCl;, TMS, 300 MHz) & 7.24 (s, 5H), 4.09 (d, J = 5.4 Hz, 1H),
3.94 (d, J=5.1 Hz, 1H), 3.72 (m, 4H), 2.02-1.98(m, 2H), 1.77-1.67(m, 3H), 1.50 (s,
9H), 1.46-1.04(m, 6H), 0.96 (s, 9H); °C NMR (CDCl;, TMS, 100 MHz) & 26.33,
26.48, 26.52, 27.18, 27.96, 31.16, 31.98, 40.19, 52.27, 58.53,68.01, 69.81, 70.73,
80.99, 82.50, 127.24, 128.30, 129.63, 141.06, 167.68, 170.06, 172.91; IR (KBr)
v 3425, 3054, 1740, 1710, 1265 cm’™'. HRMS Caled. For CosH41NOg: 487.2934, found
487.2939. The product was analyzed by HPLC to determine the enantiomeric excess:
99% ee (Chiralcel AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 210
nm); t;=4.18 and 4.99 min.
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COO"Bu
*BuOOC OCH,
INRN]

(4ed)

(2S,3S,5S)-4,4-di-tert-butyl 2-methyl 3,5-bis(4-methoxyphenyl)pyrrolidine-2,4,4-
Tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 94% yield. It was purified by flash chromatography to afford white solid.
m.p. 142-144°C; [a]*’p = -51.3 (¢ 1.3, CHCls); '"H NMR (CDCl;, TMS, 300 MHz) &
7.50-7.47 (m, 2H), 7.30-7.27 (m, 3H), 6.87-6.84 (m, 3H), 5.22 (s, 1H), 4.29 (d, J =
7.5 Hz , 1H), 4.09 (d, J = 6.6 Hz , 1H), 3.80 (s, 6H), 3.75 (s, 3H), 1.04 (s, 18H); °C
NMR (CDCls;, TMS, 100 MHz) & 27.33, 52.34, 55.30, 55.32, 55.67, 66.62, 67.25,
71.25, 81.37, 81.69, 113.35, 113.69, 129.12, 130.49, 130.75, 132.02, 158.84, 159.09,
168.15, 168.72, 173.29; IR (KBr) v 3430, 2979, 1716, 1612, 1035 cm™. HRMS Calcd.
For C30H39NOg: 541.2676, found 541.2673. The product was analyzed by HPLC to
determine the enantiomeric excess: 78% ee (Chiralcel AS-H, i-propanol/hexane =

10/70, flow rate 1.0 mL/min, A = 210 nm); t,= 6.52 and 8.73 min.

COO"Bu Br
*BuOOC
vl

(4fd)

(2S,3S,55)-4,4-di-tert-butyl  2-methyl 3-(4-bromophenyl)-5-(4-methoxyphenyl)
pyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure B as described
above in 84% yield. It was purified by flash chromatography to afford white solid.
m.p. 116-118 °C; [a]”p = -32.4 (c 1.2, CHCLy); After simple recrystallization from

petroleum ether, the enantionmic excess is improved to 99%; [a]*p = -40.0 (c 1.3,

12
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CHCLs); '"H NMR (CDCls, TMS, 300 MHz) & 7.50-7.44 (m, 4H), 7.27-7.24 (m, 2H),
6.88-6.85 (m, 2H), 5.20 (s, 1H), 4.30 (d, J = 6.6 Hz , 1H), 4.08 (d, J = 7.2 Hz , 1H),
3.80 (s, 3H), 3.74 (s, 3H), 1.04 (s, 9H), 1.03 (s, 9H); °C NMR (CDCls;, TMS, 100
MHz) 6 27.29, 27.31, 52.40, 55.33, 55.49, 66.06, 67.33, 71.09, 81.76, 81.95, 113.42,
121.25, 129.17, 130.68, 131.22, 131.36, 138.74, 159.20, 167.97, 168.40, 172.87; IR
(KBr) v 3430, 1711, 1638, 1265, 739 cm’’. HRMS Caled. For CyoH36BrNO7:
589.1675, found 589.1678. The product was analyzed by HPLC to determine the
enantiomeric excess: 82% ee (Chiralcel AD-H, i-propanol/hexane = 5/95, flow rate

1.0 mL/min, A =210 nm); t,= 17.49 and 25.86 min.

C,Hs00C, COOC,H;
+1CoHs

N~ NCOOCH,
H

(4g2)

(2S,3S,55)-4,4-diethyl 2-methyl 3-ethyl-5-phenylpyrrolidine-2,4,4-tricarboxylate
The title compound was prepared according to the general procedure as described
above in 85% yield. It was purified by flash chromatography to afford colorless oil.
[a]*b = -41.6 (¢ 0.8, CHCls); '"H NMR (CDCl;, TMS, 300 MHz) & 7.50-7.44 (m,
2H), 7.31-7.24 (m, 3H), 5.01 (s 1H), 4.31-4.14 (m, 2H), 3.84 (s, 3H), 3.81-3.73 (m,
2H), 3.47-3.41 (m, 1H), 3.14-3.09 (m, 1H), 1.62-1.27 (m, 2H), 1.25 (t, J = 7.2 Hz ,
3H), 1.02 (t, J = 7.5 Hz , 3H), 0.82 (t, J = 6.0 Hz , 3H); °C NMR (CDCls, TMS, 75
MHz) & 12.09, 13.27, 13.97, 23.42, 50.60, 52.34, 60.93, 61.20, 64.01, 67.20, 69.23,
127.73, 127.93, 139.33; 169.18, 169.60, 174.36; IR (KBr) v 3425, 1719, 1261 cm™.
HRMS Caled. For Cy0H,7NOg: 377.1838, found 377.1843. The product was analyzed
by HPLC to determine the enantiomeric excess: 82% ee (Chiralcel AS-H,
i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220 nm); t, = 3.87 and 5.02

min.
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*BuOOC COO'Bu
1C,Hs

N~ YCOOCH,
H

(4ha)

(2S,3S,55)-4,4-di-tert-butyl 2-methyl 3-ethyl-5-phenylpyrrolidine-2,4,4-Tricarb-
oxylate

The title compound was prepared according to the general procedure as described
above in 85% yield. It was purified by flash chromatography to afford white solid.
[a]®p = -26.9 (¢ 0.8, CHCls); '"H NMR (CDCls;, TMS, 300 MHz) & 7.48-7.46 (m,
2H), 7.31-7.23 (m, 3H), 4.91 (s, 1H), 3.82 (s, 3H), 3.63 (d, J = 8.4 Hz, 1H), 3.10-3.09
(m, 1H), 1.73-1.63 (m, 2H), 1.51 (s, 9H), 1.08-1.02 (m , 12H); °C NMR (CDCls,
TMS, 75 MHz) & 12.59, 23.10, 27.15, 27.95, 50.63, 52.23, 64.26, 67.09, 69.83,
81.24, 82.25, 127.50, 127.97, 128.53; 140.88, 167.73, 169.33, 174.54; IR (KBr)
v 3425, 1719, 1261 cm™; MS (EI) m/e 434 (M"+1); The product was analyzed by
HPLC to determine the enantiomeric excess: 83% ee (Chiralcel AS-H,

i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A =210 nm); t, = 4.3 and 5.5 min.

*BuOOC COO'Bu
! 'CH20H2CH3

N~ ~COOCH,
H

(4ia)

(2S,3S,55)-4,4-di-tert-butyl 2-methyl 5-phenyl-3-propylpyrrolidine-2,4,4-tricarb-
oxylate

The title compound was prepared according to the general procedure as described
above in 87% yield. It was purified by flash chromatography to afford white solid.
[a]®p = -19.5 (¢ 1.2, CHCls); '"H NMR (CDCls;, TMS, 300 MHz) & 7.48-7.46 (m,
2H), 7.31-7.23 (m, 3H), 4.91 (s, 1H), 3.80 (s, 3H), 3.63 (d, J = 8.4 Hz, 1H), 3.19-3.17
(m, 1H), 1.62 (m, 2H), 1.50 (s, 9H), 1.44-1.40 (m , 2H), 1.01 (s, 9H), 0.92 (t , J = 6.9
Hz, 3H); °C NMR (CDCl;, TMS, 75 MHz) & 14.29, 21.02, 27.21, 27.99, 32.63,
48.78, 52.28, 64.57, 67.12, 69.86, 81.25, 82.23, 127.51, 128.00, 128.55, 133.84
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140.87, 167.77, 169.37, 174.51; IR (KBr) v 3425, 1719, 1261 cm™; MS (EI) m/e 448
(M'+1); The product was analyzed by HPLC to determine the enantiomeric excess:
82% ee (Chiralcel AS-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 210

nm); t, = 4.1 and 5.3 min.

"BuOOC COOYBu
. 'CH2CH(CH3)2

N~ YCOOCH,
H

(4ja)

(2S,3S,5S)-4,4-di-tert-butyl 2-methyl 3-isobutyl-5-phenylpyrrolidine-2,4,4-
tricarboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield. It was purified by flash chromatography to afford white solid.
[a]*b = -34.7 (¢ 1.3, CHCLs); '"H NMR (CDCl;, TMS, 300 MHz) & 7.52-7.49 (m,
2H), 7.32-7.23 (m, 3H), 4.93 (s, 1H), 3.81 (s, 3H), 3.63 (d, J = 6.6 Hz, 1H), 3.27-3.25
(m, 1H), 1.49 (s, 9H), 1.39 (t, J = 6.9 Hz, 2H), 1.06-0.88 (m, 16H); °C NMR (CDCl;,
TMS, 75 MHz) & 21.41, 23.87, 25.59, 27.19, 27.42, 27.95, 39.88, 46.88, 52.25,
64.66, 66.91, 69.84, 81.21, 82.04, 127.45, 127.72, 127.97, 128.44, 140.55, 167.81,
169.20, 174.63; IR (KBr) v 3425, 1719, 1261 cm™; MS (EI) m/e 462 (M™+1); The
product was analyzed by HPLC to determine the enantiomeric excess: 82% ee
(Chiralcel AS-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 210 nm); t, =
3.9 and 5.6 min.

(4fk)

(2S,3S,55)-4,4-di-tert-butyl  2-methyl  3-(4-bromophenyl)-2-methyl-5-phenyl-
pyrrolidine-2,4,4-tricarboxylate

The title compound was prepared according to the general procedure as described
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above in 72% yield. It was purified by flash chromatography to afford white solid.
[a]*p = -37.8 (c 1.1, CHCLy); '"H NMR (CDCl;, TMS, 300 MHz) & 7.77-7.75 (m,
2H), 7.50-7.47 (m, 2H), 7.35-7.24 (m, 5H), 5.54 (s, 1H), 4.45 (s, 1H), 3.90 (s, 3H),
0.99 (s, 9H), 0.95(s, 9H); °C NMR (CDCls, TMS, 75 MHz) & 26.66, 27.11, 52.89,
55.82, 67.04, 68.87, 71.46, 81.30, 81.88, 121.22, 127.42, 128.13; 128.23, 131.20,
132.26, 137.10, 139.54, 167.34, 168.56, 178.65; IR (KBr) v 3425, 1719, 1261 cm™;
MS (EI) m/e 574 (M'+1); The product was analyzed by HPLC to determine the
enantiomeric excess: 76% ee (Chiralcel OD-H, i-propanol/hexane = 5/90, flow rate

1.0 mL/min, A =210 nm); t, = 3.8 and 4.6 min.

Procedure for N-methylation of Cycloadduct 4aa

BU'O,C Bu'0,C

<Ph " «Ph
BU'O,C \ Mel, K,CO;  BUOC
R
Ph! N CO,Me DMF Ph N CO,Me
H |
4aa 5
90% yield

To a solution of 4aa (100 mg, 0.21 mmol) and K,CO3 (29 mg, 0.21 mmol) in DMF (2
mL) was added Mel (60mg, 0.42 mmol) at room temperature. The mixture was stirred
for 4 h and then CH,ClI, (10 mL) was added. The mixture was washed with H,O and

the aqueous phase was extracted with CH,Cl,. The combined organic phase was dried

over Na,SOy. The solvent was removed under reduced pressure, and the residue was

purified by flash cromathography to afford 5 as white solid; yield:94 mg (90%).'H
NMR (CDCl;, TMS, 300 MHz): 6 7.46 (m, 2H), 7.32-7.15 (m, 8H), 4.58-4.53 (m,
2H), 3.65 (dd, J = 9.3 Hz, 1H ), 3.59 (s, 3H), 2.56 (s, 3H), 0.92 (s, 9H), 0.90 (s,
9H ).*C NMR (CDCl;, TMS, 75 MHz): § 172.3, 168.4, 167.6, 139.5, 137.8, 129.5,
128.1, 127.9, 127.5, 127.1, 81.6, 81.4, 77.4, 77.0, 69.8, 52.6, 52.0, 39.6, 27.1, 27.0.
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Procedure for deprotecting of tert-butyl group from 4aa

Bu'O,C Ph HOC  pp
R
Ph™ > YCOzMe it Ph™ >\~ ~CO Me
H H
4aa 6
95% yield

To 4aa (400 mg, 0.83 mmol) was added TFA (1ml) at room temperature. The mixture
was stirred for 1 h. Then TFA was removed under reduced pressure affording 6 as
white solid; yield: 284 mg (95%). "H NMR (Ds-DMSO, TMS, 300 MHz): § 7.39-7.25
(m, 10H), 5.31 (s, 1H), 5.11 (dd, J =9.9, 1H), 4.34 (dd, J = 10.5, 1H), 3.69(s, 3H). °C
NMR (Ds-DMSO, TMS, 75 MHz): & 172.1, 171.91, 168.9, 133.8, 132.1, 129.5, 129.1,
128.8, 128.5, 127.6, 68.9, 65.7, 61.6, 56.1, 54.0.

The relative configuration of the exo-adduct 4dh and the absolute configuration
of exo0-(2S,35,55)-4fd and exo0-(2S,3S,5S)-4fk were determined by X-ray

diffraction analysis

Figure 1. X-ray structure of racemic exo-4dh (relative configuration)
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Crystal data for racemic exo-4dh: C;;H37NOg, M, = 531.63, T = 293 K, Triclinic,
space group P-1, a = 10.0784(12), b = 12.2383(14), c = 12.8767(15) A, V = 1463.4(3)
A3, Z = 2, 5649 unique reflections, final R; = 0.0462 and WR, = 0.1175 for 4300
observed [I>20(l)] reflections. CCDC 747638 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).

Figure 2. X-ray structure of (2S,3S,5S)-ex0-4fd (absolute configuration)

Crystal data for (2S,3S,55)-4fd: CyH3sBrNO;, M, = 590.50, T = 293 K,
Orthorhombic, space group P2,2,2;, a =9.7742(8), b = 15.7902(13), ¢ = 18.9829(16)
A, V =2929.8(4) A3, Z =4, 5717 unique reflections, final R; = 0.0437 and WR;, =
0.1127 for 4283 observed [I>20(l)] reflections. CCDC 739450 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
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Crystallographic Data Centre, 12, Union Road, Cambridge CB21EZ, UK; fax: (+44)
1223-336-033; or deposit@ccdc.cam.ac.uk).

Bri

Figure 3. X-ray structure of (2S,3S,5S)-ex0-4fk (absolute configuration)

Crystal data for (2S,3S,55)-4fk: CyoH3¢BrNOs, M, = 574.50, T = 293 K,
Orthorhombic, space group P2,2,2;, a = 11.202(2), b = 11.863(2), ¢ = 22.167(5) A, V
=2945.5(10) A°, Z = 4, 17768 unique reflections, final R, = 0.0523 and WR, = 0.1338
for 6077 observed [I>20(1)] reflections. CCDC 761891 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)
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Proposed Transition States of the endo-selectivity for Dimethyl Maleate and the

exo-selectivity for Alkylidene malonates

cozMe MeO,C COoM
2% LOsMe
MeO,C ‘ < CuBF,4/(S)-TF-BiphamPhos (3 mol%) I
+ N
Me0,C { EtsN (15 mol%), DCM CeHs\“[H)/CO Me
CeHs : —
[> 98:2 endo-selectivity endo-product
> Dk ee (2R,35,4R,5S)

J. Am. Chem. Soc. 2008, 130, 17250.

MeO,C  CO,Me

— C5H5\\‘ N: /”COZME
H

endo-product
(2R,3S,4R,5S)

(S)-TF-BiphamPhos

Figure 3. Proposed transition states leading to endo-adducts while using dimethyl maleate as the dipolar.

t
BU'O,C BUOL  Ph
__ BUtOZC
Bu'0,C  Ph AgOAC/(R)-TF-BiphamPhos (3 mol%) Ph™ >Ny~ T COxMe
+ H
K2CO3, DCM exo-product
Ph N CO,Me > 98:2 exo-selectivity (2S,3S,5S)
81% ee (Table 3, entry 1)
Bu'0,C Bu'O,C Ph
t — _ Bu'O,C
Bu'O,C . Ph AgOACc/(S)-TF-BiphamPhos (3 mol%) Ph" N~ /COMe
- K,CO3, DCM H duct
P N exo-produc
Ph™ 'N° "CO;Me [> 98:2 exo-selectivity I (ZR'??R’I‘—‘)R)
82% ee (Table 3, entry 2)

CF3 @
RO,C
O @ ROZCﬁ
F3C "N, Ph" 'CO,Me

exo—product
(2R,3R,5R)
RO Ph
(S)-TF-BiphamPhos RO

‘N”

H

N
-
H

RO,C_ .Ph

AgOAc/(R)-TF-BiphamPhos =—— Ph™ >~ TCO,Me

H
exo-product
(2S,3S,5S)

Figure 4. Proposed transition states leading to exo-adducts while using alkylidene malonate as the dipolar.
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The carbonyl group of the alkylidene malonate or dimethyl maleate could
coordinate with the Ag center, which can stabilize the negatively charged oxygen
atom in the proposed transition states.” It could not rule out the possible hydrogen
bond interaction between the carbonyl groups and the NH, group of the chiral ligand,

which also facilitates stabilizing the proposed transition states.*

References

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

2. (a) D. B. G. Williams, M. L. Shaw, Tetrahedron 2007, 63,1624. (b) L. Jabin, G.
Revial, B. N. Monnier, P. Netchitailo, J. Org. Chem. 2001, 66, 256. (c) A. F. Odell, C.
W. Hines, J. Am. Chem. Soc. 1913, 35, 81. (d) P. J. Black, K. G. Cami, M. G. Edwards,
P. A. Slatford, M. K. Whittlesey, J. M. J. Williams, Org. Biomol. Chem. 2006, 4, 116.
(e) M. Sylla, D. Joseph, E. Chevallier, C. Camara, F. Dumas, Synthesis 2006, 1045.

3. X.-X. Yan, Q. Peng, Y. Zhang, K. Zhang, W. Hong, X.-L. Hou, Y.-D. Wu, Angew.
Chem., Int. Ed. 2006, 45, 1979.

4. W. Zeng, G.-Y. Chen, Y.-G. Zhou, Y.-X. Li, J. Am. Chem. Soc. 2007, 129, 750.

5. H. Y. Kim, H.-J. Shih, W. E. Knabe, K. Oh Angew. Chem., Int. Ed. 2009, DOI:
10.1002/anie.200903479.

21



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

®2y=5-19b
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Sample directory:
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xzy-5-49%a

Archive directory: sexport/home/wu/vnmrsys /data
Sample directory:

File: PROTON

Pulse Sequence: sZpul

PhH,COOC, COOCHzPh
Ph

@ ?Nj “COOCH
]

4ba
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xzy=Gi=Aa8b
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Sample directory:
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xzy-6-18bL
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4.338
~-4.157

4,136

— 1.613

- 5.272
/
e

B — L1 ]
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"BuDOC, COO*BY
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xZy-6-12a

Archive directory: sexport,/home/wu/vnmreys/data
Sample directory:

Fite: PROTON

Pulse Sequence: sZpul

2%
Sg
"BUOOC, COO'BY
P
N
) N CoocH,
4dd
gﬂ')
i
ok
-
wmmggzzﬂq
w?%%vif:% I
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‘L ‘[ l ﬂ ) & : o s
| n {.‘J L E -Ia
o - |
: ! I ‘
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: | ‘ ;
MY | n |
jM _ o ! fi
| r\ A i {
J9 \,,_J | ________.JL . o AN L,,___Jx
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9 8 7 6 5 4 3 F 1 -0 ppm
- P e
S o = T z g

34



"Bu0OC, coo'ay

. {;\}’{Lph

o\_/ N coocH

B |

Supplementary Material (ESI) for Chemical Communications
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xzy=6-15¢C

Archive directory: /sexport/home /wusvnmrsys/data
Sample directory:

File: PROTON

Pulse Segquence: sZpul

"BuOOC, COO*BY

1 Ph
F N7 Co0CH,
4de ~
- 2
=98 2
. &=38 .
SANSN @
&L
RN
T
A
®° 1
20 o
. i w oy
~ s Exg
i H o -
Lol e c T .
P < )&
Co . } <
|
[
| ]
|
‘ i 1
| /.
i il |

1.598%

Jﬁ JL-J k A ) ul

o 1.253

—1.040
- 9.989

-0.000

—1 v R B r—p——— 7 T
10 9 8 T 6 .5 . I
T 3 8 N 2 & =

- = s & -
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“Buooc CO0'By

— ~\*'Ph
O

—/ N Tcoock,
4de

. vt A i

ui " " " nad

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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xzy=6-12b

Archive directory: sexport/shome/wu/vimrsys/data
Sample directory:

File: PROTON

Pulse Sequence: sZpul

38
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*Bu00C,_ COO"Bu

++Ph
Xy
/ N)‘coocw3
N

—

Cl
4df

H J;;J.L jL\; J

220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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xzy=6-18a

Archive directory: sexport/home wu/vnmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: sZpul

“BuDOC, COO"Bu

1.583

1.258

~—1.048
~—-0.887

_0.880
/0.856

\ 0.833
e 0.784

0.000

iPh
N7 TCOOCH,
H
o«
4dg
S8 -
i o
)
~
I
“n @ e
M~ e BeT .,
TI ;252
h g T 1<
- Yo 2
| 7
ﬂ JLJLJ(". A
o ey g . iei I s B .
9 8 7 6 5 4 3
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*BuOOC, COO'Bu
2/ P
er QLCOOCHJ
ci

4dg

Il
L

padai il W 4

220 210 200 190 180 170 160 150 140 130 120 1'i0 100 90 80 70 60 50 40 30 20 10 ppm
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xzy=-6-15a

Archive directory: /export/home/wu/vemrsys/data
Sample directory:
File: PROTON

Pulse Sequence: s$Zpul

"BuO0C, COO"Bu

Oy~
O

N7 TCOOCH,
H
4dh

3.665

4.637
4,493

-—6.226
T 4.456

4.573

e 1.621
1.446

1.038
486

8.

o.000

e 0 L8798
0.632

: : . : e A
9 8 e T 6 5 4

o~ © © o ] L)

E 8 g B ] 2= 3

o e oo - - o
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*BuOOC. cootpy

4dh

| H ‘ i
“ ‘;1 |
W1 —— | L L

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 B0 40 30 20

10

ppm
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xzy=-6-14b

Archive directory: /sexport/home/wu/vnmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: sZpul

“BuDOC, £O0'By
1Ph

coocw3
adi

“

3.785

e 5.474

1.001

0.808

[ 1

e g ey e : e [
9 B8 7 i - S PR
Ears < = P S
B3 5 5 g8 3
- o ~ - “a w
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"BuOOC. COO'Bu

pos
N

QO Koo
4di
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x2y=6-18f

Archive directory: /Jexport/home/wu/vnmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: szpul

g pd
- -
L
“BuOOC, COO'Bu
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N7 YCOOCH,
H ~
4dj
e
o 5
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f < o
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1877 . R z
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“BuDOC, COO“Bu
—\1Ph

< / N{ ~COOCH;
- F

4dj

220 210 200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40

30

20

10

ppm
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xzy-6-21b

Archive directory:
Sample directory:
File: PROTON

Jexport /home /wu/vnmrsys /data

Pulse Sequence: sZpul

—.6.868
=—__§.842

Supplementary Material (ESI) for Chemical Communications
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Supplementary Material (ESI) for Chemical Communications

o
COO™BY__  ocH,
+BuOOC, = I

e
joy l‘ccsocﬂ
Hco— N/ | :

4ed

I
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xzy-6-21la

Archive directory: sexport/home/wusvnmrsys /data

Sample directory:

File: PROTON 2
&

Pulse Sequence: sZpul o
i
i
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&
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A
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|
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coo*Bu

B
“Bu00C & I !
N
N7 COOCH,

i

4fd

HsCO
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Supplementary Material (ESI) for Chemical Communications

/export/home /wu/vnmrsys /data

sZpul

Archive directory:
PROTON

Sample directory:

Fila:
Pulse Sequence:

Rzy=~5-48¢C

[43

ppm

45721

L 26721

-njer-e

COOCH,

[ T2 AN Saat

1C,Hg

992 ¢~

6Ll

) (Rl S = -
gept s — _ea 2
117 M

C3H500C, COOC,Hs

10



c13xzy=5-48¢C

Archive directory:
Sample directory:

File: CARBON

Pulse Sequence:

Solvent: CDC13
Ambient temperature

Mercury-30088

“mercury3oo®

JeXport shome /wu/vnmesys/data

s2pul

Relax. delay 1.000 sec
Pulse 28.0 degrees
Acg. time 0.500 sec
Width 18867.9 Hz
2048 repetitions

OBSERVE - C13,
DECOUPLE  H1,
Power 40 dB

75.4552785 MHz
300.0819042 MHz

continuously on

WALTZ=-16 modulated
N

DATA PROCESSING
Line broadening 8.0 Hz

FT size 32768

Total time 1 hr, 3 min, 46 sec

CzHs00C, COOC,Hs

H

4ga

174,357
—169.595
... 169.183

e

220

TP

T

200

TTTT T T

180

'CaHs
COOCH,

160

e

L R R

..139.330

140

Supplementary Material (ESI) for Chemical Communications
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T 127.731

—127.930

JWWMWMMW Wl

e o o R L B B e S L L L B

120

P
1

100

~——17.412
- 76.573

=77.000

—69.232

a0
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-13.967
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23 . 415

e e e e o B N B A B
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®zy-6=75a

Archive directory: Jexport/home wu/vnmrsys /data
Sample directory:

File: PROTON

Pulse Sequence: sZpul

"Bu0OC, COO"Bu
1 CoHs

'COOCH:

4ha

. 7.266

=__7.280

7.287

P s
7,227

—7 486
g [ 1 |
s 1 2 307

Supplementary Material (ESI) for Chemical Communications
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c13xry-6-75a

Supplementary Material (ESI) for Chemical Communications
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Archive directory: Jexportshome wuxj/vomrsys /data

Sample directory:
File: CARBON

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
Hercury-300BB “mercury3oo"

Relax, delay 17000 sec
Pulse 28.0 degrees

Acg. time 0.499 sec

Width 17699.1 Hz

152 repetitions

OBSERVE C13, 75.4552772 WHz
DECOUPLE HL, 300.0807172 WMz
Power 40 dB

continuously on

WALTZ=16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 1 hr, 55 min, 27 sec

W

T

220 200 180

174.53%

B B I e e B B i e
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xzy=6=77a

Archive directory:
Sample directory:
File: PROTON

Jexport /home/hk /vnmrsy s sdata

Pulse Sequence: s2pul

7.483
7.481

-
2]
"~

7.264

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

ETIL
'BUOOC. COO"Bu eSS
- CH3CH3CH; k1
N “COOCH,
H
dia |
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@ | gg
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I
1l
1l
|
A
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clixzy-6-77a

Supplementary Material (ESI) for Chemical Communications
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Archive directory: sexport/home /wuxj/vnmrsys /data

Sample directory:
File: CARBON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury=300B8 “"mercury30oo”

Relax. delay 1.000 sec
Pulse 28.0 degrees

Acg. time 0.499 sec

Width 17699.1 Hz

296 repetitions

OBSERVE €13, 75.4552880 MHz
DECOUPLE M1, 300.0807172 MHz
Power 40 dB

continwously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 1 hr, 55 min, 27 sec
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Supplementary Material (ESI) for Chemical Communications

Jexport/home/hk/vnmrsys sdata

s2pul

Archive directory:
PROTON

Sample directory

File:
Pulse Sequence:

wzy=-6=-79a

8¢

ppm
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claxzy-6-79a

Archive directory: sexport/home wuxj/vomrsys/data
Sample directory:
File: CARBON

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
Mercury-300BB “mercury3oo”

Relax. delay 1.000 sec
Pulse 28.0 degrees

Acg. time 0.439 sec

Width 17699.1 Hz

144 repetitions

OBSERVE €13, 75.4552794 MHz
DECOUPLE H1, 300.0807172 MHz
Power 40 dB

t. 2
continuously on ‘BuQOC COO"Bu
WALTZ-16 modulated - ICH,CHICH
DATA PROCESSTNG CHICH )2
Line broadening 4. z
FT size 32768 H O0CH;
Total time 1 hr, 55 min, 27 sec

dja

—27.951
—er.192

126.440
127.967

= s
77.430

“1%7.720
_127.452

-
w
]
-
=

—23.871
—21.408

46.878
39.877

-169.193
167.811
52,2486

——_25.589

140.552

174.625
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xzy-f-B2a
Archive directory: Jexport/home/hk/vomrsys/data
Sample directory:
File: PROTON

Pulse Sequence: sZpul

e
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i
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clixzy-6-82a

Archive directory: Jexport/home /wuxj/vnmrsys data
Sample directory:
File: CARBON

Pulse Sequence: sZpul
Solvent: CDC13

Ambient temperature
Mercury=-300BB “mercury3oo"

Ralax. delay 1.000 sec
Pulse 28.0 degrees
Acq. time 0.499 sec
Width 17693.1 Hz

OBSERVE C13, 75.4552783 WHz

DECOUPLE H1, 300.0807172 WHz o
Power 40 dB -
cont invously on ~
WALTZ-16 modulated o
DATA PROCESSING |
Line broadening 4.0 Hz )
FT size 32768 |
Total time 1 hr, 55 min, 27 sec
4k
w
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o
]
T
L e 0
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- o
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L Nwa’
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FYTL.18=C

Afchive directo

ry: sexport

sample difectory:

File: CARBON

home

WU | Senmrsys Jdata

Supplementary Material (ESI) for Chemical Communications
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Pulse Sequence: £2pil
Solvent: CDC13
Ambient temperature
Mercury=30088 “mercury3on” .
Relax. delay 1.000 sec
Pulse 28.0 degrecs
Acg. time 0.A8Y% cec
width 17699.1 Hz
112 repatitions
OBSERVE 13, 725.4552099 MHz =0
DECOUPLE H1, 500.0807172 MH2 =e
Power 40 d@ -~
continuously on ™o
WALTZ-16 modulated |
DATA PROCESSING »
Line broadening 4.0 Hr
FT sige 32768
Tota) time 1 hr, 26 min, 35 sac 5
0
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el
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Archive

samp 1

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010
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Archive direcLory: export shome wux ) svnmisys /sdata
Sample directory:
File: CARBON

33.894

Pulze

Sequence: sZpul

Sol ¢ OmMsD

Amblent temperature
Marcury=300B8 “"mercury3ioQ"

_39.622

Helax. delay 1.000 sec

Pulse 28.0 dégrees

Acg. time 0.500 sec

Width 1768%.1 Hz

128 repetitions

OBSERVE C13, 75.4850160 MHz
DECOUPLE  H1, 300.0821426 MHZ

. 40.181

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
FT s)ze 32768

Total time 57 min, 45 sec

HO,C Ph
. HOC ]

Ph CO,Me

-40.453

o IZ

128.073

—aq0.725

.908

— 1721
171
—166.901
.693
61.613
56.115
53.996

68.900
65

336

as

65

064
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Data File Do \LOWVETDATAVAEV-5-190\XEV-5-19 2003-01-07 10-14-54%5IGL00000Z.D
Samyle Name: xzy-5-15a

Acg. Operator :oxEv Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 92
Injection Date @ 17772005 10:27:11 AM Inj : 1

Inj Volume : 5 ul
Acg. Method D NLCVEV, DATAY RET-5-190X2¥-5-1% 2002-01-07 10-14-54\ASH-30-70-15ML-2200NM. M
Last chanmed 1271542008 10:32:26 AM by x=y
Analysis Method @ DiyLOWVIEVNDATANXEY-5-19\XZ¥-5-159 20059-01-07 10-14-54%5IG1l000002. DDA M [ASH-
30-70-15ML-Z2200M. M)
Last changed :OTARFE009 3:40:5% FM by LTL
modified after loading)

WD A igwdength=220 nm (0oL CHE WOATAY-5- 18 ZY-5-18 2009-01-07 10:14-5A51G 1000002 .00
mal z E
@
2254 N
Tl
200 CaHsO0C CO0CaHs
%TF‘h
175 .
@ N7 COOCH,
H
a0 {4aa)
126
100
75
50
254
T T T T T
28 3 af 4 485 min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelenogth=220 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 Z.614 MM 0.11%5 411.12451  57.15546 16.4640
2 3.2 M 0.1537 2085.95242 219.01387 83,5380
Totals : 249710693 276.19933
**% End of Report ***
Inscrumernt 1 7/9/200% 3:41:05 M LTL Page 1 of
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Data File Do \LOWXETDATANKEV-5-15\XEV-5-15 2003-01-05 09-59-36,5IG1000001.D
Samyle Name: xzy-5-15a

Acg. Operator :oxEv Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 86
Injection Date @ 1/5/2005 10:0Ll:00 AM Inj : 1

Inj Volume : 5 ul
Acg. Method D ZLCVEV, DATAY REY-5- 15 XZ¥-5-15 2002-01-05 09-5%-36%A5H-30-70-1ML-2200NM. M
Last chanmed 1271542008 10:32:26 AM by x=y
Analysis Method @ DiyLOYIEVNDATANXEY-5-15VXKZ¥-5-15 2009-01-05 05-59-36,5IGl000001.DvDAM [ASH-
30-70-15ML-Z2200M. M)
Last changed D OTARFE00% 3:35:51 FMM by LTL
modified after loading)

WD A igwdength=220 nm (0oL CHEE WOATAY-5- 18 ZY-5-15 2009-01-05 09-59-36.5 161000001 .00
mAU 5
250 CoHs00C CO0CoHs
Fh
= .
2 M~ CO0CH;
200 o H
{4aa)
150 4
100
50+
0
T T T T T T T T
24 2f 28 3 3.2 34 a3 a8 min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelenogth=220 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 Z.607 VW 0.0%57 1755.90344 277.32416 49,1695
2 3.280 v 0.1410 15815.22021 1%4.27687 50,8305
Totals : 35871.12366 471.60033
**% End of Report ***
Inscrumernt 1 7/9/200% 3:35:54 M LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File D:3ZLOWVET,DATANKEY-5-454XET-5-45 2009-03-18 16-51-1245IG100000Z.D

Samyle Name:

wEy-5-49a

Acg. Operator
Ao, Instriment :
Injection Date

Az, Method

Last changed
Analysis Method :

: dongxiugin Jeqg., Line : 2
Instrument 1 Location @ Vial 61
: 3/15/2009 5:03:32 MM Inj : 1

Inj Volume : 5 ul

¢ Do NLCYEV DATAY XEY-5-494XZ¥-5-49 2005-03-18 16-51-12%VASH-30-70-10ML- 22 0NM-

10MIN. M

@ 1762009 9:03:30 AM by x=v

DY LOVIEVDATAN XEV-5-450XZ¥-5-45 2009-03-158 16-51-1233IG1000002. DDA M [ASH-
30-70- 10ML -2 208H- 10T, M)

Last changed  7A9/200% 3:47:00 PM by LIL
(modified after loading)
Method Info 1 ASH-30-70-1, MML-220(20)
WA A, Wiaweength= 220 nm (DL OO WDAT AN Y- 5400 -5-40 200903-18 16-:51- 125161000002 .0
mAl ~ ko
o
300 o ]
PhH,COOC  COOCH;Ph
Fh
250 - :
N~ CO0CH,
H
200 (4ba)
150 =
o
W
100
a0 4
0 .
T T T T T T T T T
& a5 5] 65 T il 9 a5 q a5 min
Sorted By Sigual
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawvelength=2Z2Z0 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 5.61% BY 0.3245 2620.22412 124.00349 17.5103
2 7.7 M 0.6604 1.2336led  312.55548 82,4897
Totals : 1.50153e4  436.58397
**%* End of Report ***
Inscrumernt 1 7/9/200% 3:47:03 M LTL Page 1 of

68



Supplementary Material (ESI) for Chemical Communications
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Data File D:3ZLOWVET,DATANKEY-5-484¥ET-5-48 2009-03-16 15-44-0545IG100000Z.D

Samyle Name: xzy-5-45a

Acg. Operator
Injection Date

Acg. Method
Last changed

Analysis Method @

: liang gang Jeqg., Line : 2
Ao, Instriment :

Instrument 1 Location @ Vial Z1
: SF164200% 3:55:18 PM Inj : 1

Inj Volume : 5 ul

Do ZLCYEV, DATAY XEV-5-48YXZ¥-5-48 2005-03-16 15-44-05VASH-30-70-220MM-1ML. 1

: TFLFE008 §:17:03 PMM by xEv

DA LOVEY DATAN REY-5-480KZ¥-5-48 Z2009-03-16 15-44-05,3IG1000002.DYDa M (ASH-
30-70-220NM- 1ML 1)

Last changed D OTARFE009 3:44:15 FM by LTL
modified after loading)
WD A igwdength=220 nm (0oL CHE WOAT AT 5484 ZY-5-48 2009-03-16 154405516 1000002 .00
mal ] ¥
a0 ] PhH,COOC  COOCHzPh
o Fh
35 W .
¥ @ >Nj “COOCH,
H
30
{4ba)

25

204

15

10

5]
0
T T T T T T T T
45 55 1] 6.5 T riil g 8.8
Area Percent Report

Sorced By Signal
Multiplier 1.0000
Dilution 1.0000

Use Mulciplier & Dilucion Factor with ISTDs

Signal 1: WDL A, Wawelenogth=220 rm

Pealr RetTime Twpe Width Area Height Area
#  [min] [min] mAT +s (Wil ] 5
el e e I ] el Bl bl
1 S.248 VvV 0.2357 651.40741 44.11064 47,2178
2 5.70% MM 0.4314 772.55565 25.8617% 52,7822
Totals : 1464.25305 73.97242

Inscrument 1 7/9/2009 3:44:158 MM LTL

**% End of Report ***
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Diata File De\LOWHET,\DA
wzy-5-50a

Samyle Name:

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

TANEY-5-50,XEF-5-50 2009-03-21 05-27-5245IG1000001.D

Acg. Operator
Ao, Instriment :
Injection Date
Acg. Method
Last changed

Analysis Method :

liang cang Jeqg., Line : 1
Instrument 1 Location @ Vial &4
T O3F2Z1F2009 9 20:04 AM Inj : 1

Inj Volume : 5 ul

¢ Do NLCYXEV, DATAY XEY-5- 500 XZ¥-5-50 2005-03-21 05-27-52VASH-30-70-10ML- 22 0NM-

Z0MIN. M

T O3F21/2005 S:25:25 AM by liang ofatg

(modified after loadineg)
DA LOVEET DATAN XET-0-500KEY -5-50 Z200%9-03-21 05-27-52,3IGl000001. DDt M (ASH-
30-70-10ML -2 200M- 20MIH. M)

Last changed T T/RFE00%8 3:5E2:20 PFM by LTL
(modified after loading)
Method Info @ ABH-30-70-1. (ML-220(20)
WD A, Wilvedengih= 220 nm (D0 CHZ WOAT AR ZY-5-50 0 Zv-5-50 2009-03-21 09 27-52151G 1000001 .0)
mAl o = A
=2 ,@*
20
PhOOC COOPH
70 hph
0] @ NG O0CHs
H
50 {4ca)
7 @
o gﬁﬁ
30 gé
20
10
D -
T T T T T
i g 10 12 14 min

Sorted By
Mulciplier
Dilution

Area Percent Report

Signal
1.0000
1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawvelength=2Z2Z0 rm

Pealr RetTime Twpe Width Area Height Area
#  [min] [min] mAT *3  [mAT ] 5
|- e
1 £.538% MM 0.6435 553.3060% 24.806582 11.1282
Z 10.457 MM 1.4282 7954.70465 §9.33158% ©55.8738
Totals : 8613.07074 114.13371

Inscrument 1 7/9/2009 3:52:22 MM LTL
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File De\LOWVETDATAVAEV-5-48\XET-5-48 2009-03-16 16-20-26%5SIGL000001.D
Sample Name: xzy-5-45h

Acg. Operator : liang gang Jeqg., Line : 1

Aog. Instriment : Instrument 1 Locacion @ Wial 22
Injection Date @ 371672009 4:22:24 PH Inj : 1

Inj Volume : 5 ul

Az, Method Do ZLCYEV, DATAY XEV-5-48YXZ¥-5-48 2005-03-16 16-20-26%ASH-30-70-220MM-1ML. 1

Last changed T 12005 §:17:03 PM by 2=y

Analysis Method @ DiALOVEY\DATANXET-5-480KZ¥-5-48 2009-03-16 16-20-26%,35IG1000001.DYvDia M (ASH-

30-70-220NM- 1ML M)
Last changed D OTARFE009 3:45:45 FM by LTL
modified after loading)

WD A igwdength=220 nm (0oL CHE WOAT A 5484 ZY-5-48 2009-03-16 16-20-26.5161000001.00)
mal [l
120
PhOOC COOPh
100 h
@ N COOCH;
H
20
z (4ca)
w@
G0
a0
204
a L
T T T T T
5 1] 7 g ] i0 min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelenogth=220 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1  5.877 VB 0.3232 2744.12744 128.603585 51.3001
2 B5.504 BE 0.5860 2605.04102 67.04375 48,6595
Totals : 5349.16846 195.64761
**% End of Report ***
Inscrumernt 1 7/9/200% 3:4%9:47 M LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETDATAVAEV-6-2\XZV-6-2 2009-04-21 21-14-55,5IG1000001.D
Sample Name: xzy-6-Ze

Acg. Operator
Ao, Instriment :
Injection Date
Acg. Method

Last changed
Analysis Method :

Last changed

: dong xiugin Jeqg., Line : 1

Instrument 1 Location @ Vial Z1

s 4FZ1/2005 SrlA:24 PM Inj : 1

Inj Volume : 5 ul

D NLCVEVDATANXEY-6-2YXEY-6-2 2009-04-21 21-14-55%A3H-10-%0-10ML- 21 OMM- 20T H.
"

44572009 5:z26:07 PM by xEv

Dy LOVEVDATAN XEY-6-242ET-6-2 2009-04-21 21-14-55%\3IG1000001. DDA M (ASH-10-
S0-10ML-21 ONM-Z 0T M)

OWARFE005 3:56:42 P by LTL

modified after loading)

72

WA A, Viaweength=2 10 nm (DAL OGS WRAT A6 2% FY-6-2 2009-04 21 21- 14 551G 1000001 .00
mal ] =
1400 *’BUOOC COO{-BU
:bj—F‘h
1200 .
@ M COOCH;
H
1000 [4!:]3)
200
600
400 -
&
=+
200 4
D_ T
T T T T T
3 4 & 5} 7 8 min
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mATT *s [mar ] ]
el Rl R B B Bl el bl
1 4287 VW 0.20d40 4373.53174 277.80310  S.0050
2 5.670 VB 0.4545 4.5253%e24 1554.50823 50.9544
Totals : 5.41724ed  1832.61133
T +%% Bnd of Report v
Inscrumernt 1 7/9/200% 3:56:44 M LTL Page 1 of




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETMDATANKEV-6-5NXET-6-57 2003-08-31 20-14-200SIGLO0000Z.D
Sample Name: xzy-6-57cC

Acg. Operator HE e Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial Z1
Injection Date @ &F31/2009 5:2%:37 PH Inj : 1

Inj Volume : 5 ul

Acg. Method D ZLCVEV,DATAYREY-6-57\KZ¥-6-57 2002-05-31 20-14-200ASH-10-590-10ML-2100M-
10MIN. M

Last changed T 34472005 10:06:55 AM by liatg ofatg

Analvysis Method @ De\LOVIEW,DATAVMEY-6-57\XZT-6-57 2009-05-31 20-14-2008IGL000002.D4DA M [ASH-
10-%0-10ML -2 LOMM- 10MIN. M)

Last changed D 5/14/200% 4:15:24 PM by dxg
modified after loading)

AT A, Wiweength=2 10 nm [ D: LU O] A2 - Ba7 2 (-5 7 0080531 20F 14-200.5 1G 1000002 - 0)
mad 7
4 [
500 BuCOC -ootgy
- 1Ph
a0 ] N~ COOCH;
H
(4da)
300 -
200 4
100 4
0
T T T T T T
2 3 4 5 i 7 ] min
Sorted By H Signal
Multiplier : 1.0000
Dilurtion H 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mATT *s [mar ] ]
el Rl R B B Bl el bl
1 4.326 MM 0.2716 5342.89545 573.26685 51,0352
2 5.537 MM 0.4247 S20.05310 36.10443 G.9645
Totals : 1.0262%e4  609.37123
T +%% Bnd of Report v
Inscrumert 1 571472009 4:18:26 PM dxy Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File De\LOWMETDATANKEV-5-53\XEV-5-53 2009-03-25 15-52-31%5IG1000001.D
Samyle Name: XZI¥-5-53a

Acg. Operator

Ao, Instriment :

Injection Date

Acg. Method
Last changed

Analysis Method @

: zhang zhihai Jeqg., Line : 1
Instrument 1 Location @ Vial 75
T 3F2G/2009 3:54:158 MM Inj : 1

Inj Volume : 5 ul

: D ZLCYREY, DATANKEY-5-534XEY-5-53 2005-03-25 15-52-31\A8H-10-50-10ML-2100M. M
T 344720059 10:02:27 AM by liatg ofatg

DA LOVEY DATAN REY-5-530KZ¥-5-53 2009-03-25 15-52-3143IG1000001.DYDa M (ASH-
10-50-10ML -2 LONM. M)

Last changed O TASFE00% 3:54:40 FM by LTL
modified after loading)
WD A igwdength=2 10 nm (0oL CHE WOAT A 5-53 0 ZY-5-63 2009-03-25 15-52-3105161000001.00
mal £
500 *BUOOC COO*’BU
-~ 1Ph
a0 [ Co0CH;
=+
& (4da)
o
300
200
100 -
0
T T T T T T T T
4 45 i 55 i G5 7 i min
Area Percent Report
Sorced By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 4.275 W 0.2634 5520.85840 566.55017  50,104%
2 5.584 VB 0.4725 5779,75185 313.73007 49,8851
Totals : 1.26006e4  B50.23024
**% End of Report ***
Inscrumernt 1 7/9/200% 3:54:42 M LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETMDATAVKEV-6-11\XET¥-6-11 2003-05-06 10-55-43,5IG1000001.D
Sample Name: xzy-6-1lc

Acg. Operator :oxEv Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 62
Injection Date @ 57672005 10:57:20 AM Inj : 1

Inj Volume : 5 ul

Az, Method D NLCYVEVADATAY XEY-6-11YXZ¥-6-11 2005-05-06 10-55-43%VA5H-10-90-10ML-210NM. 1

Last changed T 344720059 10:02:27 AM by liatg ofatg

Analysis Method @ DoALOVEY\DATANXET-6-110KE¥-6-11 2005-05-06 10-55-4343IG1000001.DYDia M (ASH-

10-%0-10ML -2 100M. M)
Last changed  TARFE009 4:0Z:08 FMM by LTL
modified after loading)

WD A igwdength=2 10 nm (DL CHE WOATARY-6- 1 18 ZY-6-11 2009-05-06 10-55-40.516 1000001 .00
mAl
00
“BuDOC COOHBu
1750 "Fh
Iy CO0CH,
1500
1250 (4db)
1000
750
a00
] r.:,"@w
250 Ew@m
0 .
T T T T T T T
3 a8 4 45 i 55 1] G5 min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 4.118 MM 0.2773 3.576%3e4  2149.52466 51,8303
2 5.2z mm 0.4625 3182.20453 114.66626  §.1697
Totals : 3.89515e4  2264.19092
**% End of Report ***
Inscrumernt 1 7/9/200% 4:02:11 M LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File D:dZLOVET\DATANKEY-6-114XE¥V-6-11 2009-05-06 10-2Z2-2643IG1000002.1
Sample Name: xzy-o-lla

Acg. Operator I OXEV Jeq. Line : 2
Acg. Instrment : Instrument 1 Location @ Vial &1
Injection Date @ S5/6/200% 10:34: 50 AM Inj : 1

Acg. Method

Last changed
Analysis Method :

Inj Wolume : 5wl

D DIANLOVEEVDATANXEY-6-110XZ¥-6-11 2009-05-06 10-22-26%A5H-10-50-10ML-210MM. M
@ SF/4/200% 10:02: 27 AM by liang gang

DA LOVETDATAN XET-6-110X2T-6-11 200%9-05-06 10-22-26°5IG1000002. DDA M (ASH-
10-%0-10ML -2 LOHM. M)

Last changed T 920059 3:55:04 PM by LTL
(modified after loading)
WD A, Wiweength=2 10 nm (DAL CHE WOATAKZY-6- 119 Z-6-11 2009-05-06 10-22-2645 161000002 . 0)
mal b
2500
SBU00C COQMBu
000 “Fh
y COOCH,
2
il
1500 4
(4db)
1000
a00
D_
T T T T T T T T
4 45 5 55 6 65 7 5 i
Area Percent Report
Gorted By Signal
Malciplier 1.0000
Dilurtion H 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A4, Wawvelength=210 rm
Peak RetTime Twpe Widch Area Height Area
# [min] [min] mAT *= [mar ] %
-—l--—-—-——| | [ ]
1 4.115 Vv 0.2663 4.33550e4 2514.40320 45,6444
2 5.204 VW 0.4626 4.45260e4 1470.00%28 50.3556
Totals : §.54245%e4  3954.41748
*#%% End of Report **%*%
Instrument 1 7/%/200% 3:5%:0% FM LTL Fage 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETMDATANVAEV-6-18\XET-6-18 2003-05-13 12-44-51,5IG1000001.D
Sample Name: xzy-6-1l8e

Acg. Operator : dong xiugin Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 14
Injection Date : 5/13/2005 1Z:46:05 FM Inj : 1

Inj Volume : 5 ul

Az, Method D NLCYEVDATAY XEY-6- 18V XZY-6-18 2005-05-13 12-44-51VASH-55-5-10ML-Z10RMM. 1

Last changed T BFTF20059 4:259:35 MM by 1tl

Analysis Method @ DoALOVEY\DATANXEY-6-180KZ¥-6-18 2009-05-13 1:2-44-5143IG1000001.DYvDa M (ASH-

95 -6-10ML-Z1 0MM. M)
Last changed D OTARFE009 4:10:44 FM by LTL
modified after loading)

77

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweengh=2 10 nm [ D: LU O] 2 -6 1 B0 2 (-6 15 2008-05-13 12-84-5 751G 1000001 .0)
mad ] T LY
: g
N
1000 1 *BuD0C COOMBu
P
CO0CH
300 1 H 3
(4dc)
600 -
400 -
200
-
T T T T T
4 6 2 10 12 i
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 4.574 MM 0.3437 2.34823e4 1135.55774 91,5345
2 673 MM 0.7083 2171.66675  51.03012  8.4652
Totals : 2.5653%e4  1155.58786
**% End of Report ***
Inscrumernt 1 7/9/200% 4:10:45 FM LTL Page 1 of



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File De\LOWVETMDATAVAEV-6-18\XET-6-18 2003-05-13 12-24-22,5IG1000001.D
Sample Name: xzy-6-18h

Acg. Operator : dong xiugin Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 13
Injection Date =@ 5/13/2005 1Z2:25:40 FM Inj : 1

Inj Volume : 5 ul
Az, Method D ZLCVEV, DATAYREY-6- 18 X2¥-6-18 2002-05-13 12-24-22\A5H-95-5-10ML-2100M. M
Last changed T BFTF20059 4:259:35 MM by 1tl
Analysis Method @ DiyZLOWVIEVNDATANXEY-6-18\XZ¥-6-18 2009-05-13 12-24-22,5IGl000001.DYDALM [ASH-
95 -6-10ML-Z1 0MM. M)
Last changed D OTARFE009 4:04:17 FMM by LTL
modified after loading)

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweengh=2 10 nm [ D: LU O] 2 -6 1 B0 2 (-6 15 2008-05-13 12-24-22.5 161000001 .0)
meaU
140
Bu00C COCHBu
1200 - R
N~ ¥CO0CH,
H
100 4
(4dc)
80 +
h@@'&
=
60 =
40_
20 4
0
T T T T T
4 5 i 7 2 9 i
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 4.581 MM 0.3466 2529.00806 140.83606 50,1202
2 6737 MM 0.83304 2014.260%4  53.50456 49.3798
Totals : 5543.568%% 155.34062
**% End of Report ***
Inscrumernt 1 7/9/200% 4:04:20 FM LTL Page 1 of
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Data File D:dZLOWVET,DATANEY-6-124¥ET-6-12 2009-05-07 16-03-1445IG1000001.D

Samyle Name:

Acg. Operator

Ao, Instriment :

wEy-6-12Zh

lel Jeqg., Line : 1
Instrument 1 Location @ Vial 32
t EFTFE005 4:04:33 MM Inj : 1

Injection Date

Acg. Method
Last changed

Analysis Method @

Inj Volume : 5 ul

: D ZLCYREY, DATAN KEY-6-12WVHKEY-6-12 2005-05-07 16-03-14%A8H-10-50-10ML-2100M. M
T 344720059 10:02:27 AM by liatg ofatg

DA LOVEY DATAN XEY-6- 120 KZ¥-6-12 2005-05-07 16-03-14%43IG1000001.DYDa M (ASH-
10-50-10ML -2 LONM. M)

Last changed OTARFE009 4:160:28 MM by LTL
modified after loading)
WD A igwdength=2 10 nm (0oL CHE WOATAMY-6- 1 28 ZY-6-12 2009-05-07 16:03- 1516100000100
mAU Z k
W
fld
&0 *BUOOC COCHBu
“Ph
000 "o 7 TC00CH;
4dd
1500 ( )
1000
]
500 1 @r,_,'.\
g
S
0 ! T
T T T T T T
3 4 i i T g ] min
Area Percent Report
Sorced By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 5.13 MM 0.4315 7.2146led 2784.41455 52,7336
2 6.843 MM 0.6354 5653.19043 145.25455  7.2664
Totals : 7.77993ed4  2032.69910
**% End of Report ***
Inscrumernt 1 7/9/200% 4:16:31 FM LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
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Data File Do \LOWVETMDATANKEV-6-12\XETV-6-12 2003-05-07 15-36-07,SIGLO0000Z.D
Samyle Name: xzy-6-l2a

Acg. Operator :1el Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 31
Injection Date @ 5¢/7/200% 3:45:2% M Inj : 1

Inj Volume : 5 ul

Az, Method D NLCYVEVADATAY XEY-6- 12V XE¥-6-12 2005-05-07 15-36-07VA5H-10-90-10ML-210NM. 1

Last changed T 344720059 10:02:27 AM by liatg ofatg

Analysis Method @ DiALOVEY\DATANXEY-6-120KE¥-6-12 2005-05-07 15-36-074,3IG1000002.DYvDa M (ASH-

10-%0-10ML -2 100M. M)
Last changed OTASFE009 4:13:05 FMM by LTL
modified after loading)

WD A igwdength=2 10 nm (0oL CHE WOATAMY-6- 1 28 ZY-6-12 2009-05-07 15-36-00.516 100000200
mAl ] %
200 .
BuCOC COO0+Buy
700 Al
CO0CH,
£00 5 o H
=
500 (4dd)
400
300
200
100
0
T T T T T T T T T
2 3 4 i 1] 7 g ] 10 11 min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 5.138 W 0.3672 2.12233e4  584.86165 50,0453
2 6.807 VB 0.6045 2.11823e4  539.57645 49,5517
Totals : 4.24057ed4  1424.73816
**% End of Report ***
Inscrumernt 1 7/9/200% 4:13:058 M LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETMDATANKEV-6-15\XE¥-6-15 2003-05-11 20-30-35,5IG1000001.D
Sample Name: xzy-6-15f

Acg. Operator : dongxiugin Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 86
Injection Date @ 5/11/2009 5:31:52 PH Inj : 1

Inj Volume : 5 ul

Az, Method D NLCYEV DATAY XEV-6- 15V XE¥-6-15 2005-05-11 20-30-35%VA5H-55-5-10ML -2 10N, 1

Last changed T BFTF20059 4:259:35 MM by 1tl

Analysis Method @ DoALOVEY\DATANXEY-6-150KZ¥-6-15 2005-05-11 20-30-3545IG1000001.DYDa M (ASH-

95 -6-10ML-Z1 0MM. M)
Last changed D OTARFE009 4:21:03 MM by LTL
modified after loading)

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweengh=2 10 nm [ D: LU O A2 -6 150 2 16 15 2008-05-11 20 30-35.5 16 1000001 .0)
meaU
2500
“Bu00C  COOMBu
- Ph
o] F N“YCO0CH;
H
1500 ﬂde]
1000
ol
500 i
+
©
i
o T
T T T T T T T T
4 45 5 55 i 68 7 75 2 i
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 5.280 MM 0.44586 7.085957e4 2634.36060 52,3695
2 7.1 M 0.6284 5856.55273 155.32179 7.6302
Totals : 7.67553e4  2785.0823%
**% End of Report ***
Inscrumernt 1 7/9/200% 4:21:06 FM LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETMDATANKEV-6-15\XE¥-6-15 2003-05-11 20-16-33,5IG1000001.D
Sample Name: xzy-6-15C

Acg. Operator : dongxiugin Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 385
Injection Date @ 5/11/2009 5:15:11 PM Inj : 1

Inj Volume : 5 ul
Az, Method D ZLCVEV, DATAY REY-6- 15\ XZ¥-6-15 2002-05-11 20-16-33\A5H-95-5-10ML-2100M. M
Last changed T BFTF20059 4:259:35 MM by 1tl
Analysis Method @ DiyLOWVIEVZDATANXEY-6-15\XKZ¥-6-15 2009-05-11 20-16-333,5IGl000001.DVDAM [ASH-
95 -6-10ML-Z1 0MM. M)
Last changed D OTARFE009 4:18:15 FMM by LTL
modified after loading)

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweengh=2 10 nm [ D: LU O] A2 -6 150 2 1~ 15 2008-05-11 20F 16-30.5 16 1000001 .0)
maLl &
00
“Bu00C COOMBu
1750 - —Ph
1500 - F H CO0CHs
&=
=
-~
1250 4 {4de)
1000
750
500
250
0
T T T T T T
5 i 7 2 ] 10 i
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 5.287 Vv 0.39581 5.23163e4 2021.11304 45,6239
2 7.097 VE 0.6214 5.31094ed4 1314.42187 50.3761
Totals : 1.05426e5  3335.534%1
**% End of Report ***
Inscrumernt 1 7/9/200% 4:15:17 M LTL Page 1 of

82



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File D:dZLOVKET\DATANKEY-6-12VXE¥-6-12 2009-05-07 1%-53-0643IG1000001.1
Sample Name: xzy-o-l:2d

: 1el Jeq. Line : 1

Acg. Operator
Acg. Instrment : Instrument 1 Location @ Vial 34
Injection Date @ S¢/7/200% 7:54:31 MM Inj : 1

Acg. Method

Last changed
Analysis Method :

Last changed

Inj Wolume : 5wl

o D AZLCWHET,DATAN XEY-6-12WHKET-6-12 20059-05-07 15-53-06°%ADH-5-595-10ML-210KM. H
 5ATFE00% T7:17:41 FM by 1tl

DA LOVET DATAN XET-6-120XZT-6-12 200%-05-07 1%-53-06°%5IGL000001.INDA.M [ADH-5-
S5-10ML-Z1 MM M)

D TASFE009 4:24:42 PM by LTL

(modified after loading)

ST A, Wiwedength=2 10 nm (DAL CHE WOATAKZY-6- 129 Z-6-12 2009-05-07 19-53-06451G1000001.0)
mal ] =2
350
200 - *BUOOC. COOMBY
-Ph
250 N~ TCO0CH;
H
Cl
200
150
100 4
2
=
50 2
0 . k
T T T T T T T T T
] 9 10 11 12 13 14 15 16 17 i
Area Percent Report
Gorted By Signal
Malciplier 1.0000
Dilurtion 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl &,

Wavelength=210 rm

Peak RetTime Twpe Widch Area Height Area

# [min] [min] mAOD *= [marr ] %
-—l--—-—-——| | [ ]

1 11.500 BE 0.4025 1.035%4e4 354.47974  59.0141

2 15.052 BB 0.4964 1253.09935 38.95367  10.9852
Totals : 1.16795e4 423.43341

#*% End of Report ***
Instrument 1 7/%/200% 4:24:44 FM LTL Fage 1 of 1
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File D:dZLOVET\DATANKEY-6-124XE¥-6-12 2009-05-07 1%-20-08Y3IGL00000Z. I
Sample Name: xzy-o-l:Zb

: 1el

Acg. Operator Jeq. Line : 2
Acg. Instrment : Instrument 1 Location @ Vial 33
Injection Date @ S¢/7/200% V:32:32 MM Inj : 1
Inj Wolume : 5wl
Acg. Method D DA LOVEETVDATANXEY-6-120KZ¥-6-12 2009-05-07 159-20-05%ADH-5-55-10ML-Z101M1. M
Last changed : 5ATFE00% T:il7:4l PM by 1cl

Analysis Method :
S5-10ML-21 ONM. M)

DA LOVET DATAN XET-6-120XZT-6-12 2009-05-07 1%-20-08\5IGL00000Z, INDA.M [ADH-5-

Last changed T 92005 4:22:41 PM by LTL
(modified after loading)
ST A, Wiweength=2 10 nm (DAL CHE WOATAKZY-6- 129 Z-6-12 2009-05-07 19-20-08.5 161000002 . 0)
mal ] =
200 =
=]
z
700 tBuOOC, CO0MBu
“Ph
600
N =CO0CHs
500 M| H
<400
300
200
100
D_w_/\ . ,
T T T T T
] 10 12 14 16 18 min
Area Percent Report
Gorted By Signal
Malciplier 1.0000
Dilurtion H 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A4, Wawvelength=210 rm
Peak RetTime Twpe Widch Area Height Area
# [min] [min] mAT *= [mar ] %
-—l--—-—-——| | [ ]
1 11.86l1 BE 0.4055 2. 4715524 §595.10565 50.0373
2 14.997 BE 0.5206 2.46760ed4  T02.24927 49,2627
Totals : 4,53507e4  1557.354%2
*#%% End of Report **%*%
Instrument 1 7/%/200% 4:22:45 FM LTL Fage 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETMDATANKEV-6-18\XET-6-18 2003-05-13 12-05-14%5IG1000001.D
Samyle Name: xzy-6-15d4

Acg. Operator : dong xiugin Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 12
Injection Date = 5/13/2005 12:06:37 FM Inj : 1

Inj Volume : 5 ul
Az, Method D ZLCVEV, DATAY REY-6- 18 X2¥-6-18 2002-05-13 12-05-14%ASH-95-5-10ML-2100M. M
Last changed T BFTF20059 4:259:35 MM by 1tl
Analysis Method @ DiyZLOYVIEVZDATANXEY-6-18\XZ¥-6-158 2009-05-13 12-05-14%5IGl000001.DYDAM [ASH-
95 -6-10ML-Z1 0MM. M)
Last changed OTARFE009 4:2%:10 FMM by LTL
modified after loading)

85

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweength=2 10 nm [ D: LU O] A2 -6 1 B0 2 1-6 15 2008-05-13 12-0%- 14,5 1G 1000001 .0)
maLl g
300 &
Bu00C COCHBu
250 PR
N DOCH,
200 4 H
¢l (4dg)
150
100
50 4 .
&=
I
=
. , AN :
T T T T T T T T T
4 5 6 7 ] ] 10 11 12 12 i
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 5.105 VE 0.36594 7343.61572 302.15%872 50,1259
2 9337 VE 0.5232 804.55774  20.00068  9.83741
Totals : G145.17346 322.1973%
**% End of Report ***
Inscrumernt 1 7/9/200% 4:2%9:12 M LTL Page 1 of



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETMDATAVKEV-6-18\XET¥-6-18 2003-05-13 11-31-25,5IGL00000Z.D
Samyle Name: xzy-6-15a

Acg. Operator : dong xiugin Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 11
Injection Date = 5/13/2005 11:43:53 AM Inj : 1

Inj Volume : 5 ul
Acg. Method : D ZLCYREY,DATAN MEY-6-18YKEY-6-18 2005-05-13 11-31-25%\ARH-55-5-10ML-2100M. 0
Last changed T BFTF20059 4:259:35 MM by 1tl

Analysis Method @ DoALOVEY\DATANXEY-6-18VKZ¥-6-18 2005-05-13 11-531-25,3IG1000002.DYvDa M (ASH-

95 -6-10ML-Z1 0MM. M)
Last changed DOTARFE009 4:27:13 MM by LTL
modified after loading)

86

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweength=2 10 nm [ D: LU O A2 1 -B 1 B0 2 (-6 15 2008-05-13 11-31-250.5 16 1000002 - 0)
maLl g
350 &
SBUO0C COCHBu
300 Ph
] QO0CH;
250 H
o (4dg)
200 +
140 g
=
100
50
0
T T T T T T
4 i 2 10 12 14 min
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 5.105 VE 0.3637 8§351.559180 352.37655 50,5417
2 9,446 VE 1.0755 8113.74603 115.26334 49,1553
Totals : 1.55053e4  455.340%0
**% End of Report ***
Inscrumernt 1 7/9/200% 4:27:15 M LTL Page 1 of



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File D:dZLOWVET,DATANEY-6-154¥ET-6-15 2009-05-12 17-26-0145IG1000002.D

Samyle Name:

Acg. Operator
Ao, Instriment :

wEy-6-15d

lel Jeqg., Line : 2
Instrument 1 Location @ Vial 74
1 EFLZ/2009 G:40:27 MM Inj : 1

Injection Date
Acg. Method

Last changed
Analysis Method :

Inj Volume : 5 ul

D NLCYEVDATAY XEV-6- 15V XE¥-6-15 2005-05-12 17-28-01%VA5H-55-5- 10ML -2 10N~

Z0MIN. M

D 5FTFE00% 5:36:12 PM by Itl

Dy LOVEVDATAN EZY-6-15VXZV-6-15 2009-05-12 17-25-0145IG1000002. INDA M [ASH-
S55-5-10ML-Z1 (PN -2 0MIN . 1)

Last changed 7972009 4:33:07 PM by LIL
(modified after loading)
Method Info 1 ASH-95-5-Z10MM-1. OML
ST A, Wivwedength=2 10 nm (DAL CHE WOATAKZY-6- 159 Z-6-15 200905-12 17-28-01.5 161000002 . 0)
mAd 4
*Bu0OC COOEY
200 ~1Ph
Iy D0CH;
600 -
(4dh)
400
200 4 &
E@ﬁd}'
=+
o
AW
0
T T T T T T
2 6 2 10 12 14 i
Sorted By Sigual
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl 4, Wawvelength=2Z10 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 5.625 MM 0.4823 2.8516led O71.25213 90.7835
2 9,415 MM 1.6774 2892.91455  23.74377 9.2105
Totals : 3.14050e4  1000.042%0
**%* End of Report ***
Inscrumernt 1 7/9/200% 4:33:08 M LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETDATANAEV-6-58\XET-6-58 2009-09-08 19-56-36%5IGLO0000Z.D
Sample Name: xzy-6-58( 1 )

Acg. Operator : zhihai zhang Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 34
Injection Date @ %¢&/200% 5:0%:04 PM Inj : 1

Inj Volume : 5 ul

Az, Method D NLCYEV, DATAY XEV-6-58YXZ¥-6-58 2005-09-08 15-56-36%A5H-55-5- 10ML -2 10N

ZO0MIN. M
Last changed T BF7F20059 5:36:12 PM by 1tl

Analvsis Method @ DryLOVEV,DATAYMEY-6-58\XZ¥-6-58 2005-0%-08 15-56-36%3IGLO0O00Z. DDA M (ASH-

85-5-10ML-21 OpM-2Z 0NN . M)
Last changed : 5/11/200% 7:06:3% PM by zhihai zhang
(modified after loading)

Method Info 1 ASH-95-5-Z10MM-1. OML
ST A, Wiwedength=2 10 nm (DAL CHE WOATAKZY-6-589 ZV-6-55 2009-09-02 19-56-3615 161000002 . 0)
mAl
1200 “Bu00C COCHBu
~Ph
1000 O N MG O0CH;
H

200 Q

600 -

400

200 -

o
A&
0 T
T T T T T T T T T
2 3 4 5 i 7 ] 10 11 i
Area Percent Report

Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl 4, Wawvelength=2Z10 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 5.7l MM 0.4755 3.99335e4 1395.53650 59,3011
Z  8.5e6 MM 0.6530 79.59705 1.51432 0.1559

Totals : 4.00134ed4  1400.45031

**% End of Report ***

Inscrumert 1 541172009 7:06:42 PM fhihai zhang
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File D:dZLOWVET,DATANEY-6-154¥ET-6-15 2009-05-11 18-34-0745IGL00000Z.D

Samyle Name: xzy-6-15a
Acg. Operator : dongxiugin Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 81
Injection Date @ 571172009 &:46:2Z2 PH Inj : 1
Inj Volume : 5 ul

Acg. Method
Last changed
Analysis Method @

s D NLCYEV DATAY XEY-6- 15V XE¥-6-15 2005-05-11 18-34-07VA5H-55-5-10ML -2 10RM. 1
5472009 4:29:38 MM by 1tl

DA LOVEY DATAN XEY-6- 150 KZ¥-6-15 2005-05-11 18-34-07,3IG1000002.DYDa M (ASH-
S5-5-10ML-Z1 ONM. M)

Last changed OTARFE009 4:31:13 MM by LTL
modified after loading)
Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweengh=2 10 nm [ D: LU O] A2 -6 150 2 (- 15 2008-05-11 19 34-07.5 16 1000002 - 0)
maLl =]
2000
BuOOC OOy
- Ph
2500
O || TCO0CH,
000 Q
{ddh)
1500
1000
400
U_
T T T T T
4 6 E] 10 12 14 i
Area Percent Report
Sorted By Signal
Malciplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 5.602 Vv 0.46559 5.0802%e4 3015.55255 50,6510
2 8.9%6 MM 1.6865 5.83270e4  872.00339 49,3090
Totals : 1.78130e5  3552.45597
**% End of Report ***
Inscrumernt 1 7/9/200% 4:31:15 M LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETMDATAVAEV-6-14\XET-6-14 2003-05-08 15-42-33,5IG1000001.D
Samyle Name: xzy-6-14d

Acg. Operator :1el Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 54
Injection Date @ 5/&/200% 3:43:53 M Inj : 1

Inj Volume : 5 ul

Az, Method D NLCVEVDATAY XEV-6- 14V XZ¥-6-14 2005-05-08 15-42-33VA5H-55-5-10ML-Z 100, 1

Last changed T BFTF20059 4:259:35 MM by 1tl

Analysis Method @ DiALOVEY\DATANXET-6-140KZ¥-6-14 2005-05-08 15-42-33,3IG1000001.DYvDa M (ASH-

95 -6-10ML-Z1 0MM. M)
Last changed OTARFE009 4:360:32 MM by LTL
modified after loading)

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweength=2 10 nm [ D: LU O] A2 -6 | 45 2 119 J008-05-08 15 82-30.5 16 1000001 .0)
mal b
“Bu00C COCHBu
000 1 - Ph
CO M7 NG OO0 CHs
H
1500
(d
1000
500 -
o
2 4
oo
=t
0
T T T T T T T T
4 5 6 7 ] ] 10 11 12 i
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 5.753 VW 0.5424 5.595%25e4  2447.60053 §59.5591%9
2 1l0.603 MM 1.52058 9669.64355 105.27260 10.1081
Totals : S.56022ed  2553.57343
**% End of Report ***
Inscrumernt 1 7/9/200% 4:356:34 FM LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File Do \LOWVETMDATAVAEV-6-14\XET-6-14 2009-05-08 15-25-23,5IGL000001.D
Sample Name: xzy-6-1ld4h

Acg. Operator :1el Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 53
Injection Date @ 5/&/200% 3:Z6:47 M Inj : 1

Inj Volume : 5 ul
Az, Method D ZLCVEV,DATAYREY-6- 14\ XZ¥-6-14 2002-05-08 15-25-23\ASH-95-5-10ML-2100M. M
Last changed T BFTF20059 4:259:35 MM by 1tl
Analysis Method @ DiyZLOWVIEVNDATANXEY-6-14\XZ¥-6-14 2009-05-03 15-25-23,5IGl000001.DVDALM [ASH-
95 -6-10ML-Z1 0MM. M)
Last changed OTARFE009 4:34:34 MM by LTL
modified after loading)

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweength=2 10 nm [ D: LU O] A2 -6 | 45 2 1619 J008-05-08 15 25-20.5 16 1000001 .0)
mal &
“BuO0C COCMBu
200 7 “Ph
o0 OO M7 NG00 CHS
H
600
@di
a00
400 o
=
=]
300
200
100 4
0] L
T T T T T T
2 4 i 2 10 12 i
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 5.775 VB 0.5151 3.0115Ze4 §55.74353 50.1756
2 10.612 BY 1.51%5 2.99024ed4  302.22535 49.3244
Totals : 6.00155e4 1150.56%945
**% End of Report ***
Inscrumernt 1 7/9/200% 4:34:37 M LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

Data File D:dZLOVKET\DATANKEY-6-184XE¥-6-18 2009-05-13 13-50-5443IG1000001.1
Sample Name: xzy-o-156E

Acg. Operator : dong xingin Jeq. Line : 1

Acg. Instrment : Instrument 1 Location @ Vial 16
Injection Date @ S/13/200% 1:52:14 PH Inj : 1

Inj Wolume : 5wl

Acg. Method o D AZLCWHET,DATAN XEY-6-16%KET-6-18 2005-05-13 13- 50-54\ADH-5-595-10ML-2 10K}

Last changed : 5ATFE00% T:il7:4l PM by 1cl

Analysis Method @ DoZLOVEDDATANET-6-18'XZT-6-168 2009-05-13 13-50-54\5IGL00000L.INDA.M [ADH-5-

S5-10ML-21 ONM. M)
Last changed r 7402000 4:42:18 M by LTL
(modified after loading)

ST A, Wiweength=2 10 nm (DAL CHE WOATAKZY-6- 189 Z-6-15 2009-05-13 13-50-54.51G1000001.0)
mal
1204
YBu00C COOMBY
- 1Ph
100
I CO0OCHz
H
a0
@dp
60 4
a0
204 ]
=
0 T =
T T T T T
35 4 45 5 55 6.5 i
Area Percent Report
Gorted By H Signal
Malciplier H 1.0000
Dilurtion H 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A4, Wawvelength=210 rm
Peak RetTime Twpe Widch Area Height Area
# [min] [min] mAT *= [mar ] %

1 4.1584 MM 0.2412 1983.4085%4 137.03215 99.5448
2 4.8%0 MM 0.2061 1.05575% §5.85935e-2  0.0552

Totals : 1984.50473  137.12074

*#*% End of Report ***

Instrument 1 7/%/200% 4:42:20 FM LTL
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Supplementary Material (ESI) for Chemical Communications
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Data File Do \LOWVETMDATAVKEV-6-18\XET-6-18 2003-05-13 13-25-08\3IGL00000Z.D
Sample Name: xzy-6-18c

Acg. Operator : dong xiugin Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 15
Injection Date @ 5/15/2009 1:40:31 PH Inj : 1
Inj Volume : 5 ul
Az, Method D ZLCVEV, DATAYREY-6- 18 X2¥-6-18 2002-05-13 13-28-08%ADH-5-95-10ML-2100M. M

Last changed T 5472005 7:17:41 PM by 1tl

Analysis Method @ DiyZLOWVIEVNDATANXEY-6-18\XZ¥-6-158 2009-05-13 13-25-08,5IGl000002.DVDAM (ADH-5-
25-10ML-210NM. M)

Last changed OTARFE009 4:38:32 MM by LTL
modified after loading)

WD A igwdength=2 10 nm (0oL CHE WOATAMY-6- 18 ZY-6-18 2009-05-13 13 28-080516 1000002 .00
mAU = g
- =
"0 ] *BUOOC CODMBU
~1Ph
500
W7 TCO0CH
H
400 {ddj
300
200
100
U_
T T T T T T
4 4.5 5 55 1] 3] min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 4.187 VW 0.1781 8317.36426 6%9.23767 46,2507
2 4.785 VW 0.2050 5650.29833 6%1.56787 53,7093
Totals : 1.79677e4  1390.80554
**% End of Report ***
Inscrumernt 1 7/9/200% 4:33:34 M LTL Page 1 of
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Data File Do \LOWVETMDATAVAEV-6-21\XET-6-21 2003-05-16 12-45-45\,5IG1000001.D
Samyle Name: xzy-6-21d

Acg. Operator : dong xiugin Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial &
Injection Date : S5/16/2005 12:47:31 FM Inj : 1

Inj Volume : 5 ul

Az, Method D NLCYVEVADATAY XEY-6-21 Y\ XE¥-6-2]1 2005-05-16 12-45-48%A5H-10-90-10ML-210NM. 1

Last changed T 344720059 10:02:27 AM by liatg ofatg

Analysis Method @ DiALOVEY\DATANXET-6-2Z10KEY-6-21 20059-05-16 12-45-48%43IG1000001.DYDa M (ASH-

10-%0-10ML -2 100M. M)
Last changed D OTARFE009 4:45:54 M by LTL
modified after loading)

WD A igwdength=2 10 nm (0oL CE WOATAMY-6-2 18 Zy-6-21 2009-05- 16 12-45-480516 1000001 .00
mal =
254 .
CO0"Buy 0CH,
."I©/
204
H-0 I O0CH;
& H
] {ded)
10
[l @
-
B
D_
T T T T T T T T
5 1] T g ] i0 11 12 13 min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 6.521 VB 0.6461 1020.54431  25.02665 89,1755
2 B8.728 BB 0.8071 123.84005 2.0237% 10,8215
Totals : 1144.35436  27.05043
**% End of Report ***
Inscrumernt 1 7/9/200% 4:45:55 M LTL Page 1 of
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Data File D:dZLOWVET,DATANEY-6-214XET-6-21 2009-05-16 12-07-1345IG1000002.D

Sample Name: xzy-6-21b

Acg. Operator
Ao, Instriment :
Injection Date

Acg. Method
Last changed
Analysis Method

: dong xiugin Jeqg., Line : 2
Instrument 1 Location : Wial 5
: EAlAFE009 12:1%:36 M Inj : 1

Inj Volume : 5 ul

: D ZLCYREY, DATAN KEY-6-21WHKEY-6-21 2005-05-16 12-07-13%A8H-10-50-10ML-2100M. M
T 344720059 10:02:27 AM by liatg ofatg
D LOVEEV, DATAYXET-6-21\XZ¥-6-21 2009-05-16 12-07-13,8IGL000002. DDA M [ASH-

10-50-10ML -2 LONM. M)

Last changed D OTARFE009 4:44:04 FM by LTL
modified after loading)
WD A igwdength=2 10 nm (0oL CE WOATAMY-6-2 18 ZY-6-21 2009-05-16 12-07- 1051610000020
mAU
250
200
150 4
100
50
0
T T T T T T T T T
5 1] T g ] i0 11 12 13 14 min
Area Percent Report
Sorced By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1  6.4% MF 0.7365 1.08414e4  245.34370 52,6591
2 B8.673FM 1.0%21 5730.8%9544 1458.50185 47.300%
Totals : 2.05723e4  393.84555
**% End of Report ***
Inscrumernt 1 7/9/200% 4:44:05 FM LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
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Data File Do \LOWVETMDATAVAEV-6-21\XET-6-21 2003-05-16 11-34-25,3IG1000001.D
Sample Name: xzy-6-:Zlc

Acg. Operator : dong xiugin Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 4
Injection Date : S5/16/2005 11:36:16 AM Inj : 1

Inj Volume : 5 ul
Az, Method D ZLCVEV, DATAYRET-6-21\KE¥-6-21 2002-05-16 11-34-25%ADH-5-55-10ML-Z2100M. M
Last changed T 5472005 7:17:41 PM by 1tl
Analysis Method @ DiZLOWVIEVNDATANXEY-6-21\XZ¥-6-21 2009-05-16 11-34-25,5IGl000001.D4YDA.M (ADH-5-
25-10ML-210NM. M)
Last changed OTARFE009 4:50:22 MM by LTL
modified after loading)

WD A igwdength=2 10 nm (0oL CHE WOATAMY-6-2 18 Z-6-21 2009-05-16 11-34- 255161000001 .00
mAl ] 5
400
HaCO
300
200 -
100 1 G
g @
> o
&
04 /\‘—r
T T T T T T T T T
i0 12 14 16 12 20 22 24 26 28 min|
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 17.4%2 VB 0.6244 2.01044e4  475.36855 50,9523
2 25.883 MM 0.2673 19%2.65173 34.33250 9.0177
Totals : 2.20970e4  509.70110
**% End of Report ***
Inscrumernt 1 7/9/200% 4:50:25 FM LTL Page 1 of 1
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Data File D:AZLOWVET,DATANEY-6-344,XET-6-34 2009-06-03 16-33-5545IG100000Z.D

Sample Name: xzy-6-34

Acg. Operator
Ao, Instriment :

: dong xiugin Jeqg., Line : 2
Instrument 1 Location : Vial &
T OBF3FE000 4:46:20 MM Inj : 1

Injection Date
Acg. Method

Last changed
Analysis Method :

Inj Volume : 5 ul

D NLCYVEVDATAY XEV-6-34 X2V -6-34 2005-06-03 16-33-55%ADH-5-95- 10ML -2 10N~

SOMIN. M

: 51172005 10:01:05% FM by zhang zhihai

Dy LOVEVDATAN XEV-6-34\XZ¥-6-34 20059-06-03 16-33-554,5IGL000002. INDAM [ADH-5-
S5-1MML-21 ONM-30MTH. M)

Last changed : 5/11/200% 7:02:43 PM by zhihai zhang
modified after loadi
WA A, iawdength=2 10 nm (DAL OO WDAT A B 3400V-6-34 2009-06-03 16-33-5051G 1000002 . 01
maLl b
150 1 &
o] COO*BU_ o
*BuDOC
...
120
Hal0 I COOCHS
3 H
100
a0
G0
a0 4
-
20 ] g o
S
T T T T T T T T T
10 12 14 16 1 20 22 24 26 28 min
Sorted By Signal
Multiplier 1.0000
Dilurtion H 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mATT *s [mar ] ]
el Rl R B B Bl el bl
1 17.773 BB 0.6306 5480.73027 152.68122 59,2500
2 26.133 MM 0.46359 3.24067 1.16441e-1 0.0500
Totals : £454.02095 152.80766
T +%% Bnd of Report v
Instrument 1 S/11/200% 7:02:50 PM zhihai zhene Page 1 of
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Data File Do \LOWVETMDATANAEV-6-21\XET-6-21 2003-05-16 10-51-35,3IGL00000Z.D
Samyle Name: xzy-6-Zla

Acg. Operator : dong xiugin Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 3
Injection Date : S5/16/2005 11:03:57 AM Inj : 1

Inj Volume : 5 ul
Az, Method D ZLCVEV, DATAYREV-6-21\KE¥-6-21 2002-05-16 10-51-35%ADH-5-55-10ML-2100M. M
Last changed T 5472005 7:17:41 PM by 1tl
Analysis Method @ DiZLOWVIEVNDATANXEY-6-21\XZ¥-6-21 2009-05-16 10-51-35,5IGl000002.D4vDAM (ADH-5-
25-10ML-210NM. M)
Last changed OTARFE009 4:47:11 MM by LTL
modified after loading)

WD A igwdength=2 10 nm (0oL CE WOATAMY-6-2 18 Z-6-21 2009-05-16 10:51-35.516 10000020
mAl g COD'Bu_ o
Bu00C
350
300 4 HiCO g
E=3
W
inl
250 dfd)
200 4
160
100
50
0 L , .
T T T T T T T T T
i0 12 14 16 18 20 22 24 26 28 min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelength=210 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1 17.481 VB 0.61%0 1.56936e4 376.33385 49,9464
2 25.8%% BB 0.2013 1.57273e4  262.53%37 50,0536
Totals : 3.14200e4  635.87326
**% End of Report ***
Inscrumernt 1 7/9/200% 4:47:17 M LTL Page 1 of
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Data File D:dZLOWVET,DATANEY-6-3HET-6-37 2009-06-06 11-41-3445IG1000003.D

Sample Name: xzy-6-37h

Acg. Operator
Ao, Instriment :
Injection Date

Az, Method

Last changed
Analysis Method :

: liang gang Jeqg., Line : 3

Instrument 1 Location @ Vial 42
: BFABFE00% 1Z:05:22 PM Inj : 1

Inj Volume : 5 ul

D NLCYEVDATAY XEY-6-37VXZ¥-6-37 2005-06-06 11-41-34%ASH-30-70-10ML-220NM-

10MIN. M

@ 1762009 9:03:30 AM by x=v

DY LOVEVDATAN XEZV-6-37\XZV-6-37 2009-06-06 11-41-34,5IG1000003.I8DAM [ASH-
30-70- 10ML -2 208H- 10T, M)

Last changed  7A9/200% 4:55:44 PM by LIL
(modified after loading)
Method Info 1 ASH-30-70-1, MML-220(20)
WA A, Wiawdength= 220 nm (DL O WDAT AN Y- 637 WEV-6-37 2009-06-06 11-41-2451G 1000003 .0
mAl z
1200
i C,Hs00C COOCsHs
CoHsg
M DOCH;,
200 H
Mga)
600
400 4
200 4 @
=
“
0
T T T T T T
2 4 ki) [i] T 9 min
Sorted By Sigual
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawvelength=2Z2Z0 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 3.889 VW 0.1450 1.18972e4 1212.60250 90.7729
2 5.01%2 vv 0.192% 1209.35132  91.16%36  9,2271
Totals : 1.31066e4  1303.77946
**%* End of Report ***
Inscrumernt 1 7/9/200% 4:55:45 M LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 201

Data File Do \LOWVXETDATAVAEV-5-48\XET-5-48 2009-03-16 16-40-17,5SIGL000001.D
Sample Name: xzy-5-48C

Acg. Operator : liang gang Jeqg., Line : 1

Aog. Instriment : Instrument 1 Locacion @ Wial 23
Injection Date @ 371672009 4:41:34 PH Inj : 1

Inj Volume : 5 ul

0

Az, Method D NLCYEV DATAY XEV-5-48YXZ¥-5-48 2005-03-16 16-40-17VASH-30-70-220MM-1ML. 1

Last changed T 12005 §:17:03 PM by 2=y

Analysis Method @ DoALOVEY\DATANXET-5-483KZ¥-5-48 2005-03-16 16-40-174,35IG1000001.DYDa M (ASH-

30-70-220NM- 1ML M)
Last changed D OTARFE009 4:53:11 MM by LTL
modified after loading)

WD A igwdength=220 nm (0oL CHE WOAT A 5-48 % ZY-5-48 2009-03-16 16-40- 10516 100000100
mAU 1
v’\@
5@;«” CzH;00C  COOCHs
250 s i oHg
N DOCH;
200 4
Hdyga)
150
100 4
504
0
T T T T T T T
3.8 4 45 il 5.5 1] 3] min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Mulciplier & Dilucion Factor with ISTDs
Signal 1: WDL A, Wawelenogth=220 rm
Peal RetTime Twvpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]
|- | e
1  3.6%0 MM 0.1242 2156.86401 28%9.54105 4%.0357
2 4.620 MM 0.1555 2241.42745 239.77265  50.%613
Totals : 4395.20150 529.31374
**% End of Report ***
Inscrumernt 1 7/9/200% 4:53:13 M LTL Page 1 of
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This journal is © The Royal Society of Chemistry 2010

Daca File De\LOVXET\DATAVKZV-6-7540\XZT-6-75 2009-10-09 15-45-0543IG1000003.D
Sample Name: xzy-6-75h

Acg. Operator : Zzh Seq. Line : 3

Acg. Instrument : Insthnumentc 1 Locacion : Vial &
Injection Date : 10/5/2009 4:22:0% PH Inj : 1

I Volume : 5 @l

Acd. Method ¢ DN LOVXET,DATAN XEV-6-T5A\KZV-6-75 200%-10-05 15-48-054 A5H-95-5-10ML-21 0MHM-

20MIN. M
Last chatwred  BA7F2009 5:36:12 PM by 1l

Analwsiz Method @ Do ZLOVXET,DATANMEV-6-T75A\XEZV-6-75 2005-10-05 15-45-05y3IG1000003.DYDA M (ASH-

95-5-10ML-21 OMM -2 0MII . M)
Last changed : 11/16/200% 9:51:45% AM by LiRQ
{modified after loading)

Method Info 1 ASH-95-5-Z10MM-1. OML
SAIVD T &, Miveength=210 nm DAL O WOAT AR Z-6-75 262575 2005 10-09 15-48-0545161000003.00)
mal |
400 FBUOOC COOMEL
-"C2H5
200 NTNCOOCH,
H
(dha)
200
100 - ufga
g A&
=
Xy
0 * —
T T T T T T
4 45 5 58 6 6.5 7 min
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Maltiplier s Dilution Factor with ISTDs
Hignal 1: VDl A, Wavelength=2Z10 nm
Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %
-— |- | = [
1 4.395 MM 0.2705 7985.67571 492.10446 91.3309
2  L.e40 MM 0.3856 757.99506  32.75250  8.6691
Totals : 8743,67377 524.863%6
 wtx End of Report v
Inscrnmernt 1 11/16/2009 S:51:51 AM D Page 1 of
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Daca File De\LOVXETDATAVKZEV-6-7540\¥ZT-6-75 2009-10-09 20-47-0343IG1000001.D
Sample Name: xzy-6-T75a-rac

Acg. Operator : Zzh Seq. Line : 1

Acg. Instrument : Insthnumentc 1 Location @ Vial 11
Injection Date : 10/5/2009 5:45:24 PH Inj : 1

I Volume : 5 @l

Aca., Method : D ZLOVETDATAN XEV-6- 700\, }EY-6-75 2009-10-05% 20-47-03% ASH-55-5-10ML-21 O8M-
20MIN. M

Last chatwred  BA7F2009 5:36:12 PM by 1l

Analwsis Method @ D:\LOVET,DATAXEV-6-T754\XE¥-6-75 2005-10-09 20-47-035IGL000001.DVDA M (ASH-
95-5-10ML-21 OMM -2 0MII . M)

Last changed 1171642009 S:45:42 AM by dxg
{modified after loading)

Method Info 1 ASH-95-5-Z10MM-1. OML
SAIND T &, Miveength=210 nm DAL O WOAT AR Z-6-75 22575 2008 10-09 20-47-5161000001 .07
mAl T
&0 FBUDOC OOy
...C2H5
=
oo = N~TMCOOCH,
H
400 - {4ha)
200 -
o
T T T T T T T T
35 4 45 5 55 6 65 7 75 min|
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Maltiplier s Dilution Factor with ISTDs
Hignal 1: VDl A, Wavelength=2Z10 nm
Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %
-— |- | = [
1 4.341 WV 0.2307 1.43431ed 246.22614 51.1215
2  E5.5l4 WV 0.3639 1.37138e4  531.51447 43.5785
Totals : 2.8056%e4 1527.74060
 wtx End of Report v
Inscrnmere 1 1171672009 5:45:48 AM dxg Page 1 of
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Data File Do \LOWVEWMDATANAEV-6-7NXET-6-77 2009-10-12 16-56-26%SIGLO00001.D
Sample Name: xzy-6-77cC

Acg. Operator i lianeoang Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 42
Injection Date @ 10/12/200% 4:55:15 TM Inj : 1

Inj Volume : 5 ul

Az, Method s D NLCYVEVDATAY XEV-6-TTVXEY-6-77 2005-10-12 16-56-26%A5H-55-5-10ML -2 10RM. 1

Last changed T BFTF20059 4:259:35 MM by 1tl

dnalysis Method @ DoALOVEY\DATANXEY-6-TTAKEY-6-77 20059-10-12 16-56-26%,35IG1000001.DYvDa M (ASH-

95 -6-10ML-Z1 0MM. M)
Last changed  11/16/200% S:50:10 AM b DO
modified after loading)

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweength=2 10 nm [ D: LU O A2 -6 7 ¢ 2 1-Er7 ¢ 2008-10-12 16-56-2605 16 1000001 .0)
maLl & 6(\
200 !
0 FBUDOC COCHBY
“1CH,CH,CH
600 2 2 3
N7 MCOOCH,
500 4 H
400 (ia)
300 +
200
o
] o
100 gﬂsam-
03 L
T T T T T T T
35 4 45 5 55 i 6.5 7 i
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 4.135 MM 0.2466 1.20770e4 516.28615 50.5445
2 5.305 MM 0.4864 1217.00070  41.70737  9.1551
Totals : 1.32541ed  557.5%416
**% End of Report ***
Inscrumert 1 1171672005 S:55:19 AM D) Page 1 of
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Data File Do \LOWVETMDATANAEV-6-7NXETV-6-77 2003-10-12 16-31-08\3IGLO0000Z.D
Samyle Name: xzy-6-77a

Acg. Operator i lianeoang Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 41
Injection Date @ 10/12/200% 4:43:30 T Inj : 1

Inj Volume : 5 ul
Az, Method D ZLCVEV, DATAVREY-6-7T\KE¥-6-77 2002-10-12 16-31-08%ASH-95-5-10ML-2100M. M
Last changed T BFTF20059 4:259:35 MM by 1tl
Analysis Method @ DiAZLOWVIEVNDATANXEY-6-77\XKI¥-6-T77 2009-10-12 16-31-0845IGl0O00002.DYDAM [ASH-
95 -6-10ML-Z1 0MM. M)
Last changed : 11/16/200% %:53:40 AM b DO
modified after loading)

Method Info i ASH-55-5-210MM-1. OML
WA A, iawdength=2 10 nm (DAL OO WRATANEY- 677 WEV-6-7 7 2009-10-12 16-31-051G 1000002 . 1)
mad z
200
o0 ¢
"BuCQC COOBUY
500 "'CHQCHQCH3
500 N7 MCOOCH,
H
400
(dia)

300

200

100 o

0
T T T T T T T T
35 4 4.5 & 55 [i] 6.5 7 T min
Area Percent Report

Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %

B e L L el I P
1 4.134 VW 0.2345 1.35342591e4 §72.72162 51.8254
Z  B.ZEB3 VW 0.3547 1.245816ed 457.61053 45.1716

Totals : 2.58106ed  1360.33255

**% End of Report ***

Inscrumert 1 1171672005 5:53:49 AM D) Page 1 of
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Data File Do \LOWVETMDATANAEV-6-7\XET-6-79 2003-10-13 16-36-09,3IGL000001.D
Sample Name: xzy-6-75h

Acg. Operator : liang gang Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 72
Injection Date @ 10/13/200% 4:37:26 TH Inj : 1

Inj Volume : 5 ul

Az, Method s D NLCYEV DATAY XEV-6-T9VXZ¥-6-79 2005-10-13 16-36-09%VA5H-55-5-10ML -2 10RM. 1

Last changed T BFTF20059 4:259:35 MM by 1tl

Analysis Method @ DoALOVEY\DATANXET-6-T90KZY-6-79 2005-10-13 16-36-09,5IG1000001.DYvDa M (ASH-

95 -6-10ML-Z1 0MM. M)
Last changed  11/16/200% S:55:358 AM b DO
modified after loading)

Method Info i ASH-55-5-210MM-1. OML
AT A, Wiweengh=2 10 nm [ D: LU, O] A2 -6 Ao 2 (-7 9 2008-10-13 16-36-06.5 1G 1000001 .0)
maLl = &
] @5'?’
1000 a
2]
50 ] *BuOOC  COOMBu
“1CHCHICH; )2
600 N7 NCOOCH,
H
400 ()
200 ot
- .&G‘
= o
2
0 ——
T T T T T T
2 3 4 5 6 7 ] i
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 3.505 MM 0.26259 1.6525358e4 1047.54305% 51,1321
2 5.6El MM 0.6276 1607.80124  42.69704  8.3679
Totals : 1.51317e4 1050.24014
**% End of Report ***
Inscrumert 1 1171672005 5:55:40 AM DD Page 1 of
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Data File Do \LOWVETMDATANAEV-6-7\XET-6-79 2003-10-13 16-12-34)5IGL00000Z.D
Samyle Name: xzy-6-75a

Acg. Operator : liang gang Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 71
Injection Date @ 10/13/200% 4:24:54 TH Inj : 1

Inj Volume : 5 ul
Az, Method D ZLCVEV, DATAYREY-6-70\ X2V -6-70 2002-10-13 16-12-34\ASH-25-5-10ML-Z2100M. M
Last changed T BFTF20059 4:259:35 MM by 1tl
Analysis Method @ DiyZLOWVIEVNDATANXEY-6-T9\XI¥-6-T759 2009-10-13 16-12-3435IGl000002.DVDAM [ASH-
95 -6-10ML-Z1 0MM. M)
Last changed  11/16/200% 2:57:55 AM b DO
modified after loading)

Method Info : ASH-55-5-Z10MM-1. OML
WA A, iawdength=2 10 nm (DAL OO WRAT AN BP9 -6-79 2009-10-13 16-12-2851G 1000002 . 1)
mald =2
160
140
FRLUOOC COOMBY
120°] MCH,CHICH; 1,
— N MCOOCH,
H

a0 (%)

Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawelenoth=210 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %

B e P L P il I P
1 3.910 VB 0.2373 2549.33057 163.45143 50.1074
Z 5.611 VE 0.6366 2535.39844  57.74630 49.5526

Totals : S087.72800  221.22773

**% End of Report ***

Inscrumert 1 1171672005 S:55:01 AM D) Page 1 of
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Data File De\LOWVETMDATA\KEV-6-82\XET-6-82 2003-10-23 19-00-46%5IG1000001.D
Sample Name: XZI¥-6-5ZB

Acg. Operator Hp el Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 2
Injection Date @ 10/23/200% 7:02:31 TM Inj : 1

Inj Volume : 5 ul

Az, Method s D ZLCYVEV DATAY XEV-6-82VXZ¥-6-82 2005-10-23 15-00-46%0DH-5-95- 10ML -2 10KM. 1

Last changed 1042372009 6:30:15 FM br DXQ

dnalysis Method @ DoALOVEY\DATANXEY-6-820\KZ¥-6-82 2009-10-23 15-00-46%,5IG1000001.DYDAa. M (ODH-5-

25-10ML-210NM. M)
Last changed 1141642009 10:02: 40 AM by DX
modified after loading)

WANDH A WMivedength=2 10 nm (DL CRE WOAT A TY- 82 W ZV-6-82 2009-10-23 19-00-48\51G 1000001 .0
mal £

700+

600 5

A00 5

2004 (4fk)

200 5

-1

100

min

Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Mulciplier & Dilucion Factor with ISTDs

Signal 1: WDL A, Wawelength=210 rm
Pealr RetTime Twpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]

1 3.8a7 VW 0.1410 1225.56250 131.168355 1Z.0655
2 4.635 VW 0.18%1 B8528.60787 7T23.406013 §7.2305

Totals : 1.01542e4  B54.64972

**% End of Report ***

Inscrument 1 1171642009 10:02: 42 AM I¥Q
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Data File De\LOWVETMDATAVKEV-6-82\XET-6-82 2003-10-23 18-4%-36,5IG1000001.D
Samyle Name: XZI¥-6-524

Acg. Operator Hp el Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 1
Injection Date @ 10/23/200% G:51:06 TM Inj : 1

Inj Volume : 5 ul

Az, Method D ZLCYVEV DATAY XEV-6-82YXZ¥-6-82 2005-10-23 18-4%-36%0DH-5-95- 10ML -2 10RM. 1

Last changed 1042372009 6:30:15 FM br DXQ

dnalysis Method @ DoALOVEY\DATANXEY-6-820\KZ¥-6-82 2009-10-23 18-45-364,5IG1000001.DYDAa. M (ODH-5-

25-10ML-210NM. M)
Last changed : 11/16/200% 10:01: 15 AM by D)
modified after loading)

WD A igwdength=2 10 nm (0oL CHE WOAT A 6-52 W ZY-6-82 2009-10-23 18-49-36.516 100000100
mad g
250
g
=+
200 4
150
1004 (dfk)
a0+
: I\
T T T T T T
2 3 4 5 1] T g min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Mulciplier & Dilucion Factor with ISTDs

Signal 1: WDL A, Wawelength=210 rm
Pealr RetTime Twpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]

1 3.858 Vv 0.1333 2617.43555 297.15235 43.3218
2 4.6Z1 VW 0.1%62 2799,23584 214.08074 51,6782

Totals : 5416.6713% 511.28310

**% End of Report ***

Inscrument 1 1171642009 10:01:16 AM IXQ
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ye=a® File D:\LC\JZY\DATA\XZY-7-32\XZ¥-7-32 2009-12-16 14-31-40)\5IGL000001.D
teamp le Name: xzy-7-32(crystall-l)-L2

Acqg. Operator @ lcl Seq. Line : ‘.L
Acq. Imstrument : Instnumert 1 Location : Wial 1
Injection Date : 12/16/2009 2:32:55 FPH Inj: 1

Inj Volume : 5 nul
Agg, Method s D2 \LC\XZY\DATA\XZY-7-32\XZ¥-7-32 2009-12-16 14-31-40\0DH-5-95- 10ML-2 LOMH-
s 10MTH. M

last changed : 12/5/2009 11:27:24 MM by liang gang

Analysis Mechod : D: \LO\MZT\DATANYZY-7-32\XZY-7-32 2009-12-16 14-31-40\SIG100000L.DADA.M (ODH-5-
85-10ML-210NM-1 0MIN . M)

Last changed : 1/18/2010 8:42:35 PHM by THL . =
(modified afrer loading)

TAUDT A Wiavdengthi=2 10 nm (DL COADATARZY-7-32WZY-7-32 2009-12-18 142 1-4MSIG 1000001 .0)

mAl 3

Br

250 Bu'o,C¢ ©/
Eu‘OZCj—>:
4 Ph N CO,Me
H

*00
atk
150 1
1904
i \
|
50 H 6{5!1
[ e
3
0 . -
T — T T T T T
35 4 45 5 55 [ 65
Area Percent Report
Sorted By ] Sional
Mltiplier : 1.0000
oitution : 1.0000

‘=& Malviplier & Dilution Factor with ISTDs

Siomal 1: WD1 &, Wavelength=210 rm

Peslr RetTime Type Width Area Height Area
#  [min] [min] mAU *s [mAU ] H
w—mf === =) | vt e [ ]
3.807 MM 0.1174 2.10750 2.%9198e-1  0.0415
Z  4.638 VB 0.2119 S072.39014 364.35315 99.9585

Totals : 5074.49803 364.65235

*%% End of Repo

Ivstnumere 1 1/18/2010 §:42:37 PM THL Page 1 of 1
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Deta File D:\LCVEYNDATA\XZY-7-31\XZY-7-31 2009-12-11 14-37-15\5IGLO0000Z.D
Sample Name: xzy-7-31h(L-)

Aca. Operator
Acqg, Instrument
Injection Date

dxy
Instnument 1
1271142009 2:49:32 MM

g

Inj Volume : 5§

Acg. Method s D: \LC\XZV\DATA\XZY-7-31\XZ¥-7-31 2009-12-11 14-37-15\0DH-5-95-10ML-Z 10N~
10MIN. ¥
Last changed ; 12/5/2009 11:27:24 M by liang gang
Analwsis Method : D: \LCAXZYADATA\DZY-T7-3L\XZ¥-7-31 2009-12-11 14-37-15\5IG1000002.D\DA.H (UDH-5-
95-10ML-21 OM-1 (PII. M)
.==t changed + 1718/2010 B:38:58 PM by THL -
(modified after loading)
VDT A, Wavezngth=2 10 nm (- L COZADATAZY-7- 3TWEY-7-31 2000-12-11 1437 18516 1000002 .0)
| mA) 2 &
400 ﬁék
a0 4
| |
|
| 2504
‘ H Br
- Bu'0,C ©/
i «Dﬂi Eu*ochz—x:
{ Ph="y~ ~CO,Me
| 250
] 4tk
~-200 lﬁ‘
|
i
e —
t 55 min

Area Percent Report

™ “-].'\:lm
‘=& Multiplier & Dilution Factor with ISTDs

E: Signal
8 1.0000
H 1.0000

Siemal 1 VDL A, Uavelength=210 rm

=k RetTime Type Width

% [min]

3.806 MM
4,578 M

Area
miAll *s

Height Area

[min] [m&T ] 3

0.1385 8©22.30756 58.94784
0.2112 5162.32813 407.3779%%6

13.7403
86.2597

5984.63568 506.32580

Imstrument 1 1/18/2010 8:39:03 PN THL

#*% End of Report ***
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