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General Remarks.

"H NMR spectra were recorded on a VARIAN Mercury 300 MHz spectrometer
in chloroform-ds. Chemical shifts are reported in ppm with the internal TMS signal at
0.0 ppm as a standard. The data are reported as (s = single, d = double, t = triple, q =
quarte, m = multiple or unresolved, brs = broad single, coupling constant(s) in Hz,
integration). °C NMR spectra were recorded on a VARIAN Mercury 100 MHz
spectrometer in chloroform-ds. Chemical shifts are reported in ppm with the internal
chloroform signal at 77.0 ppm as a standard. Commercially obtained reagents were
used without further purification. All reactions were monitored by TLC with silica
gel-coated plates. Diastereomeric ratios were determined from crude 'H NMR or
HPLC analysis. Enantiomeric ratios were determined by HPLC, using a chiralcel
AD-H column, a chiralpak AS-H column with hexane and i-PrOH as solvents.
Ligands la-e were prepared according to the literature procedure reported by us.'
Morita-Baylis-Hillman Adducts were prepared according to the literature procedure.’
The racemic adducts were attained by using racemic AgOAc/PPh; as the catalyst. The
absolute configuration of 5 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 Asymmetric 1,3-Dipolar Cycloaddition of Azomethine
Ylides with Morita-Baylis-Hillman Adducts Catalyzed by Cu(l)/(S)-TF-
BiphamPhos Complex in the Presence of Et;N as Base

Under argon atmosphere (S)-TF-BiphamPhos 1e (5.3 mg, 0.0066 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 1h at room temperature. Then, imine substrate (0.40
mmol), Et;N (0.03 mmol) were added sequentially, the misture was dropped to -20°C
and Morita-Baylis-Hillman Adducts (0.20 mmol) was added. Once starting material
was consumed (monitored by TLC), the mixture was filtered through celite and the
filtrate was concentrated to dryness, the residue was purified by column
chromatography to give the corresponding cycloaddition product, which was then
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directly analyzed by chiral HPLC to determine the enantiomeric excess.

HO
But02C“
p-Cl-Ph™ ™~ 'CO,CH3
H

(4ba)
(2R,4R,5R)-4-tert-butyl 2-methyl 5-(4-chlorophenyl)-4-(hydroxymethyl)-

pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 88% yield. It was purified by flash chromatography to afford colorless oil.
[a]*p = +1.8 (c 2.10, CHCl5); '"H NMR (CDCls, TMS, 300 MHz) & 7.36 (d, J = 7.2
Hz, 2H), 7.28 (d, J = 7.2 Hz, 2H), 4.31 (s, 1H), 3.98 (t, J = 8.4 and 10.2 Hz, 1H), 3.89
(d, J=11.4 Hz, 1H), 3.82 (s, 3H), 3.77 (d, J = 11.4 Hz ,1H), 2.64 (br, 1H), 2.58 (m,
2H), 2.32 (m, 1H),1.09 (s, 9H); °C NMR (CDCl;, TMS, 100 MHz) & 27.38, 37.02,
52.24, 58.56, 60.56, 66.00, 66.90, 81.91, 128.11, 129.01, 133.27, 138.02, 172.31,
173.58; IR (KBr) v 3675, 3616, 3019, 2977, 2400, 1737, 1216, 757 cm™". HRMS
Calcd. For C;sH,4CINOs + H': 370.1416, found 370.1411. The product was analyzed
by HPLC to determine the enantiomeric excess: 94% ee (Chiralcel AS-H,
I-propanol/hexane = 10/90, flow rate 0.5 mL/min, A = 210 nm); t,= 18.76 and 32.26
min.

HO

Bu'O,C
0-Cl-Ph" ™~ "CO,CH3

H (4bb)
(2R,4R,5R)-4-tert-butyl 2-methyl 5-(2-chlorophenyl)-4-(hydroxymethyl)-

pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 85% yield. It was purified by flash chromatography to afford colorless oil.
[a]*b = -26.2 (c 1.21, CHCl3); 'H NMR (CDCl;, TMS, 300 MHz) & 7.70 (d, J = 7.8
Hz, 1H), 7.15-7.35 (m, 3H), 4.86 (s, 1H), 4.12-4.00 (m, 2H), 3.80 (s,, 3H), 3.75 (d, J
=11.1 Hz, 1H), 2.62 (t, J = 11.4 Hz, 1H), 2.38-2.46 (m, 2H), 1.06 (s, 9H); °C NMR
(CDCls, TMS, 100 MHz) & 27.28, 35.58, 52.20, 58.45, 61.94, 65.91, 81.59, 126.90,
128.60, 129.09, 129.84, 133.65, 138.50, 171.31, 173.91; IR (KBr) v 3683, 3621,
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3019, 2977, 2400, 1736, 1216, 757 cm”. HRMS Calcd. For C;sH,4CINOs + H':
370.1416, found 370.1416. The product was analyzed by HPLC to determine the
enantiomeric excess: 92% ee (Chiralcel AS-H, i-propanol/hexane = 20/80, flow rate

0.5 mL/min, A = 210 nm); t,= 11.40 and 20.42 min.

HO
But02C“‘
p-F-Ph™ S~ 'CO,CHg

H (4bc)
(2R,4R,5R)-4-tert-butyl 2-methyl 5-(4-fluorophenyl)-4-(hydroxymethyl)-

pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 72% yield. It was purified by flash chromatography to afford colorless oil.
[a]®p = +1.2 (¢ 0.79, CHCLs); '"H NMR (CDCls, TMS, 300 MHz) & 7.36 (m, 2H),
6.99 (t, J = 8.7 Hz and 8.4 Hz, 2H), 4.28 (s, 1H), 3.97-3.86 (m, 2H), 3.80 (s, 3H), 3.74
(d, J = 11.7 Hz, 1H), 2.68 (br, 1H), 2.54 (m, 1H), 2.32 (m, 1H), 1.08 (s, 9H); °C
NMR (CDCl;, TMS, 100 MHz) & 27.75, 37.43, 52.57, 58.93, 60.86, 66.66, 67.38,
82.28, 115.05, 115.33, 129.53, 129.64, 172.79, 173.88; IR (KBr) v 3684, 3620,
3019, 2896, 2400, 1737, 1217, 758 cm. HRMS Calcd. For C;sH,FNOs + H':
354.1711, found 354.1713. The product was analyzed by HPLC to determine the
enantiomeric excess: 95% ee (Chiralcel AS-H, i-propanol/hexane = 20/80, flow rate

0.5 mL/min, A =210 nm); t,= 11.29 and 15.97 min.

HO
BUtOZC“‘
p-Br-Ph" "\~ 'CO,CHg

H (4bd)
(2R,4R,5R)-4-tert-butyl 2-methyl 5-(4-bromophenyl)-4-(hydroxymethyl)-

pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield. It was purified by flash chromatography to afford colorless oil.
[a]*p =-3.0 (¢ 1.24, CHCl5); '"H NMR (CDCl;, TMS, 300 MHz)  7.43 (d, J=8.1 Hz
2H), 7.29 (d, J = 8.7 Hz, 2H), 4.27 (s, 1H), 3.96 (m, 1H), 3.88 (d, J = 11.1 Hz, 1H),
3.81 (s, 3H), 3.75 (d, J = 11.1 Hz ,1H), 2.73 (br, 1H), 2.54 (m, 1H), 2.32 (m, 1H), 1.09
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(s, 9H); °C NMR (CDCl;, TMS, 100 MHz) & 27.53, 37.20, 52.40, 58.72, 60.78,
66.34, 67.15, 82.15, 121.54, 129.51, 131.21, 138.70, 172.50, 173.68; IR (KBr) v
3684, 3620, 3019, 2976, 2400, 1737, 1217, 741 cm™'. HRMS Calcd. For C sH,4BrNOs
+ H": 414.0911, found 414.0912. The product was analyzed by HPLC to determine
the enantiomeric excess: 90% ee (Chiralcel AS-H, i-propanol/hexane = 20/80, flow

rate 0.5 mL/min, A =210 nm); t,= 11.27 and 16.96 min.

HO
BUt02C“‘
p-CFa-Ph" ~ "CO,CH3

H (4be)
(2R,4R,5R)-4-tert-butyl 2-methyl 4-(hydroxymethyl)-5-(4-(trifluoromethyl)phenyl)

pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 88% yield. It was purified by flash chromatography to afford colorless oil.
[a]®p = +2.5 (¢ 1.05, CHCls); 'H NMR (CDCls, TMS, 300 MHz) & 7.57 (s, 4H), 4.42
(s, 1H), 4.01 (t, J = 9.0 Hz and 8.7Hz, 1H), 3.90 (d, J = 11.7 Hz, 1H), 3.82 (s, 3H),
3.80 (d, J=11.7 Hz ,1H), 2.90 (br, 1H), 2.57 (m, 1H), 2.32 (m, 1H), 1.04 (s, 9H); °C
NMR (CDCl;, TMS, 100 MHz) & 27.78, 37.39, 52.80, 59.16, 61.09, 66.69, 67.46,
82.61, 125.41, 128.60, 144.40, 172.77, 174.01; IR (KBr) v 3684, 3620, 3019, 2977,
2400, 1738, 1216, 757 cm™. HRMS Calcd. For C19H,4F3NOs + H': 404.1679, found
404.1682. The product was analyzed by HPLC to determine the enantiomeric excess:
97% ee (Chiralcel AS-H, i-propanol/hexane = 20/80, flow rate 0.5 mL/min, A = 210
nm); t,=9.21 and 12.88 min.

HO
BUtOZC“‘
p-CN-Ph"" "\~ 'CO,CHg

H (4bf)
(2R,4R,5R)-4-tert-butyl 2-methyl 5-(4-cyanophenyl)-4-(hydroxymethyl)

pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 65% yield. It was purified by flash chromatography to afford colorless oil.
[a]*p = +6.4 (¢ 0.57, CHCls); 'H NMR (CDCls, TMS, 300 MHz) & 7.56 (s, 4H), 4.42
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(s, 1H), 4.00 (m, 1H), 3.86 (d, J = 11.7 Hz, 1H), 3.82 (s, 3H), 3.79 (d, J = 11.7
Hz ,1H), 2.73 (br, 1H), 2.55 (m, 1H), 2.32 (m, 1H), 1.06 (s, 9H); *C NMR (CDCl;,
TMS, 100 MHz) & 27.69, 36.87, 52.63, 58.85, 60.77, 66.38, 67.08, 82.53, 111.45,
119.01, 128.97, 132.07, 145.96, 172.43, 173.77; IR (KBr) v 3423, 3055, 2985, 1720,
1265, 739 cm™. The product was analyzed by HPLC to determine the enantiomeric
excess: 92% ee (Chiralcel AD-H, i-propanol/hexane = 20/80, flow rate 0.5 mL/min, A
=230 nm); t,= 25.38 and 29.42 min.

HO
Bu'O,C
Ph'" N "CO,CH3

H (4bg)
(2R,4R,5R)-4-tert-butyl 2-methyl 4-(hydroxymethyl)-5-phenyl pyrrolidine-2,4-

dicarboxylate

The title compound was prepared according to the general procedure as described
above in 65% yield. It was purified by flash chromatography to afford colorless oil.
[a]*b =+6.4 (¢ 0.57, CHCls); '"H NMR (CDCls, TMS, 300 MHz) & 7.39-7.24 (m, 5H),
4.28 (s, 1H), 4.02-3.94 (m, 2H), 3.82 (s, 3H), 3.75 (d, J = 11.7 Hz ,1H), 2.86 (br, 1H),
2.55 (m, 1H), 2.36 (m, 1H), 1.06 (s, 9H); °C NMR (CDCl;, TMS, 100 MHz) &
27.07,37.25,51.97, 58.51, 60.54, 66.11, 67.57, 81.43, 127.24, 127.35, 127.85, 138.88,
172.24, 173.33; IR (KBr) v 3683, 3621, 3019, 2976, 1710, 1216, 776 cm™. HRMS
Calcd. For C9Hy4F3NOs + H': 336.1806, found 336.1815. The product was analyzed
by HPLC to determine the enantiomeric excess: 97% ee (Chiralcel AS-H,
I-propanol/hexane = 20/80, flow rate 0.5 mL/min, A = 210 nm); t, = 10.46 and
16.22min.

HO
Bu'O,C"
p-MeO-Ph"' " ™ "CO,CHg

H (4bh)
(2R,4R,5R)-4-tert-butyl 2-methyl 4-(hydroxymethyl)-5-(4-methoxyphenyl)

pyrrolidine-2,4-dicarboxylate
The title compound was prepared according to the general procedure as described
above in 70% yield. It was purified by flash chromatography to afford colorless oil.
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[a]*b = +6.3 (c 0.51, CHCls); '"H NMR (CDCls, TMS, 300 MHz) & 7.29 (d, J = 9.0
Hz, 2H), 6.84 (d, J = 8.7 Hz, 2H), 4.22 (s, 1H), 4.00-3.91 (m, 2H), 3.81 (s, 3H), 3.78
(s, 3H), 3.73 (d, J = 11.1 Hz, 1H), 2.82 (br, 1H), 2.54 (m, 1H), 2.35(m, 1H), 1.10 (s,
9H); *C NMR (CDCls, TMS, 100 MHz) & 27.32, 37.34, 52.09, 55.10, 58.56, 60.64,
66.26, 67.38, 81.57, 108.63, 113.30, 128.50, 131.06, 158.92, 172.48; IR (KBr) v 3684,
3620, 3019, 2976, 2400, 1737, 1516, 1217, 743 cm™. HRMS Calcd. For C19H,4F3NOs
+ H": 366.1911, found 366.1915. The product was analyzed by HPLC to determine
the enantiomeric excess: 95% ee (Chiralcel OD-H, i-propanol/hexane = 20/80, flow

rate 0.5 mL/min, A =210 nm); t,= 19.42 and 26.06 min.

HO
Bu'O,C"
0-MeO-Ph"" ™\~ "'CO,CH3

H (4bi)
(2R,4R,5R)-4-tert-butyl 2-methyl 4-(hydroxymethyl)-5-(2-methoxyphenyl)

pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 68% yield. It was purified by flash chromatography to afford colorless oil.
[a]*b = -32.1 (¢ 0.55, CHCLs); '"H NMR (CDCl;, TMS, 300 MHz) & 7.45 (d, J = 7.5
Hz, 1H), 7.22 (t, J =12 Hz and 7.8 Hz, 1H), 6.94 (t, J = 7.2 Hz and 7.5 Hz, 1H), 6.82
(d, J=12.9 Hz, 1H), 4.55 (s, 1H), 4.02-3.90 (m, 2H), 3.79 (s, 6H), 3.65 (d, J = 11.1
Hz, 1H), 2.66-2.46 (m, 3H), 1.08 (s, 9H); °C NMR (CDCl;, TMS, 100 MHz) &
27.28,37.38, 51.98, 54.95, 58.60, 61.14, 65.45, 80.99, 110.01, 120.36, 126.80, 128.41,
156.68, 172.23, 173.59; IR (KBr) v 3423, 3055, 2985, 1720, 1265, 739 cm™'. The
product was analyzed by HPLC to determine the enantiomeric excess: 86% ee
(Chiralcel OD-H, i-propanol/hexane = 20/80, flow rate 0.5 mL/min, A = 210 nm); t,=
13.83 and 21.54 min.

HO
Bu'O,C
m-MeO-Ph"" ™~ ""CO,CH3

H (4bj)
(2R,4R,5R)-4-tert-butyl 2-methyl 4-(hydroxymethyl)-5-(3-methoxyphenyl)

pyrrolidine-2,4-dicarboxylate
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The title compound was prepared according to the general procedure as described
above in 72% yield. It was purified by flash chromatography to afford colorless oil.
[a]*b = +5.6 (¢ 0.55, CHCls); '"H NMR (CDCls, TMS, 300 MHz) & 7.27-7.18 (m, 1H),
6.94 (m, 1H), 6.79 (d, J = 7.8 Hz, 1H), 4.26 (s, 1H), 3.97-3.92 (m, 2H), 3.80 (s, 3H),
3.79 (s, 3H), 3.74 (d, J = 11.4 Hz, 1H), 2.64-2.35 (m, 3H), 1.08 (s, 9H); °C NMR
(CDCls, TMS, 100 MHz) o 27.90, 37.99, 52.77, 55.70, 59.26, 61.29, 66.92, 68.27,
82.24, 113.62, 113.70, 120.29, 129.60, 141.49, 159.86, 173.11, 174.22; IR (KBr) v
3423, 3055, 2985, 1720, 1265, 739 cm’. The product was analyzed by HPLC to
determine the enantiomeric excess: 86% ee (Chiralcel AS-H, i-propanol/hexane =

20/80, flow rate 0.5 mL/min, A =210 nm); t,= 15.10 and 19.92 min.

HO
Bu‘OZC\b
N~ 'CO,CHg
o
(4bk)

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

The title compound was prepared according to the general procedure as described
above in 72% yield. It was purified by flash chromatography to afford colorless oil.
[a]”p =+3.3 (¢ 1.12, CHCls); '"H NMR (CDCls, TMS, 300 MHz) & 7.84-7.75 (m, 4H),
7.46 (m, 3H), 4.53 (s, 1H), 4.11 (t, J = 8.7 Hz and 8.7 Hz, 1H), 4.00 (d, J = 11.4 Hz,
1H), 3.84 (d, J = 11.4 Hz, 1H), 3.83 (s, 3H), 2.69-2.60 (m, 2H), 2.41-2.48 (m, 1H),
0.91 (s, 9H); °C NMR (CDCls;, TMS, 100 MHz) & 27.27, 37.60, 52.23, 58.77, 60.84,
66.29, 67.94, 80.70, 125.69, 125.78, 126.04, 126.22, 127.43, 127.64, 127.82, 132.80,
132.95, 136.55, 172.56, 173.65; IR (KBr) v 3683, 3620, 3019, 2976, 2400, 1736,
1522, 1216, 751 cm™. The product was analyzed by HPLC to determine the
enantiomeric excess: 91% ee (Chiralcel AS-H, i-propanol/hexane = 20/80, flow rate

0.5 mL/min, A = 254 nm); t,= 11.89 and 21.25 min.
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HO
ButOZC\b
[ NN~ "CO,CH3

N

=N H (4bl)

(2R,4R,5R)-4-tert-butyl 2-methyl 4-(hydroxymethyl)-5-(pyridin-2-yl)
pyrrolidine-2,4-dicarboxylate

The title compound was prepared according to the general procedure as described
above in 41% yield. It was purified by flash chromatography to afford colorless oil.
[a]*b =+0.1 (c 0.55, CHCls); '"H NMR (CDCl;, TMS, 300 MHz) & 8.65 (s, 1H), 8.51
(d, J=3.6 Hz, 1H), 7.85 (d, J = 7.8 Hz, 1H), 7.27 (s, 1H), 4.42 (s, 1H), 4.02 (m, 1H),
3.95-3.82 (m, 5H), 2.76 (br, 1H), 2.56 (m, 1H), 2.35 (m, 1H), 1.08 (s, 9H); °C NMR
(CDCls, TMS, 100 MHz) o 27.64, 36.81, 52.50, 58.88, 60.88, 65.23, 65.91, 82.27,
123.44, 135.71, 148.80, 149.38, 172.32, 173.80; IR (KBr) v 3684, 3620, 3019, 2976,
2400, 1736, 1521, 1218, 1046, 743 cm™. The product was analyzed by HPLC to
determine the enantiomeric excess: 72% ee (Chiralcel AS-H, i-propanol/hexane =

20/80, flow rate 0.5 mL/min, A = 254 nm); t,= 15.30 and 18.62 min.

Ph
HO
()-2¢ ph— O
BUlO,C «
2 CUBF4/(S)-1e (3 mol%) BU‘Oz%
" EtsN (15 mol9e), . p-CHPh™ <y~ ‘CO,CHg
DCM, -20 °C H
N )
p-CLPh™ 'N* COxMe 24 h 94% yield (4ca + 4ca’),
3a 1:1 dr, 95% and 85% ee

(2R,4R,5R)-4-tert-butyl ~ 2-methyl  5-(4-chlorophenyl)-4-((S)-hydroxy(phenyl)
methyl)pyrrolidine-2,4-dicarboxylate 4ca and (2R,4R,5R)-4-tert-butyl 2-methyl
5-(4-chlorophenyl)-4-((R)-hydroxy(phenyl)methyl) pyrrolidine-2,4-dicarboxylate
4ca’

The title compounds 4ca and 4ca'were prepared according to the general procedure as
described above and separated by silica gel column as colorless oil, and the absolute
configuration of the stereogenic center bearing hydroxyl group has not been

determined. For one diastereomer: [a]*p = -4.2 (¢ 0.46, CHCl3); "H NMR (CDCls,
TMS, 300 MHz) & 7.46-7.26 (m, 9H), 4.88 (s, 1H), 4.85 (s, 1H), 3.85 (t, J=9.3 Hz and
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8.1 Hz, 1H), 3.78 (s, 3H), 2.54 (m, 1H), 2.45 (m, 1H), 1.04 (s, 9H); °C NMR (CDCls,
TMS, 100 MHz) & 27.37, 35.24, 52.32, 58.36, 63.98, 67.89, 76.70, 82.95, 127.38,
128.15, 128.40, 129.74, 133.32, 139.69, 140.44, 172.68, 174.19; IR (KBr) v 3683,
3620, 3019, 2976, 2400, 1736, 1521, 1423, 1217, 759 cm™. The product was analyzed
by HPLC to determine the enantiomeric excess: 95% ee (Chiralcel AD-H,
i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 210 nm); t,= 7.06 and 20.49
min. For the other diastereomer: [OL]ZS[) =-2.9 (c 1.01, CHCl); 'H NMR (CDClIs, TMS,
300 MHz) 6 7.39-7.26 (m, 9H), 5.21 (s, 1H), 4.84 (s, 1H), 3.83 (m, 1H), 3.76 (s, 3H),
2.72-2.52 (m, 2H), 0.97 (s, 9H); °C NMR (CDCl;, TMS, 100 MHz) & 27.34, 33.21,
46.20, 52.24, 58.30, 64.23, 66.89, 74.85, 82.02, 89.19, 127.66, 128.23, 129.20, 133.40,
138.03, 140.71, 143.50, 170.91, 174.09; IR (KBr) v 3684, 3620, 3019, 2975, 2400,
1736, 1520, 1422, 1216, 1046, 762 cm™'. The product was analyzed by HPLC to
determine the enantiomeric excess: 85% ee (Chiralcel AS-H, i-propanol/hexane =

10/90, flow rate 0.5 mL/min, A = 210 nm); t,= 16.39 and 30.48 min.

PhOCO
Bu‘ozc%
p-Cl-Ph" e~ "CO,CH3

O)\Ph 5)
(2R,4R,5R)-4-tert-butyl 2-methyl 1-benzoyl-4-(benzoyloxymethyl)-5-(4-
chlorophenyl)pyrrolidine-2,4-dicarboxylate
Under argon atmosphere 4ba (369 mg, 1 mmol) was dissolved in 5 mL DCM, and
PhCOCI (352 mg, 2.5 mmol), TEA (252 mg, 2.5 mmol) were added sequentially. The
mixture was stirred at room temperature for 4h. Once starting material was consumed
(monitored by TLC), the residue was purified by column chromatography to give 5 in
94% yield, which was then directly analyzed by chiral HPLC to determine the
enantiomeric excess. [a]*p = -10.6 (¢ 1.00, CHCl3); 'H NMR (CDCl;, TMS, 300
MHz) 6 7.98 (d, J=7.8 Hz, 1H), 7.62-7.01 (m, 13H), 4.74 (m, 2H), 4.55 (s, 1H), 4.43
(m, 1H), 3.88 (s, 3H), 2.88 (t, J = 12.9 Hz and 12.0 Hz, 1H), 2.62 (s, 1H), 1.06 (s, 9H);
C NMR (CDCl3, TMS, 100 MHz) & 27.42, 30.52, 52.61, 58.29, 59.66, 66.30, 67.54,
82.61, 126.65, 128.13, 128.44, 128.62, 129.06, 129.63, 129.96, 130.07, 133.62,
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134.13, 135.28, 137.31, 165.84, 167.77, 171.50, 172.15; IR (KBr) v 3683, 3620, 3019,
29717, 2400, 1737, 1436, 1370, 1216, 1046, 758 cm’'. The product was analyzed by
HPLC to determine the enantiomeric excess: 94% ee (Chiralcel AD-H,
I-propanol/hexane = 20/80, flow rate 0.5 mL/min, A = 210 nm); t,= 19.86 and 24.18

min.

The absolute configuration of the cycloadduct (2R,4R,5R)-5 was determined by

X-ray diffraction analysis

Figure 1. X-ray structure of (2R,4R,5R)-5

Crystal data for (2R,4R,5R)-5: C5,H3,CINO7, M, = 578.04, T = 293 K, Orthorhombic,
space group P2(1)2(1)2, a = 19.401(3), b = 24.000(6), ¢ = 6.6143(9) A, V =3079.8(7)
Al , Z=4, 6359 reflections measured, 4817 unique (Riy; = 0.0412) which were used in
all caclculations. The final WR, = 0.0844 (all data). Flack y = 0.03(8). CCDC 813952
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
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Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge CB21EZ, UK,
fax: (+44) 1223-336-033; or deposit@ccdc.cam.ac.uk).

Proposed transition state of the endo-selectivity for asymmetric 1,3-dipolar
cycloaddition of imino esters with Morita-Baylis-Hillman adduct

Based on the relative and absolute configuration of (2R,4R,5R)-5 and previous
studies,!'”! a plausible transition state accounting for the observed endo-selectivity of
the 1,3-DC addition of imino esters with Morita-Baylis-Hillman adduct in the
presence of Cu(CH3;CN)4BF4/(S)-TF-BiphamPhos (1a) is shown in Figure 2. The in
situ-formed azomethine ylide is coordinated to the metallic center and oriented in
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 MBH adduct 2
approached the Si (C=N) face of the azomethine ylide and forms the
endo-cycloadduct, which is compatible with the experimental results. The carbonyl
group of Morita-Baylis-Hillman adduct could coordinate with the Cu(I) 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 (2) and the NH, group of the chiral (S)-TF-BiphamPhos ligand (1a),

3b,3¢

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

real catalytic mechanism still needs further investigation.

HO
ROZC\b
= Ph "1CO,CH;

N
H

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

(S)-TF-BiphamPhos 1a HO

Figure 2. Proposed transition states leading to endo-(2R,4R,5R)-cycloadduct
while using Morita-Baylis-Hillman adducts as the dipolarophiles.
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AS5H-50-10-05ML-21 (1M~ SHIN. M)

Last chanced 1 2/20/200) 2:33:46 PH by LTL

imodified afrer loading
AUD A, W letahe 210 nrm | DALCT HOADSS ETHLB 130T HL61 20 9010- 1207 19.08-5 T021-0E01 0

—
b
=

3

25 o j

I S— S —_—

i T — —r— — ——— T ——

ITS 20 s 5 75 E ns 5 75 i
Lrea Percent Peport

Sorted By Signal
Maltiplisr L. o000
D lut an L0000

Uze Mltiplier & Dilueion Faotor with ISTDS

Slomal 1: VD1 A,

Fealr RetTime Tvpe
#  mn]

Warrelengthe2 ) 0 mm

Widch Ares Height Area
jmin] @Al s [mAU | H

L 18,753 W
2. 32,252 BB

Tocals @

0.B652 634.00403  L1.55460 2 Z.9826
1.7925 2.2245%2ed  183.0L462 57.01074

2. 2503 2ed  194.57%22

SRS O CEEANSEEE N EE S B e e e e R B e e e

rument 1 2/20/2011 2:358:50 PM OLTL

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

Jata File D:hLO\THLABATENTHL-6-53\THL-6-58 2010-11-06 L2-Z5-44,005-0101.0
famnle Hame: THL-6-43

Injection Date
A, Mechod

Last chonged
Analysis Mechod @

—r s omaoees e sEs S ST EE D TS oS T o o=

Seq. Line : 1

Instrument 1 lLocscion @ Vial &
1 LLf6f2000 12:30:05 FII Inj = 1
Iny Volume : 5 pl

o DAL, THIADAT By THL=6=58Y THL=6~58 2010-11-06 1Z-28-44\A5H-80-10-05L- 210081~

SOMIN. M

i LE/G/2000 12:26:41 TH by THL

D yLOY THLADAT EY THL-6-58) THL-6-58 2010~11-06 12~Z5-44%008-0001. DDA (A5-

%0-10-05ML- 21 KT SOFI . 1}
1 ZF20/20LY 2:28:42 PE by LTL -
lmodified after loadingl

Last changed

D A, BERIEngd = £ 10 L AT HLALUAT B THL B SETHL -5 20 101 100 12- 28230050101 1)
mAd
" HO
150 ButC,Co
- p-Cl-Phe sy <" 10 050 H,
H
£
100 = (4ha} ]
“
7 /\
‘.
15 \
\‘.
25
[
/ e \m_...#__,
£ T T T T T T T
1% iT5 il ok 5 FiE] 0 325 i
Ares Percert Report
Sorted By Simal
Malripliser h ]
D1 lution 1. 000
Uze Buleiplier & Ddlucion Factor with ISTD=z
Sigeal 1: VEDL A, Uavelengrth=ZL0 rm
Peak RetTime Type Widch Area Hedight Lres
E [mi] |lmn] = == |mhlT ] ]
i e et ) B e
1 17.080 EB 0.7e54 1.06540e1 2L1l. mE36 51,1064
Z HLZE3VE 1.5143 1.02310e4 101, 328460  45.59346
Jotals : Z2.03251ed JLE, 65658

MBS EE R R S B LS S Se SR e S e e e s S =s S e e E e S S =a e e ST S

Instrumert 1 272042011 2:28:47 FI LTL

45

Page 1 of 1



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

wars File D\ LOVTELVDATELTHL-6-86°\THL-6=86 2010-11-18 L5-51-384012-0201.0
jamole Wame: THL-G6-86A

Ao, Operagor 3 DEQ E

eq. Line : z
ke, Instrument @ Imstrument L Location @ Vial 12
Injection Date ¢ 117182010 4:04:00 P g = 1
Irg Volume : 5 ul
Ace. Method ¢ DL THLADATEY THL-6-B6, THL-6-86 20L0-11=18 15-51-39%A5H-80-20-0 ML-21 0~
FOMIN. K

Last changed i 1L/16/2010 F:45:02 M by D50

Analvyais Method @ DoSLCYTHLADATES THL-6-86Y THL-G-26 2010-11-18 15=51-39%0L2-020L. DADA. M {ASH-
50 =2 0-05ML- 21 00~ 30MIN . 1) v

Last changed 1 2FI0/201L Z:44: 43 PH by LTL -

(aodified afrer loading)
b &, breelenah=2 10 nm L VAT BT HL-B- 209 HL-6-50 JO 10-11: 18 W0 10801 24201.00

mal ] =
700 gfﬁ
00 1 b
LIER I\l\
i
\
00 4
\ |
o0 {
200 - o
§ .7
I = \
eI . _
n 12 M 15 18 i 2 4 = i
Area Percent Beport
Gorted By £ Signal
Mileiplier : 1.4060
D lution H 1. Q000

Uze Maltiplier & Dilution Factor with ISTDS

Signal 1: VDL A, Wavelength=Z10 nm
Vealr FerTime Type Widch Ares Height Aren
§  [min] [min| mAT  *a2 [mAT ] L

R e B B el

1 1L.405 M 0.5780 2395,55230  69.08161 3.6021
2 200420 M 1.5647 6.06208e4 645.72345 95.1979

Tocals © £.30162e4  7i4.51506
P e p——————— P T UL R

xet Bl of REpEI‘Et- Lo X1

Inestrugent 1 2/20/20LL 2:44:45 F LTL Page L af 1
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Supplementary Material (ESI) for Chemical Communications
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ata File Doy LCATHLADATENTHL -6-86ARAC\THL-6-86ABAC 2010-11<17 16-3%-334004-010L1.D
sample HNeme: THL-G=863RAC

k. Opecetor @ DO S Line 1
Acg. Instrnumert @ Instrumerc | Location ; Vial 4
Injeccion Date @ 11/17/2010 4:32:50 FI Inj: 1

Inj Volume : 5 pl
Dz WLCK THIADAT EN THL=6-864 BAC THL-&-384RAC 2010-11-17 Le-35-3 3 45H-80- 20—
O5ML-Z10HM. M
Last changed L1/6 /2000 10:03:43 AM br TMC
Jnalvziz Method @ Do ALCY THINDAT BV THL-6-S60 BACY THL -6 -56ARAC 2000-11-17 Le-36-33004-0101.0%
DM (ASH-50-20-05ML-2 0K 1)
Last changed  2f204200L 2:42:10 PH by LTL -
(modified after loadindg)

Aog. Method

LRUD &, Minelengh=2 10 nm (DR LCT ALDET STHL 626 AR ACT HL-G85 ARAE IM0-11-77 16 5- 1AM 01n1.0)
mil ] % -
B
T
L HO
200 -
But0.C -
5 (L Ry
o [ o-CIPh Sy " 05CHg
i H
{4hb)
001 2
, |
1 N\ i
= | [\ |
‘l / N
P\ N
—— e e - ;) ~
10 12 15 18 18 10 71 P 5 iy
Area Percent Report
S CI SRS SIS TS ESE SRR N ESA RN Y RO AT IS S TN N S ST SIS S ETT
Zorced By H Signal
ltiplier £ 1. 0000
Dilueicn X L. 0004
T=e Maltiplier & Dilucion Pector with ISTDs
Signal 1 VDL A, Wawelertwrch=210 ram
Pegk RecTime Type Wadch Ares Height krea

B | i) [min] miU =3 [l ] ®
|

1 11.147 M1 0.5400 Z,8E5544e4
2 IN.&TZ VB 1.351% 2.87726e4 317.772T1 S0L1%03

Torals :° 5.73271ed  LIS5. 00644

nstrament 1 2/2072011 2:42:20 FY LTL Pags 1 of
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Supp!erpentary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Pata File DiyECYTHLADATENTHL-6-35%THL-5-86 2010-11-48 15-5L-390L4-040L.D
Sample Name: THL-6-800

Acg. Dperscor : D Seq. Line : 4
Aoy, Tretrumenc 1 Instrument 1 Locstion ¢ Wial 14
Iniection Date @ 1171872040 5:02:2Z PN Inj : 1

Ing Volume : § pl
Ao, Method ¢ D WLy THIADAT By THL-6-B6\ THL-6-86 20L0-11-18 15=51-39% 45H-50-20~0 31~ 21 2L
ZSHEN. H
Lazr changped + 1L/LE/2010 F:45:30 FM by DX
Analysis Method : D:\LC, THLADATEY THL-6-86Y THL-5-86 2010-11-18 15=51-3%,004-040L, INDA. I {ASH-
fi0 -2 0= 05HL~- Z1 (18- 251N, 1)
Last changed 3 220/20L1 2:51:2L PE by LTL-

(modified afrer 1L oading %
TANTA A, W eiargt=2 10 DALY HLACET ELTHL-G- (G265 00001 1 15 Ta-0 00 ECWI T I
mel ] =
175 s HO
t 1
. But0,C:
- wt
. pF-Fh
B -
4
: \
o
- g N\
— i } e
0 Y. - PR ; e - -
% T v T T T T T 1
] 12 4 1] L a min
SoEEESSSSESS ST SSooassESS= S os= == srAdESSSo oo oo omsdEET So oo oToETan mEEZz
Area Percent Beport
=======u.||-;.‘:=========--1.11::::::::::-:n-iIl-'::::::::::ni-il-l-:::::::::::‘:’
Sorted By Signal
Multiplist 1. 0000
Dilucien 1. 0000

Tize Mulripiier ¢ Dilizion Facror with ISTD:2

Zygnal L Vil A, Wavelengrh=210 rm

Pesl PetTime Type Widrh Area Height Area

4  [min] [win] =¥ *s  mAU ] 3
N s ] B el

1 11,433 M0 0.8737 241.01488  4.5576% 24145

7 15,906 BB 0.56L4 9741 03906 169.44852 97.585%
Torals SapZ. 05334 174.04621
========='.-GEI====:::::---d‘-::::==:::'r'hil::::::::::'ﬂ--‘=========

Instruments 1 2/20/2011 Z:51:30 FM LTL

=+ End of Report **
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Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Data File Dr\LOATHLADATENTHL-6-SSDRACKTHL -6-8EDRAC 2010-11-17 17-55-53\005-0L01.1
Sample Mame: THL-8-8sDERAC

Acg. Operacor @ DG 5eq. Line : 1
Acgs Instrumernt | Instrument 1 Location : ¥Vial 5
Injeceion Dace @ I1F17/2010 5:57:11 FM Inj = 1
Iny Volwme : 5 pl
acg. Method r Dy LC, THLADATEY THL-6-880 PACY, THL -6 -56D PAC Z0L0-11-E7 17-55-531R5H-50-20-
O5NL -2 10X, M

Lazt changed 3 LLF6/2000 10:02:43 AM by TMC

Analysis Mechod @ Do ALOWTHLADATEY THL-6-GEDPAC\ THE-G-2cD RAC 20L0-11-E7 17-55-53\005-0101.Th

DAM (ASH-30-20-05ML-Z10MM. 1)
Last changed 2 ZFEDFZ0LL Z:4%9:43 PN By LTL -
(modified afver 1oading)

SNIDH &, Yidetengthe2 10 nm (COLETHLDAT BTHL G 26 DRACTHLE-ESD RAC 200 T 597 17- 58-S R008-007.00

mull
200 =
g2 -\ﬁb@
S
250 I,Ff‘
o
20 / 2 H
o
150 II \,'t

o
i 1’! 1:1- 1’-& I 1‘3 min
Area Percent Feport
T T S e e R S N T T T N T T S IC T ST TS ST I TSI SE ST T IS
Sorted By E Siomal
Malciplier E L. maog
Dilution L Lo oo
Dze Multiplier & Ddlucion Factor with ISTDs
Signal 1 VHDL K, Wavelength=210 rm
Peslr RerTime Twpe Widch Area Het ghe Area
& [mnj [mn] = Tz |mAT ) 3
E e e Bt el el Bt |
1 1l.z280 MM 0.6647 935680762 247.13208 5003555
I 15.%65 VB 0.8715 9717.64160 166, 61340 45.6445
Totals =" L5857 dded 413, 84 543
Instrouments 1 ZF207Z0LL Z2:4%: 55 MM LTL Page 1 of 1
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Supp!erpentary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

[lara File DyLOW\THLADATEYTHL-6-108) THL-6-108 2010-11-2% 15-58- el -020L.D
Zample Name: THL-6-108A

== =owssEzzcS==z
B, Operator

Ao, Instrument
Injection Date

Ao, Hethod

Last changed
dmalyals Mechod

Last changed

: THL
: Ih=mment 1 Locaticn 3 Wial 61
o1l 2aF2010 4:12:24 B Ing = 1

Ing Volume ; 5 ul
D 41,0 THLADATEL THL- 8- 1084 THL-6- 108 2010-11-23 15-58-47% ASH-50-20-031L1-
21 (N-251N.

v B1/18F2000 3:45:30 FM by DX
T': \LCY THL\DAT EY, THL-6-L05\THL=5- 108 2010-11-25 15-53-4T4061-0201, IvDAH |

ESH-80-2 (-0 51 L= 2L ORH-2 SHIN. M)
2/20/2011 3:16: 52 FM by LIL
jmodified afrer loading)

T o, W beth= 2 10 rim oL LT HLUT 1 LB TOPTHLA-T0E 20 W-1 29 155570800 I

mal ] &
L
=
wx II \
500 : 1_
004 / I'n
-
1450 || (!
! \
100 { 4
1
| 3
\I.
it = y
-] N
T o R
0} r
} o ; : :
i I | 4 14 1% 18 @ il
Area Fercemt Report
Sorced By i Sigmal
Multiplier : L0000
Di furd or : 1.0000
Use Mulciplier s Dilution Factor with ISTDs
Gignal 1 VDL A, Wavelengthw=Z10 rm
Tess FerTime Type Widch Area Height Area
#  [min] [min] m&l *s [mal ] (]
e | s mmm o] e | mm e | e e o e | e = |
1 11,265 W 0.710% 9S60.558%%  19.52066  4,9553%
Z 16.95% BB 0.9257 1.84223e4  296.13754 95.0441
Totals 1.9362%e4 316, 08421
*** End of Beportc 5°7%
Page L of X

Tnsomument 1 2720420110 3:17:03 FL LIL
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raca File De LY TELADATE | THL-6 - LOGA AT THEL-6 -1084-FAC 2010-11-27 14-48~4\07L=010L.D

Supp!er.nentary. Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Tample Hame: THL-5-1084-FAC
Acg. Operscor @ THL Seq. Line @ I
koge Inscrumers § Instrument 1 Locanion @ Vial TL
Injection Deme : 11/Z7/2010 2:50:14 P mj: 1

hoo. Hethod

Tr) Volume 3 5 pl

(5L -2 L0 Z0MEN. 1

Last changsd : 1142772010 Z:50:10 P by THL

imodified afver loading)

s I: ‘-.i.E".TH.L'-.D.‘.'J'E‘,TEL—G—JDBEAC\THL—E—!B&&—HC 2010-11-27 14-45-4 74 ASH-80-20-

tnalysis Method : Dz 4 LCY THLNDAT BY THL=6-1 0B ARACY THL-6- LOBA-RAC 2010=11-27 ld-&8-47y071-0L0L,

TADAK (ASH-80-20-05HML-2 10K -Z0MIN. 1)

Last changed 3 272042001 3:11:27 PH by LTL

{modified after loading)
TARDT A, Weelergm=2 10 nm (DSLETHLY ENTHIL- AR THL - 10 FAL 20101 127 1 i -0i0a

51

mitd
i ButO,C:
i
p-Br-Fhv 5 P
150 ,‘“__1,_4;&
160 4
50 \
E]_
- T T T T T T T T
0 13 T 16 8 o mi
hrea Percert Repott
S oo ooneSISTSDoTmN REE ==I‘ﬂ:====::Il-l======='!l-f-=======ll
soarced By E Signal
taleiplier : L. 0000
Di ueion ] 1. o000
Uze Maltiplier & Dilution Factor wich ISTDs
Sional L3 WEDL A, Bavelength=2L0 rm
Pealk PetTime Typse Width Area Height Area
£ (min] fmin] =l *z [mU ] ®
B i Bl I
1 1L.606 MM 0.5490 7457.92235 227.30307 49.8632
2 JlL522EH 0,9841 7529.0l6LL 127. 51185 B0, L5365
Totals : 1.5016%24  354.31482
=====’-‘=======’ﬂ.========’.-======ﬂ-‘= S m=oaMESIosT
=% End of Report **%
Instrumere 1 ZFE0/20L1 3:11:3¢ F LIL Fage L of



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

pata File D:iyLCYTHLADATENTHL-6-100% THL-6-100 20L0-11-22 L5-52-554001-020L.D
Sample Mame; THL-6-100B

Aoel. Operstor @ mac Seq. Line : 2
Ao Instruments @ Instrumenc 1 Locacion @ Vial 1
Injection Dave @ L1/22/2010 4:05:1% MM Iny : |
Injy Volume : 3 pl
dcg. Method + e LOY THLADATEY, THL- 6-1004 THL—6- 100 2000-11-22 15-32-59%ASH-80-20-05HKL-

21 M- Z0MIN .0
1172572010 3:49:52 BT by cme
D yLOY THLADATEY THL-6-1004 THL-6- 100 2010<=11-22 15-52-59%00L-020L. ADA. M
ASH-80-20-0 SML-ZLONM=-2 0] 1}
Last changed : 272042011 3:01:53 PM by LTL-
modified afrer loading)
i VD A, U= il nami, LT HOUDAT BTHL- - TRMTHLS-1ED 0122 155250 -0t O
PomAl

Last changed
Jnalvzis Hethod

130

12884

100 -

—
o

20

Sorted By [ Signal
Mulriplier i L. 0000
Dilucion H 1, 0000

Uze Multiplier 5 Dilution Factor with ISTDs

Sigmal 1: VU1 &, Wavelengch=210 ma

Penlr RetTime Type Width hren Height rrea
# |min] [min] mall ~*= [mATF ] H
e e [ o | o o e | i s ||

L%zl M 0.3674  78.26008 336728 L.4BO3
Z 12.%65 BB 0.7074 5208.34131 110.45005 58,5157

Totals @ 5286.50140 113.81744

rmme eSSBS IS TS S ———s —os oo oo EwUed B8 2RSS

=% End of Report %%

Instroament L 2/20,/2001 2:0L:5% P LTL Pages 1 of 1
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Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Jata File D3y LCYTHLADATELTHL-6-1004-RAC\ THL=-6=-1002-FAC 2010-11-21 15-45-47008-020L. T
Zample Hame: thl-6-L00b-rac

hoge Operator @ THL Seq. Line : 2
Acg. Instrumers @ Instriument L Location i Vial 8
Injection Date @ 1142172010 4:17:40 FH Inj : 1
In) ¥Yolume : 5 pul
Acg, Merhed + D \LOY THLADATEN THL-5-1004-PAC, THL-6-1004-BAC Z010-11-Z1 15-49-4T\ASH-A0-

20 ~05HL-210M-30MT . B
Last chanoed ;s LL/21¢2010 4:16:23 PN by THL
fmadified after loading)

Jnalyais Method s 4, LCY THLADAT BY THL-6-100A- FAC, THL-6-100A-FAC 20L0-11-21 15-459-47,008-0201.

A DAM (ASH-80-20-05ML-2 L0 =30HTH. M)
lazt changed s ZFE042001 2:56:20 FH by LTL

modified afrer loading)
A B, Viaeiargth=2 10 nere DALCT HAET B THL-6- 1000 FACTT HLO- 100 RAL N0 1127 15-ARSTO0E0I0T .00
mid ]

@ HO
404 =
ButO, o
. p-CFg-Pher ™y~ C0,CH,
H i
tdhe) £
m
10
) / .
0
T T T LR B I T T T T T
i o i1} 11 2 13 14 T
Area Percent Report
Erqilﬂ:::::::::====:=:I'IHF--'I-===============Ix‘r-"““==============8'llﬂ
Sorted By E Signal
Molriplier i L. 0000
Pilucion : 1. 0000
Use Mulciplier s Diluwion Factor snth ISTD=
Signal 1: Vil A, Wevelength=210 rm
Peak RetTime Type Width Area Heidght Area
F [mim] jmin] mil T3 ([mAO | %
B e e e e ] R
1l  5.166 6B 0.3752 943.40753 26, 79168 30,7350
2 12.823 BB 0.62395 S16.07235 2L, 75875 48,2650
Terals 1859, 47992  58.5504Z
s End of Teport 6t
Instrumert L 2/20/2011 2:56:25 PH LTL Page 1 of
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maca File D

T
Ao, Dperacor

Aci. Tnstrument
Injection Dare

koo, Hethod

Last chetged
Jnelysls Method

Last changed

mmmm— s e XSS ST e SR

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

Y LCATHL\DATEA THL -6 -55B-RINTHL-6-86E-GH 2010-11~-20 03-02-3T\0L5-0204.D
Zample Meme: THL-5-GGE

THL Zer. Line : 2
Instrument 1 Locacion @ Vial 15
v 112042000 91 14:5% M Ing : i

Ing Volume 3 5l

b \LCY THEAD AT EY THL-5-86E-GH THL-£ -9 6E-GH 2010-11-20 08-02-37
OSML-Z 30N X

112042010 ©:00:31 AM by THL

I \LCY THLAD AT Y, THL- 6-S6E -GH THL -6 -36E-GH 2010-11-20
DM | ADE-1- 200 L~2 308, 1)

09-02-57

¢ EFA0SZ011 Z:54330 PM by LTL-

(modified after loading)

LADH-E0- 20—

VILS-020L1. I

TRIDT A, G wlengh= T nm L CTHLVE] STHLE SFE GRTHLE BIE DHIU0-1 120 00~ 7 O 130200 07 ]
mal -l
i =
.f}"
150 - / \\
A
100 Ilf' \‘.
f !
Y,
40 ! i,
- | %,
;1: F \
o R o P
| 4 pis) pi w o] 34 i
1-J'—:::::::rlu.—'==::::::p:—-:ﬂ::::::::v--’.‘:: EEL RS
Area Percent Feport
====--l'_=====:::1-€L====:::.—nu==
Sorted By Sigmal
Hultiplier H 1. 0000
D luaeicm % L. 00060
Dze Mulriplier &« Dilution Pactor with TETDs
sigual 1: VEDL A, Vavelength=Z30 nm
Fear RetTime Type Nidch Area Hedght Area
g  (min] [min] ma7 %3 [ERTF | %
e e | s = = | e e | o e | i |
1 25,375 BV 1.0529 650, 96513 9,38834  4.0807
£ 28,420 VB 1.3729 1.55366ed 172, 65078 S25.9193
Torals : L615T6ed 162,072
E———soEmEEI S oSS omE s mEsz=
==x End of Feport %%
Inscrument 1 ZF20FZ0LL 2:54:35 B OLTL Page L of
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Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2011

bara File D:d\LCATHL\GATE\THL-6-86ERAC\THL-6-86ERAD 2010-11-20 09-54-142006-0101.1
Sample Hame: THL-6-85ERAC

Avi. Operscor 1 THL Seq. Line @ 1
ieq. Irscrumertc @ Instrument 1 Locetion : ¥ial &

Injection Dave
ko Merhod

last changed
Analveis Method :

Last changed

1 LiF20/2010 9:55:32 AM Inj: 1

Ini Volume : 5 ul

OSML—2 30N M

; 1172042040 2:00:31 A by THL

¢ D LOY THLADATEY THL-6-BEE PAC, THL-6-E6EPAC 20L0-11-20 05-54-L4LADH-60-20~

D: 4 LOY THIADAT B THE- 6-B6E RAC, THL-6-S6ERAC 2010-11-20 05-54-140006-0R01. T4

DAM | ADH-G0- 20-0 5 L-2 308 M)

t 272042011 2:53:12 FM by LTL-

modified afcer loadin

TANDT &, Ml ngth=2 30 neri DAL Cf FODAT BT HLA- 56 B AL H- oL TR0 T 120 -2 W
mal )
2 & HO
e =
&0 - 2 BUtOZC“'
- CN-Phv Sy~ 005G Hg
H
3l 4
{4hf)
200+
) \
100
oo —"/‘ '_""x.__r'.t T————
2:-1 ?13 Ib '.'Ill:l JL e
Area Percent Beport
Soited By Fgmal
Milciplier 1. 0000
Dilucion H 1, 0000
T=e Mulviplier ¢ Dilution Fector with ISTDS
Gignal L@ VHDL &, Wavelength=Z30 rm
Pesr RecTime Tvpe Widch Area Height Ares
¥ fmin] [min] mall *=2 [m&i1r | ]
B e B B B Bt B
1 25.013 ¥ L.0858 3.44202e4 491.3254L S0.0072
z 29.1e3 W L3377 3.44103e4 302, 34802 40,9928
Tocals £.85305e8  BB4.17343
*=+ End of Reporc *%%
Instrumens 1 272002011 2:53: 1% M LIL Page L of
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Supplementary Material (ESI) for Chemical Communications
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Dara File Doy LONTHLADATENTHE-6-100% THL-S-100 2010-11-22 15-52-5800Ll&-06801.D
Samp le Mame: THEL-6-L00A

Log. Operotor E =] Jed. Line @ 3
4cg. Instmument @ Instrumerns 1 Lecation : Vial 16
Injection Date @ 11/22/2010 S5:z0:40 FM my 1
Ing Volume 1 5 pl
Ao, Mechod t D LY THINDATEY THL-6-1004 THL-6- 100 2080-11-23 15-52-59% REH-80-20-05H L~

2100M-25MIN. 0

Last changed 1171842010 3:45:30 MY by DD

Analysis Method @ D:ALCK THLADAT B\ THL-6-1004THL-6- 100 Z000-11-22 15-52-59%016-06801. DADR .M

AFH-80-20-050L- 2L 0NN-2 SHIN.IT)

Last changed : 2f20/2011 2:5%:15 PH by LIL -
jmodified afrer loading)
LU A, wnelergh=2 10 nm [LALLY HLLGAT ELTHL B DT HL-B-100 20901157 15 B2 500 16-0807 0
mal a2
=
@

1761 o

160

125 '.\

file} I'I
1004
| |
754 | II‘
..‘l
50 H
o N
L @ W
25 & L~ i
- A J — |
o SECRLLN
'II[‘ 3 I:-1 1;3 18 2:] |r-nI
P e T e
Ares Percent Report
Sorted By L Sitmal
Faleiplier k 1. 0G00
I lution o 1. 0000
lfze Malciplier & Dilurion Factor with ISTDs
Signal 1 Wl A, Vavelength=210 nm
Peak RetTime Type Width Area Height Area
#  [min] jmin] =L T3 [RAD H
e R el e e e e B .
1 10,465 M 0.4554 165, 28436 5.56080 L.3556
2 156.21% EB L0167 L.20450ed4 L75.7L765 S0.G64564
Totals & L.2210324 181.27045
S ———————— ==
% End of Feport *%*
Inscrmment 1 272002011 Z:59:36 FH LTL Paga 1 of
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Supplementary Material (ESI) for Chemical Communications
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sara File D:%LC\THE\DATE\THL-6-100A-RAC\THL-6-L0GA-BAC 2010-10-Z1 LS-45-4T\007-0L0L. I
Zample Mame: thl-6-100a-rac

oo T mr s e RS ST

+ THL Seq.

Aog. Operacor
dcg. Instrument o Inscrument L Location : Vial 7
Injeccion Date @ 1172172010 3:51:34 M Inj = 1
Irg Valume @ 5 nul
&g, Method ¢+ De\LCY THINDAT BY, THL- 6-L00A-FACA THL-6-100A-FAC Z010-11-21 15-4%=47%A5H-80-
20=05E=- 210~ 501 . 1
Laz changed 1172172010 4:04:05 FI by THL

[modified after Loading)

Analysis Method
Dk, M {ASH-80=20=0 R -2 100 ~3000 N, M)

s 242042011 2:57: 55 PM by LTL
modified afcer Leadin

Last changed

S11-31

TR Ao m

Dz VLY THLADAT EY THE- 6-L00A-PACY THL-6-1004-RAC 2010-11-21 15-45-47%007-010L.

miL E
1754 =
150 4
COSCH
125 Eaa =
=
1004 __
TE
LIE
HE
——— -
ol T
1::: Ili 1:1 ) 1I$ 1;1 1]
BT T [ peep—p———————ep = s e e S HET
Area Percent Report
Sorved By Signal
Maltiplier L. 0000
DL lution 1. 0000
Hze Multiplier & Dilucion Factor with ISTDS
Signal L VEDL A, Wavelength=210 rm
Pea RetTime Type Width Area Hedghe Area
F  [min [min] mal ¥z [WAU | 2
e e ! o e Pl it bt Dt
b 10,386 Bo 0,5292 6L28.03027 170.24222 50,7853
2 16.171 EE 0.9057F 593550751 97.56T25F 49,2147
Tortals : L.206a5ed  267.50847
EEEM IO T S TS oS S SS SIS SIS SS SOOI NTONEAOAA RN AR RS ES RS RS s s
2% End of Reporn 77
Instrument 1 Z/20/20LL 2:57:5% P LIL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Dara File Dot LOWTHD\DATES\THL—£-100% THL-6-100 2010-11-22 15-52-534002-0401.D
Sample Name: THL-&-100C

Y O R LT PN Y PR N MO T P [ M TR Mmoo e

Aoy, Operstor @ cme Seq. Line : 4
Acqg. Instrument @ Instrumert 1 Locacion @ Vial 2
Injectiom Dace : 1L/2272010 4:37:58 M Inj: 1

Inj Volume : 5 ul

Acd,. Hethod i DA LCA THEADAT ES THL-6-1 004 THL-6-100 2010-11-22 15-52-55% 0DE-80~20-0 1L~

ZLONH-35MIK. M
Last changed : LE/REF2010 5:07:23 PH Iy toc
(modified sfrer loading)

Inalyaiz Hethod @ D: ALOATHIADATEN THL=-6=1000THL=£=100 2010-11-22 15-52-55% 002~(40L. TNDA T |

(DH-30-20-0 SML-21 00NM-3 510 . 1)
Last changed tOZFE0/20LL F:05:29 PM by LTL
moditied afver loadin

NG Wt 21 en e TR YL T ST T 0 T2 B 00 0
[a el
1 HO
0 5 But0,C )
0 ﬁ pMeO-Phe Sy 0 LCH,
40 | (.Tbh;.

L
.
-
o S &_‘@
-1 T T T T T
18 a0 FF i i} il
SR SO SRS S O OWOR SNONIT NN WO RSN OMOIN N NI OmE
Area Percerz Feport
Sorted By i Fignal
Multiplier H 1.0000
[i fution ) 1, 0000
Uz Multiplier s Dilution Facteor with ISTDs
Signal Lb VDL A, Wavelengthi=210 rm
Feair BetTime Type Width Arem Height Area
¥ [min] [min] mAT ~=3 [mAT ] ]
—— | | —— e | — e ——— ]
1 1%, 421 BB G.574L 3174, 64624 55.33531L 57.2459
2 26,082 MM 1.3586 89, 90503 1,100 Z.7%4l
Totals @ 3264, 55527 SN.08381
BESZOIZSESSISEIESNSESEE DN S0 D0 BRI S D A R T
*=% End of Report **%
Instrument 1 2/20/2011 3:05:37 PN LTL fage L of i
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Supplementary Material (ESI) for Chemical Communications
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paca File D:%LOZTHLADATETHL-6-100C-FACATHL-5-1000-FAT Z010-11-21 15-45-51%005-0101.0
Sample Neme: THL-6-LOZC-RAC

=== oososoToossTesesEES $ESSISSTSoSo=S

Sm e e - SRS

Aog. Dperstor : THL Sed. Line @ L

Zeg, Ingtrument @ Instrument 1 Location : Vial 5

Injection Date @ 112172010 7:47:22 FH Inj L
Iny Volume @ 5 ul

Acq, Method : Dz L0y THLADATE\ THL-#-100C- FACY THL-6-100C-TAC 2010-11-21 15-45-51\00H-80-
20-05HL~210HM. M

Last changed s LLf2A 2010 8:18:26 PH by THL
(modified afcer leoading)

Jmabysis Meched : Di\LCYTHLADATE\ THL-6-100C-BACY THL-5-100C-FAC 20010-11-21 19-45-514000-0100.
DADAM (ODH-80- 20-05ML-2 LOKE. M)

Last changed 1 24202011 3:03:33 PH by LTL

nodified after loadi
T A, idvelengh=2 10 A (DA LCTHLY HLG-1 - GADDC RAC Z0TH T1-21 T8-S5 5 T00=0101.0
midf ] -
8 HO
=]
00 -
Buf0,Cr -
201 priel-Phe 7 C00H; &
H =
fir fr\
{4hh) !I. \
!
EE / !
i
04 %
0|
P e
1 m w o owm 28 2 i
krea Percent Report

o mmm oo oo oo mms e eSS S DS SE SSSS DI S SSEE ST S e e
Sorced By : Signal
MWileiplier : 1. 0000
I lurion = 1. 0000

Uze Mulciplier 4 Dilucion Pactor with ISTDs

Signal L WUDL &, Wavelengthe2lDd m

Peg PetTine Type Widrh Area Height Area
g [min] (min] mal %= [mAU | 3

1 19,301 EB 0.6868 6220,53457 107.18763 50.1816
Z Z5.615 BB 1.2126 6175.58657 78.07582 49.8184

Tocals l.23368e4 18526355

o ns s S ARSI S S S S SSS SSSS oSS SESIOSO RN RNR NS SR RS ES SSSSSsS ss==

=t End of Reporc 7T

Instrument 1 272042011 3:03:3 M LTL Page L of
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Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Jata File Dy LOWTHLADATEYTHL-6-108% THL-5- 108 2010-11-29 15-50-47\063-020L.D
Sample Neme: THL-&-LOSC

= mmooresaESsSSS

e CheEESEEE ST oSS oo om e eE SR DT ST S e EESE SIS

e, Operator : THL Zeq. line : 3
Acg. Instrument @ Instyumere L Locarion @ Viaml 63
Injection Date @ 11/25f2010 6:5L:22 FH mj: L

Inj Velume : 5 pl

irq. Merhod : Di\LOWTHLADATEY THL-6-108\THL-6-108 2010-11-2% 15-58-47) ODH-30-20-05ML-
21 ONN- 30N M

last changed @ LLFZ9/2010 8:55:30 IM by THL

inalysis Method : Dr\LCHTHLADATELTHE-6-108\THL-6-108 2010-11-29 15-50-47\063-0301. IHDA.N |
(DH-50-20-05ML- 2L 0NH-2 0 IN. M)

las changed  : 2/20/2011 3:23:52 PM by LTL-

i
500
A0 =
o0
falll
i)
i
2 4 i
Sorted By - Himal
ruleiplier : L. Q000
Dilucion | L. (000
Uze Multiplier & [ilution Factor with ISTDs
Signal 1: VD1 &, Wavelergrh=210 nm
Peak RetTime Type Width irea Height Area
i [min] jmin] =Y *= mall ] ]
| e T B i
1 15.83) BE 0.5659 2,3437%e4 633, 10192 22.0418
Z 2L 543 W 1.2564 1779,800258 19.8%404 7.0581
Totals : 2.52179e4 65299603
==g'q-idcz:===:::::::l.d_llﬂ============:-Hfﬁi:::::::::::::-w-iﬂ-:::::
*x% End of Report *%*
Tnaorument 1 22020810 3:22:57 B LIL Page I of L
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Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

jata File DoyLO\THLABATEN\THL-5-108C-RACATHL-6-1080-FAC 2010-11-2% (8-57-25,001-0201.D
tample Mame: THL-6-108CRAC

Aco, Operastor
Ao Instnmmers ; Instrumert 1
Injection Dote @ 1L#29/2010 9:05:458 AM

Seq. Line : 4
Location + Vial 1
Inj : 1
Inj ¥Wolume : 5 ni
1 DALY THIADATEN THL-9-106C-RACA\THL -6 -108C=RAC 2010-11-29 D&~
20=-0 SML-210M1-3 0 I . K
Last changed + LLS29/2010 8:55:30 AN by THL
inalveis Mechod @ DeALCY, THLADUATEY THL-6=108C- RACH THL -6-106C-RAC 2010-11-29 08-57-25%001-0201.
INDAWH (ODE-50-20-05HL -2 LO1I-301IH. M)
Last chauged 1 2F20/20L1 3:22:06 PH by LTL -

jmodified after loadin

A, Method

- Z5NOPH-E0-

TN 7, DG eng = 10 P LT o Lo VAT T Lo 1 (i - PO O FIL G- 108 L P 00T O 1 1~ (g O 100 O
neld ]
m E
501 |I | HO
I But,C
100 | . . .
| o-Me0-Phe Sy~ 0 OLCH; g
t50 H -~
0 . b
'll {4hi) A
100 { ]I ! \
[ { \
| | i Y
| 40+ 1 | L)
} 3 / b
\ -.
{ \ Fi N
LR -'|l M 4 -,
14 1‘& :'! o ) I EIE' 24 Tl
Area Percent Report
Sorted By H Sremal
Mulciplier : 1. o000
Id lucion f 1. 000
Uze Mulriplier & Dilution Fector with ISTDS
Zignal 1: ViDL &, Wawelength=210 nm
Pesle FerTime Type Width Ares Height Area
# [min} [min] = *= [mAIT ] %
el e B e B e e e L] it |
L 14,057 EB 0.5785 1.14525e4 303.04 165 L0L2085
2 Z2l.b64s EB 1.0670 1.13561e4 163. 11951 43,7015
Totals 1 Z.2048624 467.06126
%% Pred of Fepore
Instrumert 1 Z/20/Z011 3:22:10 FH LTL Page 1 of
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Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

pata File Dy LOYTHLADATEA\THL-6-108\THL-6-108 2010=-11=-2% 15-53-47\062-050L.D
tample Meme: THL-6- 1036

SZsssss=Scsanooaiie

Aoy, Operacor Seg. Line @ 3
Acd. Instrument @ Locacion : Vial 62
Injection Dete = 1LA2872010 4:=38:48 PH I:: .k

Inj Voelume @ 5 pl

Eoooondmses e eSS

Acyg. Method 1 DiALCVTHIADATEY THL-6-108\ THL-6- 108 2010-11-2% 15-59-47 ASH-50-20-05L0-

ZLONM-FOMIN. M
tast changed  : LLS1G/2010 3:45:02 P by DA

inalyzis Method @ Doy\LOyTHLADATE) THL-6-108% THL-6-105 2010-11-20 15-58-474062-0301.DAEA.H [

ASH-50-20~-05L=- 21 0iH~3 001N 1)
Lazt changed i o2420/20L) 3:18:38 PH by LTLC
tnodified after loading

TR &, B valer = 10 rvm (L FICAT 15 FiL B 1 0T L9008 200 1 178 15-00- 37 QUz-030% 1)
mal ] -
[
=
2504
& \1\
200 -,Ii
140 1
100+
P
g4 3 ol j
e .
a L_,,-F"".-_'_H-_\-"‘—‘—-—- 5 jl Hﬂ_‘“"‘ﬂ-\_._,_
1 18 12 20 B 3'4 i e
Area Fercent Beport
Sorted By d Fignal
mulciplist : 1. 0000
Diluticn i 1.0000
Uze Maltiplier & Dilucion Factor with ISTDE
Signal 1t VDL A, Waveletgth=210 rm
Feals RetTime Type Width Area Height krea
F [min] |min] =i %5 [maU | %
mamefone sem fpan o Bttt ettt | o i it [
1 15765 MF L7615 L1607 T460%  15.21164 6.57LG
2 19,723 VB 1.2790 2.1453ked 245. 26463 23,0282
Torals i 2.30508ed4  263.47628
i e R B B B EE EE S e s En s e S e smsaz=sss==========
% End of Peport ==
Instrumernt 1 272072000 3:18:40 MM LTL Page L
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Supplementary Material (ESI) for Chemical Communications
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sata File D:yLCYTHLADATENTHL-6-1O8BFACY THL-6-1086-FAC Z2010-11-27
jample Neme: THL-6-10SE-PAC

Ao Operstor H
Arg. Instnumerts @ Instrument 1 Location @ Vial 72
Injection Dete @ LLF27F2010 3:159:21 PH Inj 1

Inj ¥olitme : 5 pl
Dy LOY THLADAT By THL=f=1
05ML-2 LONH- 20MIN. M

1171872000 3:45:02 PN by DXDQ

Ao Methed =

Last changed %
anelyzis Mechod @
INDAM (ATH-50-20-05ML-2 LOBM 3010 K. 1)
Zf20/20LL 3:1%:46 PH by LTL -

Last changed

15-L7-4a\072-0L01.D

RERACHTHL-6-108B-FAC 2010-11-27 L5=17=-43% ASH-80-20-

D24 LEY THIADAT By THL-6- LOBBRAC, THL- 6~ 1088 ~FAC 2010-11-27 15-17-434072-0101.

mAl ]
HO
260 -
ButQ,Cr
21010 g rrebde0-Phe sy 00, CH,
_ ;i 5 H
| i\ Pay 4hj)
! Py P
| 0 II' \ { \'-\
i \ / N
I\ N
50+ | 1 ,'r e
_.'f 1'\_\ ! -\“"\-». i
g o, T P i |
. . i
1% i 13 @ = e min

=====SsSSSSSSSSoZaTRRn S SESdEEERE S

Area Percent Report

mmmm e AN S S S S T s— s oo ssos oo ST os on OEE R e EEE

Jorted By H Siqnal
HMulciplier 3 1. 0000
I lueian E L, 0000

Uze Multiplier ¢ Dilueion Facror with ISTDs

Signal 1: YD1 A, WavelengtheZ1D fm

Peak RetTime Type Width Area Height Area
#  [min] [min] m&F *=2 (AU | §
B I et e et
1.1433 1.30040e4  165.57406 45,0227

L i5.107 BB

& 19,925 BB 149. 71518 50,9773

1.3312 1.36160ed

Torals 2,.67100es 31969214

Beport Tt

=1 Frygl o

Instrumert 1 272072011 3:13:52 PM LIL

63
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Supp!er.nentary. Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Jata File D% LCATHLADATENTHL~6-108) THL-6-108 2010-1L-2% 15-59-474065-0501.D
jample Weme: THL-6-105E

kg, Operenolr : THL Seq. Line : 5

fog. Instrumert @0 Instrumerc ) ] Location : Vial 63
Injection Date : 1172942010 5:37:19 P Inj+ L
Inj Volume : 5 wl

Ao, Method
2548 301N .

Last chaiged 11/22/2010 4:59:06 P by THL

[ ALY, THLADAT By THL- 6- L0814 THL-6- 108 20L0-11-20 15-55-47\ hSH~H0-20-0 5HL-

inalveis Meched @ D:3LCWTHLADATEY THL-6-108% THL-6- 108 2010-11-25 15-58-47T) 06 5-0501. I8 B 1 |

ASH-80-20-051L- 254E-S0M T M)
Last changed : Z/Z0/20L1 3:25:58 MH by LTL ~
{modified after Loading)

B T F e 25 (0 v T HoVDAT = LB TS FLE 08 0 -ThM e -7 0R-0301.00 |
ol -‘
o
#01 e df-"
3
__l"ﬂ"'
i
0 i
[}
II
1
1
i |
Y
1"
! 3
| 4
20 - J *,
~ R
o .
: f :
] [ .
- ",
g e j T
- T v T T T T T T
0 12 14 16 13 £y e 4 2 min

s smsss=——o#EESSSSooonedSSSSSIRmeSSSSSoSonESSSSSSSmaRss

Area Percent Report

—mEEECS S oamesSSTT oo mEEISSS S me SRS

Zorted By - 3ignal
Multiplisr H 1,000
fri durice H 1. 0000

Uze Malriplier & Dilucion Facoor with I5Tha

gagmal lr VDl &, Wawve letoch=Z54 rm

Pesic RerTime Type Wideh hres Height Ares
& |min) [min] miF 7= [milF ] i
i | i e s | e e [ St | e ]
1 12,072 BB 1.005% 31587762 4. 18676 4.3444
Z E1.375 MM 1,7738 6955.00781  65.346%0 B85.6330

Tocals 3 7270, 88550 69, 53566

- ——ssssZSoooossEESTooToesESTSSooSESSSSSSooRRss

=== Prd of Beport %%

Tnstpument 1 2/20/2011 3:26:03 FM LIL
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Supplementary Material (ESI) for Chemical Communications
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wara File Dy LOATHLADATEY THL~6-108C-E\ THL-6-L0ST«E-FAC 2010-11-28 15-34-300003-030L. 1
jample Mame: THL-5-103E-BAC

T T

Aey. Operscor
Apgq. Instrumenc
Injection Date
Ao, Method

Last chenged

Analysiz Mechod

e D S

3

: THL Seq. Line :

¢ Instrumert. 1 Locecion @ Vial 3

s LL/28/2010 2:38:48 FH mji: 1L
Ing Volwme @ 5 ul

1 e YLO, THLADATEY THL-6-108C- B\ THL <6-105C-E-RAC 2010-11-38 13«34-30%ATH-E0-
20-0SML- 2540 -3 0T B

v M1422/2010 4:5%:06 FM by THL

Dz \LCY THLADAT B THL-6-1 08 C- B, THL -6-L08 C« E=FAC ZOL0-11-28 13-34-300003-0301.

DAL M (ASH-80- 20-0 5L -2 S4001-S0 1IN, M)

Lazt chandged t 24202001 3:27:10 PH by LTL
ified afcer Ioadingg
TIVON &, O Elergm=ad i (AL EXTHL- 6 N0C- BT HLE- 1080-E- FAL 20 101 -39 1448 S0+ 02D 1.0
T =
oy
iy o HO
i But0,C
140
|y e
i 1254
1600 4 O &
(4hk) &
25 ]
\.
504 \
254 / \
5 . \‘-\-.H_ : ¥ i
1 i 14 15 12 @ 10 14 P i
Area Percent Report
sarved By 44 mal
Maltiplier 1. 0000
[ lucion £ 1.0000
Uze Multiplier s Dilution Factor with ISTDE
Sigunal L: VED1 A, Wavelength=254 rm
Pegly RetTime Type Widrth ires Height Area
i (mn] [min] miF *=  [mAU | i
e s ] ] e o e e
I 11.852 VB 0.6554 7743.1L708 174.50%72 50,2175
2 E.M7EE 1.3726 7046.30957 82.7L335 49.7825
Totals @ L.53594ed 257. 22307

B

L L

*=* End ol Repore ==

Instyumert. 1 2/20/2011 3:27:14 PN LTL

Page L of L

65



[Data

File D:%\LOATHLADATEATHL-6-100% THL-6-100 2010-11-22 15-52-539%

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

047-9701.D

Zample Namne: THL-5-L00D

hzg. Operator
horg. Instrument
Injection Date

oo Hethod

Lazt changed
Analysis Method

last changed

rme
Instrumens i Locacion @ Vial 17
1172202010 5:47:1e FH Ing ¢ 1

Ing Volume : 5 b

b2 L0y THIADAT B, THL-6-100" THL-6=100 2010-11-22 15-52-58% A5H-80-20-0510-
2549 B0MER . 1

LLf22/2010 4:59:06 PH by THL

Ds W L0y THLADATEY THL-6-1004 THL-6-100 2010-11-22 15-52-58%017-0701.INDALH
ASH-80-20~0 5L~ 25 9TH-301M I . 1)

2F20/200L 3:08:34 PH by LTL -
imodified afcer loadineg)

T AmDT A, dGelergie 2o nm (OALCT AL BTHLS |
[l -E
0
[ @ L 05CH;
i -]
'{\.
04 . \
o ",
g &
- \
1] b ..
i S E o
| eat” — —
o
| 10 ; . : . T ;
| 14 ] g W0 FE 4 iy
Ares Percernt FeporT
Sorted By i Slgnal
Huiciplist 1. 0000
i lucioe H 1. 0ooo
Uge Maltciplier & Dilution Factor wich ISTDs
Signal 1: WDl &, Wavelength=254 rm
Pede PerTime Type Wideh Area Height Area
§  [minf [min] miT *a2 mar ] H
e B B L e
L M5, 685 HF 1.7726 T4, 80109 G. 65365 14,1486
£ 16,580 FH 1.5427 4300.87508 46. 25580 85,8514
Totals : SO08, 67706 52.91955
%% End of Repore. *™@%
In=trument 1 ZF20/20LL 3:05:35 FH LTL Page 1 o
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Supplementary Material (ESI) for Chemical Communications
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Paca File D% LOATHLADATE\THL-6-100C-D-RAC\THL-6-L00C-D-PAC 2010-11-21 15-03-074010-0201.D
Sample Nsme: THL-6-8D-rac

R T N O e R

Aog. Opsrstor

Acig. Instiument

Injection Date
Aoy, Method

Last chamged
Analysis Mechod :

: THL Seg. Line : s

Instoument L Location @ Vial 10

t L1/ZLF2000 £:32:17 ™ Imj: L

Inj Veolume : 5 ul

¢ DeALCYTHLADAT B THL-6-L00C-D-FAC\ THE-6 -1 000 -D-RAC 2010-11-21 15-03-07\A38-
AO-Z0-05ML-2540M. M

: L1/21f2000 6:13:57 M by THL
DALY THIADAT By THL - 6-LO0C-D-PAC, THL -6 - 1000 -0 -0 2010-11-21 18-03-0740 10—
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