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General Remarks.

'H NMR spectra were recorded on a VARIAN Mercury 300 MHz spectrometer
in CDCI3. 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, g =
quartet, m = multiple or unresolved, brs = broad single, coupling constant(s) in Hz,
integration). *3C NMR spectra were recorded on a VARIAN Mercury 75 or VARIAN
Mercury 150 MHz spectrometer in CDCl3;. 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 L3-L7 were prepared according to the literature procedure reported
by us.! trans and cis-4,4,4-Trifluorocrotonates were prepared according to the
literature procedure.? The racemic adducts were obtained by using AgOAc/PPh; as the
catalyst. The absolute configuration of (2R,3S,4R,5S)-6¢cg and (2R,3S,4S,5S)-7cg
achieved by Cu(CH3CN)4BF4/(S)-TF-BiphamPhos L7 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 trans or cis-4,4,4-Trifluorocrotonates Catalyzed by AgOAc/PPhsz Complex
Under argon atmosphere, PPh; (6.6 mg, 0.0253 mmol) and AgOAc (3.8 mg,
0.023 mmol) were dissolved in 2 mL DCM, and stirred at room temperature for about
1h. Then, imine substrate (0.35 mmol), EtsN (0.03 mmol) and trans or
cis-4,4,4-Trifluorocrotonates (0.23 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,

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 trans or cis-4,4,4-Trifluorocrotonates Catalyzed by Cu(CH3;CN)4BF,4
/(S)-TF-BiphamPhos Complex

Under argon atmosphere (S)-TF-BiphamPhos L7 (6.1 mg, 0.0076 mmol) and
Cu(CH3CN)4BF4 (2.1 mg, 0.0069 mmol) were dissolved in 2 mL DCM, and stirred at
room temperature for about 1h. Then, imine substrate (0.35 mmol), EtzN (0.03 mmol)
and trans or cis-4,4,4-Trifluorocrotonates (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 product purified by column
chromatography to give the corresponding cycloaddition product, which was then

directly analyzed by chiral HPLC to determine the enantiomeric excess.

EtO,C, UCFs
w7 COMe
H

(3aa)

(2R,3R,4R,55)-4-ethyl 2-methyl 5-phenyl-3-(trifluoromethyl)pyrrolidine-2,4-di-
carboxylate

The title compound was prepared according to the general procedure as described
above in 85% yield. m.p. 57 C; [a]®b = -30.7 (c 0.88, CHCI3); *H NMR (CDCls,
TMS, 300 MHz) & 7.24 (m, 5H), 4.55 (d, J = 7.8 Hz, 1H), 3.99 (d, J = 6.3 Hz, 1H),
3.78 (s, 3H), 3.70-3.60 (M, 1H), 3.56-3.48 (m, 2H); 3.33-3.30 (m, 1H); 2.87 (brs, 1H),
0.68 (t, J = 7.2 Hz, 3H); *C NMR (CDCl;, TMS, 75 MHz) § 171.17, 170.87, 136.73,
128.49, 128.30, 126.69, 126.32 (q, Jcr = 270.4Hz), 65.82, 61.00, 60.40, 52.79, 50.89,
50.11 (q, Jcr = 27.2Hz), 13.36; IR (KBr) v 3683, 3622, 3021, 2975, 2400, 1731, 1516,
1426, 1215, 1045, 929, 756 cm™. The product was analyzed by HPLC to determine
the enantiomeric excess: 86% ee (Chiralcel AS-H, i-propanol/hexane = 2/98, flow rate

1.0 mL/min, A = 220 nm); t,= 5.64 and 6.68 min.
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t-BUOZC/UCFs
w7 CO,Me
H

3ba
(3ba)
(2R,3R,4R,5S)-4-tert-butyl 2-methyl 5-phenyl-3-(trifluoromethyl)pyrrolidine-2,4-
dicarboxylate
The title compound was prepared according to the general procedure as described
above in 82% yield. m.p. 85 °C; [a]*°p = -29.0 (¢ 1.0, CHClIs); *H NMR (CDCls, TMS,
300 MHz) § 7.27-7.20 (m, 5H), 4.51 (d, J = 7.5 Hz, 1H), 3.95 (d, J = 6.6 Hz, 1H),
3.78 (s, 3H), 3.48-3.41 (m, 1H), 3.29-3.26 (m, 1H); 2.77 (brs, 1H), 0.93 (s, 9H); °C
NMR (CDCl;, TMS, 150 MHz) 6 171.18, 169.91, 136.82, 128.18, 127.70, 126.97,
126.40 (q, Jcr = 277.2 Hz), 81.63, 65.51, 60.45, 52.73, 51.31, 50.91 (q, Jcr = 28.4 Hz),
27.26; IR (KBr) v 3684, 3622, 3019, 2977, 2439, 1746, 1715, 1520, 1477, 1370, 1216,
1046, 929, 849, 754, 744, 669 cm™. HRMS: calcd. for C1gH2FsNO,: 373.1501, found.
373.1502. The product was analyzed by HPLC to determine the enantiomeric excess:
93% ee (Chiralcel AS-H, i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220
nm); t, = 5.84 and 7.81 min.

"BuO,C CFs3

HaC H

(3bb)

(2R,3R,4R,5S)-4-tert-butyl 2-methyl 5-p-tolyl-3-(trifluoromethyl)pyrrolidine-2,4-
dicarboxylate

The title compound was prepared according to the general procedure as described
above in 72% yield. m.p. 82 °C; [a]®p = -52.1 (c 0.36, CHCI5); '"H NMR (CDCls,
TMS, 300 MHz) & 7.24-7.13 (m, 4H), 4.60 (d, J = 6.9 Hz, 1H), 4.08 (d, J = 6.9 Hz,
1H), 3.87 (s, 3H), 3.52-3.47 (m, 1H), 3.36-3.34 (m, 1H), 2.33 (s, 3H), 1.04 (s, 9H);
3C NMR (CDCl3, TMS, 75 MHz) 6 171.21, 170.00, 137.44, 133.71, 128.84, 126.87,
126.42 (q, Jcr = 277.2 Hz), 81.66, 65.42, 60.54, 52.78, 51.46, 51.03 (q, Jcr = 27.2 Hz),

4
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27.35, 20.98; IR (KBr) v 3684, 3621, 3019, 2898, 2400, 1744, 1521, 1423, 1216,
1045, 929, 776 cm™. HRMS: calcd. for C19H24F3sNO,: 387.1657, found. 387.1655 The
product was analyzed by HPLC to determine the enantiomeric excess: 93% ee
(Chiralcel AS-H, i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,=
4.17 and 4.78 min.

"BuO,C, FgCFs
W 'COMe
H

CHs
(3bc)

(2R,3R,4R,55)-4-tert-butyl 2-methyl 5-o-tolyl-3-(trifluoromethyl)pyrrolidine-2,4-
dicarboxylate

The title compound was prepared according to the general procedure as described
above in 87% yield. m.p. 73 C; [a]®b = -68.9 (c 0.65, CHCIs); '"H NMR (CDCls,
TMS, 300 MHz) § 7.40-7.37 (m, 1H), 7.22-7.18 (m, 3H), 4.69 (d, J = 7.5 Hz, 1H),
4.06 (d, J = 6.9 Hz, 1H), 3.88 (s, 3H), 3.67-3.60 (m, 1H), 3.45-3.41 (m, 1H), 2.38 (s,
3H), 0.96 (s, 9H); °C NMR (CDCls, TMS, 75 MHz) & 171.24, 170.04, 137.79,
136.66, 128.45, 128.16, 127.58, 126.46 (g, Jcr = 276.7 Hz), 124.10, 81.60, 65.63,
60.56, 52.78, 51.41, 51.00 (q, Jcr = 27.2 Hz), 27.34, 21.30; IR (KBr) v 3684, 3620,
3019, 2977, 2400, 1746, 1521, 1423, 1221, 1046, 929, 782, 751, 669 cm™. HRMS:
calcd. for CygH24F3NO,4: 387.1657, found. 387.1659. The product was analyzed by
HPLC to determine the enantiomeric excess: 93% ee (Chiralcel AS-H,

i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,= 5.40 and 7.44 min.

*Bu0,C, UCFs
H

H3;C

(3bd)
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(2R,3R,4R,5S)-4-tert-butyl 2-methyl 5-m-tolyl-3-(trifluoromethyl)pyrrolidine-2,4-
dicarboxylate

The title compound was prepared according to the general procedure as described
above in 88% yield. m.p. 82 °C; [a]®p = -31.2 (c 0.80, CHCI5); '"H NMR (CDCls,
TMS, 300 MHz) & 7.26-7.08 (m, 4H), 4.59 (d, J = 7.2 Hz, 1H), 4.07 (d, J = 6.3 Hz,
1H), 3.87 (s, 3H), 3.54-3.47 (m, 1H), 3.37-3.33 (m, 1H), 2.34 (s, 3H), 1.03 (s, 9H);
B3C NMR (CDCl3, TMS, 75 MHz) 171.21, 170.02, 137.78, 136.61, 128.45, 128.16,
127.55, 126.37 (9, Jcr = 267.8 Hz), 124.07, 81.60, 65.61, 60.52, 52.78, 51.38, 50.97
(@, Jer = 26.1 Hz), 27.32, 21.30; IR (KBr) v 3685, 3624, 3017, 2977, 2400, 1735,
1519, 1420, 1215, 1046, 929, 753 cm™. HRMS: calcd. for CigH24FsNO,: 387.1657,
found. 387.1656. The product was analyzed by HPLC to determine the enantiomeric
excess: 90% ee (Chiralcel AS-H, i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A =
220 nm); t.=5.36 and 6.83 min.

“Bu0,C, FgCFg
/@w N~ 'COzMe
HsCO H

(3be)

(2R,3R,4R,55)-4-tert-butyl 2-methyl 5-(4-methoxyphenyl)-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 88% yield. m.p. 74 C; [a]®b = -32.3 (c 0.85, CHCIs); '"H NMR (CDCls,
TMS, 300 MHz) § 7.29-7.26 (d, J = 7.8 Hz, 2H), 6.89-6.86 (d, J = 8.1Hz, 2H), 4.57 (d,
J = 7.2 Hz, 1H), 4.05 (d, J = 6.3 Hz, 1H), 3.87 (s, 3H), 3.80 (s, 3H), 3.52 (m, 1H),
3.35-3.32 (m, 1H), 1.06 (s, 9H); *C NMR (CDCls, TMS, 75 MHz) & 171.21, 170.01,
159.26, 128.91, 128.14, 126.73 (q, Jcr = 268.8 Hz), 113.64, 81.67, 65.08, 60.43,
55.30, 52.79, 51.41, 50.91 (q, Jcr = 27.2 Hz), 27.41; IR (KBr) v 3684, 3622, 3019,
2977, 2435, 2400, 1745, 1518, 1424, 1216, 1046, 929, 754, 731, 669 cm™. HRMS:
calcd. for Ci9H24F3sNOs: 403.1607, found. 403.1610 The product was analyzed by

HPLC to determine the enantiomeric excess: 99% ee (Chiralcel AS-H,
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i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,= 5.58 and 6.50 min.

t_BUOZC CFS

\wqg"'cone
H

(3bf)

(2R,3R,4R,55)-4-tert-butyl 2-methyl 5-(2-methoxyphenyl)-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 74% yield. m.p. 80 C; [a]®b = -79.0 (c 0.88, CHCIs): '"H NMR (CDCls,
TMS, 300 MHz) § 7.31-7.26 (m, 2H), 6.96-6.86 (m, 2H), 4.67 (d, J = 7.2 Hz, 1H),
4.02 (d, J = 6.9 Hz, 1H), 3.87 (s, 3H), 3.87 (s, 3H), 3.61-3.58 (m, 1H), 3.50 (m, 1H),
0.97 (s, 9H); *C NMR (CDCl;, TMS, 75 MHz) 171.31, 170.51, 156.96, 128.77,
126.59 (q, Jer = 277.1 Hz), 126.30, 125.17, 120.32, 109.76, 81.10, 61.44, 60.28,
55.16, 52.72, 51.03 (q, Jcr = 27.2 Hz), 49.48, 27.30; IR (KBr) v 3683, 3621, 3019,
2977, 2400, 1731, 1521, 1423, 1216, 1046, 929, 770, 629 cm™. HRMS: calcd. for
Ci9H24F3NOs: 403.1607, found. 403.1609 The product was analyzed by HPLC to
determine the enantiomeric excess: 95% ee (Chiralcel AS-H, i-propanol/hexane =

2/98, flow rate 1.0 mL/min, A =220 nm); t,= 6.27 and 8.60 min.

cl H

(3bg)

(2R,3R,4R,5S)-4-tert-butyl 2-methyl 5-(4-chlorophenyl)-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 76% yield. m.p. 71 C; [a]®b = -32.9 (c 0.76, CHCI3); *H NMR (CDCl;,
TMS, 300 MHz) & 7.32 (m, 4H), 4.60 (d, J = 6.0 Hz, 1H,), 4.08 (d, J = 6.0 Hz, 1H),
3.87 (s, 3H), 3.54 (m, 1H), 3.34 (m, 1H); 1.06 (s, 9H); *C NMR (CDCls, TMS, 150

7
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MHz) & 171.06, 169.64, 135.59, 133.59, 128.47, 128.31, 126.33 (q, Jor = 277.2 Hz),
81.95, 64.78, 60.30, 52.81, 51.10, 50.46 (q, Jcr = 26.9 Hz), 27.37; IR (KBr) v 3683,
3583, 3020, 2400, 2361, 1744, 1522, 1421, 1216, 1016, 929, 770, 669 cm™. HRMS:
calcd. for CigH21CIF3NO,: 407.1111, found. 407.1108 The product was analyzed by
HPLC to determine the enantiomeric excess: 93% ee (Chiralcel AS-H,

i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,=4.91 and 5.72 min.

“BuO,C CF3

H

Cl
(3bh)
(2R,3R,4R,5S)-4-tert-butyl 2-methyl 5-(2-chlorophenyl)-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate
The title compound was prepared according to the general procedure as described
above in 85% yield. m.p. 104 ‘C; [a]®p = -74.7 (c 0.61, CHCIs); *H NMR (CDCls,
TMS, 300 MHz) & 7.51-7.24 (m, 4H), 4.79 (d, J = 7.2 Hz, 1H), 4.00 (d, J = 6.3 Hz,
1H), 3.85 (s, 3H), 3.66-3.64 (m, 2H), 0.98 (s, 9H); *C NMR (CDCls, TMS, 150 MHz)
6 171.03, 169.72, 134.94, 133.90, 129.21, 128.97, 127.62, 126.79, 126.47 (Q, Jcr =
277.1 Hz), 81.58, 62.53, 59.62, 52.82, 49.89 (q, Jcr = 25.8 Hz), 48.37, 27.28; IR (KBr)
v 3684, 3622, 3019, 2977, 2400, 1747, 1520, 1423, 1216, 1046, 929, 757, 669 cm™.
HRMS: calcd. for CigH2CIF3NO,4: 407.1111, found. 407.1110 The product was
analyzed by HPLC to determine the enantiomeric excess: 94% ee (Chiralcel AS-H,

i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,= 6.13 and 9.23 min.

*Bu0,C, FgCFs
WS~ CO Me
H

Cl
(3bi)

(2R,3R,4R,5S)-4-tert-butyl 2-methyl 5-(3-chlorophenyl)-3-(trifluoromethyl)
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pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield. m.p. 115 °C; [a]**b = -68.0 (¢ 0.25, CHCls); *H NMR (CDCls,
TMS, 300 MHz) & 7.37-7.26 (m, 4H), 4.73 (d, J = 6.0 Hz, 1H), 4.25 (d, J = 6.3 Hz,
1H), 3.91 (s, 3H), 3.55-3.43 (m, 2H), 1.11 (s, 9H); °C NMR (CDCls, TMS, 75 MHz)
6 170.98, 169.58, 139.15, 134.26, 129.58, 127.97, 127.40, 125.26, 124.53, 82.05,
64.88, 60.31, 52.87, 51.05, 27.39; IR (KBr) v 3615, 3584, 3019, 2965, 2400, 1747,
1520, 1422, 1216, 1046, 929, 772, 757, 669 cm™. HRMS: calcd. for C1gH,1CIFsNO,:
407.1111, found. 407.1114 The product was analyzed by HPLC to determine the
enantiomeric excess: 91% ee (Chiralcel AS-H, i-propanol/hexane = 2/98, flow rate 1.0

mL/min, A = 220 nm); t,= 6.88 and 9.57min.

“BuO,C, UCFg
Br H

(3bj)

(2R,3R,4R,5S)-4-tert-butyl 2-methyl 5-(4-bromophenyl)-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 83% yield. m.p. 108 C; [0]*b = -32.9 (¢ 0.52, CHCl3); *H NMR (CDCls,
TMS, 300 MHz) & 7.50-7.47 (m, 2H), 7.28-7.25 (m, 2H), 4.57 (d, J = 7.5 Hz, 1H),
4.06 (d, J = 5.7 Hz, 1H), 3.87 (s, 3H), 3.54 (m, 1H), 3.36-3.34 (m, 1H); 1.07 (s, 9H);
3C NMR (CDCl3, TMS, 150 MHz) & 171.01, 169.59, 136.05, 131.27, 128.82, 126.30
(9, Jcr = 276.0 Hz), 121.65, 81.99, 64.79, 60.27, 52.85, 51.04, 50.60 (q, Jcr = 27.0
Hz), 27.37; IR (KBr) v 36845, 3622, 3019, 2977, 2400, 1745, 1521, 1423, 1216, 1046,
929, 773, 669 cm™. HRMS: calcd. for CigH2BrFsNO4: 451.0606, found. 451.0611
The product was analyzed by HPLC to determine the enantiomeric excess: 92% ee
(Chiralcel AS-H, i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,=
5.07 and 6.02 min.
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“BuO,C, FFs
@\O\“‘FHS"COZMe
(3bk)

((2R,3R,4R,5S))-4-tert-butyl 2-methyl 5-(furan-2-yl)-3-(trifluoromethyl)
pyrrolidine-2,4-di-carboxylate

The title compound was prepared according to the general procedure as described
above in 90% vyield. m.p. 76 C; [a]®b = +7.4 (c 0.61, CHCIs); 'H NMR (CDCls,
TMS, 300 MHz) & 7.33 (m, 1H), 6.32-6.26 (m, 2H), 4.64 (d, J = 7.2 Hz, 1H), 4.02 (d,
J = 5.7 Hz, 1H), 3.80-3.75 (m, 4H), 3.41-3.37 (m, 1H), 1.24 (s, 9H); *C NMR
(CDCl3, TMS, 150 MHz) 171.73, 168.84, 151.51, 141.96, 126.51 (q, Jcr = 277.2 Hz),
110.35, 107.54, 81.88, 60.19, 59.26, 52.84, 50.34, 49.14 (q, Jcr = 26.9 Hz), 27.53; IR
(KBr) v 3684, 3621, 3019, 2977, 2400, 1742, 1522, 1423, 1217, 1046, 929, 770, 669
cm™. HRMS: calcd. for CigH2oF3sNOs: 363.1294, found. 363.1292. The product was
analyzed by HPLC to determine the enantiomeric excess: 88% ee (Chiralcel AS-H,
i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,= 7.41 and 10.39

min.

“BuO,C CF3

H
(3bl)
(2R,3R,4R,5S)-4-tert-butyl 2-methyl 2-methyl-5-phenyl-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate
The title compound was prepared according to the general procedure as described
above in 65% yield. m.p. 88 °C; [a]®p = -22.2 (c 0.35, CHCI5); '"H NMR (CDCls,
TMS, 300 MHz) & 7.35-7.30 (m, 5H), 4.82 (d, J = 9.0 Hz, 1H), 3.92-3.86 (m, 4H),
3.51-3.46 (m, 1H), 1.60 (s, 3H), 0.99 (s, 9H); *C NMR (CDCl;, TMS, 150 MHz)
173.57, 169.64, 137.90, 128.17, 127.93, 127.75, 126.08 (q, Jcr = 277.1 Hz), 81.40,
65.91, 62.66, 52.98, 52.73 (q, Jcr = 28.1 Hz), 51.08, 27.25, 19.79; IR (KBr) v 3684,

10
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3621, 3019, 2977, 2400, 1731, 1522, 1423, 1216, 1046, 929, 770, 669 cm™. HRMS:
calcd. for Ci9H24F3sNO,: 387.1657, found. 387.1654 The product was analyzed by
HPLC to determine the enantiomeric excess: 94% ee (Chiralcel AS-H,

i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,= 5.66 and 7.00 min.

EtO,C, CFs

\\“Q.IICOZMG
H

(4ca)

(2R,3S,4R,5S)- 4-ethyl 2-methyl 5-phenyl-3-(trifluoromethyl)pyrrolidine
-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 87% yield. m.p. 118 °C; [a]*°b = -44.3 (¢ 1.05, CHCl3); 'H NMR (CDCls,
TMS, 300 MHz) & 7.36-7.29 (m, 5H), 4.49 (d, J = 3.9 Hz, 1H), 4.32 (d, J = 9.6 Hz,
1H), 3.84- 3.80 (m, 5H), 3.74-3.69 (m, 1H), 3.56-3.52 (m, 1H), 3.25 (brs, 1H), 0.91 (t,
J = 7.5 Hz, 3H); 3C NMR (CDCl3, TMS, 150 MHz) 169.97, 168.82, 136.11, 128.36,
127.64, 126.18, 125.04 (q, Jcr = 277.2 Hz), 64.70, 60.68, 58.56, 52.55, 50.20, 13.51;
IR (KBr) v 3684, 3622, 3019, 2977, 2400, 1750, 1522, 1437, 1216, 1046, 929, 770,
669 cm™. HRMS: calcd. for Ci6H1sFsNO,: 345.1188, found. 345.1192. The product
was analyzed by HPLC to determine the enantiomeric excess: 99% ee 96:4 dr
(Chiralcel AS-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 220 nm); t,=
11.02 and 35.62 min.

Et0,Cc,  CFs
H3CO H

(4ce)
(2R,3S,4R,5S)-4-ethyl 2-methyl 5-(4-methoxyphenyl)-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
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above in 82% yield. m.p. 120 C; [o]*b = -34.7 (c 0.56, CHCls); *H NMR (CDCls,
TMS, 300 MHz) § 7.29-7.26 (m, 2H), 6.89-6.86 (m, 2H), 4.42 (d, J = 4.2 Hz, 1H),
4.30 (d, J = 10.2 Hz, 1H), 3.88- 3.80 (m, 8H), 3.70-3.61 (m, 1H), 3.50-3.48 (m, 1H),
0.96 (t, J = 7.2 Hz, 3H); *C NMR (CDCl;, TMS, 150 MHz) 169.97, 168.89, 158.87,
128.11, 127.25, 125.03 (q, Jcr = 277.1 Hz) 113.59, 64.17, 60.50, 58.46, 55.04, 52.52
(9, Jcr = 28.1 Hz), 52.35, 50.18, 13.48; IR (KBr) v 3684, 3621, 3019, 2976, 2400,
1744, 1518, 1424, 1216, 1045, 929, 758, 669 cm™. HRMS: calcd. for Cy7H20F3NOs:
375.1294, found. 375.1296. The product was analyzed by HPLC to determine the
enantiomeric excess: 98% ee >98:2 dr (Chiralcel AS-H, i-propanol/hexane = 10/90,

flow rate 1.0 mL/min, X =220 nm); t,= 12.54 and 26.19 min.

EtO ZC/, ~\\CF3

cl H

(4cg)

(2R,3S,4R,5S)-4-ethyl 2-methyl 5-(4-chlorophenyl)-3-(trifluoromethyl)pyrrolidine
-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 78% yield. m.p. 118 °C; [a]*°5 = -36.0 (¢ 0.22, CHCls); *"H NMR (CDCls,
TMS, 300 MHz) & 7.30-7.18 (m, 4H), 4.33 (d, J = 4.2 Hz, 1H), 4.19 (d, J = 9.9 Hz,
1H), 3.86-3.71 (m, 5H), 3.63-3.51(m, 1H), 3.47-3.41 (m, 1H), 2.96 (brs, 1H), 0.88 (d,
J =7.2Hz, 3H); BC NMR (CDCl3, TMS, 150 MHz) 169.84, 168.71, 134.78, 133.57,
128.59, 127.69, 124.95 (q, Jcr = 277.1 Hz), 64.17, 60.93, 58.56, 52.72 (q, Jcr = 27.0
Hz), 49.95, 13.63; IR (KBr) v 3681, 3583, 3019, 2400, 1710, 1523, 1421, 1216, 1018,
929, 773, 669 cm™. HRMS: calcd. for Ci6H17CIFsNOy4: 379.0798, found. 379.0794.
The product was analyzed by HPLC to determine the enantiomeric excess: 99% ee
96:4 dr (Chiralcel AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220
nm); t,=9.30 and 17.09 min.
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EtO,C,

CF3
H

(4cl)

(2R,3S,4R,5S)-4-ethyl 2-methyl 2-methyl-5-phenyl-3-(trifluoromethyl)pyrrolidine
-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 83% vield. [o]®p = -59.0 (c 0.10, CHCls):; *H NMR (CDCl;, TMS, 300 MHz)
§ 7.35-7.27 (m, 5H), 4.55 (d, J = 4.8 Hz, 1H), 3.84-3.78 (m, 5H), 3.54-3.50 (m, 1H),
3.23-3.17 (m, 1H), 1.69 (s, 3H), 0.88 (t, J = 6.9 Hz, 3H); *C NMR (CDCl;, TMS, 75
MHz) 172.46, 168.80, 136.27, 128.31, 127.58, 126.25, 125.18 (q, Jor = 278.3 Hz),
65.37, 62.85, 60.69 (q, Jcr = 26.2 Hz), 52.75, 52.23, 29.61, 29.33, 13.52; IR (KBr)
v 3684, 3622, 3019, 2977, 2400, 1746, 1522, 1424, 1216, 1046, 929, 773, 669 cm™,
HRMS: calcd. for Ci7H20F3NO,4: 359.1344, found. 359.1342. The product was
analyzed by HPLC to determine the enantiomeric excess: 89% ee >98:2 dr (Chiralcel

AS-H, i-propanol/hexane = 2/98, flow rate 1.0 mL/min, A = 220 nm); t,= 7.68 and

9.19 min.

EtOZC ~\\CF3
HsCO H
(5ce)

(2R,3S,4S,5S)-4-ethyl 2-methyl 5-(4-methoxyphenyl)-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 75% vyield. [a]*> = +18.0 (¢ 0.14, CHCI3); '"H NMR (CDCls, TMS, 300
MHz) & 7.37 (d, J = 8.7 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 4.25-4.23 (m, 1H),
4.17-4.10 (m, 3H), 3.81(s, 3H), 3.80 (s, 3H), 3.69-3.60 (m, 1H), 3.16-3.10 (m, 1H),
2.50 (brs, 1H), 1.17 (t, J = 7.5 Hz, 3H); °C NMR (CDCl;, TMS, 75 MHz) 171.46,
170.48, 159.59, 130.74, 128.09, 125.88 (g, Jcr = 278.3 Hz), 114.11, 66.40, 61.38,

13
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60.13, 55.16, 52.44, 51.02, 13.93; IR (KBr) v 3682, 3583, 3020, 2400, 1735, 1518,
1476, 1425, 1216, 929, 758, 669 cm™. The product was analyzed by HPLC to
determine the enantiomeric excess: 98% ee >98:2 dr (Chiralcel AD-H,

i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 220 nm); t,= 23.96 and 33.23

min.
EtOZCZ’ECFB
/©\W N~ COzMe
cl H
(5¢cg)

(2R,3S,4S,5S)-4-ethyl 2-methyl 5-(4-chlorophenyl)-3-(trifluoromethyl)pyrrolidine
-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 85% vyield. [a]®p = +17.3 (c 1.00, CHCI3); *H NMR (CDCl;, TMS, 300
MHz) § 7.42-7.33 (m, 4H), 4.29 (d, J = 9.0 Hz, 1H), 4.18-4.12 (m, 3H), 3.81(s, 3H),
3.69-3.60 (m, 1H), 3.14-3.09 (m, 1H), 2.49 (brs, 1H), 1.19 (t, J = 7.5 Hz, 3H); °C
NMR (CDCl;, TMS, 150 MHz) 171.18, 170.41, 137.60, 134.15, 128.92, 128.37,
125.74 (q, Jcr = 278.3 Hz), 65.93, 61.61, 60.12, 52.66, 52.55, 50.95 (q, Jcr = 26.9 Hz),
13.99; IR (KBr) v 3681, 3583, 3020, 2400, 2256, 1735, 1523, 1216, 1089, 909, 765,
669 cm™. The product was analyzed by HPLC to determine the enantiomeric excess:
99% ee (Chiralcel AS-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 220
nm); t,=13.84 and 18.97 min.

EtO ZC,,' ‘\\CF3

/©\\“[N—>”/C02Me
Cl
Fen

(6cg)

(2R,3S,4R,5S)-4-ethyl 2-methyl 1-benzoyl-5-(4-chlorophenyl)-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate

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

14
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above in 87% yield. m.p. 208 C; [o]*b = -32.5 (¢ 1.16, CHCls); *H NMR (CDCls,
TMS, 300 MHz) & 7.48-7.24 (m, 9H), 5.61 (m, 1H), 4.82 (m, 1H), 3.87 (s, 3H),
3.75-3.54 (m, 3H), 3.40 (m, 1H), 0.83 (t, J = 7.2 Hz, 3H); *C NMR (CDCls, TMS, 75
MHz) 171.31, 168.39, 167.55, 135.51, 135.21, 133.43, 130.26, 128.66, 128.34,
128.07, 126.47, 123.45 (q, Jcr = 277.1 Hz) , 64.24, 61.05, 60.29, 52.43, 48.33, 31.16,
13.35; IR (KBr) v 3683, 3583, 3020, 2400, 1751, 1655, 1523, 1216, 1017, 929, 747,
669 cm™. The product was analyzed by HPLC to determine the enantiomeric excess:
99% ee (Chiralcel AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220
nm); t,= 22.67 and 69.76 min.

Et0,C, CF3

Cl

(7cg)

(2R,3S,4S,5S)-4-ethyl 2-methyl 1-benzoyl-5-(4-chlorophenyl)-3-(trifluoromethyl)
pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 88% yield. m.p. 160 C; [o]*b = -15.0 (c 0.20, CHCls); *H NMR (CDCls,
TMS, 300 MHz) & 7.14 (m, 9H), 5.08 (m, 2H), 4.14-4.10 (m, 2H), 3.87 (s, 3H),
3.64-3.49 (m, 2H), 1.13 (t, J = 6.9 Hz, 3H); °C NMR (CDCls;, TMS, 150 MHz)
170.06, 169.41, 136.92, 134.97, 133.68, 129.92, 128.51, 127.98, 126.45, 123.87(q, Jcr
= 277.2 Hz), 67.24, 61.91, 59.35, 52.88, 50.17, 47.15, 13.77; IR (KBr) v 3684, 3586,
3019, 2400, 1724, 1650, 1525, 1216, 1019, 929, 747, 669 cm™. The product was
analyzed by HPLC to determine the enantiomeric excess: 98% ee (Chiralcel AS-H,
i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A = 220 nm); t.= 16.50 and 26.73

min.
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X-ray crystal structures of (2R,3S,4R,5S)-6¢cg and (2R,3S,4S,5S)-7cg

Figure 1. X-ray crystal of (2R,3S,4R,5S)-6cg.

For (2R,3S,4R,55)-6¢cg: CCDC 827404, Cx3H21CIFsNOs, M, = 483.86, T = 293 K,
Orthorhombic, space group P2:2;2;, a = 8.6745(12), b = 13.3919(18), ¢ = 19.262(3)
A,V =2237.6(5) A3, Z = 4,, 12954 reflections measured, 3670 unique (Rin = 0.0353)
which were used in all caclculations. The final wR, = 0.0845(all data), Flack y =

0.08(7).

Figure 2. X-ray crystal of (2R,3S,4R,5S)-7cg.

For (2R,3S,4S,5S)-7cg: CCDC 827405, Cy3H21CIFsNOs, M, = 483.86, T = 293 K,
Orthorhombic, space group P2:2:2,, a = 14.7950(17), b = 15.6582(17), ¢ = 20.390(2)
A,V =4723.6(9) A®, Z = 8, 26602 reflections measured, 6467 unique (Rin; = 0.0422)
which were used in all caclculations. The final wR, = 0.0945 (all data), Flack y =

-0.02(6).
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Proposed transition states of the endo-selectivity for asymmetric 1,3-dipolar
cycloaddition of azomethine ylides with trans or cis-4,4,4-Trifluorocrotonate
Based on the relative and absolute configuration of the cycloadducts, the high
endo-selectivity observed in the Cu(CH3CN)4BF4/TF-BiphamPhos -catalyzed
asymmetric 1,3-dipolar cycloaddition reaction of azomethine ylide with trans- or
cis-4,4,4-trifluorocrotonate can be rationalized by the proposed tetracoordinated
complex® shown in Figure 3. The in situ-formed azomethine ylide is coordinated to
the metallic center and oriented in such transition state because of the steric repulsion
between the phenyl group in the ylide and the phenyl ring on the phosphorus atom of
the chiral ligand. The highly steric congestion imposed by the latter effectively blocks
the dipolarophiles (trans- or cis-4,4,4-trifluorocrotonate) approach from the Re (C=N)
face of the azomethine ylide and forms the corresponding endo-(2R,3R,4R,5S) or
endo-(2R,3S,4R,5S) adduct through Si face attack. The carbonyl group of the trans- or
cis-4,4,4-trifluorocrotonate 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),

which also facilitates stabilizing the proposed transition states.®*¢

RO,C  ,CFs

-, — R\\(NngOZMe
= + 5, H
A endo-adduct
I
CF3 RO R)

RO,C  CFs

— R“'[ >"/cone

N
H

endo-adduct

A

(S)-TF-BiphamPhos

Figure 3. Proposed transition states leading to endo-adducts.
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Ambient temperature
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Relax. delay 1.000 sec
Pulse 26.0 degrees
Acg. time 0.501 sec
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ta File DIV LONLUHVDATEVLQH-3-14 LOH-3-3 2010-10-2% 20-31-264027-0201.D
mple Name: LQH-3-3

icq. Operator @ DXQ Seq. Line : 2
Acq. Instrument : Instrument 1 Location : Vial 27
Injection Date : 10/2%/2010 8:43:51 M Inj : 1
Inj Volume : § pl

Acg. Method . D:‘-.LC\E.UH\DATE\LQH—3-1\LGH-3*3 2010-10-29 20-31-26\ ASH-2-98-10-2 20/
ZOMIN. M
Last chaged ¢ 10/26/2010 8:40:56 AN by TMC

Analysis Method : Dz \LC\LQH\DATE\ LQH-3-1\LQH-3-3 2010-10-28 20-
98—10—22M~2EIM]11.H]
Last changed ¢ 5/28/2011 7:08:04 PM by LTL
(modified afrer loading)
T A, e elergth=220 nm (DALCLOHDATELGH3- TLOH 3.3 70 15- 10-28 20-31-26'027-0201 O)

e 8 &

31-26\027-0201.D\DA. N (ASH-2-

jorted By i Signal
hltiplier 3 1. 0000
dlution : 1. 0000

lse Multiplier 4 Diluriem Factor with ISTDs

lgnal 1: ViDL 3, Wavelength=220 rm

eak RetTime Type [ids Area Height

|

0.1626 8316.03711 759.20740 49.3518 .
0.2228 B8520.85645 637.48792 50.6082

tals 1.68360%e4 1396.69531

**% End of Report ==+

ment 1 5/29/2011 7:05:30 FM LTL Page 1 of 1
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ta File D:xLC\LC!H\DATE\LUH-E—J.\LDH~3—3 2010-10-29 20-31-264028-0301.D
mple Name: LOH-2-968

&ci. Operstor : DXQ
Avy, Instrument Instrument 1 Location : Vial 28
Injection Date : 10729/2010 9:05:24 M Inj: 1
Inj Volume : 5 ul
Aeq, Kethod : D:‘\I.C\LQH\DATE\LQH—S—J.\LUH—B-B 2010-10-2% 20-31-26\ ASH-2-98-10-2 2010~
Z0MIN. 1

Las changed ¢ 10/26/2010 8:40:56 AN by THC ,
inalysis Method : D:\LC\LQH\DATB\L&H—B—].\-LE{[—I-B—S 2010-10-29 20—31—26\028-&301.D\DA.H {A5H-2-
98«10—2201\]1‘[—2%.!‘1)

Last changed 1 5/28/2011 7:07: 12 PH by LTL
(modified afrer loading)
MWD A, MB\elergh=220 nm DAL CL GHOATELOH S NLOHS-3 2010-1020 20-31- 20028 0307 ) j
U A CF
/ EtOQC,, 3
250 ‘! ]
| .
200+ { WISy 'CO,Me
H
250 4
3aa
2004

75 mhn

orced By : Slmmal
nltiplier H 1.0000
1lution 5 1. 0oop

se Multiplier ¢ Dilution Factor with ISIDs

Lgnal 1: ViDl &, avelength=220 rm

:3k RetTime Type [idth Area Height Area

# [min] [min]) may <5 [mAT ] H
R
1 5641 M 0.1583 405.84015 34, 45402 7.1710 .
2 6.683 BB 0.2019 5305.40674 398.54132 92,8290

tals : S5715. 24689 432.59534

™ End of Beport s+x

mert 1 5/29/2011 7:07:18 PM LTL Page 1 of 1
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& File D:\VLCVLOUHNDATE\L(H-2-B1\LQH-2-81 2010-10-12 18-53-21,092-0201.D
ple Name: LOH-2-81

Aci, Operater : DXQ
Aog., Instrument : Instrment 1
Injeccion Dace : 1071272010 7:10:42 FH

Seq. Line : g
Location : Wial 82
Inj : b5
Inj Volume : 5 pl
hig. Method : D:\LCYLOHZDATE\ LOE-2-81), LUH-2-81 2010-10-12 18-58-21\ASH-2-55-1ML-220NM.1
Last. chenged ¢ 10F12/2010 6:57:54 PH by DXQ
Inalyeis Method : D:\LCYLOHNDATE) LQH-2-51\10H-2-81 2010-10-12 18-58-21\052-0201.D\D&. M (&5H-
2-58-1ML-220M. M)
: 1041242010 7:21:20 PM by DXQ
(modified sfcer loading)

Last changed

TVDT A, Wievelenghi=220 nm (DALC'LOH \DAT ELOH-2-8T\LOH-2-81 I010-10-12 15-58-21\082-(201.0)
mal 3z \
S CF
; BuO,C. 3
120 4 <
I &
W SicoMe Eat
160+ YN 2 ad
" \

a0+ A\

3ba r

!

LIy \
40
} \
20 / {/;
o .
R s —T T T g F T T L | LI
5 §5 =] 64 7 75 8 85 i
krea Percent Report

Sorted By Fignal
Multiplier L. 0000
Dilutien 1.0000

Use Multiplier ¢ Dilution Factor with ISTDs

Signal 1 D1 A, Wavelength=Z20 rm

Peak RetTime Type Widch Area Height Area
# [min] [min] mdT *s [WAU ] %
B e e e e fe T
1  5.g54a M 0.22Z61 175%.69812 129.72574 49.8950
z r.emem 0.3191 1767.10266 92.28297 50.1080
Totals 3 3526.80078 222.00871

strument 1 10/12/200100 7:21:24 PM DXQ

*%% End of Report %%

Pags L of
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a File Di)\LC\LOHADATE)LOH-2-81\LOH-2-85 2010-10-14 10-50-064094-0201.D
ple Name: loh-2-85

kog. Operstor @ TOC Seq. Line : 2

Acq. Instrumers @ Instrument 1 Locarion @ Wial S4

Injection Date @ 10/14/2010 11:02:25 AN Inj : &
Iny Volume : 5 pl

Aoy, Hethod : D:\LCYLOH\DATE\LOH-2-81\LOH-2-85 2010-10-14 10-50-06\A5H-2-58-1ML-22 (N1~
10MIN. M
Last changed : 8/79/2010 2:44:36 PH by DXO

Analysis Method : D:\LC\LUH\DATE\LOH-2-81\LQH-2-85 Z010-10-14 10-50-064094-0201. D\DA. M (ASH-
2-58-1ML-22 ONM- LOMIN. 1)

: 1/20/20L1 8:14:41 PM by THL-7-95-57
modified afcer loading)

Last changed

DT B, Wawelergth=220 nm (DALCLCHIDATEL0H-2-8 1'LOH-2-55 2010-10-13 10-50-0684-0201 1)
"BuO.C.  CFs
200 g
w7 COMe \,
N .
1504 H \
— 3ba
504
=
Exd
«©
o
0 "
T T T T T 13 T L T
55 8 a5 7 75 8 85 il
Area Percent Report
Sorced By Signal
Mulciplier 1. 0600
Dilution 1. 0000

TUze Multiplier ¢ Dilution Factor with ISTDs

Fignal 1: VD1 &, Wavelengrh=2Z0 nm

Pealr REetTime Type Width Area Height Area
# [min] [min] mdT *s [maO ] 3
mre f e [l | S |=—== |- ===
1 5.838 VB D.2094 174.45124 12.72870 3.730%

2 7.805 BB 0.3067 4502, 38525 228.7982F 56.2621
Totals : 4676.87650 241. 52693

strument 1 1/Z0/2011 8:14:47 PM THL-7-55-97 Page L of
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- File D:\LC\LOH\DATE\LOH-3-1\LOH-3-1-5 Z0Ll0O-10-2% 1B8-45-164025-0401.D
mple Name: LUH-3-4

Acdg., Operstor @ DXQ Seq. Line : 4
Acqg. Instrument : Instrument 1 Location ¢ Wial 25
Injection Date @ 10725/2010 7:29:45 PM Inj : 1

Inj Volume : S pl
Acg. HMethod D \LC, LOHADAT B\ LOH-3-1\LOH-3-1-5 2010-10-29 15-45-16\ASH-2- 55— 1ML- 220N, M
Last changed : 1072942010 7:33:19 PM by DXO
(modified afrer loading)
Analysis Method : D:\LC\LOH\DATE\LQH-3-1\LOH-3-1-5 2010-10-28 18-45-16,025-0401.D\DA. 1 (B5H~
2-96-1ML-Z220NIL 1)
Last changed s 117242010 6939:25 PM by dxg
(modified after loading)

DT A, TG wlRrgi=220 nm (DALCLOFOATELGH-3- LRS- 1-5 2010- 10-29 1945- 16005-0401 D) |
mal = .
] Buo.C  CF3
250 ,5:; ‘ "
e ] e
- N o5
SU
‘5 Me
2504
5 ' \ 3bb
206 \
150 / JI '\
100 4 | / \
| ;
504 / /
04 t J
T T T T | T T T -
33 4 42 44 b 48 5 52 min

Sorted By 5 Sigmal
Miltiplier 4 1.0000
Dilution 8 1. 0000

Nse Multiplier s Dilution Factor with ISTDs

Signal l: VOD1 A, Wavelength=220 rm

Peglkr FetTime Type Width Area Height Area
# [min] [mn] mil *s [mAO ] H
= e R e 1 ==l -—=1
1 4,164 W 0.1249 23304.16870 402.28793 49.93972 *

2 4.7BL W 0.1544 3304. 54370 326.61357 50.0028

Totals : 6608.71240 728.80750

strnument 1 11/2/2010 6:39:28 PN dxg Fage 1 of 1
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ta File Di%yLCA\LOH\DATE\LCH-3-1\LOH-3-6-86 2010-10-30 14-41-39\056-0401.D

mle MName: LQH-3-8

: DXQ Seq. Line : 4

: Instrument 1 Location ¢ Wial S6
Injection Date @ 10/30/2010 3:17:18 PM Inj : i
Inj Volume : S5 pl

Aog. Method
1DMIN. M

Last changed r @/2572000 2:44:36 FH by DXQ

: D:yLCYLOEADATE, LOH-3-1\LUH-3-6-8 Z010-10-30 14-41-35) 45H-2-98- INL-2200M-

inalysis Method : D:)\LC\LOH\DATE)LQH-3-1\LOH-3-6-8 2010-10-30 14-41-35\056-0401. D\DE M (A5H-

Z-58-1ML-22 0N~ 101N, M)
: 11/8/2010 8§:54:01 PH by THL
(modified afcer loading)

Last changed

VT B, WEerengh=220 nm (DAL CLONOATELOHS- TLGH3-6-6 2010-10-00 141-20me-0401 0)
maAl =
@“{,
¥ =
j *Buo,C  CFs
4004 ¥ .,
1
w N ”'COzMe
st Me H
1
! \ 3bb
200 ~,‘
§
!
100
o /
P l(ﬁe: /
= b
= o / Mg
1]
T T T T T T T
4 42 4.4 45 45 5 §:2 f4 min

Ares Percent Report

Sorced By Signal
Maleiplier 1. 0000
Dilution 1. 0000

Use Multiplier ¢ Dilurion Fector with ISTDs

S1gmal 1: VD1 A, Wavelength=220 rm

Peakr RetTime Type Width Area Height Arsa
#  [min] (min) niT *3  [@iU ] %

B i e Ll o I B
1 4.157 M 0.1336 166.15074 20.7302% 3.471
Z2 4.T17TM D.1676 4619,73438 459.48329 96.528

Torals : 4785.88512 480.22358

=1
7
3 .

nstrument 1 11/8/2010 5:54:07 P THL

Page 1 of 1
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4 File D:\LC\LOH\DATE\LQH-3-10 (L6} \LOH-3-10(16) 2011-05-25 11-11-194083-0401.D

ple Neme: LGH-3-10B

Acg., Operstor
Acd, Instnment
Injection Date

: Instrument 1
: 5/29/2011 11:56:32 N Inji
In) Volume

Sey. Line :

.

4
Location : Vial 83
1
5 nl

Ace. Method

Last changed
Analwveis Method :

Last changed

: D:\LC\LOH\DATE\ LQH-3-10(16)\ LOH-3-10(15)

Z20N- LSHIT. M

: 572742011 12:01:57 FPM by THL

D:\LCY, LQH\DATE) LQH-3-10(16 ) LAH-3-10(16)
DA.M {ASH-2-98~1ML-2208 -1 SMII. M)

: 5/29/2011 3:17:30 PH by LTL

2011-05-29

2011-05-25

(modified afcer loading)

11-11-19\ASH-2-98=1ML-

11-11-194083-0401.D%

mAl 2
1754 t-BUOZQ CF3
150 j
125 "N COMe
H
100 Me
I 3bc

VD1 A, WiGwelengl=220 nm{ DALCLOH DAT EL0H-3- 10016 )4 GH-3-10(16) 2011-06-29 11-11-180230401.0)

_\;’\}7.546
-

o
o
i
=3
o
L5
-~

8 85 i,

Area Perce

Feport
Sorced By Signal
Multiplier 5 1. 0000
Dilucian 1. 0000

Use Maltiplier & Dilucion Factor with ISTDs

Signal 1: VD1l &, Wavelength=2ZZ0 rm

Peak RetTime Type Width Area Height Area

# [min] [min] mndJ 7= [mald ] i
B e o o e B |

1 5.403 BB 0.2324 2852.84888 189.4%81Z 49.8339

2 7.545 BB 0.3820 2871.87134 115.99537 G50.1661
Totals : 5724.72021 '305. 45345

#*% End of Report *77

strument 1 5/29/2011 3:17:35 PM LTL

Page 1 of
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5 File D:)LC\LCH\DATE\LQH-3-10 (16)\LOH-3-10{16) 2011-05-25 11-11-19\084-8501.D

ale Nsme: LQH-3-16B

ACif, Dperator LTL Seq. Line :
Ao, Instrument : Instrument 1 Location :
Injection Dace : 5/29/2011 12: 12:5% M Inj :

Inj Volume :
: D:\LC\LOH\DATE\ LQH-3-10(16) Y LOH-3-10(16) 20
ZZNH- 15T 1
: 5/27/2011 12:0L:57 P by THL

Ao, Method

Last changed

Vial 54
X

5 ul

11-05-2%

dnalysis Method : D:\LC\LQH‘.DATE\LUH*S%IO(lﬁ}\LIJH—3vlL‘iflE-] zZ011-05-23

DAY (25H-2-98- 1ML-220MM-1 ST, IT)
1 5/28/2011 3:21:07 PM by LIL
{modified afrer loadin

Last changed

11-11-13\A5H-2-68- 1ML~

11-11-194084-0501.D%

gl
T A Wavelergth=220 nm (DALCLGHDATELOHS- 10(8LOH 3-10015) Z011-0528 T1-11-19'024 0501.0)

mAl o 2 =
t par
BuO.C  CF3 by
400
' N l"COzMG
400 H
Me \
- 3bc \
\
&
100 o | \
& g_'s?r ! \
1 &% 1
-""—..L//_\\_ / <
0 T .
5 55 B P 7 75 85 mn
Area Percent PFeport
Sorced By Sigmal
Mulciplier H 1. 0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTD=2
Sigmal 1: VDl &, Wavelength=220 rm
Peslz RetTime Type Widch Area Height Area
#  [min] (min] ma = [@AU ] H
B e e e [ it e |
1 5.3%5 M 0.2463 484,68695 32.79442  3.5813
Z  7.436 MM 0.4449 1,504%0e4  458.848524 56.4187
Totals 1.35337e4 521.64265
=% End of Report **»
strument 1 5/25/2011 3:21:12 PN LTL Page 1 of
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2 File D:yLC\LOH\DATE\LQH-3-10 {16) \LOH-3-10 (16) 2011-05-2% 11-11-18\087-080L.D

ple Name: LOH-3-10D

heg. Operstor ¢ LTL

Seq. Line : B

M. Instrument : Instrument 1 Location : Wial &7
Tnijection Dace : 5/29/2011 1:02:41 PM mjs I

Iny Volume : 5 ul

heg. Hethod
Z20NH- 15MIN .1
Last chenged : 5/27/2011 ¥2:01:57 M by THL

: D:\LC\LOH\DATE\LOH-3-10(16)\LOH-3-10(16) 2011-05-23 11-11-1S\ASH-2-38-1ML-

inalysis Method : D:‘\LC)LOUH\DATE\LOH-3-10(16)\LOH-3-10(186) 2011-05-2% 11-11-19\037-080L1.D\

DA.M (ASH-2-98-1ML-ZZ0NM-1 ST, 1)
s 5/29/20L1 3:25:47 PM by LTL
(modified afrer loading)

Last changed

TV A, MEwlergh=220 nm(DALCL CHCAT ELOH3- 1008/ LGH3-10015) 20 11-0529 11-T1-18087-0801.00
med o ¢
] Buo,C  CFs
80+ bt W 'JJCO Me
S YN 2
: H
B0 -
Me 3bd

40-

20 \

/ .

T T T T T T T T
45 2 55 g 65 7 i g 83 iy
Area Percent Peport
Sorced By Sigmal
Maltiplier 1. 0000
Diluciean 1.0000
Use Multiplier & Dilucion Factor with ISTDs
5imal 1: VD1 A, Wavelength=220 mm
Pealr RecTime Type Width Area Height Ares
# [min] [min] mal *s  (mAU ] t
=== Jimeem= =] == = [==mm—=l
1. 5.372 HB 0.2252 1420, 12427 97.52248 45,3821
2 7.0l4 BB 0.3243 1422.84985 6£7.%6201 50.0479
Tocals : 2842.97412 165.48539
=% End of Report *+%
strument 1 542872011 3:25:51 P LTL Page 1 of
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sta File D:)\LCYLOH\DATE\LGH-3-10(18) \LUH-3-10(16) 2011-05-29 11-11-183058-0501.D
aple Name: LQH-3-18D

Acy. Operacar : LTL Seqg. Line :
Ao, Instrumeric ¢ Instrument 1 Locacion : Vial &8
Injectien Date @ 5/29/2011 1:15:07 PN Inj: 1
Inj Volume : § pl
iog. Method + D:\LCYLOH\DATE)LQH-3-10(16)\ LOH-3-10(16) 2011-95-22 11-11-19\ASH-2-98- 1ML~

ZZONM- LSMIN.H
Last changed 1 527/2011 12:01:57 FM by THL
inalysisz Method : D:\LC\LOH\DATE\LQH-3-10(16)\LOH-3-10(186) 2011-05-28 11-11-193088-0301.D\
Di.H (ASH-2-98- 1ML-220MM-1 SHTH. )
Last changed : 5/29/2011 3:27:28 PM by LTL
(modified afcer loading)
ANDT &, VG elengh=220 nm{DALCLEHDAT ELOHS- 10(8)LOH3- 1006) 2011-05-22 111 1-19085-0801.0)

mA 4 &

oy

1600 - \ t'BuOZC,/ CF3

1400 \
h

1200 \ w N .”COZMe
\ H
1000
\ Me 3bd

300 4
A00
A
¥
400 =
=] ‘—;ﬁ
ae
200 /“3‘_ &
N
o ! —
T T T T T T ) T
5 55 8 85 7 8 8 g5 mi

Area Percent Report

Sorted By : Sigmal
Malviplier s 1.0000
Dilution : 1. 0000

Tze Multiplier ¢ Dilucion Factor with ISTDs

Signal 1l: VD1 &, Wavelength=220 ma

Peak RetTime Type Width Area Height Area
§ [min] (min] maf *s (AU | H

B S i ey Lo | = == b
1 5361 M 0.2363 2569.47046 181.25473  5.2680
2 6.832 W 0.4193 4.62060e4 1763.39197 54,7320

Totals 4.87755e4  1544. 64870

*** End of Report **%

Instrument 1 572942011 3:27:35 P LTL Page L1 of
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ata File D:\LOV\LGH\DATEALGH-3-1\LOH-3-1-5 2010-10-2% 18-45-164026-0501.D
gmple Nsme: LQH-3-5

"

Acw. Opersoor : DXQ Zeq. Line : 5
Aice. Instrumert : Instrument 1 Locacion : Vial 26
Injection Dave : 10/23/2010 7:40:57 PH Inj: 1
Inj Volume : 5 pl
Aot Method . D:\LC\ LOH\DATE LOH-3-1\L0H-3-1~5 2010-10-28 16-45-16)ASH-2-595- 1ML- 2200
Last changed : 1072972010 7:53:32 PH by DXQ

(modified afrer loading)

inalysis Method : D:\LC\LOHNDATENLQH-3-1\LQH-3-1-5 2010-10-2% 16-45-16\026-0501. D\DA. M (AsH-

2-98-1ML-Z20N1M. 1)
Last changed + 11/2/2010 6:40: 52 PH by dxg

{modified after loading)

A i
dﬂ v
;v

12504

1000

250 \ /./ LY

VT B B wlerath=220 nm (DALCLORDATELGH2- 1LaH3- 1-5 2010-10-29 1846- 16006-0201 1)

MeO

CFi

N 'COMe

F*

3be

i

Sorced By g Signal
Multiplier £ 1. 0000
Dilution 5 1.0000

Use Multiplier & Dilirion Factor with ISTDs

Signal 1: VD1 A, Wawvelergth=220 rm

Pesk RetTime Type Width Area Height Area
#  [min] [mwin] mdy “= [mAO ] %
. i e e S o] o) |
1 5.541 MF 0.2122 2.39471ed4 1881.01147 48.594%4
2 6,505 1 0.2538 Z.49751ed4 1640.17615 51.0508

Totals : 4.89223e4 3521.18762

Instrument 1 11/2/2010 £:40:56 FM dxg

Page 1 of 1
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ata File D:yLC\LOH\DATENLOH-3-1\LOH-3-7(9) 2010-10-30 17-18-30\057-030L.D

ample Name: LOQH-3-9

Acig. Operator
Acqg, Instrument
Injection Dace

Ace. Method

Last changed 13
Analysis Method :

Last changed

Seq. Line : 3
Locacion @ Vial 57

Instrument 1
: 10/30/2010 5:42:25 M 53T [ §
Inj Volume : 5 pl
: D:\LCYLOEVDATE, LOH-3-1\LOH-3-7(5) 2010-10-30 17-18-30\ASH-2-96-1ML-220M-

10MIN. B

/2572010 2:44:36 PN by DXQ

D: \LCY\ LOH\DAT B\ LQH-3-1\LQH-3-7(%) 2010-10-30 17-18-30\057-0301.0\DAM (
ASH-2-98-1ML-22 (0~ LC0TIN . M)

: 10/30/2010 6:03:54 PM by thl

(modified afver loading

1
VDT A, Wavelengi=220 nm (DALCLOH DATELOHS- LOH-3-7(%) 2010-10-30 17-12-30057- 01 )

mad | z @g
A *Buo.C ~ CF3
1000
| COMe
400 | MeO H
600 3be
400
260
i
e
S
0 o :
T x S v, 1 T E T T
55 & 65 7 75 i
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Uze Multiplier s Dilurion Factor with ISTDs

Signal 1: VD1 &, Wavelength=220 mm

Pealr RerTime Type Widch Area

e e e

# fmin]
1 5.576 M
2 6. 504 M
Totals :

Height Area
[min] mdJ %z [mU ] 3
S
0.18902 81.5324% 7.14318  0.4604
0.2489 1.76266e4 1180.075%3 99.5396

1.7708led 1187.21911

Instrument 1 10/307/2010 6:03:55 PN thl

Fage 1 0f 1
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ra File D:)LC\LUH\DATE\LOH-3-1)L0H-3-12-17 2010-11-08 14-58-135071-0301.D
mple Name: LOH-3-124

e, Operstor @ DXQ
Aoy, Instrument @
Injéccion Dare : 11/8/2010 3:27:14 PM

Jeq. Line : 3
Locacion : Vial 71
Inj : 1
Inj Volume : § pl
Zcqg. Method
"
: 117872010 3:45:08 FH by DXOQ
(modified afcer loading)

Last changed

: D:\LC\LOH\DATE) LOH-3-1\LOH-3-12-17 2010-11-038 14-58-13) ASH-2-98- 1NL- 22001,

Inalyeis Method : D:i\LC\LUH{DATE\LOH-3-1\L(H-3-12-17 2010=11-08 14-53-13y071-0301.DADA.M {

ASH-2-98-1ML-22(NH. M)
: 11/8/2010 5:31:38 PH by THC
(modified afrer loading]

Last changed

DT A, e elangt=220 nm (DALOLGH DA ELOHS-TLOHS-12-17 20101108 14631307 10301.0)
mal .l
100 -
*BuO.,C  CF;
20 .
ICO,Me
N o
. H g
&0 4 <~
OMe :_f'
3bf \
40 4 \
204 \
%,
0 x/\
T T T T T -
[ 7 8 g 0 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 3 1..0000
Use Multiplier s Dilucion Factor with ISTDS
Signal 1 VDL A, Wavelength=220 rm
Feakr RetTime Type WUidth Area Height Area
#  (min] [min] mdJ *s  (mAU ] %
s e B | Jes== | == - ===
1 6.457 0.3305 2067.36523 104.27755 50,5057
2 9.247T WF 0.6208 2026.45288 53.71293 49.4543
Torals : 4094.31812 157.99048
#%% End of Report =%
mstrumert 1 11/8/2010 5:31:43 PM THC Page 1 of
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yata File D:\LC\LOH\DATE\LQH-3-1)\LOH-3-12-17 20L0-11-08 14-58-13)\077-0801.D
jample Name: LOH-3-17B

Aeg. Operator : DX Seq. Line :
Ang, Instrument : Instrument 1 Location ¢ Vial 77
Injection Date @ 11/8/2010 4:46:08 PH Imje 1

Inj Volume : S pl
Acg. Method ; D:\LCYLOH\DATE\ LOH-3-1\LOH-3-12-17 Z010-11-08 14-58-13\ASH-2-08-1ML-Z2(MM1-
15MTH. 1
Last changed : 11/8/2010 4:5%:47 PH by DXQ
(modified after loading) ‘
Inalvsis Method : D:3\LC,LQHADATE\LQH-3-1\LUH-3-12-17 2010-11-0& 14-58-13\077-0801. D\DALH
ASH-2-98-1ML- 220NN~ 1 SMIN. M)
Last changed : 11/8/2010 5:35:28 PH by THC
(modified after loading)

YOI A, Tawelergh=220 nm{OALCOLOH\DATELOH3- 1'L0H-3-12-17 Z010-11-02 1456 1307 7-0801.0)
mAl a
o
120 *Buo.,C ~ CFs f\a
] \
100 ’y |
W N 'CO,Me | \
8+ H g
OlMe ‘\
2] 3bf \
‘l
a0 \
m 4
/ \
- / \,
& ) )
1 T T Ad T T
& i} 7 8 g 0 min

Gorted By g Signal
Malciplier 5 1. 0000
Dilurion 2 1. 0000

Use Multiplier & Dilution Factor with ISTDRs

Signal l: VD1 A, Wavelength=220 rm

Pealz RerTime Type Widch Area Height Area
#  [min] [min] maT *s [miU ] 3

e e e B e

1 ©.266 BB 0.28%8 125.38615 6.65074 2.5636
2 B.ED0 BB 0.5548 4765. 54150 132.57665 57.4364

Totals : 4890. 92765 138.22741

**% End of Report **=

Instnumentc 1 11/8/2010 5:35:32 FH THC Page 1

o



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

ata File D:)LCALGH\DATEALQH-3-1\LOH-3-1-5 2010-10-25 18-45-161023-0201.D

ample Name: LOQH-3-1

: DXQ Serg. Line 2

Acqg. Operator

Acg. Instrumert :
1 10/29/2010 6:58:28 P hj: 1

Injection Date

Ao Method
Last changed

Mnalysis Method :

Last changed

e =====z============

Instrument 1 Location : Vial 23

Iny Volume : 5 pl

: D:\LC\LOH\DATE, LOH-3-1\L0H-3-1~5 2010-10-29 18-45-16) ASH-2-58- 1ML~ ZZ0NIL 1T
v 10/29/2010 7:13:41 PH by DXQ

{modified after loading)
D: \LCY LOHYDATE LGH-3-1\LOH-3-1-5 2010-10-23 15-45-16Y023-0201. D\DA. M (ASH-
2-83-1NL-220NM. M)

: 11/2/2010 6:35:1% PH by dxq

(modified afrer leading)

T A, WG elergth=220 nm (DALCL A DAT ELGHS- L. 15 2010- 10-20 18-45- TEE3-0201 1) - 1
mal 2 BuO,C, CF3
500 - ™~ W IC0-M
e H
500 4
\ 3bg
4004 b
II
300 \
200 \
| .\
100 / \
. /‘ LY
o y \\____ N,
T 1 T T
4 45 5 55 & min
Lrea Percent Report

Sorted By Signal
Maltiplier = 1.0000
Dilucian ] 1.0000

Tse Multiplier ¢ Dilucion Factor with ISTDs

Sigmal 1 VUDL A,

Tave length=220 rm

Peak RetTime Type Width Area Height Area
# [min] [min] md0 *= [malU ] §
e I [l B |
1 4,908 W 0.1532 6944.77637 653.40997 43,3862
2 5.738 W 0.1955 6348.62305 544.48187 50.0138
Totals : 1.35934e4 1237.83185
Instrment 1 11/2/2010 6:35:25 PH dxg Page 1 of 1
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Pata File D:\LC\LOH\DATE\LUH-3-1\LQH-3-6-8& 2010-10-30 14-41-384054-0201.D

SGample Name: LOH-3-6

Ao, Operator
Apg. Instrument
Injectim Date
Acg. Method

Last changed
inalysis Method :

Last changed

¢ DXQ Seqg. Line @ 2

Location & Vial 54

: 10/30/2010 2:54:21 MM mi 1

Inj Volume : 5 pl

: D:yLCYyLOH\DATE LOH-3-1\LOH-3-6-8 2010-10-30 14-41-35\ A3H- 2- 95~ IML- Z2 0N~

1OMIN. 1

1 9f28/2000 2:44:36 PH by DXQ

D:\LC\LOH\DAT B\ LOH-3-14L0H-3-6-8 2010-10-30 14-41-39,054-020L. DA\DA.H (35H~-
2-58-1ML-22 0NM-10MIN. M)

: 11/8/2010 8:53:03 FM by THL

{modified afrer loading}

DT A, G wlengh=220 nim (DALCLGHDATELGH-3- 1L RHO-5-8 2010- 10-30 144130840201 1)
mAl 1

t
200 BUOZC,,’ CF3
700

= Y1y
W CO-Me
i N B
500 Cl
40 3bg
200
2004 e
&

z 2

104 iﬁ'&'
o ; £
T T T T T v T T T T
48 42 5 52 54 56 58 L] Az mi

u
"
i

i
!

Sorted By
Miltiplier
Dilucion

1.0000
Uz Maltiplier ¢ Dilution Factor with ISTDs

Sigmal 1: VDL A, Wavelength=220 rm

Peak RetTime Type
#  [min]

e R o
1 4.50% M

2 5.2 Mn

Torals :

Width Ares Height Area
[min] m0 *s [mU | §
e e e (el
D.1628 395.85264 40.51372 3.41Z21
0.2119 1.12051e4 881.12811 96.5879
1.16010e4  921.64183

Inscrument 1 11/5/2010

*+% End of Repart %

8:53:10 PM THL Page 1 of
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Jata File D:\VLCA\LOH\DA
jample Name: LOH-3-10&

TENLGH-3-10 (16) \L@E-3-10(16) 2011-05-2% 11-11-15\081-0201.D

Acg, Operator
Acg. Instnimert
Injection Date

Aoi. Method

Last changed
Anslvsis Method

: LTL Seq. Line : 2
Instrument L Locarion : Vial 61
: 5/29/2011 11:23:38 M Inj: 1

Inj Volume : 5 ul

+ D:\LC\LQH\DATE\ LQH-3-10(16)\ LGH-3-10{16) 2011-05-2% 11-11-19\A5H-Z-98-1ML-

ZZONM-15HIN . B

: 5/Z7/2011 12:01:57 PM by THL )
: D:\LC\LOANDATENLOH-3-10(16)\LQH-3-10{16) 2011-05-2% 11-11-184081-0201.D%

DA.M (ASH-2-98- 1ML-Z20M1-1 SMTH. M)

Last changed : 572942011 3:13:44 PH by LTL
(modified after loadin
VDT &, Viewelergth=220 nm (OALCLOHDAT BLCH-3- T0(18)L0H-3- 10(18) 20 11-05.28 111 11970810201 .0
mal -
*Buo,.C  CFs
400 %
AN N e COzMe
200 H . (@7}(
8
cl B3
200 3bh /, \
\
120 4
\\
k / \_
o4 A e /
T T T T T
g 6 7 2 9 0 min
Area Percent Report

Sorced By Signal
Multiplier 1. 0000
Dilution H 1. 0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A,

Peak RecTime Type

# fmin]
____]_.._.___I____
1 6.219 VE
2 9,486 M

Totals

Instrumernt 1 5/29/201

Wavelength=220 rm

Width
[min]

Ares
mAll  *s3
1= |
0.2524 7612.65580 480, 23087
0.53688 7755.93555 219.52803

Hedight Ares
[maly ] ]
[ |

50,1823

45,8177

1.55686e4  699.75890

1 3:13:50 B LTL Page L of

1
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sta File D:yLCVLOHA\DATE\LQH-3-10(16) \LUH-3-10(16) 2011-05-25 11-11-13\082-030L.D

amp le Name: LQH-3-164

Acg. (peracor
iog. Instrument
Injection Date

Acef. Method

Last changed
Analvsis Method

Last changed

: LTL Seq. Line :
Inst ument 1 Locacion :
: 572972011 11:40:06 AM Inj 3

Inj Volume :

ZZ0NM- 1510 . M

: 542742011 12:01:57 PM by THL
D: \LCY LOH\DATEVLQH-3-10(16)\ LOH-3-10{15) 2011-05-2¢%

DA.M (ASH-2-98-1ML-220MM-1 SHIN. M)

1 5/28/2011 3:16:31 PH by LTL

5 nul

: D:\LC\LOHADATE\LQH-3-10(16)\ LOH-3-10(16) 2011-05-22

{modified afrer lesading)

11-11-19\A5H-2-98- 1ML~

11-11-18\082-0301.DY

DT A, Wil eterge=220 nm (DAL CLOH AT ELOH- 100 6L OH3- 1005 2011-0528 11- T 180820301 0)
mad o
250 /ﬁ\\
*Buo,C ~ CFs \
. & )
20 4
S / ‘lll
A N d COzMe ) |
150 4 H
cl
- 3bh /
\
50
8 Y
s AN
N S
i .
T T T T T
5 & 7 i 2 10 il
Ayea Percert Report

Sorted By Signal
Mulciplier 1.0000
Dilucimn 1.0000

Use Maltiplier & Dilution Factor with ISTDs

Signal l: VWDL &, Wavelengths220 mm

Fealk RetTime Type Widch Area Height Area
# (mn) [min] m¥ <= (@0 ] ]
s o | |= === = | =1
1 #.130 EB 0.2438 255.0524%  18.569954

2 9.225 BB 0.5489 9091.71289 258.31009

9386.76538 277.01903

*%% End of Report 7%

Instrumest 1 §/29/2011 3:16:36 PM LTL

Page 1 of 1
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& File Di\LC\LUH\DATE\LUH-3-10(16)\LOH-3-10(16) 2011-05-23 11-11-184035-0601.D

mpile Name: LOH

Acqg. Operato

Aoty Instrument :

-3-10C
r : LIL Seq. Line : &
Instrument 1 Locacion : Vial 85
+ §/2872011 12:29:31 PH Inj : 1

Injectimn Date

Inj Volume : § pl

Acg. Method : D:\LC)\LOH\DATE\LOH-3-10{16)\LOH-3-10({16) 2011-05-25
2Z0NM- 1 SHIN .}
Last changed : 5/27/2001 12:01:57 PM by THL

inalysis Method : D:\LCYLOH\DATEY LOH-3-10(16)\LOH-3-10({16) 2011-05-2%

Last changed

DM (ASH-2-98- 1ML- Z20NM- 1 SMIN. 1)
1 5/29/2011 3:22:20 PM by LTL
(modified after loadin

11-11-19\ASH-Z-28-1ML—

11-11-18\085-0601. D%

=]
VIO A Miwelength=220 nm (DALCLOHDATELOHS- T0(8YL0H3-10(15) Z011-05-28 11-11-190250601. 0

mal ] =
160, t_BUO2Q CFa
w00 »
w 'COzMe =
o
250 o
H i
2004
Cl 3bi
150 \
100
&0
o - 4
T T T T T
& 7 2 g 10 1 i
Area Percent Report
Sorted By Signal
Multiplier 1. 0000
Dilution 1. 0000
Use Multiplier &« Dilution Factor with ISTDs
Signal 1: VID1 &, Wavelength=220 nm
Peslk RetTime Type Width Ares Height Area
# [min) [min] mdy <s [mAU ] %
= | | [ e = nled |
1 6.874 VB 0.2750 68520.43066 382.43506 45,4462
Z 9.61%9 EB 0.4417 65972.64600 243.60837 S0.5518
Totals : 1.3793led  AZ26.04343
**% End of Report ***
Instrumert 1 5/29/2011 3:22:24 PM LTL Page 1 of
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gta File D:%\LC\LOH\DATE\L{H-3-10(16)\LEH-3-10(16) 2011-05-23 11-11-18%086-0701.D

jample Mame: LQH-3-16C

Acq. Operstor

Aoy, Instrument :

Injection Date
iog. Method

Last changed
Analysis Method

Last changed

¢ LIL Seq. Line : 7
Inscrumert 1 Location : Vial 86
v 5/29/2011 12:46:02 H{ Y - i

Inj Volume : 5 pi

22 UNM-15MIN . M

: 5/27/2011 12:01:57 PH by THL
: D:\LC\LOH\DATE) LOH-3-10(16 )4 LOH-3-10(16) 2011-05-28 11-11-15\085-0701.DY

DA (ASH-2-98- 1ML-Z20MM-1 SHIN. M)

: 5/25/201) 3:24:53 PH by LTL

: D:\LC\LOHA\DATEY LOH-3-10(16)\ LOH-3-10(16) 2011-05-2% 11-11-1244SH-2-58- 1ML~

{modified after loadin:

ding) _
0T A, Wielengt=220 nm (DALCLOH DAT BLOH3- D6 AL OHS- TOME) 2011-06-29 11-11-10686:0701.0)

mal J & &
2 o
300 *Buo-C, CF3 o
250 . 5,
i COoMe [

2004 H

1504 Cl 3bi \.

100+ \‘

=
2
o W
0 g4
0 ’/\ 1 ——
T T T T T
G 7 8 ] 10 1t min
sorced By Siemal
Multiplier 1. 0000
Dilution 1.0000
Uze Muleiplier s Dilucion Factor with ISTDs
Signal 1: VD1 &, Wavelength=220 rm
Peak RetTime Type Width Area Height Area
§  [mn] [min] maJ *s [(mAU ] H

e [m e e [ s T | | namee |

k 6,882 M 0.2847 441.34271 25.83364 4.6105

2 9,572 M 0.4600 9131.14941 324.51608 95.3835
Totals 9572.49213 350.34572

#%% End of Report **%
Imstrument 1 5/29/2011 3:24:57 PM LTL Page 1 of
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ata File D:)\LCY\LOH\DATE\LOUH-3-14LOH-3-1-5 2010-10-29 15-45-164024-0301.D
jample Weme: LUH-3-2

. Operstor @ DXQ Seq. Lineé : 3

Az
Acg. Instrumerc : Instrument 1 Location : Vial 24
Injeccion Date : 10/2%/2010 7:15:17 FM Inj : 1

Inj Volume : 5 pl
Aog. Method : D:\LC\, LOH\DATE\ LUH-3-1\LOH-3-1-5 2010-10-29 18-45-16)\A5H-2-98-1ML-Z2000.1
Last changed = 10/29/2010 7:28:10 FPM by DXQ
(modified afer loading)
inalysis Method : D:\LC\LOHADATE) LOH-3-1\LOH-3-1-5 2010-10-25 18-45-16\024-0301. D\DA.H (ASH-
2-98-111-220N1. M)
Last changed : 11/2/2010 6:38:05 PN by dxq
(modified after loading)
VIO A, Weelength=220 nm DAL CLOH OAT ELOH-3- 1'LaHS-1-52010-10-28 18-46-18R24-0201.0) |

il 2 - CF
o Bquc,” 3
g WIS "COsMe
0] g
b M Br H
300 3bj
f

200+ \

N, \
0 ' e
T T T T T T
44 478 5 535 55 575 [ 525 65 min

Area Fercent Report

Sorted By ¥ Signal
Muleiplier £ 1.0000
Inlucion H 1.0000

Use Multiplier ¢ Dilucion Factor with ISTDs

Sigmal l: VDL A, Wavelength=220 rm

Pealr RetTime Type Widch Area Height Area
g [mn] [min] mdF *s [maT ] 3
et} = e (e B S s |
1 5088 W 0.1584 5423.21045 ©518.48712 50.0595
z 6.024 W 0.2123 5410.32178 391.31061 43.59405

Totals @ 1.08335ed  505. 79773

Instrument 1 11/2/2010 6:35:12 P dxg Fage 1 of 1
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ata File D:\LC\LOH\DATE\L@H-3-1\LOH-3-7(9) 2010-10-30 17-18-304056-020L.D

ample Name: LOH-3-7

Acg. Operstor @ DO Seq. Line : 2
Acqg. Instpnuent : Instrument 1 Location : Vial 56
Injection Date @ 10/30/2010 5:31:13 PH Inj : 1

In) Volume : 5 ul

Ay, Hethod
10MIN. MK

Last changed 1 9729/2010 2:44:36 FH by DXQ

: D:\LC\LOEADATE\LOH-3-1\L0H-3-7(3) 2010-10-30 17-18-30%ASH-2-58-1ML-Z20MT-

inalysis Method : D:\LC\LOH\DATE\LUH-3-1\LUH-3-7(9) 2010-10-30 17-18-30\0S6-0201.D\DA.M |

ASH-2-96-1ML-220NN- 10MIN . ¥)
: 1073072010 6:06:05 PH by thl
(modified after loading)

Last changed

DT AN elengthi=220 nm (DALCLOHMDATELGH-3- 'LOHS-7(9) 210-10-30 17-18-20'056.0201.0)
mAl = Y
i &
*Buo.C ~ CFs3 P
00+ ;
Wy COMe
600 Br H
3bj \
400 - \
200 - Q:;,;,
£
& j
fi .
T T T T T
4 45 5 55 6 mi
Sorted By - Sigual
Maltiplier 3 1. 0000
Dilutien : 1. 0000
Use Mulciplier & Dilurcion Factor with ISTDs
Signal 1: WD A, Wavelength=220 mm
Peak RetTime Type Width Area Height Area
# [min] [min] mdT “a [mdT ] £
e e B el o e |
1 5.070 M 0.1683 506.16711 50,1155 3.8331
2 6.024 IF 0.2312 1.26950e4 S15.4B576 96.1%69
Totals : 1.32052e4 965.58141
Inscrumert 1 10/30/2010 6:06:09 PM chl Page 1 of
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Data File D) LCA\LUH\DATE\LQH-3-1\LOH-3-12-17 2010-11-05 14-58-13%4073-0501.D
Sample Neme: LQH-3-132

Acg. Operator xXQ Seq. Line :

Aoy, Instrument : Instrument 1 Location : Vial 73
Injection Date @ 11/8/2010 4:01:37 PM Inj @ 1
Inj Volume : S pl
Acg. HMethod : D:\LC\LOHADATE\ LOH-3-1\LOH-3-12-17 2010-11-08 14-58-13\ ASH-2-58-1ML-2200,
K

Last changed : 11/8/2010 4:13:06 PH by DX0
{modified after loading)

inalysis Method : D:VLCyLUH\DATENLQH-3-1\LOH-3-12-17 2010-11-08 14-58-13),073-0501. DADAM |

ASH-2-98-1ML- 220N M)
Last changed : 11/8/2010 5:33:08 PM by THC
imodified after loadin

) .
AT A, WGwelengh=220 nmi{DALCLGH'DAT ELOH-3- TLOH3-12-17 2010 11-08 1458130720501 .0)

mAd &
t CF
1004 BUOzC,I’ 3
=
=
Ry TCOMe -
ag 4 z
80 \ N 2 [\,I
e} H
60
3bk
a0
\
j o ‘
0 2t \— = .
1 T N T ¥ T T
£ 7 8 g 10 11 min
Area Percent Report
3orted By : Simal
Hultiplier 0 1. 0000
Dilution H 1,0000
Use Multiplier & Dilution Factor with ISTDs
Gignal 1: VDL &, Wavelength=220 rm
Peak RetTime Type Width Area Height Area
¢  [min] [min] msy *s (AU ] i
B I e e o ] e S
1 7.336 BB 0.2566 1851.96692 112.34785 45.0302
2 10.0°1 EB 0.3680 1856.41455 B0,50897 50.9698
Totals : 383B. 38147 192.85782
#*% End of Report %%
Instrumert 1 11/8/2010 5:33:12 FM TIK Page 1 of
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ata File D:\LC\THL\DATE\THL-6-64\THL-6-64 2010-11-05 1§-00-08,028-0701.D

ample Name: LQH-3-17D

Acig., (Operator y DXG Seq. Line : 7
Aog, Instrnument : Instrnument 1 Locatcion : Vial 28
Injection Date : 11/8/2010 10:18:05 FM it 73[R 1
Inj Volume : § ul
Aog, Method : D:\LC\THL\DATE\ THL-6-64\ THL-6-64 2010-11-08 18-00-08\ASH-2-38-1HL-Z20NH-
15MIN. M
Last changed 3 9/29/2010 2:43: 57 PM by DXQ

Inalysis Method @ Dt \LCY THL\DATE\ THL-6-64\ THL=6-64 2010-11-08 185-00-08)\028-0701, D\DA.M (A5H-

2-58-1ML-22 (N- LSMIN. M)
Lazt changed : 114942010 8:14:55 AH by THL
(modified afrer loadin

q)
WVIVDT A, & elength=220 nim (DALCW HOVOAT BT HL-8-B4WT HL-5-64 Z010-11:08 18-00-08028-0701 .07

mad ] g A
=
100 “Buo.c  CFa wf
140
0 §C$7W. 'COMe
120+
O
100
. 3bk
40
60 1 \
ap+ K \
o "C\ 4
) I & Y
20 r*-i \
[ / ; \L_ i
T T T T
7 8 9 10 il iy
Area Percent Feport
Sorted By z Signal
Mulciplier $ 1. 0000
Dilucion 4 1. 0000

Use Maltiplier & Dilucion Factor with ISTDs

Signal 1: VUD1 4, Wavelength=220 rm

Pealk RetTimeé Type Widch Area
#  [min] [min] mAD *s

B e B -—-

Height irea

[mAT ] %

1 7.406 MM 0.2756 271.82016
2 10,350 M 0.4003 4235.71973

Totals : 4507, 53889

16.43653 6.0303
176.34241 93.9637

152. 77894

nstment I 11/8/2010 8:15:01 A1 THL

Fage 1 of 1
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Data File D:\LCALQH\DATEVLOUH-3-1VLQH-3-12-17 2016-11-08 14-58-13\072-0401.D

Sample Neme: LOH-3-12B

beg. Operator & DXQ 4
iog. Instrument : Instrnment 1 Location : Vial 72
Injection Dace : 11/8/2010 3:46:36 PM Inj : 1

Injy Velume : 5§ nl

Aoy, Method
"

11/8/2010 4:00: 06 PH by DXQ
{modified after loading)

Last changed

inalysis Method :
ASH-Z2-98-1ML-Z220HHM. M)

i 11/8/2010 5:32:23 PH by THC
(modified afrer loading)

Last changed

: D:ALCYLOM\DATE\LQH-3-1\LMH~3-12-17 2010-11-08 14-58-13\A5H-2-98- 1ML~ 220N,

Do ALC\LOMDATEY LOQH~3-1A\LOH-3-12-17 2010-11-08 14-55-13\072-0401.D\DA.M

NOUDT A, Wavelength=220 nm (DALCLOH DATELOH - TLOR3-1217 Z010-11-08 1455 1507 20401.0)
may 2
"y ”\ *BuO,.C  CF3
35
! g
a0 . Y CO-Me
g
B H
25
/\
204 / ; 3bl
[\
: /
104
5 ‘ \
/ / .
P b —
55 6 85 7 75 min
Area Percent Report
Sorted By Signal
Maloiplier 1. 0000
Dnlution : 1. 0000
Use Multiplier &« Dilucion Factor with ISTDs
Sigual I: VD1 &, Wavelength=220 rm
Pesl: FecTime Type Width Area Height Area
#  [min] [min] md *z [(mam ] 2
= | |—=1 | S e === |
1 5.460 BB 0.2116 573.44185 41.63863 50.4344
2 6.654 BB 0.3454 563.56415 25.19586 49,5656
Totals : 1157.00604 66.83449
#%% End of Report **=
Instrument 1 11/8/2010 §:32:27 ™M THC Page 1 of 1
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ata File D:\LE\LOH\DATE\LQH-3-1YLOH-3-17C 2010-11-10 08-17-45,083-0201.D
ample Name: LOH-3-17C

: THC Seq. Line @ 2

Acg. Operscor
Aoy, Instrument :
Injection Date

Acyg, Method

Last changed
Analysis Method :

i e e ]

aa

Location : Vial 83

: 11/10/2010 §:30:11 M Inj ¢ 1

Inj Volume : 5 ul

: D:\LCY, LOH\DATE\ LOH-3-1\LOH-3-17C Z010-11-10 08-17-4%) 45H-2-95- 1ML-220NH-

1SN N

: 9/29/2010 2:43: 57 PH by DXQ

D: YLEY LOHADAT EA LOH-3-1\LQH=-3-17C 2010-11-10 0§-17-4%3083-0201.D\DA.N {ASH-
2-98-1ML-22 ONM- 151TN. M)

Last changed : 1171072010 6:22:0% PM by THL
{modified afrer loading)
THIT A, TBwelergh=220 nm (ALCLOHDATEL0H2- 1'LOH3- 17 CZ0 10-T1-10 08- 174910830201 .00
mAl ] > @,&.
k-4 ,{.
, "BuO.C,  CFs "
70 "
: ¥ \\
ba i "CO,Me |
N §
%0 4 H !
40 -
3bl
304
i Y
201 o \
g ® A
e £ /
T T T T T T T T
5 55 6 8.5 7 75 3 mn
Area Percent Report
Sorted By Signal
Mmltiplier H 1. 0000
Dilution 1.0000
Use Mulriplier & Dilution Factor with ISTDs
Signal 1: VDl A, Wavelength=220 rm
Peals RetTime Type Widch Area Height Area
#  [min] [min] mdF *s [mAT ] H
B e e e e [t |
1 5.662 M 0.2396 49.27632 3.42749 2.7447
zZ 6.955 M 0.4006 1746.03809 72.64720 97.2553
Totals : 1795.31441  76.0746%
**% End of Report **%
mstrumert 1 11/10/2010 6:22:16 PM THL Page 1 of
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ata File D:\LCA\LOH\DATE\LQH-3-41\LOH-3-414-1 2010-12-01 10-38-574011-0201,D
ample Name: LOH-3-414-1

Acg. Operator o odxg Jeq.. Line : 2
Azg. Instrument : Instrument 1 Location : Vial 11
Injection Date @ 12/1/2010 10:51:38 M Inj : 1

Inj Volume : 5 pl

Acqg. Method : D:\LC\LQH\DATE\ LOH-3-41\LOH-3-414~1 2010-12-01 10-38-57\AZH-5-35-1ML-
Z20NM. M

Last changed : 12/1/2010 11:38:10 &M by dxg
(modified after loading)

Analysis Method : D:\LC\LOH\DATE\ LQH-3-41\LOH-3-41&-1 2010-12-01 10-38-57\011-0201.D\Di.M (
ASH-5-95-1ML-2200M. M)

Lagt changed ¢ 172072011 '5:32: 33 FM by THL-7-95-57

(modified afrer loading)
ST A g elength=220 nm(DALOLOH DATELOHI3-4TLOH 3-414 1 Z010-1201 10-2-57011-0201 O)

maU
704 EtO.C, :CF?’
Bg‘ D'
gt N ”COZIVIe
50
H
40 <
8
204 Hea ’% '.(;‘
s
20
4
K i
10 g ﬁ.‘.'?"ﬁ = gt
o, a &
RRANE-: 7
T 0. T T T X
1 15 poi] 2% 20 ¥ a min
Sorced By 4 Signal
Multiplier 5 1. 0000
Dilucion = L. 00po
Use Maltiplier ¢ Dilucion Factor with ISTDs
Signal b VDL &, Wavelength=220 rm
Pealr FetTime Type Widcth Ares Height Area
#  [min] [min] md0 *z [@0 ) 3
i i I i i e e e e |
1 11.608 EB 0.4921 2650.05811 §1.568250 48.1402
Z l4.490 M 0.648% 98B.40275 2.5274%  1.7976
3 36.702 WF 1.7722 2654.99585 24.96951 48.2299
4 41.001 M 1.6050 101.42343 1.05058  1.3424
Totals : 5504. 88020 110.53008
strumert 1 1/20/2011 5:32:37 PM THL-7-95-97 Page 1 of 1
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ata File D:yLCALCH\DATENL(H-3-41\LOH-3-41&-1 2010-12-01 10-38-574014-0801.D
ample Name: LOH-3-42%

Avg. Operator @ dxg 5 3
Eoq. Instnament : Instrument 1 Location : Vial 14
Injection Dace : 12/1/2010 1:09:15 PH Inj 1

Inj Voliume : 5 pl

Arg. Method : D:\LCY LOM\DATE\LOH-3-41\ LOH-3-414-1 2010-12-0) 10-35-57%A8H-5-95-1ML-
220NM- SOMIN . B

Last changed + 12/1/2010 11:45:27 AM by dxg

inalysizs Method : D:\LC\LQH\DATE\LOH-3-41YLQH-3-414-1 2010-12-01 10-38-57\014-0801.DADA. K i
ASH-5-85~1ML~ 22 0N~ SOMIN. M)

Last changed : 1/20/201) 7:07:55 PH by THL-7-85-97
(modified afcer loadi

WD A, ielengh=220 nim (DALCLOH'DATEL BH-3-41LOH 3-4141 2018-1201 10-33-87'014-0801 .00
mad b %
12 EtO.C  CFs s
0
ol “"[NB‘J’COZMG
H
B
sl 4ca
24
-
04 @y @ hm?"g'
g 3¢
2 _'_:éf{ i i "
T Db T b L T v, T T T
0 15 20 P K 36 4 min

Area Percent Report

Sorted By d Signal
Multiplier : 1.0000
Dilution d 1.6000

Use Multiplier & Dilition Factor with ISTD:

Signal 1 VDL &, Wavelength=220 rm

Peak RetTime Type Width Area Height Area
#  [min] [min] mAD *s [mAU ] E
e [ | s | ] [
1 11.021 WF 0.4750 6.30400 Z.19324e-1 0.4308
35.621 WP 1.4566 1406,60132 16.09430 95.1228
35.409 FH 1.4083 50.43205 5.96647e-1 3,4464

w b

Totals : 1463.33737  16.91027

==* End of Reporg *7%

natnment 1 1/20/2011 7:08:00 PN THL-7-95-97 Page 1 of
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Data File D:\LCALOEN\DATE\LOH-3-41\LOH-3-41 2010-12-01 08-47-06,012-0301.D

Gample Name: LOH-3-41B

Aog, Operator vodxg

Seq. Line : 3

Aoy, Instrument : Instrument 1 Location : Vial 12
Injection Dace : 127172010 9:32:10 AM Inj : 1
Injy Volume : 5 pl
Ao, Method : D:\LC\LOM\DATES LOH-3-41\LOH-3-41 2010-12-01 05-47-08YA5H-10-90-1ML-2Z0NM. K
Last changed s 127172010 10:03:10 AM by dxg

Inalysis Method :

Last changed

{modified afrer leading)

D: \LC\ LOHDATEY LOH-3-4 1\ LQH-3-41 2010-12-01 08-47-06\012-0301.D\DA.H (ASH-

10-50-11L~2 20N, 1T)

: 1/20/2011 5:36:40 PH by THL-7-95-97

(modified after 1loading)

TIND! A, Ul elength=220 nm (DALCLGH'DAT ELGH-41L0R-3-41 D 10- 12.01 0&47-06W012-0601 0)
mA | r.;‘ &
il
ol [\ EtO.C, CFs
' [ >c:o Me 2
N 2 @ A_\?'
40 H 565.‘;:"
MeO &
30+ dce /
5 af
qu' \l\ AN
10 e o2 \\ g
A ", oA
¢ SR
0 i L O e, S
T T T T . T T T
125 15 175 20 2Z5 28 5 3 min
Area Percent Report
Sorted By Sigmal
Mulciplier l.anoo
Dilutimm g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1l: VD1 &, Wavelength=2Z0 rm
Peak RetTime Type Width Area Height Area
# (min] [min] mi *s [maU ] 3
B e = s |—= [ttt |
1 12,152 MR 0.6584 2792.02637 70.67223 48,0348
2 l5.7msm 0.8053 113.80157 2.45881 Z.0438
3 25.818 IF 1.2493 2749.56582 36.68673 47.3112
4 Z29.654 FH 1.3164 151.70980 1.82081 2.8101
Totals : 5812.50365 111.73933
e End of Report %%
Inscrument 1 1/20/Z011 5:36: 44 PM THL-7-25-87 Page 1 of 1

89



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2011

ata File D:\LC\L(H\DATEALQH-3-41\LOH-3-41a-1
ample Name: LUH-3-42B

2010-12-01 10-38-57\013-0701.D

Acyg. Operator r dxg
Leq. Inscnument : Instrument 1
Injection Dace :@ 12/1/2010 12:28:11 M

Seq. Line : 7
Location : Vial 13

Inf) ¢ 1

Inj Volume : 5 pl

Acg. HMethiod : D:\LC\LOH\DATE\ LOH-3-41\10H-3-414-1 2010-12-01 10-35-57\ASH-10-20-Z20NN-

IML-40MIN.M

Last changed : 8/31/2010 11:21:45 3 by LTL
inalysis Method : D:\LC)LOHWDATE\LOH-3-41%LOH-3-414-1 2010-12-01 10-38-574013-0701.D\DA. K {
ASH-10-90-220M1-1ML-40MIH, M)

Last changed : 1720/2011 7:13:58 PH by
(modified after loading)

THL-7-95-97

01 A, Iieelergh=220 nm (DALCLOR'DAT ELGH-3-41 LOH-3-414 1 2010-1201 10-3-57013-0701.0)
mal) =
EtO.C  CF3
120 4 % s
100 4 W CNE 'CO;Me
i MeO H
s3] 4ce
o
{ B
201 = & ﬁ‘e’ \ 8 ﬁ@-{h
= k g
= g6 ) 8¢
U‘ T T T T i T T
125 15 1735 20 225 i) 275 30 min
Area Percent Report
Znrved By ¥ Simal
Maltiplier g 1. 0040
Dilucion 2 1. 0000
Use Multiplier & Dilution Factor with ISTDs
Simal 1@ VD1l A, Wavelength=220 rm
Pesly RecTime Type Widch irea Height Area
£  [min] [min] mdy *s [mAU ] %
= [ [ | === e | l
1 12.543 EB 0.5997 102.32714 2.445628 0.9882
Z lg.2al M 0.8015 45.29786 9.41941le-1 0.4375
3 26.193 BB 1.1933 1.01486e4d 130.51140 28.0074
4 30.292 M 1.0206 58.70856 9.58704e-1 0.5670
Totals @ 1.0354%e4 134. 56033
**% End of Report **%*
Mmatrumert 1 1/20/2011 7:14:04 PH THL-7-85-97 Page ) of 1
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ata File Di\LC\DXQ\DATE\DXJ-9-48\DX0-9-483B-ENE 2010-11-30 20-18-33),003-070L.D

ample Name: LQH-3-37

e E==D S

Keg. Operstor
Jeg. Instrument :
Injection Daxe ¢
Ao, Method

Last changed
inalysis Meched :

Last changed

Seq. Line : 7

s dxg
Instrument. 1 Location @ Vial 3
11/30/2010 11:08:20 1 Inj : 1
Inj Volume : 5 pl

: D:\LC\DXQ\DATE\DX(-3-43\DX0-9-454E-ENE 2010-11-30 20-18-33,A5H-10-50-

Z20NM-1NL-4 (1IN N

1 Bf3L/2010 11:21:45 AM by LTL

Ds \LCYDNOADATEADXQ=0-48\DX0-5-482B-FNE 2010-11-30 20-18-334003-070L.D\DA. M

(A 5H-10-90-2Z 0NH- IML-40MIN . M)

s 12/1/2010 11:53:38 AM by dxg

(modified afrer loading)

WO A WG welength=220 fim (DALCWR DU B0 0-9- 400 G- 048 /6~ ENE 2010- 11-30 20-15-T3003-0701.0)
mAU x
1650 ﬁ @?;?
i k‘“ EtO,.C,  CFs
120 !
[N> CO,Me
100 H g
Cl i
201 A
4cg \
B0 1 \
404
s~ 4
o
- M |
20 4 g -’*;"' 1
o+ . S - -
T T T T T
8 10 12 14 18 ] 1) min
Area Percert Feport
Sorted By Simal
Multiplier 1. 0000
Dilution 1.0000
Uze Multiplier & Dilucion Factor with ISTDs
Zignal 1: VD1 &, Wavelength=220 rm
Peak FetTime Type Widrh Area Height Area
#  [min] [mn] may s [mA0 ] i
e [ e B ] Bt et bl
1 L2274 M 0.3967 3843.58301 161.48431 48,1580
z 1l.148 0.5021 152.23082 5.05338 1.2074
3 17.246 HB 0.7537 3827.99316 78.512868 47.5636
4 19.561 BB 0.7067 157.22655 3.25235 1.9700
Totals : 7551.03354 248.30283

**% End of Report **%

mstrument 1 12/1/2010 11:53:43 AN dxq

Page 1 of 1
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ata File D:\LCA\DXU\DATE\DXI-S-48\DX0-3-480B-FNE 2010-11-30 20-18-334004-0801.D

jample Neme: LOH-3-33

Aog, Operator
Aog. Instrument @
Injection Date
Aceg. Method

Last changed
Mmalveis Method :

Last changed

s dxq Seq. Line: @&

¢ 11/30/2010 11:49:52 P

Location @ Vial 4
mnj ¢ 1
Inj Volume : § pl

Inst rument 1

: D: \LCADXO\DATEYDX(-3-48\DX(-2-4B4B-ENE 2010-11-30 20-16-33VASH-10-30~

ZZ0HM- IML-40MIH. 1

: /3172010 11:21:45 3N by LTL

D2\ LC\ DXOADAT E\DX (- 2-48% DX0-5-4 8AB- ENE 2010-11-30 20-18-33) 004-0801. DDA M
(A3H-10-50-22 0N~ IHL-4 0NN M)

v 12/1/2010 11: 57:02 AM by dxg

(modified afrer loading

)
DT B VB wlangth=220 nim (0L CLW (LT B0 L0 490K 0632 8- ETVE 2010-11-30 20-15-55 0400 1.0
mad -‘ 3
1
1401 EtO.C, \\CF3 \
1204 { 5
Tl ¥}
100 YN CO;Me
H
30 Cl
0 4cg
40 =
&
20 & g
=
s /ll \\.,_,_.-f/:““-
0 : T .
T . - T T ——
3 10 12 14 16 12 X mh

Area Percent Report

Sorted By
Milciplier
Dilution

E Signal
1.0000
1,0000

Use Multiplier & Dilucien Factor with ISTDs

Signal 1: VDL &, Wavelengrth=220 rm

Peak FetTime Type

# [mir]

Width Area Height irea

[min] mAT =3 (mdT ] %
B e e e e |
0.357% 56.63172 2.36617 0.8772

1l 9.208 BB
2 17.094 BB
3 19.492 EB

0.7624 7590, 20801
0.7361 316.25586

161.40883 95.5413
6.45516 3.78l6

8363.0955% 170.23015

hscrument 1 127172010 11:57:07 AM dxg

**% End of Report **=

Page 1 of 1
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'ata File D:\LC\LOH\DATEALQH-3-43\L{H-3-43-
tamp le Neme: LOH-3-43-1

i}

3cq. Operator @ dxg Seiq. Line :
Acg. Instrument : Instrument 1 Locarion @
Injection Date : 12/3/72010 3:44:08 PH Inj :

Inj Volime @
Mcg., Hethod
jid

Last changed : 117142010 2:36:30 PM by DXO

Z010-12-03 15-31-42\015-0201.D

Vial 15

3

5 pl
: D:%yLCYLOH\DATE\ LOH-3-43% LOH-3-43-1 2010-12-03 15-31-42\ A5H-2-38-1M1L- 220N,

inslysis Method : D:yLC\LOHADATE\LOH-3-43\LQH-3-43-1 2010-12-03 15-31-42\015-0201.D\DA.H (

ASH-2-98-1ML- 220N M)
1 12/4/2010 8:57:22 FM by THL
(modified after loading)

Last changed

mal =

.A";J
70 ﬁ\{.{ﬁ‘

m gt
~
a0
50 /\
A

TWDT A, Vienelergth=220 nm DALCLOHOAT ELOHJ-43WL0H3-4% 1 2010-12-03 15:31-42°0150201.0)

EtO,C,

w (N%sze
H
4cl

CFs

.u} -
30 4
20
rd
104 V4
\\
[ \
x\—ﬁ'ﬁ‘——k_, oo NS
T T T T
2 9 10 il mn
Aréa Percent Report
Sorced By Sigmal
Mulciplier 1.0000
Dilution 1, 0000

Use Multiplier &« Dilucion Factor with ISTDs

Signal 1: VWDl A&, Wavelength=220 nm

Pealr RetTime Type Width Area Height Area
#  [min] [min] mad *s3 [malr ] %
e [ el (o B B et |
1 7.865 M 0.4655 2175.50000 77.8228% 45.2212
2 8,721 M 0.5453 2244.34399 68.53515 50.7768
Totals 4419, 84399 146. 41805

Ingtrument 1 12/4/2010 8:57: 50 FM THL

Page 1 of 1

93



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

Jata File D:\IC\LOH\DATE\LQH-3-45-45\LQH-3-45-46 Z010-12-04 20-28-43082-0201.D

jample Name: lgh-3-48

Aoy, Operator
Aog. Instrumert :
Injection Dace
Log. Method
Last changed
inalysis Method :

Last changed

THL Seq. Line : 2
Instrumerst 1 Locacion : Vial 82
: 1274/2010 G:41:06 PM Inj : 1

Inj Volume : § ul

+ D:A\LCY\LOMADATEY LQH-3-45-46\LUH-3-45-46 2010-12-04 20-28-43\A5H-2-98-10-

220N~ 20MIN . 11

: 12/4/2010 8:55:36 PHM by THL

(modified after loading)
D \LC\ LOH\DATEY LOH- 3-4 5-46\L0B-3-45-46 2010-12-04 20-28-43\062-0201.D\DA. I
(A5H-2-98-10-2Z (M- Z0MIN . M)

: 12/4/2010 9:00: 0% PH by THL

(modified afrer loadin

- loading)
VAN A Wilelengt=220 nm{DALCLOH DAT ELCH-3-4546'L0H 3-45-96 2010-12-04 ID-2843'0820201 )

mA = L
700 = ,@“;‘:ﬁ
EtO.C  CFs &
G : \ [ %
[y 1
50 Y 1COsMe
H
400 ‘\
300+ 4CI \
200 4
o @,{h
L 5
100 :.:@%- N
-~ ﬂ\
N . ‘ Tk i
T T T T = T
7 8 g 10 1 mn
Area Percert Report
Sorted By Signal
Multiplier 1. 0000
Dnilution L 1. 0000
Use Multiplier s Dilution Factor with ISTDs
Sigrial 1: VUDL &, Wavelength=220 rm
Pealkr RetTime Type Width Lrea Height Area
& [min] [min] miy ~s ma ] H
e S e e b R el el
1  7.875 MM 0.4328 1465.73108 56.44477 5.5746
2 9.193 WF 0.5679 2.48272e4 T28.68579 54.4254
Totals : 2.62929e4  785.13057
#*% End of Report ***
Instrument 1 1Z2/4/2010 2:00:14 PM THL Page 1 of 1
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Jara File D:\LCALUHNZDATE\LQH-4-417\LOH-4-41C2-AD 2011-05-06 19-Z5-48\012-0101.D

Jample HName: LOH-4-41C2-iD

Acg. Operscor

Acg. Instrument :

Injection Dace
Acg. HMethod

Last changed
inalysis Method

¢ TME Seq. Line : 1
Instrument 1 Location : Vial 12
1 5/642011 T1:27:36 PH Inj: 1

Inj Volume : S pl

¢ D:ALCNLOHNDATEN LOH-4-41\LOH-4-41C2-2D 2011-05-06 19-25-49)\ADH-5-35-220N1~

IH.K

: 171672011 B:38:44 FM by LYY
¢ D:ALC\LOHNDATEN LQH-4-41% LOH-4-41C2-AD 2011-05-06 19-25-49%012-0101.D\DA. K

(ADH-5-95-220HM-1H. M)
: 5/25/2011 £:11:28 PM by FX
(modified after loading)

Last changed

DT A i elength=220 nn (DALCLOHDATELOH4- 41" 0H 4-41C2 AD2011-05-05 18-2649°0120101.0)
mAal
1401 A\,g?"'@
Gl &
- EtO.C, CFs z o
- L~ | 7'.
+,
100+ 5 -.
W N ’COzMe
a0+ ' Meo H
8] 5ce / )\
] ; \
20 }
i i e 1
T T T T T T T w:
2 24 26 28 £ 32 24 F mn
Area Percent Report
Sorted By Signal
Miltiplier 1.0000
Iilucien H 1.0000
Usze Maltiplier £ Pilurion Factor with ISTDs
Sigmal 1: VDl A, Wavelength=220 rm
Pesk RetTime Type Widech Area Height Ares
# [min] [min] mwdl *a [mAT ] 3
e B RS s e e
1 25.049 ™M 0.8601 7458.23231 144.52231 49.6378
Z 34,051 M 1.1973 7567.07422 105.33887 S50.3622
Totals : 1.50253e4 245.686118
#*% End of Report #*%
Inscrument 1 5/25/2011 6:11:35 PH FX Page L of 1
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ta File D:yLC\THLA\DATEVYDC-1-13\¥DC-1-13 2011-05-06 21-46-15005-0701.D
mple Name: LOH-4-45-1-AD

Aog. Operataor

Acqg. Instrument :

Injection Date
Acg, Method

Last chemged

Last changed

: THL Seq. Line : 7
Instrument 1 Location ¢ Vial §
» 57642011 11:47:02 PH Inj: 1

Inj Volume : 5 pl

+ DiALCATHIADATEVYDC-1-13\YDC-1-13 2011-05-06 Z1-46-15\ADH-5-595-1ML-2ZM-

40MIH. ¥

1 372942011 12:09:30 P by HIL
Analysis Method

D:\LC\ THLADATE\YDC-1-13\¥DC-1-13 2011-05-06 21-46-15\005-0701.D\DA.I (ADH-
5-55-1ML~220NN-40MIN. )

1 5/25/2011 ©:20:48 FM by FX

(modified afcer loading)

MDA, Wsvelangth=220 nm (DALC\THLADAT BYDC-1-130YDC-1-13 201 1.05.08 2146-18005-0701 .00)
may = &
o )
00 &
* EtO.C, CF3
250 \ \
v “'COsMe
2004 H 2
MeO
150
Sce
1004
Ef o4 “
in \\ B ‘:’%
\ g
04 / ——— :—l_('@
T T T T T T T
z 24 » 28 2 32 k] 36 min
Area Percernt Feport
Sorced By Siomal
Multiplier 1. 0000
Dilution 1. 0000
Use Multiplier s Dilucion Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=220 rm
Pesk FerTime Type Width Area Height krea
#  (min] [min] ®mAD *s [mU ] 3

i et B el [ I [

1 23.364 MM
2 33.231 ™

Totals :

1.0000 1.99616e4
1.1530 122.568023

332.67972 9%.33%8
1.71216 0.6102

2.00842e4 334.39188

scrument 1 §/25/2011 6:20: 53 FM FX

**% End of Report #*%

Page 1 0of 1
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Pata File D:\LC\LOH\DATEYLOH-3-S7E\LQH-3-97B 2011-02-24 10-43-21)\015-0201.D

Sample Name: LQH-3-97B

Aog. Operator @ LTL
Aog. Inscrument
Injection Dace

Agig. Hethod

Last changed
Mnalysis Methed @

Seq. Line : 2
Location : Wial 15
Inj : 1
Inj Volume : 5 nl
+ D:\LCYLOH\DATE\ LOH-3-S7B\LCH-3-97B 2011-02-24 10-43-21% ASH-5-95- IML~2200M.
H
: Bf30/2010 3:52:51 PM by tmc
D \LC\ LOHYDATEY LOH-3-97B\LOH-2-97B 2011-02-24 10-43-21401 5-0201. ZDAH
ASH-5-95-1ML- 220N H)

Instrumert 1
: 2/24/2011 10:55:48 M

Last changed : 5/25/2011 5:00:10 PH by EX
(modified after loading)
AT A, Nawiength=220 nm (DALCLOH' DATELOHS-0V LD H-3-978 20 11.0224 10-43-21015-0201.0)
mAl & > o
' s o :‘\ .‘5’\@
2000 AT SN N
Eto.c, CFs &
1750 4 ‘ \
15004 W N 'ucone !
1250 4 CI H
1000 4
/ \ Scg
750 4
A\
500 2
\
250 \¥
1] . T
T T LS T T L T T T T
iz 13 14 15 ® 17 18 19 @ mi
Sorced By ¥ Sigmal
Multiplier 1. 0000
Dilucion 1.0000
Use Muitiplier s Dilurion Factor with ISTDs
Signal 1: ViDL A, Wavelength=220 rm
Peak RecTime Type Width Area Height Area
#  [min] [mir] mdI *s [mAU | b
B B e o et et it |
1 13.025 MM 1.1316 1,40283e5 2066.08105 49.8652
2 18.562 MM 1.1050 1.4101%e5 2127.02661 50,1308
Totals : 2.81302e5 4193.10767

Instrument 1

%% End ¢f Report ***

5/25/2011 5:00:16 FH FX Page 1 of
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Data File D:\LCNLOH\DATE\LOH-3-S7BYLOH-3-94 2011-02-24 11-37-11\016-0201.D
Sample Mame: LOH-3-54

Aog. Operator - Seq. Line :

Acg, Instrament : Instrument 1 Location : Vial 16

Injection Date @ 2/24/2011 11:49:34 MM Wi L

Inj Volume : 5 pl

Aog. Method ¢ D:\LCA LOM\DATE\ LOH-3-97B\LOH-3-94 2011-02-24 11-37-11\ASH-5-S5-1ML-Z20NM-
30MIN. M

Last changed 1 2/24/2011 11:36:08 AM by LTL

Analvsis Method : D:\LC\LQH\DATE\LQH-3-97B\LQH-3-%4 2011-02-24 11-37-11\016-020L.D\DA.M |
ASH-5-95-1ML-22 (NM- 30MTN.H)

Last changed 1 5/25/2011 5:02:33 PM by FX

(modified after leading)
SWOT A, WiEnelength=220 nm (OALCLOH DAT ELOH-2-87 VLI H-3-04 201 102-24 11-37-110160201.0)

mA) ] '@‘r]‘
EtO,C, CF3 .f%é@
300 \ R
\
20 w0 Me |
200 cl H
150 1 SCg

100 4 ‘\

50 &

Area Percent Peport

Sorted By i Signal
Mulciplier ] 1. 0000
Dilutian : 1. 0000

Use Maltiplier & Dilucion Factor with ISTDs

Fmal 1@ VDL A, Uavelength=22Z0 rm

Peak RetTime Type Width - Area Height Area
#  [min) [mn] mill =3 (matr ] %
=== ===l Y e =t |
1 13.842 MM 1.0234 71.55645 1.17246 0.4000
2 18,5974 MM 0.8132 1.79252e4  367.36285 99,6000

Totals : 1.75972ed  368.53541

#*% End: of Report *%%

Instrumenr 1 5/25/2011 5:02:41 PM FX Page 1 of
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ata File D:\LC\LOH
amp le Neme: LOH-3-

\DATE\L(H-3-63\LOH-3-83-AD-3 2011-01-21 1%-20-52\081-0101.D
§3-2D

o, Opersacor

Acq. Instrumert :

Injection Date
Arg. Method

Last changed
Analysis Method

Last chenged

: THL-7-95-97 Seq. Line : 1

Instnument 1 Locstion : Wial &l

: L/72)/2011 7:22:06 PH Inj : i B

Inj Volume : 5 pl

¢ DiyLCYLOHEADATEY LOH-3-83\ LOH-3-83-4D~-3 2011-01-21 19-Z0-5Z\ADH-10-80-Z20MM-
1M1

1 7/28/2010 2:40:06 FH by LTL

¢ Do \LC\LOH\DATE\ LOH=3-83\ LQH-3-83-AD-3 2011-01-21 1%-20-52,081~-0101.D\DA.H
(ADH-10-90-22 (M- 1M. H)

v 5/25/2011 3:52:05 PH by LTL
(modified after loading)

mal 8

30

SO A, Miavelength=220 nmi (DALOLOHDATELCH-3- 8L 0H 3-83 A0 3 2011-01-21 19-20-52081-0101.0)

k .‘?J
& 4

EtO,C ~ CFs

[N> COMe
o

¥
oy
6 2
C
10 \ J
. \ SN
T LA v T T r T
o £ 40 50 &0 70 i)
Area Percent Report
Sorted By Signal
Malciplier 1.0000
Dilution 1.0000

Use Mulciplier & Dilution Factor with ISTDs

Signal 1: VURL 3, Wavelength=220 mm

Pealr RetTime Type Width Area

€  [(mn]

|-=—-1 | —

Height Area
(mn] mAT *s (AU | %

1 z2.950 MM
Z 65,323 M

Totals :

—fmmm e [
51.48317 49,6153
15.74130 50.1847

1.0256 3167.94887
3.3731 3191. 44405

6359, 38307

*=* End of Report ***
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:a File D:\LC\LOH\DATE\L{H-3-84-2\LOH-3-34-2C 2011-03-01 10-39-18\ 057-0201.D
mle Name: LOH-3-84-2C

Arqg. Operator

Acg. Instnument @

Injectiom Date
Acg. Hethod

Last changed
inalysis Method

Last changed

i
i

:+ THL Seq. Line : 2
Instrument L Locarion : Vial 57
: 37172011 10:51:44 AN B i< (i 1

Inj Veolume : 5 pl

. D:\LCT\LOHADATE\ LiH-3-84-2\ LOH-3-54-2C 2011-03-01 10-38-18\ADH- 10-50-22 010~
1M-80MIN.H

1 172172011 9:18:46 PM by THL-7-85-57

: D:\LC\LOH\DATE\ LOH-3-84-2) LOH-3-84-2C 2011-03-01 1-39-18\057-020L . DADA.M
(ADH-10-90-22 0NH- 1M=30HIN. 1)

: 572872011 4:03: 57 PH by LTL
(modified afcer loadin

q)
DT A, Waelergh=220 nrn(D?\LCV.DHVDATE'LDHG-S#N,QHSSé-EC1{511-0343l 10-2-18057-0201 .00
mAU = 4 )q;;b
100 EtO.C, »\\CF3 !f&,
80 w [N: CO-Me l=
cl /&
% Ph” ~O
6c
o 9
204 \
& .
Pl )
&
o4, 8 ! \\
T X IR T e ==
an ] 4 50 80 70 min
Area Percent Report
Sorted By Signal
Malciplier 1.0000
Dilutiaon 1. 0000

Use Multiplier ¢ Dilucion Factor sith ISTDs

Signal 1: VDL A, Wavelength=220 rm

Peak RetTime Type Width Area Heidght Area
£  [min] (min] ma T3 [mEU | 3
e e et b bt
1 22.670 MM 1.1020 18.64658 2.82010e-1 0.0800
Z 65.762 MM 3.6592 2.32752e4  106.01153 55,5200

Totals : 2.3203%e4  106.25354

nstrumerr 1 52972011 4:04:03 PN LTL
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ita File D:\LC\LIZI!-I\D.-‘;TERLUH%—_LDE\LDH#3—186-R}1C—3—2073E| 2011-03-17 18-51-35,025-0201.D
mple Name: LQH-3-106-RAC-3

Acg. Operscor s THL Seig. Line : 2
Aog Imstpment @0 Instrument 1 Location : Vial 25
Injection Dece @ 3/17/2011 7:04:08 344 Imj = 1

Inj Volume : 5 ul

Ao, Method : D:\LC\LGH\DATE\mH—S—lOE\LﬂH—3—lﬂS-FAE—}ZD—BD 2011-03-17 18-51-35\ASH-80~
20-1ML-2200M. H

Last changed : 31772011 7:42:06 PM by THL
(modified afrer loading)

inalysis Method : D: \.LC\LL’JH\DATE\LQH—?:—!.DS\LU]-{-E—.\DG'—RE&3—20—-89 2011-03-17 18-51-35\025~
0201.DVDA M {ASH-80-20-1HL~2 2001, 1f)

Last changed : 572972011 4:18:06 PH by LTL

(modified afver loading)
T A WElenat=220 nm (DALCLOHY. ELOR 3+ 106U H 3 105- AL 5 20-80 20 1317 18-51 3502502010) ]
mal @
g EtO.C, CFs
—t A et
50 f o
{ e N .Ucone
40
( Cl /‘%
| Ph” ~O
30 4
&
20 { 5 & Tcg
&L
104 FE
2
o Fa ey
Y, ’___/ e
T T T T 1
15 20 25 a0 k. i
Sarted By H Signal
Multiplier i 1.0000
Dilution d 1. 0000
Use Maltiplier & Dilucion Factor with ISTDs
Signal 1: VD1 &, Wavelength=220 rm
Pesk RetTime Type Widch Area Height Area
#  [min] [min] md *s [mA0 ] ]
e fmmmm | e [ e | e | = | e ]
1 15,731 WF 1.8589 7125.66357 63.88663 43.0767
2 25.197 W 7.1756 7393.79297 17.17337 50.8233
Totals : 1.45195¢e4 81, 06001
=%+ End of Report *%%
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rata File D:\LC\DXQ\DATE\FX-2-7675-LOHYFX-2-7675 2011-03-17 22-09-18\008-0201.D
jample Name: LOH-3-106-3

Aog. Operacor @ THL Seq. Line: 3
Acg. Instrument : Instrument 1 Location : Vial &
Injectiom Date < 341872011 1:30:;33 AN Inj : 1

Ini Volume : 5 pl
Acyg. Method : D:A\LO\DXM\DATE\ FX-2-7675-LOH\FX-2-7675 2011-03-17 Z2-09-16\ASH-20-80~1ML-
220NM-40MIN. B
Lagr changed : 3/17/2011 9:40:45 PM by LYY
Mnalysis Method : D:\ZLOVDEQYDATE\FX-2-7675-LOH\FX-2-7675 2011-03-17 22-05-18,008-0301.D\DX. 1
{A5H-20~-80- 1ML~ 22 (ONM-4 OMTN . M)
Last changed : 5/Z5/2011 4:47:07 PH by LTL

{modified after loading)
SV A Ngnelength=220 nm (DALY CUOATBFC2-T676- LOM 2-767 5 Z011-03-17 22-02- 1800809010 ]

mAt

- EtO.C, CFs

\ /@\"' N "'COoMe
604
\ cl Py

6927

2

Ph™ ~O

10 % 7cg
\\
20
2 ,;ﬂ’@
=3
10+ T . /
15 zi: 25 30 3% min

Area FPercent Feport

Sorced By 3 Sigmal
Miltiplier z 1. 0000
Dilucicon H 1. 0002

Use Multiplier & Dilucion Factor with ISTDs

Signal 1 VD1 &, Wavelength=220 rm

Peal RerTime Type Width Area Height Area
#  [mn] [min] mAU <*3 [mAU ) -
i | == s e === = |
1 16,503 MM 1.8070 322,90475 2.97835 1.2078
2 26.7R27M 7.4774 2.64105e4 58, 86822 98,7321

Totals @ 2.67338e4 61.84664

*%* End of Report *%=
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