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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 75 MHz
spectrometer in CDCl;. 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 L1 and L2 were prepared according to the literature procedure reported by
us.! Ethyl cyclopropylidene acetate and imino esters were prepared according to the
literature  procedure.' The racemic adducts were attained by using
Cu(CH;CN)4BF,/ (£)-TF- BiphamPhos as the catalyst. The absolute (4R,6S,7R)-3aa
achieved by Cu(CH;CN)4BF4/(S)-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 Ethyl Cyclopropylidene Acetate Catalyzed by Cu(CH3;CN)/BF4/(%)-
TF-BiphamPhos Complex

Under argon atmosphere, (+)-TF-BiphamPhos (4.6 mg, 0.0072 mmol) and
Cu(CH3CN)4BF4 (1.9 mg, 0.006 mmol) were dissolved in 2 mL DCM, and stirred at
room temperature for about 1h. Then, imine substrate (0.4 mmol), Et;:N (0.03 mmol)
and Ethyl cyclopropylidene acetate (0.2 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
(76-90% yield), which was used as the racemic sample for the chiral HPLC analysis.
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General Procedure for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine
Ylides with Ethyl cyclopropylidene acetate Catalyzed by Cu(CHC3;CN)4BF4/(S)-
TF-BiphamPhos Complex

Under argon atmosphere (S)-TF-BiphamPhos la (4.6 mg, 0.0072 mmol) and
Cu(CH3;CN)4BF4 (1.9 mg, 0.006 mmol) were dissolved in 2 mL. DCM, and stirred at
room temperature for about lh. After it was cooled to the indicated temperature,
imine substrate (0.4 mmol), Et;N (0.03 mmol) and Ethyl cyclopropylidene acetate
(0.2 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 product purified by column chromatography to give the corresponding
cycloaddition product, which was then directly analyzed by chiral HPLC to determine

the enantiomeric excess.

Cl H
N._.co,Me
Et0,C

(3aa)

(4R,6S,7R)-7-ethyl 4-methyl 6-(4-chlorophenyl)-5-azaspiro[2.4]heptane-4,7-di-
carboxylate (Table 2, entry 1)

The title compound was prepared according to the general procedure as described
above in 90% yield. [a]*p = -14.6 (c 0.82, CHCl;); 'H NMR (CDCls, TMS, 300 MHz)
d 7.24 (m, 4H), 4.61 (d, J =5.7 Hz, 1H), 3.78-3.71 (m, 6H), 3.41 (br, 1H),2.76 (d, J =
6.0 Hz, 1H), 0.92-0.60 (m, 7H); *C NMR (CDCls, TMS, 75 MHz) & 172.01, 171.57,
136.43, 133.07, 128.43, 127.66, 65.49, 64.34, 60.30, 58.47, 52.07, 29.42, 15.52, 13.88,
8.05; IR (KBr) v 3685, 3624, 3019, 2977, 2400, 1731, 1519, 1426, 1215, 1045, 929,
756 ¢cm™'. HRMS: caled. for C17H20CINOy4: 337.1076, found. 337.1075. dr > 98:2;
98% ee, HPLC (Chiralcel AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A
=220 nm); t,= 6.69 and 9.80 min.
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Cl H
N._.co,Me
MeO,C

(3ba)

(4R,6S,7R)-dimethyl 6-(4-chlorophenyl)-5-azaspiro[2.4]heptane-4,7-di-carboxyl-
ate (Table 1, entry 9)

The title compound was prepared according to the general procedure as described
above in 87% yield. [a]*p = -15.0 (¢ 0.64, CHCLs); '"H NMR (CDCl;, TMS, 300 MHz)
d 7.23 (m, 4H), 4.61 (d, J = 5.7 Hz, 1H), 3.75-3.72 (m, 4H), 3.39 (br, 1H), 3.28 (s,
3H), 2.77 (d, J = 5.4 Hz, 1H), 0.92-0.61 (m, 7H); >*C NMR (CDCls, TMS, 75 MHz)
d 172.74, 171.86, 136.58, 133.43, 128.77, 127.86, 65.68, 64.67, 60.56, 58.63, 52.39,
51.53, 15.83, 8.27; IR (KBr) v 3684, 3626, 3018, 2978, 2401, 1730, 1518, 1427, 1214,
1046, 930, 757 cm™. dr = 86:14; 98% ee, HPLC (Chiralcel AS-H, i-propanol/hexane
=10/90, flow rate 1.0 mL/min, A =220 nm); t,= 8.15 and 13.19 min.

Cl

H
N._.co,Me
EtO,C

(3ab)

(4R,6S,7R)-7-ethyl 4-methyl 6-(2-chlorophenyl)-5-azaspiro[2.4]heptane-4,7-di-
carboxylate (Table 2, entry 2)

The title compound was prepared according to the general procedure as described
above in 97% yield. [a]*p = -63.2 (¢ 0.84, CHCLs); '"H NMR (CDCl;, TMS, 300 MHz)
d 7.43 (d,J=6.6 Hz, 1H), 7.29 (d, J = 7.2 Hz, 1H), 7.24-7.16 (m, 2H), 4.88 (s, 1H),
3.74 (m, 4H), 3.64 (q, J = 6.9 Hz, 7.2 Hz, 2H), 3.09 (s, 1H), 2.92 (br, 1H), 0.95-0.59
(m, 7H); °C NMR (CDCl;, TMS, 75 MHz) & 172.02, 135.30, 133.26, 129.36,
128.68, 126.87, 126.75, 65.15, 62.46, 60.09, 56.44, 52.10, 29.33, 15.44, 13.85, 8.45;
IR (KBr) v 3683, 3625, 3020, 2976, 2401, 1732, 1520, 1425, 1214, 1047, 926, 754
cm’'. HRMS calcd. for C17H20CINOy: 337.1081, found 337.1080. dr = 97:3; 97% ee,
HPLC (Chiralcel AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220
nm); t;=5.81 and 11.27 min.
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Br H
N._.co,Me
EtO,C

(3ac)

(4R,6S,7R)-7-ethyl 4-methyl 6-(4-bromophenyl)-5-azaspiro[2.4]heptane-4,7-di-
carboxylate (Table 2, entry 3)

The title compound was prepared according to the general procedure as described
above in 87% yield. [a]*p = -16.5 (¢ 0.46, CHCLs); '"H NMR (CDCl;, TMS, 300 MHz)
d 7.39 (d, J = 7.8 Hz, 2H), 7.18 (d, J = 8.1 Hz, 2H), 4.59 (d, J = 5.1 Hz, 1H),
3.78-3.71 (m, 6H), 3.17 (br, 1H), 2.76 (d, J = 4.8 Hz, 1H), 0.92-0.60 (m, 7H); °C
NMR (CDCl;, TMS, 75 MHz) & 171.99, 171.58, 137.00, 131.32, 127.97, 121.12,
65.44, 64.37, 60.26, 58.39, 52.05, 29.43, 15.48, 13.86, 8.03; IR (KBr) v 3683, 3622,
3017, 2979, 2402, 1735, 1515, 1423, 1217, 1045, 924, 759 cm™'. HRMS calcd. for
C17H20BrNO4: 381.0576, found 381.0568. dr = 95:5; 98% ee, HPLC (Chiralcel AS-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 7.07 and 11.14

min.

F H
N.__.co,Me
Et0,C

(3ad)

(4R,6S,7R)-7-ethyl 4-methyl 6-(4-fluorophenyl)-5-azaspiro[2.4]heptane-4,7-di-
carboxylate (Table 2, entry 4)

The title compound was prepared according to the general procedure as described
above in 85% yield. [a]*p = -15.6 (¢ 0.64, CHCLs); '"H NMR (CDCl;, TMS, 300 MHz)
§ 7.27 (d, J = 6.6 Hz, 2H), 6.96 (t, J = 8.4 Hz, 2H), 4.63 (d, J = 5.7 Hz, 1H),
3.77-3.72 (m, 6H), 3.37 (br, 1H), 2.75 (d, J = 5.1 Hz, 1H), 0.92-0.60 (m, 7H); *C
NMR (CDCls, TMS, 75 MHz) ¢ 172.11, 171.63, 163.57, 133.62, 127.93, 115.29,
115.00, 65.52, 60.21°, 58.65, 52.05, 29.39, 15.52, 13.86, 8.03; IR (KBr) v 3681, 3622,
3021, 2980, 2403, 1733, 1516, 1429, 1217, 1049, 924, 751 cm™'. HRMS calcd. for
C17H20FNOy4: 321.1376, found 321.1374. dr = 97:3; 97% ee, HPLC (Chiralcel AS-H,
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i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 6.58 and 9.39

min.

H
N._.co,Me
Et0,C

(3ae)

(4R,6S,7R)-7-ethyl 4-methyl 6-phenyl-5-azaspiro[2.4]heptane-4,7-dicarboxylate
(Table 2, entry 5)

The title compound was prepared according to the general procedure as described
above in 81% yield. [a]*p = -20.3 (¢ 0.54, CHCls); 'H NMR (CDCls;, TMS, 300 MHz)
o 7.31-7.18 (m, 5H), 4.67 (d, J = 5.7 Hz, 1H), 3.75-3.67 (m, 6H), 3.42 (br, 1H), 2.78
(d, J = 5.7 Hz, 1H), 0.93-0.60 (m, 7H); °*C NMR (CDCls;, TMS, 75 MHz) & 172.22,
171.68, 137.77, 128.27, 127.29, 126.17, 65.59, 64.97, 60.11, 58.76, 52.02, 29.38,
15.54, 13.78, 8.06; IR (KBr) v 3681, 3620, 3015, 2972, 2397, 1728, 1523, 1429, 1211,
1040, 926, 759 cm™. HRMS calcd. for Ci7H2NOg: 303.1471, found 303.1478. dr =
95:5; 95% ee, HPLC (Chiralcel AS-H, i-propanol/hexane = 10/90, flow rate 1.0
mL/min, A = 220 nm); t,= 6.06 and 9.36 min.

H
N.__.co,Me
EtO,C

(3af)

(4R,6S,7R)-7-ethyl 4-methyl 6-p-tolyl-5-azaspiro[2.4]heptane-4,7-dicarboxylate
(Table 2, entry 6)

The title compound was prepared according to the general procedure as described
above in 78% yield. [a]*p = -14.7 (¢ 0.64, CHCLs); '"H NMR (CDCl;, TMS, 300 MHz)
8 7.17 (d, J = 8.1 Hz, 2H), 7.06 (d, J = 8.7 Hz, 2H), 4.64 (d, J = 5.7 Hz, 1H),
3.77-3.70 (m, 6H), 2.75 (d, J = 5.7 Hz, 1H), 2.25 (s, 3H), 0.94-0.61 (m, 7H); "*C
NMR (CDCls, TMS, 75 MHz) & 172.31, 171.66, 136.93, 134.57, 128.95, 126.04,
65.56, 64.81, 60.14°, 58.79, 52.05, 29.33, 21.03, 15.58, 13.84, 8.02; IR (KBr) v 3682,
3623, 3016, 2975, 2403, 1727, 1521, 1422, 1214, 1043, 927, 754 cm™ . HRMS calcd.
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for C1sH23NO4: 317.1627, found 317.1625. dr = 96:4; 97% ee, HPLC (Chiralcel AS-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 5.84 and 9.39

min.

H
N.__.co,Me
Et0,C

(3a9)

(4R,6S,7R)-7-ethyl 4-methyl 6-m-tolyl-5-azaspiro[2.4]heptane-4,7-dicarboxylate
(Table 2, entry 7)

The title compound was prepared according to the general procedure as described
above in 90% yield. [a]*’p = -7.3 (¢ 0.76, CHCls); '"H NMR (CDCls, TMS, 300 MHz)
d 7.20-6.99 (m, 4H), 4.64 (m 1H), 3.78-3.73 (m, 6H), 2.78 (s, 1H), 2.27 (s, 3H),
0.93-0.62 (m, 7H); °C NMR (CDCl;, TMS, 75 MHz) & 172.32, 171.74, 137.77,
128.11, 127.90, 126.84, 123.18, 65.60, 64.94, 60.01, 58.78, 51.94, 29.44, 21.39, 15.48,
13.77, 8.08; IR (KBr) v 3685, 3623, 3020, 2974, 2399, 1730, 1518, 1425, 1213, 1043,
932, 754 cm™. HRMS caled. for C;sHy3NOy: 317.1627, found 317.1631. dr > 98:2;
98% ee, HPLC (Chiralcel AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A
=220 nm); t,= 5.57 and 8.72 min.

ZT

CO,Me
EtO,C

(3ah)

(4R,6S,7R)-7-ethyl 4-methyl 6-o-tolyl-5-azaspiro[2.4]heptane-4,7-dicarboxylate

(Table 2, entry 8)

The title compound was prepared according to the general procedure as described

above in 87% yield. [a]*p = -43.5 (¢ 0.72, CHCls); 'H NMR (CDCls;, TMS, 300 MHz)

§ 7.32(d,J = 6.6 Hz, 1H), 7.12-7.08 (m, 3H), 4.74 (s, 1H), 3.74 (m, 4H), 3.60 (q, J =

7.2 Hz, 2H), 3.37 (br, 1H), 2.83 (d, J = 5.1 Hz, 1H), 2.29 (s, 3H), 0.98-0.54 (m, 7H);

>C NMR (CDCl;, TMS, 75 MHz) & 172.07, 135.49, 130.26, 127.36, 125.92, 124.71,
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65.29, 62.60, 60.09°, 57.20, 52.09, 29.32, 19.75, 15.50, 13.79, 8.60; IR (KBr) v 3685,
3624, 3020, 2980, 2402, 1732, 1518, 1425, 1214, 1043, 929, 756 cm™'. HRMS calcd.
for CigH23NOy4: 317.1627: found 317.1626. dr > 98:2; 96% ee, HPLC (Chiralcel
AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 5.30 and
10.94 min.

MeO H
N.__.co,Me
EtO,C

(3ai)

(4R,6S,7R)-7-ethyl 4-methyl 6-(4-methoxyphenyl)-5-azaspiro[2.4]heptane-4,7-di-

carboxylate (Table 2, entry 9)

The title compound was prepared according to the general procedure as described
above in 78% yield. [a]*’p = -3.2 (¢ 0.64, CHCls); '"H NMR (CDCls, TMS, 300 MHz)
d 7.22 (d, J = 6.6 Hz, 2H), 6.79 (d, J = 5.1 Hz, 2H), 4.63 (d, J = 5.7 Hz, 1H),
3.78-3.72 (m, 9H), 2.74 (d, J = 5.7 Hz, 1H), 0.95-0.61 (m, 7H); °C NMR (CDCls,
TMS, 75 MHz) & 172.77, 172.15, 159.08, 130.24, 127.71, 114.00, 65.98, 64.92,
60.51, 59.27, 55.58, 52.39, 15.92, 14.27, 8. 42; IR (KBr) v 3685, 3624, 3019, 2977,
2400, 1731, 1519, 1426, 1215, 1045, 929, 756 cm™. HRMS calcd. for CigH,3NOs:
333.1576: found 333.1572. dr > 98:2; 98% ee, HPLC (Chiralcel AS-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 9.12 and 12.63

min.

H
N.__.co,Me

EtO,C >
(3aj)
(4R,6S,7R)-7-ethyl 4-methyl 6-(naphthalen-1-yl)-5-azaspiro[2.4]heptane-4,7-di-
carboxylate (Table 2, entry 10)
The title compound was prepared according to the general procedure as described

above in 82% yield. [a]*p = -145.7 (c 0.90, CHCl;); '"H NMR (CDCls;, TMS, 300
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MHz) & 7.92 (d, J=8.7 Hz, 1H), 7.68 (d, J = 7.8 Hz, 1H), 7.70 (d, J = 8.1 Hz, 1H),
7.54-7.37 (m, 4H), 5.32 (m 1H), 3.84 (s, 1H), 3.74 (s, 3H), 3.46 (q, J = 7.2 Hz, 2H),
3.06 (d, J = 5.1 Hz, 1H), 0.99-0.46 (m, 7H), °C NMR (CDCl;, TMS, 75 MHz) &
171.82, 133.42, 132.92, 131.03, 128.82, 128.07, 126.13, 125.44, 125.08, 122.74,
122.53, 65.14, 61.88, 59.78, 58.64, 51.97, 29.63, 15.40, 13.46, 8.49; IR (KBr) v 3683,
3622, 3017, 2979, 2403, 1734, 1517, 1426, 1215, 1045, 929, 756 cm™'. HRMS calcd.
for C;1H23NO4: 353.1627, found 353.1628. dr > 98:2; 92% ee, HPLC (Chiralcel AS-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 11.28 and 15.66

min.

R

CO,Me
S 2

EtO,C
(3ak)

(4R,6S,7R)-7-ethyl 4-methyl 6-(thiophen-2-yl)-5-azaspiro[2.4]heptane-4,7-di-
carboxylate (Table 2, entry 11)

The title compound was prepared according to the general procedure as described
above in 89% yield. [a]*’p = -3.0 (¢ 0.30, CHCls); '"H NMR (CDCls, TMS, 300 MHz)
d 7.15(d, J=4.8 Hz, 1H), 6.92-6.84 (m, 2H), 4.74 (m, 1H), 3.87 (q, J = 7.4 Hz, 2H),
3.73 (s, 1H), 3.70 (s, 3H), 2.76 (d, J = 5.4 Hz, 1H), 0.98-0.62 (m, 7H); °C NMR
(CDCl;, TMS, 75 MHz) 6 171.93, 171.17, 140.70, 126.48, 124.01, 123.89, 65.43,
61.33, 60.15, 58.64, 51.77, 29.44, 15.31, 13.71, 7.71; IR (KBr) v 3684, 3623, 3019,
2977, 2400, 1730, 1519, 1427, 1215, 1045, 929, 756 cm’'. HRMS: calcd. for
CisH19NO4S: 309.1039, found 309.1041. dr > 98:2; 94% ee, HPLC (Chiralcel AS-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 9.57 and 16.36

min.

H
N_ ,CO,Me
th/\j—g
EtO,C

(3al)
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(4R,6R,7R)-7-ethyl 4-methyl 6-styryl-5-azaspiro[2.4]heptane-4,7-dicarboxylate
(Table 2, entry 12)

The title compound was prepared according to the general procedure as described
above in 87% yield. [a]*p = -17.8 (¢ 0.56, CHCl5); '"H NMR (CDCls, TMS, 300 MHz)
d 7.37-7.24 (m, 5H), 6.71 (d, J = 15.9 Hz, 1H), 6.24 (dd, J = 6.3 Hz, 15.9 Hz, 1H),
4.33-4.28 (m, 1H), 4.13-4.06 (m, 2H), 3.77-3.72 (m, 4H), 2.61 (d, J = 5.1 Hz, 1H),
1.18-0.71 (m, 7H); >C NMR (CDCl;, TMS, 75 MHz) & 172.31, 171.57, 136.36,
133.07, 128.53, 127.85, 126.44, 125.05, 65.49, 63.66, 60.45, 57.86, 52.08, 29.64,
15.58, 14.36, 7.76; IR (KBr) v 3684, 3624, 3019, 2977, 2403, 1731, 1519, 1426, 1216,
1045, 929, 756 cm™'. HRMS calcd. for C1oHpNOy: 329.1627, found 329.1627. dr >
98:2; 93% ee, HPLC (Chiralcel AS-H, i-propanol/hexane = 10/90, flow rate 1.0
mL/min, A =220 nm); t,= 6.86 and 11.33 min.

H
N COyMe
%,
EtO,C

(3am)

(4R,6S,7R)-7-ethyl 4-methyl 4-methyl-6-phenyl-5-azaspiro[2.4]heptane-4,7-di-
carboxylate (Figure 2)

The title compound was prepared according to the general procedure as described
above in 89% yield. [a]*p = +10.7 (¢ 0.90, CHCl;); '"H NMR (CDCls;, TMS, 300
MHz) & 7.31-7.17 (m, 5H), 4.76 (d, J = 6.0 Hz, 1H), 3.74 (s, 3H), 3.68 (q, J = 7.2 Hz,
2H), 2.82 (d, J = 6.6 Hz, 1H), 1.35 (s, 3H), 0.95-0.66 (m, 7H); *C NMR (CDCl;,
TMS, 75 MHz) 6 175.00, 172.52, 138.43, 132.65, 128.44, 126.54, 67.07, 62.95,
61.02, 60.24, 52.54, 34.37, 24.64, 14.02, 13.00, 9.39; IR (KBr) v 3688, 3624, 3019,
2981, 2400, 1731, 1523, 1426, 1215, 1050, 929, 756 cm™. dr > 98:2; 98% ee, HPLC
(Chiralcel AS-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 220 nm); t,=
7.84 and 8.72 min.
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Cl H
N_ ,CO,Me
7,
EtO,C

(3an)

(4R,6S,7R)-7-ethyl 4-methyl 6-(4-chlorophenyl)-4-methyl-5-azaspiro[2.4]heptane-
4,7-dicarboxylate (Figure 2)

The title compound was prepared according to the general procedure as described
above in 87% yield. [a]*p = +10.9 (c 0.84, CHCL;); '"H NMR (CDCls, TMS, 300
MHz) & 7.24 (m, 4H), 4.75 (d, J = 6.3 Hz, 1H), 3.74-3.69 (m, 5H), 2.80 (d, J = 6.3
Hz, 1H), 1.36 (s, 3H), 0.93-0.69 (m, 7H); °C NMR (CDCls, TMS, 75 MHz) &
171.95, 136.60, 133.05, 128.39, 127.79, 66.94, 62.09, 60.23, 52.44, 33.96, 29.67,
24.14, 13.85, 12.76, 9.00; IR (KBr) v 3685, 3620, 3019, 2977, 2400, 1730, 1519,
1426, 1215, 1045, 931, 756 cm™. HRMS caled. for Ci1sH»CINOg: 351.1237, found
351.1239. dr > 98:2; 97% ee, HPLC (Chiralcel AS-H, i-propanol/hexane = 5/95, flow
rate 1.0 mL/min, A = 220 nm); t,= 8.94 and 12.17 min.

Br H
N COoMe
~,
EtO,C

(3a0)

(4R,6S,7R)-7-ethyl 4-methyl 6-(4-bromophenyl)-4-methyl-5-azaspiro[2.4]
heptane-4,7-dicarboxylate (Figure 2)

The title compound was prepared according to the general procedure as described
above in 88% yield. [a.]*’p = +7.8 (¢ 0.90, CHCls); '"H NMR (CDCls, TMS, 300 MHz)
S 7.38 (d, J = 8.1 Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H), 4.65 (d, J = 6.0 Hz, 1H),
3.72-3.67 (m, 5H), 2.78 (d, J = 6.3 Hz, 1H), 1.31 (s, 3H), 0.88-0.64 (m, 7H); °C
NMR (CDCls, TMS, 75 MHz) 6 174.54, 171.92, 137.23, 131.27, 128.12, 121.08,
66.87, 62.10, 60.14, 52.36, 33.99, 29.63, 24.15, 13.82, 12.71, 8.98; IR (KBr) v 3685,
3625, 3020, 2977, 2399, 1731, 1521, 1426, 1219, 1045, 929, 756 cm™. dr = 95:5; 97%
ee, HPLC (Chiralcel AS-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 220
nm); t;= 9.62 and 12.51 min.
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Br H
N_ ,CO,Me
'Et
EtO,C

(3ap)

(4R,6S,7R)-7-ethyl 4-methyl 6-(4-bromophenyl)-4-ethyl-5-azaspiro[2.4]heptane-
4,7-dicarboxylate (Figure 2)

The title compound was prepared according to the general procedure as described
above in 74% yield. [a]*p = +15.9 (c 0.72, CHCL); '"H NMR (CDCls, TMS, 300
MHz) 8§ 7.42 (d, J = 8.4 Hz, 2H), 7.25 (d, J = 8.1 Hz, 2H), 4.61 (d, J = 6.0 Hz, 1H),
3.77-3.71 (m, 5H), 2.76 (d, J = 6.3 Hz, 1H), 1.58 (m, 2H), 1.01-0.68 (m, 10H); *C
NMR (CDCls, TMS, 75 MHz) ¢ 174.33, 172.11, 137.77, 131.23, 128.25, 120.99,
70.50, 62.26, 60.71, 52.12, 33.60, 29.66, 11.98, 9.63, 8.44; IR (KBr) v 3685, 3623,
3019, 2977, 2407, 1731, 1519, 1431, 1215, 1045, 929, 756 cm™'. HRMS calcd. for
C19H24BrNOy4: 409.0889, found 409.0886. dr > 98:2; 97% ee, HPLC (Chiralcel AS-H,

i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 220 nm); t,= 6.44 and 7.72 min.

H
N.__,CO;Me
1Bu
EtO,C

(3aq)

(4R,6S,7R)-7-ethyl 4-methyl 4-isobutyl-6-phenyl-5-azaspiro[2.4]heptane-4,7-di-
carboxylate (Figure 2)

The title compound was prepared according to the general procedure as described
above in 81% yield. [a]*p = +13.5 (¢ 0.78, CHCl;); '"H NMR (CDCls;, TMS, 300
MHz) & 7.32-7.15 (m, 5H), 4.60 (d, J = 6.3 Hz, 1H), 3.69-3.61 (m, 5H), 2.84 (d, J =
6.3 Hz, 1H), 1.57-1.52 (m, 3H), 0.90-0.53 (m, 13H); °C NMR (CDCl;, TMS, 75
MHz) & 174.38, 172.38, 138.63, 128.13, 127.05, 126.40, 69.54, 62.53, 60.41, 59.90,
51.87, 44.28, 35.35, 29.64, 25.19, 24.47, 22.38, 13.75, 11.74, 9.47; IR (KBr) v 3686,
3623, 3019, 2979, 2400, 1734, 1519, 1426, 1215, 1045, 926, 756 cm™. dr > 98:2; 97%
ee, HPLC (Chiralcel AS-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 220
nm); t;=4.69 and 5.41 min.
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X-ray Crystal Structures of endo-Adducts (4R,6S,7R)-3aa (absolute

configuration)

\\ 1 \COzME
2 34
5NH
EtO,C" 7 6~
Cl

cl H
Y\ 4CO,Me
6 4
7 3
Et0,C W1

endo-adduct
(4R,6S,7R)-3aa

Figure 1. X-ray structure of (4R,6S,7R)-3aa.

Crystal data for (4R,6S,7R)-3aa: C;7H,0CINO4, M, = 337.79, T = 298 K,
Monoclinic, space group P2(1), a = 9.479(2), b = 27.837(6), ¢ = 13.143(4) A, V =
3467.8(13) A3, Z =8, 7093 unique reflections, final R; = 0.0514 and wR, = 0.1506 for
11687 observed [I>20(1)] reflections. CCDC 785673 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)

Proposed transition states of the endo-selectivity for asymmetric 1,3-dipolar

cycloaddition of imino esters with 2-cyclopropylidene Acetate

Based on the relative and absolute configuration of (4R,6S,7R)-3aa and previous
studies,!'! a plausible transition state accounting for the obsevered endo-selectivity of
the 1,3-DC addition of imino esters with ethyl 2-cyclopropylidene acetate in the
presence of Cu(CH3CN)4BF./(S)-TF-BiphamPhos (L1) is shown in Figure 2. The in
situ-formed azomethine ylide is coordinated to the metallic center and oriented in

13
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such way because of the steric repulsion between the phenyl group in the ylide and
the phenyl ring on the phosphorus atom of the chiral ligand, and the highly steric
congestion imposed by the latter effectively blocks the dipolarophile ethyl
2-cyclopropylidene acetate (1a) approach from the Re (C=N) face of the azomethine
ylide and forms the endo-(4R,6S,7R)-5-aza-spiro[2,4]-heptane through Si face attack,
which is compatible with the experimental results. The carbonyl group of ethyl
2-cyclopropylidene acetate (1a) could coordinate with the Cu(l) 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 group
of dipolarophile 1a and the NH, group of the chiral (S)-TF-BiphamPhos ligand (L1),

3b,3¢

which also facilitates stabilizing the proposed transition states.**~“) Nevertheless, the

real catalytic mechanism still needs further investigation.

N
R 5 CO,Me
6 4
— y 3
EtO,C 4 1

endo-adduct
(4R,6S,7R)-3aa

(S)-TF-BiphamPhos (L1)

Figure 2. Proposed transition states leading to (4R,6S,7R)-5-aza-spiro[2,4]-heptanes.
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Supplementary Material (ESI) for Chemical Communications

Solvent: CDC13

Ambient temperature

File: ci3-1t1-9-3a
Mercury-300BB “mercury3oo”

Relax. delay 1.000 sec
Pulse 28.0 degrees

Acg. time 0.500 sec

Width 18181.8 Hz

144 repetitions

OBSERVE C13, 75.4552672 MHz
DECOUPLE M1, 300.0821962 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 1 hr, 27 min, 30 sec
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Supplementary Material (ESI) for Chemical Communications

Solvent: CDC13
Ambient temperature

Mercury=-300B8

Relax. delay

“mercury30oo”

1.000 sec

Pulse 28.0 degrees
Acg. time 0.500 sec
Width 18181.8 Hz
120 repetitions
75.4552461 MWH2
DECOUPLE H1, 300.0B21962 MHz

OBSERVE C13,

Power 40 dB
continuously

on

WALTZ-16 modulated
DATA PROCESSING
Line broadening 4.0 Hz

FT size 32768

Total time 1 hr, 27 min, 30 sec
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Solvent: CDC13
Ambient temperature
Mercury=-300B8 “mercury3oo"

Relax. delay 1.000 sec
Pulse 28.0 degrees

Acg. time 0.500 sec

Width 18181.8 Hz

208 repetitions

OBSERVE €13, 75.4552672 MHz
DECOUPLE H1, 300.0821962 MHz
Power 40 dB

cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 1 hr, 27 min, 30 sec
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cl3=1ti=3=31a

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

File: CARBON

Pulse Sequence: s2pul
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LTL=9-5-C

Solvent: CDC13

Ambient temperature

File: LTL-9-5-C
Hercury-300BB  “mercury3oo”

Relax. delay 1.000 sec
Pulse 28.0 degrees

Acq. time 0.500 sec

Width 18181.8 Hz

368 repetitions

OBSERVE C13, 75.4552576 MHz
DECOUPLE H1, 300.0B21962 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 1 hr, 27 min, 30 sec

-175.003
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-172

220 200 180 160
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cl3-1t1-9=-5b

Solvent: CDC13
Ambient temperature
Mercury=-300B8 "mercury3oo”

Relax. delay 1.000 sec

Pulse 28.0 degrees

acg. time 0.500 sec

Wwidth 18181.8 Hz

160 repetitions
OBSERVE C13, 75.4552794 MHz
DECOUPLE H1, 300.0821962 WHZ
Power 40 dB

cont inuous ly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 1 hr, 27 min, 30 sec
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Data File D:%LONLTLADATANLTL-5-74LTL-5-7-10-4%-220 2010-03-31 l6-05-42%3IG1000002.0
Sammle Name: LTL-5-7-1.0-A5-220

Ang. Operator : LTL kel

ed.
Anef. Imstrumert @ Instrumert 1 Location @ Wial 32
Injection Date @ 33172010 4:18:05 PH Inj : 1
Inj Volume : 5 pl
Ao, Method : DALY LTLNVdatal LTL-5-74LTL-5-7-10-453-220 2010-03-31 16-05-42%A5H-10-20-
10ML -2 20MM-60MT . M
Last changed 111572009 6:41:50 FM by D0

Analwsis Method @ DiALOSLTLADATANLTL-5-7ALTL-5-7-10-A5-220 2010-03-31 16-05-42\53TF1000002.D0
DAM (ASH-10-%0-10ML-2 20MM-50MTH. M)

Last changed To4¢342010 5:45:57 AM by THL
[modified afcer loading

I
WOT A, MiEelength=220 nm (DAL SLTLOATALTL-5 FILTL-5-7- 10-A5-220 2010-03-21 16-05-<420S 1G 1000002 . )
mAl ] ]
200 EtO,C
700 4 COQCHS
N &
600 H @
500 ] 8
Jaa
400
3004
200
100
04 T
T T T T T
6 ] g 10 11 min
Area Perce julujard
Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution H 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H
=== || || | |
1 6635 W 0.2253 1.3055%4ed  553.52675 49.8755
2 8. 785 VB 0.3455 1.31648e4  555.054593 50.1245

Totals : Z2.026043ed4  1465.83171

Instrument 1 4/3/2010 %:50:02 AM THL Page 1 of 1
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Data File D:yLCALTLADATANLTL-5-18%LTL-5-15 Z2010-04-10 10-52-5843IG100000Z.D0
Sample Name: LTL-5-18

LTL Jeq. Line : Z

Acg. Operator
Ao, Instrumert @ Instrumert 1 Location : Vial 25
Injection Date @ 4F10/2010 11:05:26 AM Inj : 1
Inj Volume : 5 pl
Acg. Method i D:yLCYLTLYdatay LTL-5-184LTL-5-15 2010-04-10 10-52-58%ASH-10-20-10ML-22 00—
14MTN. K
Last changed To4/3F2010 S:53:258 AM by THL

Analysis Method : DiA\LOVLTLADATANLTL-5-18%LTL-5-18 2010-04-10 10-52-58\5IG100000Z.INDALM

Last changed

ASH-10-20-10ML-ZZ0NM-1 41T, M)
 4/10F2010 11:22:17 AM by tme
[modified afcer loading)

WD A, wiEnelength=220 nm (OALCLTLDATALTL-5 1L TL-5-18 20 10-04- 100 10-52- 5805 1G 100000200
mal In
Q.@r=|
700 - A
G000 - d H
CO.Me
500
EtO,C
400 -
3aa
200 -
z00 -
o]
.
100 o
g
g
0] .
T T T T T T
7 2 g 10 1 12 13 min
Area Percernt Feport

Sorted By Signal
Mulciplier 1. 0000
Dilution 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wavelength=:220 rm

Pealr RetTime Type Width Area Height Area

# [min]

[min] mdT *= [malr ] %

1 7.408 MM 0.2554 E55.6145%3 16.67875  1.1587
2 11.381 M 0.4807 2.10653e4  730.45155 55.8013

Totals @

2.13250ed 747, 14061

Instrument 1 41072010 11:22:23 AN tme Page 1 of
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Data File D:yLCALTLADATANLTL-5-25%LTL-5-25 Z010-04-16 05-14-3543IG1000002.0
Sample Name: LTL-5-284

Acg. Operator

Ao, Instrumert :

Injectimm Date
Acg. Method

Last changed

Analysizs Method :

LTL Jeq. Line : Z

Instrument 1 Location @ Vial 24
T A/16 2010 :27:09 AM Inj : 1

Inj Volume : 5 pl

: DehnLCYLTLYdatay LTL-5-284 LTL-5-28 2010-04-16 05-14-35% ASH-10-%0-10ML- 22 00—

ZOMIN. K

T O3F3LF2010 4:54:37 PM by LTL

D WLCY LTLADATAN LTL-5-284 LTL-5-28 2010-04-16 05-14-35,3IGL000002,DYDALM |
ASH-10-50-10ML-Z20NM-2 0MIN . M)

Last changed t 44162010 S:35:00 AM by THMC
[modified afcer loading)
WD A, wiEnelength=220 nm (OALCLTLDATALTL- 5 2L TL-5-28 20 10-04- 16 02- 14 2505 1G 100000200
mAl 2 A
350 L
300 -
250 -
2 &
-
200 o
150
},@
100 ﬁ ny
i
50
o] T
T T T T T T T T T
8 g 10 11 12 13 14 18 min
Area Percent Feport
Sorted By Gicmnal
Mulciplier 1. 0000
Dilution 1. 0000
Usze Maltiplier & Dilucion Factor with IZTDs
Signal 1: VD1 A, Wavelength=220 rm
Pealr RetTime Type Width Area Height Area
# [min] [min] mdT *= [mAT ] ]
-—— - | [ ]
1 6.%45 MM 0.2547 843.53784 55.20173  5.5281
2 B.152 MM 0.3208 6814.1%873 354.07333 d4d.66d44
3 10.521 MM 0.3922 879.61652 36.72753 5.7655
4 13.15% MM 0.5782 6719.0%766 193.67725 44.0410
Totals : 1.52R6Red  A3D.67988
**%* End of Report **%
Instrumernt 1 471672010 2:38:04 AM TMC Page 1 of 1
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Data File D:yLCALTLADATANLTL-5-25%LTL-5-25 Z010-04-16 05-14-3543IG1000003.0
Sample Name: LTL-5-25B

Acg. Operator

Ao, Instrumert :

Injectimm Date
Acg. Method

Last changed

Analysizs Method :

LTL Jeq. Line : 3

Instrument 1 Location @ Vial 25
T A/16 2010 S:48:29 AM Inj : 1
Inj Volume : 5 pl

: DehnLCYLTLYdatay LTL-5-284 LTL-5-28 2010-04-16 05-14-35% ASH-10-%0-10ML- 22 00—
ZOMIN. K

T O3F3LF2010 4:54:37 PM by LTL

D WLCY LTLADATAN LTL-5-284 LTL-5-28 2010-04-16 05-14-35%3TGL000003.DYDALM |

ASH-10-%0-10ML- ZZ00M-Z 0T . 1)

Last changed T 44162010 9:36: 37 AM by THMC
[modified afcer loading)
WD A, wiEnelength=220 nm (OALCLTLDATALTL- 5 2L TL-5-28 20 10-04- 16 02- 14 2505 1G 100000300
mad ] &
W
350 8] H !
M
" CO;Me
250
MeO,C
200 2ba
il
]
150 - w’s’w
~ @&
100
g i
0] o a0 o 8
i .
: A
04 T L T T
T T T T T T T T T
7 8 g 10 11 12 13 14 18 min
Area Percent Feport
Sorted By Gicmnal
Mulciplier 1. 0000
Dilution 1. 0000

Usze Maltiplier & Dilucion Factor with IZTDs

Signal 1: VD1 A, Wavelength=220 rm

Pealr RetTime Type Width Area Height Area
# [min] [min] mdT *= [mAT ] ]
-—— - | [ ]
1 6.766 MM 0.2508 72.70116 4,83173  0.4376
2 7.997 MM 0.3480 185.25603 §.87340 1.1150
3 10.232 MM 0.3886 216Z.9%484% 9Z.77558 13.0184
4 1zZ.825 MM 0.6055 1.41%36e4  350.71750 §5.4250
Totals : l.66l4ked  497.19820

**%* End of Report **%

Instrument 1 41672010 5:36:42 AM THMC
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Data File D:%LONLTLADATANLTL-5-32-334,LTL-5-324 2010-04-17 15-17-50%\3IGLlO0CO0Z.D
Sammle Name: LTL-5-32A4

¢ LTL K]

Ang. Operator
Anif. Instrumert :
Injection Dace

Acg. Method

Last changed
Inalysis Method :

Instrument 1 ocation @ Vial 61

441742010 3:30:13 PH Inj : 1

Inj Volume : 5 pl

22 0MM- 60N 1

¢ 11415420059 6:41:50 FH by DD

Do n Ly LTLNVdatah LTL-5-32-330LTL-5-324 2010-04-17 15-17-50Y A3H-10-50-10ML-

DinLOYLTLADATANLTL-5-32-33LTL-5-324 2010-04-17 15-17-50% 3IGL00000Z, DYDAWH

(ASH-10-50- 10ML -2 20HM-60MIN. M)

Last changed 1 441772010 5:36: 32 PM by LTL
(modified afcer loading)
WOT A, MiEelength=220 nm (DAL CLTLOATALTL-5-32- 20T L5-32 A 201 0-04-17 15-17-500S 15 100000207
mal ]
1404
Et0,C
120 CO2CHs
N
1004 H
=
[}
a0 - Cl -
3ab
G0
40_
o m&
20 B S
B
o] —
T T T T T
§ 8 10 12 14 min
Area Percernt Report
Sorted By Signal
Multiplier 1. 0000
Dilution 1. 0000
Usze Multiplier & Dilution Factor with ISTD=
Sigmal 1: VWD A, Wavelength=220 rm
Peslr RecTime Type Width Area Height Area
#  [(min) [min] mAT *s [WAU | B
el el Bl e ] Rt el
1 5.808 IMF 0.2130 1911.0513% 145.55931 47.8540
2 hB.0l4 MM 0.2842 B4.52zZ80 4,85612  2.1165
3 11.271 BB 0.4253 1910. 31030 6%, 54221 47.3355
4 13.376 MM 0.647% B§7.61762 Z.25375 2.1540
Totals : 3003, 50212 226, 31142

**% End of Report ***

Instrument 1 441772010 5:36:37 MM LTL
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This journal is (c) The Royal Society of Chemistry 2011

Samnle Name: LTL-5-32B

Ang. Operator : LTL kel
Anef. Imstrumert @ Instrumert 1

ocation @ Vial 62

Injection Dace @ 441772010 4:15:32 FI Inj : 1

Inj Volume : 5 pl

Ao, Method : DenLOyLTLNVdatah, LTL-5-32-335LTL- 5-32B-338 2010-04-17 16-15-0%,A5H-10-%0-

10ML -2 20MM-20MTH. M

Last changed T 343172010 4:54:37 FH by LTL
inalysiz Method : DiA\LOYWLTLADATANLTL-5-32-330LTL-5-32B-338 2010-04-17 16-15-05%3TF1000001.DY

DA.M (ASH-10-%0-10ML-Z20MM-Z0MTH. M)

Last changed 1 441772010 5:47:35 PM by LTL
(modified afcer loading)
WOT A, MiEelength=220 nm (DAL SLTLOATALTL-5-32- 20T L5-32 B-330 2010-04-17 16-13-031G 1000007 .00
mAU T
4ﬁ5
Cl o
700 - T
GO0
N. _.COMe
500
00 EtO,C
2004 3ab
200
oy £
¥ S
100 o 4f£?o gigﬁ% oo
o = 4 e
L ; s‘_’)Ts@l
04 T T T T
T T T T T
§ 8 10 12 14 min
Area Percernt Report
Sorted By H Signal
Malciplier H 1. 0000
Dilution : 1. 0000

Usze Multiplier & Dilution Factor with ISTD=

Sigmal 1: VWD A, Wavelength=220 rm

Peslr RecTime Type Width Area Height Area
# [min] [min] mAT *s [mAU ] ]
el el Bl e ] Rt el
1 5.821MM 0.2146 375.40466 25.46464 1.5664
2 6.4l3 MM 0.1795  42.72485 3.96633  0.1764
3 10941 MM 0.5082 2.31775e4  T60.09546 55.56925
4 13.347 M1 0.6326 621.165%13 16.36554 Z.56468
Totals : 2.42203ed4  B09. 89236

**% End of Report ***

Instrument 1 441772010 5:47:42 MM LTL
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L2-LTL-5-194- 14 THMC-2-12-LTL-5-154-1 2010-04-14 05-50-5543IG1000003.D

Sample Name: LTL-5-15A-1

Ang. Operator C Sedq. Line : 3
Anef. Imstrumert @ Instrumert 1 Location : Vial 16
Injection Date @ 41472010 10:05:05 AM Inj : 1
Inj Volume : 5 pl
Ao, Method : DiALOY Tong Data), TMC-2-12-LTL-5-1%4-1Y TMC-2-12-LTL-5-1%A-1 Z010-04-14 08-
50-55% ASH-10-20-10ML-220MM-20MIH. M
Last changed T 3F31/2010 4:54:37 PM by LTL

Inalysis Method :

D A\LCY TONG, DATANTHC -2-12-LTL-5- 154~ 1% TMC-2-12-LTL-5-15A-1 2010-04-14 08-
50-55% 3IG1000003. DADAL M (ARH-10-50-10ML-220NM- 20MIH . M)

Last changed 1 441772010 3:20:058 PM by LTL
(modified afcer loading)
WO A, MiEelength=220 nm (OALSTOMNG .. TLS- 1908 1ThiC2- 12-LTL-5- 19,4 1 2010-04- 14 03-50-22031 G1000003 .00
mal =2
1204 EtOLC
L
- .-g?’@ COaCHx
1004 z I
=& H
80
Br 3ac
60 -
40 4
B
& &
20 2 S g a0
i &
ol T
T T T T T
3 10 12 14 16 min
Area Percernt Report
Sorted By Signal
Multiplier 1. 0000
Dilution 1. 0000
Usze Multiplier & Dilution Factor with ISTD=
Sigmal 1: VWD A, Wavelength=220 rm
Peslr RecTime Type Width Area Height Area
#  [(min) [min] mAT *s [WAU | B
el el Bl e ] Rt el
1 7.068 MM 0.2862 2325.5%2407 135.66257 48.8813
2 B.453 MM 0.3132 B80.%8151 4,3l001  1.6852
3 1l.144 MM 0.460% 2251.%130% §2.51217 47.5741
4 14.135% MM 0.5210 73.662468 Z.35661  1.5454
Totals : 4766.49113 22484135

**% End of Report ***

Instrument 1 441772010 3:20:15 MM LTL

58

Page 1 of 1



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

Data File De%LOWLTLADATANLTL-5-23%\LTL-5-Z0-23-XEZY 2010-04-13 11-20-17\3IG100000&8.D

Samnle Name: LTL-5-22

¢ LTL K]

Ang. Operator
Anif. Instrumert :
Injection Dace

Acg. Method

Last changed
Inalysis Method :

ed. :
Instrument 1 Location @ Vial 6
T 4F13/2010 1:09:13 PH Inj : 1
Inj Volume : 5 pl

: DenLONVLTLNVdatah LTL-5-23% LTL-5-20-23-%2Y 2010-04-13 11-20-17%AS5H-10-%0-

10ML -2 20MM-20MTH. M

T 343172010 4:54:37 FH by LTL
DinLOY LTLADATANLTL-5-234 LTL-5-20-23-XZY¥ 2010-04-13 11-20-17%3IGL000006.DY

DA.M (ASH-10-%0-10ML-Z20MM-Z0MTH. M)

Last changed : 472472010 $:15:05 AM by LTL
(modified afcer loading)
WO A, MiEelength=220 nm (DAL CLT LD ATALTL-5-2 DL TL-4-20-23- K27 201004132 11-20- 171G 100000600
mAl
g0 Br H
500
400
EtO,C
300
dac
200
&
W
1004 5
b 9 &
= =
ol .
T T T T
i & 10 12 14 min
Area Percernt Report
Sorted By Signal
Multiplier 1. 0000
Dilution 1. 0000

Usze Multiplier & Dilution Factor with ISTD=

Sigmal 1: VWD A, Wavelength=220 rm

Peslr RecTime Type Width Area Height Area
# [min] [min] mAT *s [mAU ] ]
el el Bl e ] Rt el
1 7.073 VB 0.2572 180.7060Z2  10.5185%0  0.5017
2 10,873 MM 0.4636 1.80273e4  683.97577 94,9387
3 14,020 MM 0.5%5% §833.65845 23.31755 4.15%6
Totals @ 2.00417e4  717.8l222
% E of Beport ***

Instrument 1 4/24/2010 5:15:10 AM LTL
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Data File D:%LOSLTLADATANLTL-5-23%LTL-5-20-23-XZY 2010-04-13 11-20-1753IG1000004.D
Sammle Name: LTL-5-Z214

¢ LTL K]

Ang. Operator
Anif. Instrumert :
Injection Dace

Acg. Method

Last changed
Inalysis Method :

ed. :
Instrument 1 Location @ Vial 4
441342010 12:26:01 PH Inj : 1
Inj Volume : 5 pl

: DenLONVLTLNVdatah LTL-5-23% LTL-5-20-23-%2Y 2010-04-13 11-20-17%AS5H-10-%0-

10ML -2 20MM-20MTH. M

T 343172010 4:54:37 FH by LTL

DinLOY LTLADATANLTL-5-234 LTL-5-20-23-XZY¥ 2010-04-13 11-20-17%3IGL000004,DY
DAM (ASH-10-50-10ML-220NM-20MIN. M)

Last changed 441572010 5:08:43 P by LTL
(modified afcer loading)
WO A, MiEelength=220 nm (OALSLTLOATALTL-5- 2 DL TL-4-20-23- K27 201004132 11-20- 171G 1000004, 06
mal 1
o S Et0,C
g4 COCH
o
40- N
H
304 F
3ad
204
M
10 q@ﬁ
o+
R
r\-\.ﬁ-\.
] L ———
T T T T T T T
i 7 8 a 10 11 12 13 min
Area Percernt Report
Sorted By Signal
Multiplier 1. 0000
Dilution 1. 0000
Usze Multiplier & Dilution Factor with ISTD=
Sigmal 1: VWD A, Wavelength=220 rm
Peslr RecTime Type Width Area Height Area
# [min] [min] mAT *s [mAU ] ]
el el Bl e ] Rt el
1 B/.570 MM 0.2465 890.35608 60.205459 48,4935
2 T.e24 MM 0.309%  35.6061%5 2.1302%  2.1574
3 8,385 MM 0.3421 864.08478  42.09634 47.0654
4 11.530 MM 0.4273  41.75775 1.62865 2.2746
Totals : 1835.80430 10A. 06081

Instrument 1 441372010 5:08:46 MM LTL

**% End of Report ***

Page 1 of 1
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$ 48 Aotk 01\ 1000526423 L0VLTLA\DATALTL-5-314 LTL-5-31 2010-04-16 19-22-2743IG1000001.D
S E: LTL-5-314

BES : LIL FEFAT =
{u g8 : Instriment 1 DT : B&E 43
HEHE] : Z010-4-17 10:24:00 £ R - 1
HEE 5ol
FEAHE : D:‘\LCWLTLY datal LTL-5-31\LTL-5-31 2010-04-16 13-22-27%ASH-10-50- 10ML-
22 ONM-20MT. 1
BE g : 2010-4-1 §:54:37 £ : LIL
ST A : C:\ 1000526424 L0, LTI, DATAY LTL-5-314LTL-5-31 2010-04-16 159-22-27
$IGLO00001.DNDA M (ASH-10-90- L0ML-Z20HM-Z0MIN. M)
miEfEd : 2010-7-24 10:23:32 EF
(R IS k)
WANDT A, Eelength=2Z0 rmn (C T OI0SEEA L TODATALT LA-3TLTL- 53T 2000-04- 16 T9-23-TNETE TO0000T 0
mAll
A0
175 F H
[
150
1263 EtO,C
100
3ad
75 4
A0 o
& "
w
57 = .g'.(\ %,@‘3"‘
prcd b8
0 e
T T T T T T
1] 7 ] a 10 11 12
A ETEL RS
A : =2
BREET : 1.0000
BWEET : 1.0000
At A R ET NEE BT
&S 1: WiDl &, Wavelength=220 rm
g {RETRTIE] W E W e 7 B 1z 31 5 i
#  [min] [min] mil *s  [mAT ] %
e B P Bl B ety
1 6.446 MM 0.3187 77.86063  4.07179  1.5522
2 9.312 MM 0.3757 4770.83447 Z11.98970 95,2686
3 11.585 MM 0.3825 159.47664  6.94917  3.1792
BE 5016.17175 223, OLO67
T sk meeske e
{988 1 2010-7-24 10:23:4l E9F Wi/l
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Data File D:%LOSLTLADATANLTL-5-23%LTL-5-20-23-XZY 2010-04-13 11-20-1753IG1000001.D
Sammle Name: LTL-5-23A4

Ang. Operator

Anif. Instrumert :

Injection Dace
Acg. Method

Last changed
Analysis Method

¢ LTL K]

ed.
Instrument 1 Location @ Vial 1
441342010 11:21:32 AN Inj : 1

Inj Volume : 5 pl
i DALY LTLNdatay LTL-5-23Y LTL-5-20-23-XZY 2010-04-13 11-20-17%A5H-10-%0-
10ML -2 200MM-20MT . M
T 3F31/2010 4:54:37 PM by LTL
Do LOSLTLADATANLTL-5-23 LTL-5-20-23-%Z¥ 2010-04-13 11-20-17%51G1000001 .00
DAM (ASH-10-%0-10ML-220MM-20MIN. M)

Last changed 441572010 S:01:15 PM by LTL
(modified afcer loading)
WFOT A, MiEelength=220 nm (DAL SLTLOATALTL-5-2 DL TL-4-20-23- K27 201004132 11-20- 1S 15100000 1.00
=
mal ) .\“!@
100 1 Et04C
3
- P CO5CH;
80 ‘3?@@ M
H
0
Jae
40_
o
] Pl
0 e = .9-{"
e s
0 T T . —
T T T T T T T T
fi g ] 0 11 12 13 min
Area Percernt Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000
Usze Multiplier & Dilution Factor with ISTD=
Sigmal 1: VWD A, Wavelength=220 rm
Peslr RecTime Type Width Area Height Area
# [min] [min] mAT *s [mAT ] %
el el Bl e ] Rt el
1 6.064 MM 0.2265 1525.9%8%0 112.254%5 47.5707
2 7.057 MM 0.2811  77.78130 4. 96635 Z.4454
3 5.361 MM 0.3357 14%6.1%031  73.621%5 47.0336
4 11.286 MM 0.3822 81.12847 353753 2.5503
Totals : 3181. 10898 194.41085
**% End of Report ***
Instrument 1 441372010 5:01:1% MM LTL Page 1 of 1

62



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

Data File Du%LOWLTLADATANLTL-5-23%\LTL-5-Z0-23-XEZY 2010-04-13 11-20-17\3IG100000Z.D

Samnle Name: LTL-5-23B

¢ LTL K]

Ang. Operator
Anif. Instrumert :
Injection Dace

Acg. Method

Last changed
Inalysis Method :

Instrument 1 ocation @ Vial 2

¢ 441372010 11:43:10 AN Inj : 1

Inj Volume : 5 pl

: DenLONVLTLNVdatah LTL-5-23% LTL-5-20-23-%2Y 2010-04-13 11-20-17%AS5H-10-%0-

10ML -2 20MM-20MTH. M

T 343172010 4:54:37 FH by LTL

DiALOY LTLADATANLTL-5-23% LTL-5-20-23-XZY¥ 2010-04-13 11-20-17%3IGL000002,DY
DAM (ASH-10-50-10ML-220NM-20MIN. M)

Last changed 1 4/13/2010 9:03: 22 PM by LTL
(modified afcer loading)
WO A, MiEelength=220 nm (DAL SLTLOATALTL-5- 2 DL TL-4-20-23- K27 201004132 11-20- 171G 1000002, 00
mAU =
3004
H
250 N O Mle
200
Et0,C
150 Jae
1004
L
=
] '\ o 4
50 = n;@-’\ g 7
3 g o
=y =1
S Y S , —
T T T T T T T T
§ 7 8 ] 10 11 12 13 min
Area Percernt Report
Sorted By Signal
Multiplier 1. 0000
Dilution 1. 0000
Usze Multiplier & Dilution Factor with ISTD=
Sigmal 1: VWD A, Wavelength=220 rm
Peslr RecTime Type Width Area Height Area
#  [(min) [min] mAT *s [WAU | B
el el Bl e ] Rt el
1 6028 W 0.1%54 174.70584 13.69851 2.3876
2 7.060 MM 0.2400 7.36311 5.11364e-1  0.1006
3 9.281 VB 0.3286 0652.47070 312.32367 %20.5136
4 1l.2Z21 M1 0.4672 482.8125% 17.221581 6.59%82
Totals : T317.35264 343, 75536
**% End of Report ***
Instrumert 1 4/13/2010 %:03: 26 PM LTL Page 1 of 1
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Data File D:yLCALTLADATANLTL-5-20%LTL-5-20 2010-04-12 16-12-3743IG100000Z.D
Sample Name: LTL-5-204

Acg. Operator
Ao, Instrumert :
Injectimm Date

Acg. Method

Last changed
Analysizs Method :

LTL Jeq. Line : Z

Instrument 1 Location @ Vial 51
o AF1Z2F2010 4:25:00 PM Inj : 1

Inj Volume : 5 pl

: DehLCYLTLYdatay LTL-5-204 LTL-5-20 2010-04-12 16-12-37 ASH-10-%0-10ML- 22 06 -

ZOMIN. K

T O3F3LF2010 4:54:37 PM by LTL

D WLCY LTLADATAN LTL-5-204LTL-5-20 2010-04-12 16-12-37,3IGLO00000Z,DYDALM |
ASH-10-50-10ML-Z20NM-2 0MIN . M)

Last changed  4/13F2010 S:04:55 PM by LTL
[modified afcer loading)
WAND A, wiEnelangth=220 nm (OALCLTLDATALTL- 5 200U TL-5-20 20 10-04- 12 16-12- 375 1G1000002.00
mal
2001 o EtO,C
@ o
2 CO,CH;
= N
150
H
100+ 381:
50 &
@
g @
i T T
T T T T T T T
5 7 g g9 0 11 12 13 min
Area Percent Feport
Sorted By Gicmnal
Mulciplier 1. Qa0
Dilucion 1. 0000
Usze Maltiplier & Dilucion Factor with IZTDs
Signal 1: VD1 A, Wavelength=220 rm
Pealr RetTime Type Width Area Height Area
# [mir] [min] md0 *= [mlr ] 2
-—— - | [ ]
1 5.836 MM 0.2274 3176.42310 232.76852 47.2824
2 6.814 MM 0.3047 165.4515% 9.21537 2.5081
3 8,385 MM 0.3463 3205.358770 154.45337 47.7731
4 11.405% MM 0.4075 163.67644 6. 65815 2.4364
Totals : 6717, 97922 403, 12641
**%* End of Report **%
Instrument 1 4/153/2010 5:05:053 FM LTL Page 1 of 1
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$ 48 Aotk 01\ 1000526423 LOVLTLA\DATA LT L-5-308 LTL-5-30 2010-04-16 18-21-40%3IG1000002. D
S E: LTL-5-304

BES : LIL FEFAT =
{258 : Instriment 1 ME : B&lE 41
HEHE] : Z010-4-17 9:34:01 & R - 1
HEE - Sl
EEHE : D:\LCWLTLY datal LTL-5-30\LTL-5-30 2010-04-16 15-21-40%ASH-10-50- 10ML-
22 ONM-20MT. 1
BEES : Z0l0-4-1 §:54:37 =9 @ LIL
ST AR : C:4100052642%L0Y LT L\ DATAY LTL-5-30%LTL-5-30 2010-04-16 18-21-40
SIGLO0000Z. DDA (ASH-10-90- L0ML-Z20HM-Z0MIN. M)
BE g : Z010-7-24 10:22:17 £
(R IS k)
WANDT A, Eelength=2Z0 rm (C T OI0SEEA L TODATALT LA- 2T L 530 2070-04- 76 T5-21- NG5 TO0000E I
mAll [
= o
260 H
N aCOMe
A0
EtO,C
150 3 af
100
o
50 N@*.: @@"3’
A g
g et
o i i .
T T T T T T
] fi 7 3 ] 10 1 miry
A ETEL RS
A : =2
BREET : 1.0000
BWEET : 1.0000
At A R ET NEE BT

&S 1: WiDl &, Wavelength=220 rm

i {RETRTIE] B T % E [[:24 5 i
¢ [min] (min] m&T *s (AU ] %

1 5.631 M 0.2327 10%.55352 7.045%45  1.7418
£ 6.432 M 0.1745  40.54253 J.060l6  0.oddd
3 8.875 M 0.3545 5852.34473 Z276.7T0513 93,0486
4 10.510 MM 0.4124 249.45547 10.08218  3.59653

BE : 6251.597625 258, 50555

(788 1 2010-7-24 10:22:28 E°F W1/l
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Data File D:%LONLTLADATANLTL-5-35%LTL-5-354 20010-04-17 17-23-26%3IG1000001.D
Sammle Name: LTL-5-354

Ang. Operator : LTL kel

ed.
Anef. Imstrumert @ Instrumert 1 Location @ Vial 66
Injection Date @ 471772010 5:24:58 PI Inj : 1
Inj Volume : 5 pl
Ao, Method i DALY LTLNVdabal LTL-5-354 LTL-5-354 2010-04-17 17-23-26%A45H-10-50- 10ML-
22 0NN- 60N 1
Last changed 111572009 6:41:50 FM by D0

inalysiz Method : DiA\LOYLTLADATANLTL-5-35%LTL-5-354 2010-04-17 17-23-26%3IG1000001.DNDALH

ASH-10-90-10ML- 22 DNM-60M TN . M)
Last changed 4417720010 5:45:12 PM by LTL
(modified afcer loading)

WD A, MiEelength=220 nm (OALCLTLOATALTL-5- 25 TL-4-3542010-0417 1723- 265151000001 .00
mAl &
s
70 q o
EtDC
o] CO;CH;
N ﬁ"‘
H w &
B r~

0 m@‘

40 2ag

304

204

10

o] .
T T T T T T
5 g 7 3 1 o 11 min
Area Perce julujard

Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution H 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H
=== || || | |
1 5.565 MM 0.2151 995.55650  76.07470 50,3628
2 8.7la M 0.3545 9B81.2543% 46.13061 49,6372

Totals : 1976, 85120 122,20531

Instrument 1 441772010 5:4%:17 MM LTL

66

Page 1 of 1



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

¢ LTL K]

Ang. Operator e H
Anef. Imstrumert @ Instrumert 1 Location @ Vial 72
Injection Date @ 4/15/2010 4:41::25 FI Inj : 1
Inj Volume : 5 pl
Ao, Method i DiALOYLTLNVdatal LTL-5-34- 3564 LTL-5-34-35E 2010-04-15%
10ML -2 200MM-20MT . M
Last changed T 3F31/2010 4:54:37 PM by LTL

D A\LOYLTLADATAY LTL-5-34-35B LTL-5-34-358 2010-04-1%
DAM (ASH-10-%0-10ML-220MM-20MIN. M)

441572010 5:1%9:06 P by LTL

(modified afcer loading)

Inalysis Method :

Last changed

Data File D:%LONLTLADATANLTL-5-34-35BA\LTL-5-34-35B 2010-04-19% 16-07-43%3IG1000005.0
Samnle Name: LTL-5-35B

16-07-43A5H-10-50-

16-07-43 51100000300

WOT A, MiEelength=220 nm (OALSLTLOATALTL-5-34- 25 L TL-5-34- 350 20 10-04-13 16-07-4203 15 100000300
mal ] = o
360
§
300+
CO e
260
Et0,C
200+
3ag
1504
100 -
@
el
504 %
g ¥
o
o
T T T T T T T T T
5 55 ] G5 7 7.5 g 8.5 ] 9.5 min
Area Perce julujard
Sorted By Sigmal
Multiplier 1.0000
Dilution 1. 0000
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawvelength==2Z0 rm
Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H
=== || || | |
1 5585 MI 0.1547  95.33256 8. 50452 1.2147
2 G5.479 MM 0.3395 8077.9628%9 396, 52243 95.7853
Totals @ 8177, 25545 405.026585

Instrument 1 441572010 5:1%:11 MM LTL
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Data File D:%LOSLTLADATANLTL-5-34%LTL-5-344 20010-04-17 17-06-04%3IG1000001.0
Sammle Name: LTL-5-344

Ang. Operator : LTL kel

ed.
Anef. Imstrumert @ Instrumert 1 Location : Vial 65
Injection Date @ 471772010 5:07:25 PH Inj : 1
Inj Volume : 5 pl
Ao, Method : DiALOYLTLNVdabal LTL-5-34Y LTL-5-344 2010-04-17 17-056-04%45H-10-50-10ML-
22 0NN- 60N 1
Last changed 111572009 6:41:50 FM by D0

inalysiz Method : DiA\LOYLTLADATANLTL-5-34%LTL-5-344 2010-04-17 17-06-04%3IG1000001.DNDAVH

ASH-10-90-10ML- 22 DNM-60M TN . M)
Last changed 441772010 5:24:04 PM by LTL
(modified afcer loading)

WD A, MiEelength=220 nm (OALCLTLOATALTL-5- 2L TL-4-344 2010-0417 1706-00 5151000001 .00
mal =] 4#
@’\
300 4 &
EtiDoC
2601 CO5CH;
I
200 A H
150 3ah _
3
=
1004
40
o L T
T T T T T T T T T
5 [ 7 a 10 11 12 13 min
Area Perce julujard

Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution : 1.0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H
=== || || | |
1 5.285 MM 0.2047 4017.35257 327.10355 459.5754
2 10.%41 VB 0.5315 4037.46265 116.34800 50.1246

Totals : G054, 854521 443.45188

Instrument 1 441772010 5:24:16 MM LTL
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Data File D:%LONLTLADATANLTL-5-34-35BA\LTL-5-34-35B 2010-04-1% 16-07-43%3IG1000002.0
Samnle Name: LTL-5-34B

Ang. Operator : LTL kel

e
Anef. Imstrumert @ Instrumert 1 Location @ Wial 71
Injection Date @ 4/15/2010 4:20:03 PH Inj : 1
Inj Volume : 5 pl
Ao, Method i DiALOYLTLNVdabal LTL-5-34- 3564 LTL-5-34-35E 2010-04-1% 16-07-43A5H-10-20-
10ML -2 200MM-20MT . M
Last changed T 3F31/2010 4:54:37 PM by LTL

inalysiz Method : DiA\LOYWLTLADATANLTL-5-34-35B%LTL-5-34-358 2010-04-1% 16-07-43\3TF1000002.DY
DAM (ASH-10-%0-10ML-220MM-20MIN. M)

Last changed 441572000 5:15:53 P by LTL
(modified afcer loading)

WOT A, MiEelength=220 nm (OALSLTLOATALTL-5-34- 25 L TL-5-34- 350 20 10-04-13 16-07-4203 15 100000200
mal b
250
H
200 N . CO e
150 Et0,C
3ah
1004
50 o
@
o
% Y A N '
T T T T T T T T
5 [ 7 2 a 10 11 12 min
Area Perce julujard
Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution H 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H

1 5,324 MM 0.2137 154.04755 15.13305  1.5%27
2 10.57% MM 0.5770 5543.77530 275.65281 95.0073

Totals : 9737.82725 290, 52586

Instrument 1 441572010 5:15:57 MM LTL Page 1 of 1
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Data File D:WLONLTLADATANLTL-5-24%LTL-5-24-154 2010-04-13 20-33-07%3IGL000003.D
Sammle Name: LTL-5-244

Ang. Operator : LTL kel

ed.
Anef. Imstrumert @ Instrumert 1 Location @ Wial 13
Injection Date @ 471372010 5:07:0Z PH Inj : 1
Inj Volume : 5 pl
Ao, Method : DALY LTLVdatay LTL-5-24Y LTL-5-24-1%4 2010-04-13 20-33-07%ASH-10-50-10ML-
22 0NN- 20N 1
Last changed T 3F31/2010 4:54:37 PM by LTL

inalysiz Method : DiA\LOYWLTLADATANLTL-5-24%LTL-5-24-1%4 2010-04-13 20-33-07%3IGLO00003. VDAL M

(ASH-10-90- 10ML -2 20K~ Z0MTH. M)
Last changed 441472010 S:20:1% AM by LTL
[modified afcer loadin

]
"IV A, Milelength=2 20 nm (DALCLT COATALTL-5 2 PLTL-5-2 & 1040 100413 20- 35075 15 1000006 0

A & =5
m 1 -:.‘-'.'-P E @9@
o
a0 éﬁ
70 CO2CH;
|
G0 F4
50] 2ai
40.
204
20
104
D.
T T T T T T
g ] 10 1 12 13 1 min
Area Perce julujard
Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution : 1. 0000
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawvelength==2Z0 rm
Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H

1 5115 M1 0.4555 2635.55605  &5.558551 45.5563
2 lZ.6z2% MM 0.5317 2640. 56250 G2.77286 50.0437

Totals : 5276, 51855 171.35837

Instrument 1 441472010 5:20: 23 AM LTL
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$ 48 Aotk 01\ 1000526423 L0VLTLA\DATA LT L-5-308 LTL-5-30 2010-04-16 18-21-40%3IG1000003.D
5 E8: LTL-5-30E

BES : LIL FEFAT =
{8 : Instriment 1 ME : BSlE 4z
HEHE] : Z0l0-4-17 3:55:36 L R - 1
HEE 5ol
FEAHE : D:\LCWLTLY datal LTL-5-30\LTL-5-30 2010-04-16 15-21-40%ASH-10-50- 10ML-
22 ONM-20MT. 1
BE g : 2010-4-1 §:54:37 £ : LIL
ST A : C:\ 1000526424 L0, LTI, DATAY LTL-5-304LTL-5-30 2010-04-16 18-21-40Y
$IG10O00003. DDA (ASH-10-90- L0ML-Z20HM-Z0MIN. M)
miEfEd : 2010-7-24 10:25:46 EF
(R IS k)
WANDT A, Eelength=2Z0 rmn (C T OI0SEEA L TODATALT LA- 2T L 530 2070-04- 16 152 1- NG5 TO0000E I
mAll
5 1
MleC H
M
204
EtO,C
15 3a
10 4
5 i
- ﬁ-?@
S
D_
T T T T T T
a a o0 1 12 13 14 miry
AR S
*E =2
BEET 1.0000
BWEET : 1.0000
FIET i B R EF RER B
{89 1: WDl A, Wavelength=220 rm
W RETRTET B kR 6 7 B 1 2 1 i B
§  [min] [min] mdl *s  [mAT ] %
e B P P B ey
1 9.017 M4 0.5045  9.78370 3.2323%-1  1.009%
2 12.687 MM 0.5857 950.13369 27.29437 98.9902
HE 968.91635  Z7.61761
T e ek e

{788 1 2010-7-24 10:25:55 E4F W1/l
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Data File D:yLCALTLADATANLTL-6-21%LTL-6-21 Z2010-06-05 10-13-3043IG100000Z.D0
Sample Name: LTL-6-21

LTL Jeq. Line : Z

Acg. Operator
Ao, Instrumert @ Instrumert 1 Location : Vial 41
Injection Date @ 6Ff8F2010 10:25:53 AM Inj : 1
Inj Volume : 5 pl
Acg. Method i DiyLCYLTLYdatay LTL-6-214LTL-6-21 2010-06-08 10-13-30%ASH-10-20-10ML-22 00—
GOMIN. M
Last changed 1141542009 6:41:50 P by DD

Analysis Method : DiA\LCVLTLIADATANLTL-6-214LTL-6-2Z1 2010-06-05 10-13-300SIG1l00000Z.INDALM |

ASH-10-20-10ML-2Z0NM-50MIN . M)
Last changed OBFEFE010 10:51:45 AM by dxg
[modified afcer loading)

WD A, wiEnelength=220 nm (OALCLTLDATALTL-6-2 1L TL-6-21 20 10-06-02 10-12- 305 1G 100000200
mal
&
g & BO.C
2000 G
CO,CH;4
M
H
1500
3a)
1000
500
1] T L
T T T T
] 12 14 15 1 min
Area Percernt Feport
Sorted By : Signal
Mulciplier : 1. 0000
Dilution H 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wavelength=:220 rm

Pealr RetTime Type Width Area Height Area
# [min] [min] mAT “*= [mAlT ] ]
- |- | [ ]
1 11.278 MM 0.662Z1 9.44572Zed4 2375.58472 45.0950
2 15.663 MM 0.8501 2,79706ed4 15%20.70276 50.5050

Totals 1.52455es 4299, 237485

Instrument 1 6/8/2010 10:51: 50 AM dxqg

72

Page 1 of 1



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

Data File D:yLOALTLADATANLTL-6-21%LTL-6-24 Z010-06-05% 16-35-5443IG100000Z.D0
Sample Name: LTL-6-24

Acg. Operator
Ao, Instrumert :
Injectimm Date

Acg. Method

Last changed
Analysizs Method :

LTL Jeq. Line : Z

Instrument 1 Location @ Vial 43
OBFSFZ010 4:45:15 PM Inj : 1

Inj Volume : 5 pl

: DLy LTLYdatay LTL-6-214 LTL-56-24 2010-06-0% 16-35-54% ASH-10-%0-10ML- 22 0RM -

ZOMIN. K

T O3F3LF2010 4:54:37 PM by LTL

D WLCY LTLADATAN LTL-6-214LTL-6-24 2010-06-0% 16-35-54%3TGL000002,DYDALM |
ASH-10-50-10ML-Z20NM-2 0MIN . M)

Last changed O BFSFE010 S5:0%:46 FPM by LTL
[modified afcer loading)
WD A, wiEnelength=220 nm (OALCLTLDATALTL-6-2 1L TL-6-24 20 10-06-090 16-35- 5405 1G1000002.00
mal
1750
1500 H
CO5Me
1250
o, L
1000 - ! 38]
750
500 -
w .-,5)‘};&
250 T 5"
1] T
T T T T T T T T
] 11 12 12 14 15 15 17 18 min
Area Percernt Feport
Sorted By Signal
Mulciplier 1. 0000
Dilution 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wavelength=:220 rm

Pealr RetTime Type Width Area Height Area
# [min] [min] mAT “*= [mAlT ] ]
- |- | [ ]
1 11.445 MM 0.5665 4305, 21631 126.55375 4.2254
2 15.652 MM 0.8702 2.74867e4 1867.12585 55.7706
Totals : 1.01792enh  1%23,71%a0

Instrument 1 6/5/2010 5:0%:50 FM LTL Page 1 of
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Data File D% LCALTLADATANLTL-6-Z50LTL-6-25 Z010-06-0% 15-34-35\3IG100000Z.D

Sample Name: LTL-6-25

Acg. Operator
Ao, Instrumert :
Injectimm Date
Acg. Method
Last changed
Analysis Method :

Last changed

Jeq. Line : Z

LTL
Instrument 1 Location @ Vial 44
T OBFSFZ010 T:47:00 PM Inj : 1
Inj Volume : 5 pl

GOMIN. H

¢ o6f94E010 8:05:1% PM by LTL

[modified afcer loadineg)

: DLy LTLYdatay LTL-6-254 LTL-6-25 2010-06-0% 1%-34-35% ASH-5-%5- 10ML -2 Z20NM-

D NLCYLTIADATAYN LTL-6-254 LTL-6-25 2010-06-0% 15-34-35,5IG1000002. INDA M |

ASH-5-55-10ML -2 20N -60MIN. IT)

T o6f9/E010 8:03:42 PM by LTL

(modified afcer loading)

WA D A, Ewelergth=220 nm {DALCLTLDATALTL- 6 260 TL-6-25 Z010-06-09 19-24- 2505 1G1000002.00
mAl
250
"
= @-’3?
200 EtO,C s
o
CO,CH;
150 N
——
S H
100+ S
3ak
50
(1=
T T T T T T T T
b} 10 11 12 12 14 15 16 17 min
Sorted By Gimgnal
Mulciplier 1. 0000
Dilution 1. 0000
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VDL A, Wavelenoth=220 rm
Pealr RetTime Type Width Area Height Area
# [min] [min] mald *=z [mAlr ] ]
el Bl el B el el bt
1l 5568 MM 0.3454 6335, 54002 302.37076 50,0772
2 16.357 MM 0.5855 6315.40674 17%,.87552 49.5%225
Totals : 1.26553e4 482, 25058
**% End of Beport *+*
Instrument 1 6/5/72010 S5:05:45 M LTL Page 1 of
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Data File D:%LCWLTLADA
Sammle Name: LTL-6-304

Ang. Operator
Anif. Instrumert :

Injection Dace
Acg. Method

Last changed
Inalysis Method :

Last changed

LT

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

TANLTL-6-30%LTL-6-30A-1 2010-06-14 11-03-07%3IGLO0000E.D

-1
L Sedq. Line : Z
Instrument 1 Location @ Vial 64
T 61472010 11:15:35 AM Inj : 1
Inj Volume : 5 pl

 DenLOyLTLNVdatah, LTL-6-300 LTL-6-304-1 2010-06-14 11-03-07%ASH-10-50-10ML-

22 0MN- 20N .1

T 343172010 4:54:37 FH by LTL

DiWLCSYLTLADATANLTL-6-300 LTL-6-304~-1 2010-06-14 11-03-07%3TG1000002. DDA
(ASH-10-%0- 10ML -2 20K~ 20MIHN. M)

P 641472010 11:37:14 AN by LTL

(modified afcer loading)

WFOT A, MiEelength=220 nm (DAL CLTLOATALTL-6- 3L TL-6-30081 2010-06- 14 11-0307E 15100000206
mal =
@ w“@w
2000 i H
N aCOsMe
S
1500 4
EtQ,C
dalk
10004
.
500 .5;3
D_
T T T T T T T T
10 11 12 13 14 15 16 17 12 min
Area Perce julujard
Sorted By Sigmal
Multiplier 1. 0000
Dilution 1. 0000
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawvelength==2Z0 rm
Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT “*= [mAT ] H
=== || || | |
1 1ll.6l1 MM 0.5741 5210.70508 151.27429  3.5454
2 15.6%1 IMF 0.2677 1.41634e5 2435.41235 96.4516
Totals @ 1.46845e58 2590, 68665

Instrument 1 6/14/2010 11:37:15 AM LTL

Page 1 of 1
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Data File D:%LOSLTLADATANLTL-5-51%LTL-5-514 20010-04-29% 09-52-13%3IG1l000002.D
Sammle Name: LTL-5-514

Ang. Operator : LTL kel

ed.
Anef. Imstrumert @ Instrumert 1 Location : Vial &84
Injection Date @ 4/25/2010 10:04:35 AM Inj : 1
Inj Volume : 5 pl
Ao, Method : DiALOYLTLNVdabal LTL-5-514 LTL-5-514 2010-04-29 09-52-13%A5H-10-50-10ML-
22 0NN- 60N 1
Last changed 111572009 6:41:50 FM by D0

Analvysis Method @ DiSLOVLTLADATANLTL-5-514LTL-5-514 2010-04-2% 059-52-13%3IGL000002,. DDA |
ASH-10-90-10ML- 22 DNM-60M TN . M)

Last changed t SFE5/Z010 5:09:43 P by thl
(modified afcer loading)

WO A, MiEelength=220 nm (OALCLTLOATALTL-5-5 WL TL-4-5 14 2010-04-29 0852 135151000002 .00
mal ]
160
140 4
o @\‘%
f%é&?:
120 har’
CO2CHS e
I
100 4
H
a0 2al
0
40-
204
o ' y
T T T T T T
7 2 ] ] 11 12 min
Area Perce julujard
Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution : 1.0000
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawvelength==2Z0 rm
Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H
=== || || | |
1  6.555 IF 0.2575 3023.95216 165.41603 45,5379
2 11.333 MM 0.4555 3031.4584586 110.54300 50.0621
Totals @ 6055.44702 280, 25903
Instrumert. 1 57252010 8:059:47 FM thl Page 1 of 1
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Data File D:yLCALTLADATANLTL-5-73%LTL-5-73 Z2010-05-25 19-12-0443IG100000Z.D0
Sample Name: LTL-5-73

LTL Jeq. Line : Z

Acg. Operator
Ao, Instrumert @ Instrumert 1 Location : Vial 52
Injection Date @ SFE5/2010 7:24:32 FPH Inj : 1
Inj Volume : 5 pl
Acg. Method i D:yLCYLTLYdatay LTL-5-734LTL-5-73 2010-05-25 1%-12-04%ASH-10-20-10ML-22 001~
ZOMIN. M
Last changed T O3F31F2010 4:54:37 PM by LTL

Analysiz Method @ DeLOCYLTLADATANLTL-5-734LTL-5-73 2010-05-25 1%-12-0443IG1000002.D4DALM |
ASH-10-20-10ML-Z20NM-2 01T, 1)

Last changed t SFE5FZ010 S:10:31 PM by LTL
[modified afcer loading)

SO A, i elangth=220 nm (DALCLTLDATALTL-5 7 AL TL-5-73 2010-05-25 18- 120405 1G1000002.00

T g ] 0 11 min
Area Percernt Feport
Sorted By : Signal
Mulciplier : 1. 0000
D lution : 1. 0000
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wavelength=:220 rm
Pealr RetTime Type Width Area Height Area
# [min] [min] mAT “*= [mAlT ] ]
- |- | [ ]
1l 6511 MM 0.3542  44.40071 Z.0858%6  3.5810
2 10,957 MM 0.4776 11595.49%63 41.71612 56.41%0
Totals @ 1235, 90035  43.80503
Instrument 1 5/25/2010 5:10:34 FM LTL Page 1 of
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Data File D:YLCALTLADATANLTL-5-43%LTL-5-43 Z010-04-27 10-59-3743IG1000001.D
Sample Name: LTL-5-434

LTL Jeq. Line : 1

Acg. Operator
Ao, Instrumert @ Instrumert 1 Location : Vial 94
Injection Date @ 4F2772010 11:01:15 AM Inj : 1
Inj Volume : 5 pl
Acg. Method ¢ D:yLCYLTLYdatay LTL-5-434LTL-5-43 2010-04-27 10-5%-37, ADH- 5-95- 10ML -2 2001~
ZOMIN. M
Last changed 4272010 S:37:0 49 AM by LTL

Analysis Method : D:\LCYLTL\DATANLTL-5-434LTL-5-43 2010-04-27 10-58-37%53IG1000001.TMDALM |
ADH-5-55-10ML -2 20NM-20MTH. M)
Last changed TOSF4F2010 S:40:55 FM by THMC

[modified afcer loading)
WD A, wiEnelength=220 nm (OALCLTLDATALTL- 540 TL-5-43 20 10-04-27 10-55- 375 1G1000001.00

Sorted By : Signal
Mulciplier : 1. 0000
Dilutiom H 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wavelength=:220 rm

Pealr RetTime Type Width Area Height Area
# [min] [min] mAT “*= [mAlT ] ]
- |- | [ ]
1 7.837 IF 0.33%2 1496.5%2126  73.54564 50.0849
2 8717 M 0.3%16 1493.03%43 63.54002 49.9351

Totals 2959, 96065  137.03865

Instrument 1 5/4/2010 §:41:05 FM THMC Page 1 of
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Data File D:%LCWLTLADA
Samnle Name: LTL-5-44B

Ang. Operator
Anif. Instrumert :

Injection Dace
Acg. Method

Last changed
Inalysis Method :

Last changed

¢ LTL K]

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

TANLTL-5-43-444LTL-5-43-44 Z010-04-27 05-40-05%5IG1000005.D

Instrument 1 ocation @ Vial 97

o 4FZT/2010 915704 AN Inj : 1

Inj Volume : 5 pl

22 0MN- 20N .1

¢ 42742010 8:37:4% AM by LTL

: DenLONLTLNVdatah LTL-5-453-44NLTL-5-43-44 2010-04-27 08-40-08% ADH-5-%5-10ML-

DiALOYLTLADATANLTL-5-453-44NLTL-5-45-44 2010-04-27 08-40-08% 3IGL000005, DY

DA.M (ADH-5-%5- 10ML-2Z0NM-20MI . M)

¢ 5442010 §:43:45 FH by THC

(modified afcer loading)

WOT A, MiEelength=220 nm (DAL CLTLOATALTL-5-43-400T 54344 2010-04 27 02-40-08 5151000005 .00
mAl
200
176 4
1504
1254
100
5
50
25
o4
T T T T T T
75 E] 35 ] 95 1o 05 min
Area Perce julujard

Sorted By Sigmal

Multiplier 1.0000

Dilution 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Sigmal 1: VWD A,

Peslr RecTime Twype
# [min]

1 &.ZZ0 IF
2 6.60% PN

Totals @

Wawve length=220 rm

Width Area Hed ght Area
[min] mAT “*= [mAT ] H

|—=——= |
0.3677 7Z.842Z35 3.3020%  1.5477
0.3513 4A33.655%22 215.85823 98.4523

4706, 54156 223, 16032

Instrument 1 5/4/2010

G:43:5% FM THMC

79

Page 1 of 1



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

Data File D:yLCALTLADATANLTL-5-35%LTL-5-39 Z010-04-2Z1 16-53-S6N3IG1lOO000Z.D
Sample Name: LTL-5-354

LTL Jeq. Line : Z

Acg. Operator
Ao, Instrumert @ Instrumert 1 Location : Vial &7
Injection Date @ 4F/Z1/2010 5:06:40 PH Inj : 1
Inj Volume : 5 pl
Acg. Method ¢ D:yLCYLTLYdatay LTL-5-384LTL-5-3% 2010-04-21 16-53-56%ADH-5-95-10ML -2 2001~
J0MIN. M
Last changed T 4F21F2010 4:53:23 PM by LTL

Analysiz Method @ DeLCYLTLADATANLTL-5-384LTL-5-3% 2010-04-21 16-53-56%3IG1000002.D4DALM |
ADH-5-%5-10ML -2 20MM-30MIN. IM)

Last changed  4/21F2010 6:55:01 PM by LTL
[modified afcer loading)

WD A, wiEnelength=220 nm (OALCLTLDATALTL- 5 30LTL-5-20 20 10-04-21 16-52- 5605 1G 100000200
mal 1
13
5
700 PR
] &
OOT@
GO0
CO;CH;
500
<400
300
200
1004
D u
T T T T T T T
g ] 10 1 12 13 14 15 min
Area Percernt Feport
Sorted By : Signal
Mulciplier : 1. 0000
D lution : 1. 0000
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wavelength=:220 rm
Pealr RetTime Type Width Area Height Area
# [min] [min] mAT “*= [mAlT ] ]
- |- | [ ]
1l 58.%36 MM 0.4225 1.55%04e4 626, 41632 51.6876
2 12,167 MM 0.308% 1.45527e4  80L.25355 45.3124
Totals @ 3.07431ed  1427.67017
Instrument 1 4/21/2010 5:58:06 FM LTL Page 1 of

80



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

Data File D:yLCALTLADATANLTL-5-35%LTL-5-39 Z010-04-2Z1 16-53-S6N3IG1l0OO0003.D
Sample Name: LTL-5-3%

Acg. Operator

Ao, Instrumert :

Injectimm Date
Acg. Method

Last changed

LTL Jeq. Line : 3

Instrument 1 Location @ Vial 69
T 4/21F2010 5:38:00 PM Inj : 1

Inj Volume : 5 pl
¢ D:yLCYLTLYdatay LTL-5-384LTL-5-3% 2010-04-21 16-53-56%ADH-5-95-10ML -2 2001~
J0MIN. M
T 4F21F2010 4:53:23 PM by LTL

Analysis Method : DiA\LOVLTLADATANLTL-5-384LTL-5-3% 2010-04-21 16-53-56%3IG1000003.INDALM |

Last changed

ADH-5-%5-10ML -2 20MM-30MIN. IM)
 4/21F2010 6:55:47 PM by LTL
[modified afcer loading)

WD A, wiEnelength=220 nm (OALCLTLDATALTL- 5 30LTL-5-20 20 10-04-21 16-52- 5605 1G 100000300
mal
GO0 -
Cl
500
400 -
EtO,C
300 3an
200 -
100 4 L
- r&"ﬁ'
dc:h! -
0+ T
T T T T T T T
3 ] ] 11 12 13 14 15 min
Area Percernt Feport
Sorted By Signal
Mulciplier 1. 0000
Dilution 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wavelength=:220 rm

Pealr RetTime Type Width Area Height Area
# [min] [min] mAT “*= [mAlT ] ]
- |- | [ ]
1 5.061l MM 0.4165 263.%5501 10.5512%  1.5%00
2 11.%55 MM 0.4414 1.6336%=4  616.88617 55.4100
Totals : l.oal0ded  627.44746

Instrument 1 42172010 6:56:07 FM LTL Page 1 of
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Data File D:%LCWLTLADA
Sammle Name: LTL-5-444

Ang. Operator
Anif. Instrumert :

Injection Dace
Acg. Method

Last changed
Inalysis Method :

Last changed

¢ LTL K]

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

TANLTL-5-43-444LTL-5-43-44 Z010-04-27 05-40-05%5IG1000004.D

ed. :
Instrument 1 Location @ Vial 95
OAF2T/2010 9:35:3% A Inj : 1

Inj Volume : 5 pl

: DenLONLTLNVdatah LTL-5-453-44NLTL-5-43-44 2010-04-27 08-40-08% ADH-5-%5-10ML-

22 0MN- 20N .1

¢ 42742010 8:37:4% AM by LTL

DiALOSLTLADATANLTL-5-453-44NLTL-5-45-44 2010-04-27 05-40-08% 3IGL000004, DY
DAM (ADH-5-%5- 10ML-22 0NM-2Z0MIN . 1)

¢ 5442010 S:45:11 FM by THC

(modified afcer loading)

WOT A, MiEelength=220 nm (DAL CLTLOATALTL-5-43-400T 54344 2010-04 27 02-40-08 515100000 4.00
mal & y
A
G000
2
['=} '\@.
g W
2o
500 1 o
400
300
200 4
100
o4
T T T T
] 10 i1 12 13 14 min
Area Perce julujard
Sorted By Sigmal
Multiplier 1.0000
Dilution 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area

#  [mn] [min] mAT *s  [mAU ] 8
B ] L B el I ) P

1 9.622 MM 0.3556 1.31952ed  61.37079 50.0918

2 12.506 MM 0.4594 1.31469ed4  476.50692 49.5082
Tatals : 2.63421ed  1095.27771

Instrument 1 5/4/2010 S:45:14 FM THC
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Data File D:%LOSVLTLADATANLTL-5-43-444LTL-5-43-44 2010-04-27 05-40-08%3IG1000003.D
Samnle Name: LTL-5-43B

Ang. Operator : LTL Sedq. Line : 3
Anef. Imstrumert @ Instrumert 1 Location @ Vial 96
Injection Date @ 472772010 S:14:16 A Inj : 1
Inj Volume : 5 pl
Ao, Method i DiALOYLTLAVdatal LTL-5-43-44YLTL-5-43-44 Z010-04-27 05-40-08% ADH-5-%5- 10ML-
22 0NN- 20N 1
Last changed O4F2T/2010 :37:0 4% AN by LTL

inalysis Method : DiA\LCYLTLAVDATANLTL-5-43-444LTL-5-43-44 2010-04-27 05-40-08% 5IGL000003. DY

LDA.M (ADH-5-5%5- 10ML-2200MM-20MIT . I1)
Last changed T 5472010 S:48:35 FI by THC
(modified afcer loading)

WDT A, MiEelength=220 nm (DAL CLTLOATALTL-5-43-400T L 5-<43- 44 2010-04 27 02-40-08 5151 00000% .00
mal
800
Er H
F00 1]
500
EtO,C
500
3ao
400
3004
200
100 o B
=1 t
IS
o4
T T T T T
a ] 11 12 13 14 min
Area Perce julujard
Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution : 1.0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H

1 5706 MM 0.4025% 437.043558  15.068111  1.8355
2 l2.454 MM 0.4661 2.33741ed  §35.777258 55.1645

Totals : Z2.38111led 553, G55540

Instrument 1 5/4/2010 5:46:3% FM THC
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Data File D:%LCWLTLADA
Samnle Name: LTL-5-474

Ang. Operator
Anif. Instrumert :

Injection Dace
Acg. Method

Last changed
Inalysis Method :

Last changed

¢ LTL K]

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

TANLTL-5-47YLTL-5-474 2010-04-27 20-23-48\3IG100000Z.D

e
Instrument 1 Location @ Vial 27
T 4F2T/2010 8:36:14 PH Inj : 1
Inj Volume : 5 pl

Do nLONLTLNVdatah LTL-5-47 LTL-5-474 2010-04-27 20-23-43%ATH-5-55-10ML- 2= (RM -

GOMIH. 1

T 343172010 8:35:08 AM by LTL

DiALOSLTLADATANLTL-5-4 7Y LTL-5-474 2010-04-27 Z0-23-48%3IG1000002.DWDAM |
ADH- 5-%5-10ML -2 20KM-60MIN. M)

¢ 4/Z8/2010 6:15:16 FM by LTL

(modified afcer loading)

WOT A, MiEelength=220 nm (DAL CLTLOATALTL-5-47 L TL-4-47 A 2010-04-27 20-23-43 5151000002 .00
mAl 8 e
,{5@% =
o o ‘<4?‘|
5004 E,?@’“
400
300 4
200 4
1004
D -
T T T T T
6 65 7 75 2 33 min
Area Perce julujard
Sorted By Sigmal
Multiplier 1. 0000
Dilution 1.0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H
=== || || | |
1 6.435 MM 0.2146 7353.31655 571.554580 45,9855
2 e m 0.2608 7373.45121 471.20987 50.0345
Totals @ 1.47368ed4 1043, 06467

Instrument 1 4/28/2010 6:15:22 MM LTL

84

Page 1 of 1



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

Data File D:%LONLTLADATANLTL-5-474LTL-5-47E 20010-04-238 17-10-24%3IG1000001.D
Samnle Name: LTL-5-47B

Ang. Operator : LTL Sedq. Line : 1
Anef. Imstrumert @ Instrumert 1 Location @ Vial &
Injection Date @ 472872010 5:12:0Z2 PH Inj : 1
Inj Volume : 5 pl
Ao, Method : DALY LTLNVdaba, LTL-5-4 7 LTL-5-47B 2010-04-28 17-10-24%ADH-5-95-10ML- 21 1M -
Z0MIN. N
Last changed tO4F26/2010 S:35: 52 P by DD

inalysiz Method : DiALOYLTLADATANLTL-5-47LTL-5-47E 2010-04-25 17-10-24\3IG1000001.DADALH

ADH-5-%5-10ML -2 1 0NM-20MTN. M)
Last changed T 4FZ5/2010 6:13: 55 P by LTL
[modified afcer loadin

q)
"WV A, MiEwelength=2 20 nm (DALCLT DOATALTL-5-47 LT L 547 B 2010-04 5 17-10-2 5161000001 )

mal
1400 4
Br
12004 N ; COzMe
‘Et
10004
Et0,C
300 Jap
G000
400
200 @v"?‘uj
a v
0 T
T T T T T
6 65 7 75 2 33 min
Area Perce julujard
Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution : 1.0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H
=== || || | |
1 6.350 MM 0.15%25 2559.455%07 22.43086 1.164Z
2 7.5h8% MM 0.2579 2,20301ed 1423.69861 98.8358

Totals : 2.220%90ed4 1446, 12547

Instrument 1 4/28/2010 6:13:5% MM LTL
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Data File De%LCWLTLADATANLTL-5-45%LTL-5-454-1 Z010-04-28 16-17-11%3IGL0O00001.D

Sammle Name: LTL-5-454

Ang. Operator : LTL kel

ed.
Anef. Imstrumert @ Instrumert 1 Location : Vial &
Injection Date @ 4/28/2010 4:18:50 PI Inj : 1
Inj Volume : 5 pl
Ao, Method ¢ DALY LTLNVdatay LTL-5-49 LTL-5-4%A4-1 2010-04-28 16-17-11%ADH-5-95-10ML-
22 0NN- 20N 1
Last changed O4F2T/2010 :37:0 4% AN by LTL

inalysiz Method : DiA\LOYLTLADATANLTL-5-454LTL-5-4%4-1 2010-04-25 16-17-11%3IG1000001.DADA.M

[(ATH-5-95-10ML- 22 0NM-2 M IN . M)
Last changed O 4FEE/2010 5:33: 25 P by LTL
[modified afcer loading

1
AT A, Wirelength=220 nm (DALCLTDOAT ALTL-5-40LTL-5-40 81 20100428 16-17-1 1S IG1000001.00
mAl

400+
3604
3004
24604
200+
1504
100 4

a0

y
(=3
=
oo
]
=]
b
=]
=
=]
=]

min

Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution : 1.0000
Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H

1 4,637 MI 0.1797 4456.70455 4135.35556 45,5156
2  5.4056 MM 0.1541 4471.77145 353.5754% 50.0844

Totals : G925.47607 797, 33444

Instrument 1 4/28/2010 §:33:25 MM LTL
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DPata File D:%LOSLTLADATANLTL-5-45%LTL-5-45E 2010-05-04 15-00-56%3IG1000002.D
Samnle Name: LTL-5-45B

Instrument 1 5/4/2010 3:52:33 FM THC

Ang. Operator : LTL kel

ed. :
Anef. Imstrumert @ Instrumert 1 Location @ Wial 12
Injection Date @ 57472010 3:13:34 FHM Inj : 1
Inj Volume : 5 pl
Acg. Method : DiALOYLTLAYdatay LTL-5-454 LTL-5-45%F =Z010-05-04 15-00-56%A0H-5-95-10ML- 2200 -
Z0MIN. N
Last changed 1 442772010 8:37:4% AM by LTL

Analvysis Method @ DiSLOSLTLADATANLTL-5-49 LTL-5-45E 2010-05-04 15-00-56%3IGL000002,.DNDA.M |
ADH- 5-%5-10ML -2 20MM-20MTHN. M)

Last changed T 5F4/2010 3:52:15 F by THC
(modified afcer loading)

WOT A, MiEelength=220 nm (DALCLTLOATALTL-5-40LTL-4-43 B 2010-05-04 1500-56 5151000002 .00
mal
500
H
500 I
400
EtO,C
300 3aq
200
LN
100 4 &
S
S
o T
T T T T T T T T
45 475 5 525 55 575 6 min
Area Perce julujard
Sorted By H Sigmal
Maltiplier H 1. 0000
Dilution H 1. 0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wawvelength==2Z0 rm

Pedlkr RecTime Type Width Area Hed ght Area
# [min] [min] mAT *= [mAT ] H
=== || || | |
1 4.717MH 0.1646 117.65134 11.51053  1.6460
2 L4 MM 0.15%30 7030.26367 607.0655958 98.3540

Totals : 7147.81502 6L1&. 597650
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