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1. General methods

Flash chromatography (FC) was carried out using silica gel (200-300 mesh).
Monitoring of reactions was performed by TLC on silica gel precoated on glass plates,
and spots were visualized with UV light at 254nm. *H and **C NMR were recorded in
CDCl; on Bruker AVANCE 111 (500 MHz for *H NMR and 125 MHz for *C NMR).
TMS served as internal standard (6 = 0 ppm) for *H NMR and CDCl; was used as
internal standard (6 = 77.0 ppm) for *C NMR; *H NMR data are reported as follows:
chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet),
coupling constants (Hz) and integration. HPLC experiments were carried out using a
JASCO LC-2000 Plus system with MD-2010 HPLC diode array detector.

All experiments were carried out under air. Reactions in the ball mill were conducted
using a Fritsch Planetary Micro Mill model “Pulverisette 7”. The milling instrument
consists of a main disk which can rotate at a speed of 100-800 rpm and accommodates
two grinding bowls (45 mL). Both bowls and balls (2 mm diameter) are made of

stainless steel.

Catalysts I-111*, compounds 22 were synthesized according to the reported procedures.
Commercially available compound 1 and solvents were used without further
purification or drying. All reactions were carried out in oven-dried glassware.
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2. General procedure:

A clean, dry ball milling vessel was charged with 80 stainless steel grinding balls (2
mm diameter), the catalyst 111g (0.04 mmol, 0.5 mol %), nitroolefins 2 (8.00 mmol),
1,3-dicarbonyl compounds 1 (2.0 equiv.) sequentially. The vessel was closed, and
the milling was started (milling cycle: 5 min milling at 400 rpm, followed by a 2 min
pause). As the reactions were proceeding, the yellowish nitroolefins disappeared, and
the reaction mixture turned colorless. During the pause, the mixture was sampled and
dissolved in CH,ClI,, followed by the TLC analysis immediately. Upon consumption
of nitroolefin substrate (monitored by TLC), the mixture was obtained by washing the
vessel and the balls with 3 x 35 mL EtOAc. The EtOAc solution was concentrated
and purified by Flash chromatography to afford the conjugate addition product. The
enantiomeric excess was determined by chiral-phase HPLC analyses.

The two equivalents of the 1,3-dicarbonyl compound is necessary for the
completion of the reaction. If 1:1 reagent ratios are used (other conditions was same
with Table 3, entry 1), the yield was low and couldn’t consume the nitroolefin entirely
even with longer milling time (58% yield, 30min), but the high enantioselectivity was
maintained (93% ee). The excess of 1,3-dicarbonyl compound was removed by Flash

chromatography.

3. Characterization results
3a
O O

©/:\/N02

'H NMR (500 MHz, CDCly): & = 7.36-7.26 (m, 3H), 7.21-7.15 (m, 2H), 4.69-4.57 (m, 2H), 4.37
(d, J = 10.8 Hz, 1H), 4.24 (ddd, J = 10.8, 7.9, 4.8 Hz, 1H), 2.29 (s, 3H), 1.94 (s, 3H); *C NMR
(126 MHz, CDCls): § = 201.75, 200.97, 136.08, 129.34, 128.55, 127.96, 78.19, 70.76, 42.83,

30.40, 29.54; HPLC (AS-H, 15% iPrOH in hexane, flow rate 1.0 ml/min): tg major
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isomer = 17.4 min, tg minor isomer = 27.8 min.

'H NMR (500 MHz, CDCls): § = 7.12 (d, J = 8.0 Hz, 2H), 7.06 (d, J = 8.1 Hz, 2H), 4.66-4.55 (m,
2H), 4.35 (d, J = 10.8 Hz, 1H), 4.20 (ddd, J = 10.9, 7.7, 5.0 Hz, 1H), 2.30 (s, 3H), 2.29 (s, 3H),
1.94 (s, 3H); ®C NMR (126 MHz, CDCls): & = 201.86, 201.09, 138.34, 132.89, 129.98, 127.79,
78.35, 70.84, 42.48, 30.36, 29.45, 21.02; HPLC (AD-H, 10% iPrOH in hexane, flow rate 1.0

ml/min): tg major isomer = 13.0 min, tg minor isomer = 20.3 min.

'H NMR (500 MHz, CDCly): & = 7.28-7.08 (m, 1H), 7.08 (d, J = 7.7 Hz, 1H), 6.95-6.79 (m, 2H),
4.78 (dd, J = 12.1, 7.9 Hz, 1H), 4.67-4.54 (m, 2H), 4.49 (ddd, J = 10.9, 7.9, 4.4 Hz, 1H), 3.88 (s,
3H), 2.28 (s, 3H), 1.94 (s, 3H); *C NMR (126 MHz, CDCls): 8 = 202.22, 201.52, 157.03, 130.22,
129.70, 123.58, 121.12, 111.25, 76.52, 68.95, 55.40, 38.97, 30.36, 28.76; HPLC (AD-H, 1%
iIPrOH in hexane, flow rate 1.0 ml/min): tg major isomer = 47.2 min, tg minor isomer

=55.3 min.

3d
O O

~_NO,
\/©/\/

O



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

'H NMR (500 MHz, CDCl;): § = 7.10 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.66-4.49 (m,
2H), 4.33 (d, J = 10.9 Hz, 1H), 4.20-4.19 (m, 1H), 3.77 (s, 3H), 2.29 (s, 3H), 1.94 (s, 3H); **C
NMR (126 MHz, CDCls): § = 201.84, 201.14, 159.53, 129.07, 127.70, 114.68, 78.43, 70.91, 55.21,
42.13,30.32, 29.45; HPLC (AD-H, 10% iPrOH in hexane, flow rate 1.0 ml/min): tx major

isomer = 20.4 min, tg minor isomer = 30.9 min.

3e

/@/\/NOZ
F

'H NMR (500 MHz, CDCly): § = 7.21-7.14 (m, 2H), 7.07-6.99 (m, 2H), 4.61 (d, J = 6.3 Hz, 2H),

:

433 (d, J = 10.8 Hz, 1H), 4.25 (dt, J = 10.8, 6.3 Hz, 1H), 2.29 (s, 3H), 1.97 (s, 3H); °C NMR
(126 MHz, CDCly): § = 201.47, 200.75, 163.46, 161.49, 131.87, 131.84, 129.75, 129.68, 116.40,
116.23, 78.11, 70.66, 42.06, 30.37, 29.63; HPLC (OD-H, 5% iPrOH in hexane, flow rate 1.0

ml/min): tg major isomer = 44.7 min, tg minor isomer = 52.2 min.
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'H NMR (500 MHz, CDCly): & = 7.47-7.39 (m, 1H), 7.30-7.21 (m, 2H), 7.19-7.12 (m, 1H), 4.84
(dd, J = 12.4, 6.8 Hz, 1H), 4.78-4.72 (m, 1H), 4.67 (dd, J = 12.4, 4.0 Hz, 1H), 4.60 (d, J = 9.9 Hz,
1H), 2.29 (s, 3H), 2.04 (s, 3H); *C NMR (126 MHz, CDCl5): & = 201.84, 200.83, 133.77, 133.52,
130.64, 129.68, 129.03, 127.63, 76.19, 68.90, 38.88, 30.85, 28.60; HPLC (AD-H, 1% iPrOH in
hexane, flow rate 1.0 ml/min): tg major isomer = 36.3 min, tg minor isomer = 42.5

min.

39
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'H NMR (500 MHz, CDCly): § = 7.39-7.24 (m, 2H), 7.20 (s, 1H), 7.12-7.04 (m, 1H), 4.73-4.54 (m,

2H), 4.34 (d, J = 10.6 Hz, 1H), 4.22 (ddd, J = 10.6, 7.8, 4.8 Hz, 1H), 2.30 (s, 3H), 2.00 (s, 3H); **C
NMR (126 MHz, CDCly): 6 = 201.32, 200.45, 138.28, 135.20, 130.58, 128.85, 128.19, 126.15,
77.74, 70.37, 42.37, 30.46, 29.76; HPLC (AS-H, 15% iPrOH in hexane, flow rate 1.0

ml/min): tg major isomer = 19.4 min, tg minor isomer =40.5min.

3h

Cl

'H NMR (500 MHz, CDCl5): 8 = 7.31 (d, J = 5.4 Hz, 2H), 7.13 (d, J = 8.5 Hz, 2H), 4.68-4.51 (m,
2H), 4.33 (d, J = 10.7 Hz, 1H), 4.23 (ddd, J = 10.7, 7.5, 5.1 Hz, 1H), 2.30 (s, 3H), 1.98 (s, 3H); *°C
NMR (126 MHz, CDCls): 6 = 201.38, 200.56, 134.61, 134.58, 129.57, 129.34, 77.92, 70.55, 42.16,
30.42, 29.66; HPLC (AS-H, 15% iPrOH in hexane, flow rate 1.0 ml/min): tg major

isomer = 17.0 min, tg minor isomer = 33.9 min.

3i

B

"
'H NMR (500 MHz, CDCls): § = 7.63 (dd, J = 8.0, 1.0 Hz, 1H), 7.29 (td, J = 7.6, 1.0 Hz, 1H),

7.21-7.04 (m, 2H), 4.84 (dd, J = 12.4, 6.4 Hz, 1H), 4.77-4.71 (m, 1H), 4.67 (dd, J = 12.4, 4.1 Hz,

1H), 4.60 (d, J = 9.7 Hz, 1H), 2.29 (s, 3H), 2.05 (s, 3H); *C NMR (126 MHz, CDCl,): & = 201.91,
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200.83, 135.11, 134.00, 129.94, 128.82, 128.24, 124.55, 76.25, 69.08, 41.08, 30.95, 28.43; HPLC
(OD-H, 5% iPrOH in hexane, flow rate 0.8 ml/min): tx major isomer = 40.9 min, tg

minor isomer = 52.6 min.
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Br
'H NMR (500 MHz, CDCl,): 8 = 7.43 (d, J = 7.9 Hz, 1H), 7.36 (t, J = 1.5 Hz, 1H), 7.21 (t, J = 7.8

Hz, 1H), 7.13 (d, J = 7.8 Hz, 1H), 4.66-4.59 (m, 2H), 4.35 (d, J = 10.6 Hz, 1H), 4.22 (ddd, J =
10.6, 7.7, 5.0 Hz, 1H), 2.30 (s, 3H), 2.01 (s, 3H); *C NMR (126 MHz, CDCl5): § = 201.32, 200.52,
138.57, 131.73, 131.06, 130.82, 126.65, 123.24, 77.72, 70.25, 42.30, 30.50, 29.84; HPLC (AS-H,
15% iPrOH in hexane, flow rate 1.0 ml/min): tg major isomer = 19.5 min, tg minor

isomer = 40.5 min.

3k
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Br

'H NMR (500 MHz, CDCly): & = 7.46 (d, J = 8.4 Hz, 2H), 7.08 (d, J = 8.4 Hz, 2H), 4.62 (d, J =
6.4 Hz, 2H), 4.33 (d, J = 10.7 Hz, 1H), 4.22 (dt, J = 10.7, 6.4 Hz, 1H), 2.29 (s, 3H), 1.98 (s, 3H);
BC NMR (126 MHz, CDCl3): 6 = 201.35, 200.60, 135.21, 132.46, 129.67, 122.58, 77.82, 70.35,
42.21,30.44, 29.77; HPLC (OD-H, 10% iPrOH in hexane, flow rate 0.8 ml/min): tx major

isomer = 40.5 min, tg minor isomer = 44.5 min.

3l
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'H NMR (500 MHz, CDCl3): 6 = 7.93 (dd, J = 8.1, 0.8 Hz, 1H), 7.62-7.55 (m, 1H), 7.53-7.43 (m,
1H), 7.36 (d, J = 7.8 Hz, 1H), 4.98 (dd, J = 13.3, 7.1 Hz, 1H), 4.84 (dd, J = 13.3, 3.7 Hz, 1H),
4.78-4.70 (m, 1H), 4.67 (d, J = 8.8 Hz, 1H), 2.31 (s, 3H), 2.13 (s, 3H); °C NMR (126 MHz,
CDCly): 5 = 201.55, 200.50, 149.82, 138.63, 133.45, 131.25, 129.34, 129.23, 125.51, 76.54, 69.06,
37.14,31.21, 29.31; HPLC (OD-H, 10% iPrOH in hexane, flow rate 1.0 ml/min): tz major

isomer = 42.6 min, tg minor isomer = 77.9 min.

3m

mNoz
Cl Cl

'H NMR (500 MHz, CDCly): & = 7.46 (d, J = 2.1 Hz, 1H), 7.23 (dd, J = 8.4, 2.1 Hz, 1H), 7.11 (d,

:

J = 8.4 Hz, 1H), 4.83 (dd, J = 12.4, 6.7 Hz, 1H), 4.72-4.67 (m, 1H), 4.64 (dd, J = 12.4, 4.1 Hz,
1H), 4.55 (d, J = 9.8 Hz, 1H), 2.30 (s, 3H), 2.07 (s, 3H); *C NMR (126 MHz, CDCls): & = 201.54,
200.50, 135.06, 134.52, 132.17, 130.46, 127.97, 75.96, 68.80, 38.46, 30.84, 28.63; HPLC (AD-H,
10% iPrOH in hexane, flow rate 1.0 ml/min): tg major isomer = 11.7 min, tg minor

isomer = 14.7 min.

3n
O O

N02

'H NMR (500 MHz, CDCly): § = 7.84-7.77 (m, 3H), 7.65 (s, 1H), 7.52-7.45 (m, 2H), 7.30 (dd, J =

:
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8.5, 1.6 Hz, 1H), 4.72 (qd, J = 12.5, 6.2 Hz, 2H), 4.49 (d, J = 10.7 Hz, 1H), 4.45-4.36 (m, 1H),
2.31 (s, 3H), 1.94 (s, 3H); *C NMR (126 MHz, CDCl5): & = 201.76, 200.92, 133.40, 133.30,
133.01, 129.36, 127.94, 127.71, 127.51, 126.74, 126.66, 125.04, 78.14, 70.71, 42.92, 30.46, 29.61;
HPLC (AD-H, 10% iPrOH in hexane, flow rate 1.0 ml/min): tz major isomer = 21.0

min, tg minor isomer = 26.9 min.

30

'H NMR (500 MHz, CDCl3): § = 7.36 (d, J = 1.2 Hz, 1H), 6.30 (dd, J = 3.2, 1.9 Hz, 1H), 6.18 (d,
J=3.3Hz, 1H), 4.67 (d, J = 5.7 Hz, 2H), 4.39 (d, J = 9.8 Hz, 1H), 4.36-4.32 (m, 1H), 2.28 (s, 3H),
2.08 (s, 3H); *C NMR (126 MHz, CDCly): § = 201.47, 200.82, 149.50, 142.86, 110.79, 108.79,
75.81, 67.82, 36.56, 30.59, 29.32; HPLC (AD-H, 10% iPrOH in hexane, flow rate 1.0

ml/min): tg major isomer = 13.8 min, tg minor isomer = 16.3 min.

3p

'H NMR (500 MHz, CDCly): 5 = 7.24 (s, 1H), 6.91 (d, J = 18.1 Hz, 2H), 4.66 (d, J = 3.9 Hz, 2H),
454 (d, J = 4.0 Hz, 1H), 4.41 (d, J = 9.6 Hz, 1H), 2.29 (s, 3H), 2.07 (s, 3H); *C NMR (126 MHz,
CDCls): & = 201.44, 200.64, 138.52, 127.35, 126.98, 125.70, 78.49, 71.00, 38.23, 30.51, 29.64;
HPLC (AD-H, 10% iPrOH in hexane, flow rate 1.0 ml/min): tx major isomer = 16.4

min, tg minor isomer = 22.1 min.

4a
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'H NMR (500 MHz, CDCl): & = 7.34-7.25 (m, 3H), 7.22-7.18 (m, 2H), 4.87-4.80 (m, 0.32H),
4.79-4.75 (m, 1.73H), 4.26-4.18 (m, 1H), 4.14 (d, J = 9.6 Hz, 0.8H), 4.05 (d, J = 9.8 Hz, 0.15H),
3.77 (s, 0.44H), 3.52 (s, 2.58H), 2.29 (s, 2.58H), 2.05 (s, 0.45H); *C NMR (126 MHz, CDCl5): &
= 201.05, 200.24, 167.95, 167.33, 136.40, 136.27, 129.09, 128.90, 128.30, 128.20, 127.82, 127.79,
77.71, 77.59, 61.76, 61.34, 52.85, 52.65, 42.55, 42.25, 30.26, 30.12; HPLC (AD-H, 5% iPrOH
in hexane, flow rate 1.0 ml/min): dr=1.6:1, major diastereomer: tr major isomer =
20.3 min, tg minor isomer = 38.6 min, minor diastereomer: tg major isomer = 36.4

min, tg minor isomer = 31.1 min.
4b
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'H NMR (500 MHz, CDCls): & = 7.33-7.25 (m, 3.48H), 7.23-7.18 (m, 2.24H), 4.88-4.79 (m,

gj

0.93H), 4.75 (d, J = 6.5 Hz, 1.32H), 4.26-4.17 (m, 2H), 4.15-4.01 (m, 1.47H), 3.97 (g, J = 7.2 Hz,
1.32H), 2.30 (s, 2H), 2.04 (d, J = 10.0 Hz, 1.83H), 1.27 (dt, J = 10.5, 7.1 Hz, 1.89H), 1.0 (t, J =
7.1 Hz, 2H); *C NMR (126 MHz, CDCl5): & = 201.12, 200.43, 167.53, 166.87, 136.50, 136.48,
129.08, 128.86, 128.28, 128.20, 128.03, 127.92, 77.89, 77.80, 62.15, 62.00, 61.88, 61.60, 42.57,
42.32, 30.24, 29.95, 13.91, 13.60; HPLC (AD-H, 1% iPrOH in hexane, flow rate 0.8
ml/min): dr=1.5:1, major diastereomer: tg major isomer = 48.2 min, tg minor isomer =
82.1 min, minor diastereomer: tg major isomer = 145.1 min, tg minor isomer = 99.7

min.

4c
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'H NMR (500 MHz, CDCly): & = 7.27-7.31 (m, 3H), 7.21-7.22 (m, 2H), 4.77-4.65 (m, 2H), 4.14
(m, 1H), 4.02 (d, J = 10.3 Hz, 1H), 2.30 (s, 3H), 1.16 (s, 9H); *C NMR (126 MHz, CDCls): § =
201.34, 165.86, 136.65, 128.82, 128.25, 128.18, 82.91, 78.35, 63.05, 42.35, 29.66, 27.34; HPLC
(AD-H, 5% iPrOH in hexane, flow rate 1.0 ml/min): dr=1.4:1, major diastereomer: tg
major isomer = 25.4 min, tg minor isomer = 18.9 min, minor diastereomer: tg major

isomer = 10.5 min, tg minor isomer = 15.9 min.

ad
O O
\OMO/
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'H NMR (500 MHz, CDCls): & = 7.34-7.26 (m, 3H), 7.23 (dd, J = 5.3, 3.1 Hz, 2H), 4.90 (qd, J =
13.2, 7.0 Hz, 2H), 4.25 (td, J = 9.0, 5.1 Hz, 1H), 3.87 (d, J = 9.1 Hz, 1H), 3.76 (s, 3H), 3.56 (s,
3H); *C NMR (126 MHz, CDCly): & = 167.83, 167.23, 136.18, 129.00, 128.40, 127.86, 77.39,
54.76, 52.96, 52.77, 42.94; HPLC (OD-H, 10% iPrOH in hexane, flow rate 1.0 ml/min): tg

major isomer = 24.0 min, tg minor isomer = 26.5 min.

4e

EtO Ph

e

'H NMR (500 MHz, CDCly): 8 = 8.05 (d, J = 7.1 Hz, 2H), 7.61 (d, J = 6.7 Hz, 1H), 7.49 (t, J = 6.8
Hz, 2H), 7.30 (s, 5H), 4.93 (d, J = 9.7 Hz, 1H), 4.77 (q, J = 12.4 Hz, 2H), 4.49 (s, 1H), 3.86 (d, J =

3.8 Hz, 2H), 0.89 (t, J = 6.6 Hz, 3H); *C NMR (126 MHz, CDCl5): & = 192.77, 166.98, 136.28,
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135.85, 134.23, 128.89, 128.30, 77.98, 61.93, 57.04, 43.13, 13.57; HPLC (OD-H, 10% iPrOH
in hexane, flow rate 1.0 ml/min): dr=1.7:1, major diastereomer: tr major isomer =
19.6 min, tg minor isomer = 17.0 min, minor diastereomer: tg major isomer = 21.9

min, tg minor isomer = 38.1 min.

4f

O
O\szOMI\eIO
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'H NMR (500 MHz, DMSO): & = 7.47 (d, J = 7.0 Hz, 1H), 7.35 (dd, J = 14.2, 6.7 Hz, 4H), 5.22 (t,
J = 12.4 Hz, 1H), 5.00-4.89 (m, 1H), 4.41-4.31 (m, 1H), 4.10 (dd, J = 15.9, 8.2 Hz, 0.5H), 4.01
(dd, J = 16.5, 8.1 Hz, 0.5H), 3.73 (dt, J = 8.6, 5.0 Hz, 1H), 2.80 (ddd, J = 13.5, 8.1, 5.1 Hz, 0.5H),
2.64-2.57 (m, 0.5H), 2.56-2.46 (m, 1H), 2.38 (s, 2H), 2.34 (s, 2H); *C NMR (126 MHz, DMSO):
& = 201.64, 201.55, 174.52, 173.33, 134.85, 134.64, 129.26, 128.86, 128.74, 128.57, 128.47,
128.32, 76.63, 75.13, 66.15, 66.07, 64.01, 63.71, 45.44, 45.14, 28.08, 26.08, 26.01, 25.45; HPLC
(OD-H, 20% EtOH in hexane, flow rate 1.0 ml/min): dr=5.3:1, major diastereomer: tg
major isomer = 13.2 min, tg minor isomer = 19.9 min, minor diastereomer: tg major

isomer = 17.6 min, tg minor isomer = 44.7 min.



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

3a
ASEREEREERERNEEE

P P P P e e e e e B B P B B P P

208
-1 537

I |

\

A 4 y
g &
~ "
l:D 2.5 20 1'5
=2
=R
0 0
 §
A NO,
P

60 M0 20 20 N M 190 D 1) A S0 3 M L4 D& ®e % & W B 0 @ ¥ M 0 0 - M -3 40 50

3b



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

-
g A8 ¥
L] Mt -
| "} i
~. .NO»
[ J
NG
L S — »—l - '-l - —lw -
e <P . %
B3 855 : 3
- O —— o "
nwo 25 2.0 &€ a0 Ls 0 £ £9 &S 9 s 0 A6 1o & 24 LS 1.0
>
e gt s B9y
a& BHAS § 8%z
VSAF | e\

e p—t—p——

| ANLALY LA ey Lt
a -0 - -3 - -8

ey

———— gt g

M & s &@ 3N N 10

et e ety -}
190 10 1T 10 IS0 0 130 1M 110 (e W B
=

R e

L anans
0 40 20 20 210 20

3c



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

ZREZEFEREEE S2ESERS8NSSETR4SR N &
0 Q

vr ¥ yop » o
11 888 B 3 &
a- -—— - ~ -~
' ' . . . " i
e o a8 20 4.5 an .5 18 [ 43 £¢ &S { ¥ ] e 4.0 is . 3 25 2.0 1.5 1.4a
™
R = R & =BLEE = & 8=
RS s BRcty = EnERR 8 R RR
; i v )/ Resr

B 5 o A B L0 AR M A

T

¢ S € ¥ N W 4 - -N -N 4 -8

X0 M X0 20 MO N0 150 13D 17D 0 1M M0 X ¥ 10 M0 ¥ B W
=

3d



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

‘ il ‘m‘
7 01

6553
Lo
NG 105

-

-1

D R
v ¥ L . (3 .
B 8 888 = s R
™~ ™~ ™ —— -~ - o
s —— — ————— ———t v ' —
25 2.0 ES an 1 .o &3 &L &£ 54 L X i 1.5 xa 26 A LE 1.0 [ K-
™
- - i
3= ; o 3 2\ARE ” = 092
RA & 88 = BExsER 2 ¢ 8RR
e 1 A ] SO Ao | W
|
o 0
)
X NO;
~ b
0"
g e e g e g i P e e g g s e e ooy
280 240 210 220 210 20 0 160 W 16D 6D @ M M M 10 ¥ & W $H S0 4« ¥ N @ ¢ - -M -3 40 -5

3e



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

g3szesesaizAsss ELELGEEEE! 38
o P P P P P P P P P B P P P B e e e e ~ L~
= 375 g |

o 0

J B -t __A_-l,i‘
h o N M v 4
g3 58% E B
- m-— ~ ™
s 0 95 90 &5 a0 6 TO &6 &£8 &5 S0 45 <0 1§ 20 2§ 20 L& 10
™
& _ -
i o S =Razs 5 ha
af 3 SERIES £rn 2P S RA
% Y = v 22 1 W
0o 0

T

260 M0 200 20 20 MO 10 6D {1 160 S0 @ M N DE e % & W £ 50 @ ¥ M @ 0 -0 M -3 40 -
™

3f



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

o ]
&

il

BRB

——

T

vam

2888

. . — -

-

as

a0 83

~30) 8

o o
AN
:‘A_No,

o e gy -~
200 240 20 2N 210 20 10 16D 10 1ED S0 3@ M M M W0 W & W 2 50 0

39

¥y x

- -2 -3 -« -8



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

i S§S32355SRBRRERARE g 8
h: ~ .n‘.;‘;&.’snwi-m- 1“--"7‘\:~~v~v-.: . .
0O O
5 NO;y
|
~
Q
| l |
J \_L j S A
o—— 1o rytw pe Sepet
TEE 3 BE . B
ne— n —= o
25 2.0 £s 80 15 Lo £ €0 s = 4.5 <o 1S %0 25 20 .5 e
>
=k RREgEY S
A& REIERE ¢ R=
v e
Q

|

TR

260 40 20 20 210 M0 W 16D 1 180 6D @ M M o W ¥ & W £ 50 L0 ¥ N W@ ¢ - ~M ¥ 0 -0
e

3h



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

PP P e P - - - - .- - - ) -
Al/k WEISES 1%\;“3‘————- T 9
rkj/\/"’:‘}
CI7
j\,)o\
|
"‘01
L
Cl
e Lol e 4 oo
&3 g8 8 =B
-n N - -
95 &0 &£5 29 25 L& 45 &0 65 K0 &5 40 1§ 38 =5 20 L5 L0
i
RER SEG= = -~ e o
~ st Ob ot RERBRS = o8
a8 S388 EEEER 3 RR
i 3L @
: Qo 0

J L

60 M0 20 20 20 M 190 D 1) A G0 3 M L4 D& ®e ¥ & W B 0 @ ¥ M 0 0 - M -3 40 -8
™

T

3h



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

S80S RARERSCRESeCWIECEERESRNEERSSS B 3
’r’.\fs'& DT'Z:'NNNNNNNN'--“""‘I---VQ.QQ L) ~
@\/NOI
Br
J ]. J‘L . B
Yy e oy
8 B 8888 -
955 &0 &E &b 15 10 45 &9 E§ S8 45 €4 15 30 25 20 L6 40
™

-} =gauxs RE=RE g =3
A8 RERERR EnE2E T RR8
/ SN R Y

a O

m ¢ - M -3 0 -8

260 M0 200 20 D0 WO 10 6D {1 16D 6D 3@ B N LM 0 % & W £ 50 @ ¥ M
™

3i



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

* +
280 40 220

gt

oy 'y

=2-1-3-]
———————————
20 4E &40 L5 0 &8 &2

———

20 20 2 0 160 1 18D D W M M

4 et

e em m e
S3ZBSSE8ERRANRER
i el o,
1313
o 0O
M A
q z>r/—,_/ru);
&
\
7
= o5
§: 88
£ 50 3 <0 is
™
=
i
-
e = [ 4 w 0 0 «
™

R RLE]

N D
Y
8 3
———ye +
%5 20 1.5
(o] (9]
't
o~ - ~
e A~ NOj
&
B o
w0 - M -¥

45

2005

vg—

-850



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

g8 28 3EARERARRE g &
M
/@/\/No)
Br
JLJ.l - — ..JL..JL....;A_.
e o ey Wy
§ & & a2 33
26 940 &5 ap 5 T8 &5 &8 S5 E£8 &8 28 1§ 18 25 2D 15
™
28 EERE ERnER § Am
Yl e | 4
o O

260 M0 200 20 20 MO 10 6D {1 160 S0 @ M N DE e % & W £ 50 @ ¥ M @ 0 -0 M -3 40 -
™

3k



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

S e A A i B ad

FAnGERERIREIEIANR § §§B§§a ZIRRNEF

il

-2310
—-2133

] Y
B 382 =28 E?;
95 %0 45 &6 ©5 10 &5 &4 &5 50 45 448 15 320 25 20 LB 1.0
™
£ § SNaam REEIE *RE
RR S ZR%8x EEEES BHA
N | B L Y |
34
(r"%
)
T WD MmO @0 UL WO B0 N0 LM MO 0 D L0 RO 4D W0 M M M OB % @ M M |F 8 -0 ~® -0 <40 -

3

pra



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

- - - - - e e W wlol Bedald ot aA D Ll
SBREERAZEE P EEEEEE B SR g8
Po Pe Po e e Pu P B e R e e e e e e e e e T e e N
mrrre - : ~

Qo O

P

N N

I [l | kb W' %

«rr » oM. fr
aa8 hef a2 -
m:‘ﬂ"‘ 9.’5‘7.77;50 7~ QTT”;; ; ;T' e ‘E - &0 is '7;.'1 - s A:bk % IT- 71.’; N ;T: ’TOH' L'; - I.'Ir-
e
28 L $hd REBERE s38
A LEREEE REELH A8
¥ S\ R X

N L1l

0 W0 W B M @ 4 @ W M I 8 -0 - -3 <D -0

W WO L0 @0 0 20 10 IO UM MO %0 WD 10 RO
o

3m



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

e M "o - - - OO QRO SEN =M e D MO <
HECREBI SR EIRESSsRERER E8-AE23E3533533%5 g 4
V-VA&P’-V-&'-NI'rp:hP.' e e e e e ._""’?V--“"Q-‘: “a -
R Il T
Q ©
r;\gl\\.ﬁ/\/l“ol
‘.§/,-\/”
— L L e D ) E— _J....---_‘_\.;L
1 Wi s ¥ g
238S sS85 # %
8388 285 -
SO . - o PRSP £\ M. iy
9.k 18] a5 a0 1.5 .0 183 a4 £ 1 4 s «“o is i0 &5 0 .5 1.0
™
-
N A& =88 R 2=
E af orrpp g RR
: 1L

-850

B e e e T e et ht SR SRR S
od e ¥ & W £ S g« ¥ N @ ¢ - -M -3 40

P e
160 1% 18D D @ ¥ 4
e

260 40 220 20 20 M W

30



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

72 FREREE RESRERYER 5 &
A 1
NN
— _J . - B ! AR DR I
- vy Y m [
: 5 : 85 i
%€ 90 A& &8 1S 170 4E &0 &6 60 45 40 35 1§ 26 20 1.5 1.0
=
i %] |33 FEE58 s38
af R =8 mesn KA
W ] \7 B (W)
9 o
OJ\?/u\
L
/
;. .

260 M0 200 20 20 MO 10 6D {1 160 S0 @ M N DE e % & W £ 50 @ ¥ M @ 0 -0 M -3 40 -
™

3p



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

A 28§ TR EL 7 &
T R T2 R

I

|
Jll.._) L o _) L Jbl'\ A A
oyt bt i o
3 R BEkK R
- - N0 ™ ™
0 25 20 85 &0 L8 1.0 &5 40 &5 650 45 40 36 10 25 20 1.5 1.0
)
33 g A8 ansE e
a8 R REX ERERS BRI
N I N R ae e (LY
0

200 240 210 2X 210 20 0 16D 1D 16D 46D 3@ M N 4 0 ¥ & W 2 50 O ¥ N @ ¢ - -M -3 40 -N

4a



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

£ AESREERERERARRE EEZCSEESEE RIEE® 3
o ©
\OJ\/‘k
NO,
1 | . — A
*y . 4 . v v
=8 ss 5x2 3 F B8-9
mr = -— s = ” . =
m§ 20 &5 &a %5 16 &5 &8 €5 =8 4§ 4«8 1§ 10 26 24 15 1.0
™
23 2R WRESBR=Z ~SREEEZF9 I8 ST
Ebﬁ 3] BRREERES EEEEE 23 0V BR
Y TS AV VY
o 0

b

-
o

4
a

T

S R

260 MO 20 ZN 20 MO 6 180 {70 10 G 3@ 0 LN LM 10 % @ W 4 ¥ & W
™

4b



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

BERNSRERAAZRRRRARARRRRE0 3500537 ARASSEACETIRERFH IS ARRAAREER
e e e e e e e e e e e e P e P P S P P P S PSP FTT FITFTIIFISONDAMI o
e - 3i- J Al A )

o O

e ™" Tt y ¥ W
s= o# S 8 B B 5
an S a3n -8 £ 5B
& 100 %5 490 &5 20 L5 1.0 &S €9 €5 S8 <5 44 216 2a 2§ 20 L5 LO QS
™
fan me 3 mos
=2 e DAReRREs EEISSEEEE W8 AR =3
RE 58 EREERRES SEEERO8sE §¥ RR OR
v Y S e AL Y (¥ v
o 0

200 240 210 2X 210 20 0 16D 1D 16D 46D 3@ M N 4 0 ¥ & W 2 50 O ¥ N @ ¢ - -M -3 40 -N
e

4c



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

2RRERE B=A=53§288 a s
2 S A Ay TIITTIITITY 'i‘ =
o 0
14
B0~ Y

on o ’ w
B8 8 5 & ]
] ~1 = m o
: —— g st
as 2.0 iE &a 1s .o s £9 £5 £0 s e % 10 s 0 L8 Lo 18
e
A - FERIZ= & K3
A £ SerE2 2§ Am
| N v/

1By ©

@/\/ NO,

¥ X W ¢ - N -3 0 -8

+ + + T + -~
200 240 20 2N 210 20 10 16D 10 1ED S0 3@ M M M W0 W & W 2 50 0
e

4d



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

BRRAERARARSERBARSR SECSEBEE REAFEES
P—N&'-N'-'-..:P‘hfr PP L. --’---”? 'T’q\mﬂl“
IIRIJET PANIS
O O
~ M -
0" Y 0
©/\/NOJ
o z U LI " e
. B v N
43 4 3 BRR
” - —-— = - re
26 90 €5 &4 L& L8 &5 &5 S5 £9 <5 48 1§ 320 26 20 48 1.0
™
2R 8RSE =5k 3
3] Eek® INT
Vv 7 N
o 0
~ >y
O)K?)LO
O/\/NOJ
| 1 I 1 L L "
260 M0 200 20 20 MO 10 6D {1 160 S0 @ M N DE e % & W £ 50 @ ¥ M @ 0 -0 M -3 40 -

4e



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

§RZHEECH FeEsENg 88 RES
Ve w3 v p 24
o 0
80" Y ph
m’\/NO:

M J UU L

e ol s 2 e p oy L o

2 308 ag2 ) =

- arve - - - -~
e P e B e e e e et e e e G e e e Y e @ e o v v -
Wwe s e ad s a0 e .0 “ L1 s Le a“ i as Lo PR e LS Lo 4,4

= = RESER = -
g : AEZRE SRER S8 @ &
1 | e P = S~ i) | |
0 0
EtOJ\,)Loh
ph/\,N03

260 M0 200 20 20 MO 10 6D {1 160 S0 @ M N DE e % & W £ 50 @ ¥ M @ 0 -0 M -3 40 -
>

4f



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

SYREIN ANRERIASE E!Qﬂsﬁﬁ EERERRGED §§Ra$§¢.§8§i
P P P e b Qgg ;::7_ Y} 1 Ng ; NNQNNzNN
(o}
COMe
0 FE
% _NO
Ph/\/ 2

S

o VT

| 1 —

e L o o
82 8 5 483 = BEEER
- - v oo * 000~
&% RO &% KO LB O &% A% 88 ne €1 M %20 28 L0 48 LD
18
L] g8 BIRBRECH gs o855 TBGEEEY
A& & ZISRRERE X §¥3 RARMAAL
\7 BT 7 Rt
0
_COMe
% NO
S~ 2
Ph
\

Q) W0 W X0 20 W0 W M I @ M) KO 1W I N0 10 @ N WM & % O XN N 13 9 -0 -3 - 40 W
[0



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

3a

0.44
042

038
0.36
0354
0352

023
026
024
022

018
016
014
01z

0.08
0.08
0.04
n0.o0z

-0.02

maLl

201104 FCOMOO029 DATA [210.00 nm]

=

RT [min]

2 4 -1 3 10 12

20

22

24

26 28 30 32 34 36

Tatal

UNENDWN

| Areaz[x] |
43.683
50.311

Mame | Time [Min]
17.432

27.358

100.000

06

0.55

0.5

045

0.4

0.35

0.3

0.235

0z

015

01

0.0s

maL

2011041 SCOMDONST DATA [210.00 nm]

RT [min]

o 10 15 20 25

30

33

40

45

a0

25

1] B3 7o 75 a0

Mame | Time[Min] | Aea%[¥] |

Taotal

LIMERN WM
LIMEM O

33.935
0.005

17.420
27.790

100.000
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3b

073 maLl 2011 0609COMD00T 1 DATA [220.00 nim]
07
0.635
0E
0.55
05
0.45
04
035
03
025

oz
013
01
0.05

RT [min]
a 2 4 [} g 10 12 14 16 15 20 22 24 26 25

# Mame | Time [Min] | AreaZ[®] |
y 1| M 12,959 43.343
2 |UNKMOWMN 19,305 50,051

Tatal 100.000

037 mau 2011 0603COMDO0T DATA [230.00 nm]
028
026
024
022

0z
01a
016
014
01z

04
0.0s
0.08

0.04
ooz

RT [tmin]
u] 2 4 G g 10 12 14 16 15 20 22 24 26 25 30

i Mame | Time[Min] | AreaZ[¥] |
» 1| MR 12939 97.972
2 | UNKNDwN 20332 2.028

Takal 100.000
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3c
0131 mau 20111005C0MD0091 DATA [216.00 nm]
o1z
011
[}
0.08
008
007
008
0.05
004
0.03
0.02
0.01
a ¥
RT [tmin]
D 5 10 15 20 25 30 35 40 45 50 55 £0 g5
# Mame | Time[Min] | Areaz[¥] |
Pl 1 [UMNKNOWN 43185 51.073
2 |UNKNDWN 43,836 48,927
Total 100.000
mall 20110622COMD00T1 DATA [216.00 nm]
4
1] N| L ]
RT [min]
1] 3 10 15 20 25 30 50 55 60 ]
# Mame | Time[Min] | AreaZ[%] |
y| 2 | MOTE 47710 98.332
1| UNKHOWM 55 420 1.008

Total 100.000
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3d

013
012
011

01
0.04
0.05
0.07
0.06
0.05
0.04
0.03
0.0z

0.01

mal

20111003COM000Z1 .DATA [230.00 rim]

=)

RT [min]|

4 ] & 10

12

20

22

24

26 28 30 32 34

2 |UNENOWN

Total

M ame

Time [Min]

| Area % [%]

18.999
28.185

50.607
43,333

100.000

055

05

0435

04

035

03

025

0.z

015

01

0.os

maLl

2011081 ZCDMDO0ST DATA [230.00 nm]

RT-Hrird
AT

18 20 s

24

26

26

30

32

34 36 36 40

Mame

Time [Min] | AreaX[%] |

1 |UMEMNOWN

2 |UMEMNOWN

Tatal

20.425
a0.a7e

98913
1.087

100.000
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3e

0.45

0.35

0.25

015

.03

0.4

0.3

0.z

01

maLl

20111 008COMDO0ST DATA, [210.00 nm]

RT [min]

S 10 135 20 25 30 35

a0 a5 &0

Marne

| Time[Min] | AeaZ[x] |

Taotal

014
013
01z
o

oos
0.0s
ooy
0.06
0.05
004
003
0.0z
0.0

01

LIMEMNOWHN

44.304
51.008

45292
50.707

100.000

maLl

20111003 COMDO0ET DATA [210.00 nim]

10 13 20 23 30 33 40

Total

Name

| Time[Min] | AreaZ[z] |

LMENDWN

44717
52235

99.935
0.0E5

100.000
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3f

0.0+ mall 20111 005COMO0 01 DATA [210.00 nm]
0.055
0.05
0.045
0.04
0.035
0.03
0.0235
0.0z
0.015
0.01

0.00:5

# Mame | Time [Min] | AreaZ[®] |
1 |UNEMOWM 36.037 50.093
2 |UNEMOWM 41.370 49,907

Tatal 100.000

maLl 20111 006CDMD01 11 DATA [210.00 nm]

m

e A S
RT [min]

o a3 10 13 20 23 30 33 40 43 a0 33

# Name | Time[Min] | AreaZ (%] |
y 1| 36304 93,867
2 | UMKNDWN 42544 0133

Total 100.000
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1]
malLl
028
026
024
022

0z
018
046
014
012

01
008

.08
0.04

0oz

20111007 COMDO0ST DATA [210.00 nm]

0 =

14 16 16 20 22 24

S il 40 42 44 46

MName | Time[Min] | AmaZlz] |

LINENOWM 18172 45.055

LINENOWM 38,837 50.941

Total

100.000

0323 mau
03

028
026
024
022

0z
018
016
014
012

01
0.os
0.0e
0.04
0oz

ol A

20111007 COMDO0ET DATA [220.00 nm]

RT [min]

0 S 10 13

35 40 435 a0

MName | Time[Min] | Amazlz] |

LIMENOWM 13.465 93.950

LNKNDWHN 40,450 0.050

Total

100.000
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3h

0.4
038
036
054
032

03
025
0.26
024
022

0z
01a
016
014
012

01
0.os
0.06
0.04
0oz

maLl

20111007 COMDO0ET DATA [220.00 nm]

BT [imir],

£ =)

g g

=
22 24 26 23 30 32 34 36 38 40

# MName |
2 |UMENOWN
1 [UMEMOWN

Time [Min]
17.092
33.531

| Area[x] |
50.390
43610

Total 100.000

0.65 mal
06
0.55
05
0.45
04
0.335
03
0.23
0z
013
01

0.05

20111007 COMDO041 DATA, [220.00 nm]

PV S

= =)

RT [min]

1] 2 4 -3 g 10 12

14

20 rs 24 26 28 30 32 34 36 38 40

# Mame [ Time [Min]
17.025

33.904

| Areaz[x] |
97.396
2504

LINKNOWN
1| INKNOWN

Tatal 100.000
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3i

mal
05

045
04
035
03
0235
0z
013
041
0.05

}

-0.05

-0
-0145

02 RT [min]
10 15 20 25 30 35 40 45 50 55 £0 B5

# MHame | Time Min] | Area[Z] |
p 1 |G 40226 51.686
2 |UNENDwWN 45,664 48,314

Total 100.000

018 maL 20111011 COMDO0ET DATA [230.00 nm]

047
016
015
014
013
012
044

01
009
008
007
0.0§8

o
=]
TH 10

0o
003
0oz
0.

=
&Py 020
=

A

-0.01 RT [min]

(=1
4}

10 15 20 25 a0 35 40 45 a0 55 & 63

# Mame | Time[Min] | AreaZ[z] |
P 1 [UNENOWHN 40.565 92,810
2 |UNENDWwN 52 554 1140

Total 100.000
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3
maU 20111007COMDO0T DATA, [220.00 nim]
1
o 5 = RT [min]
16 18 20 22 24 26 28 0 32 a4 3 38 40 42 44 46 48
# Mame | Time[Min] [ AeaX[x] |
P 1 [UMKNOWN 15,105 43081
2 | UMENDWHN 33.944 50919
Total 100.000
0.327 may 20111007 COMDO0E! DATA, [220.00 nim]
03
028
026
024
022
02
01a
018
014
012
01
008
008
004
002
0 F f\“ A=
RT [min]
0 5 10 15 20 25 30 35 40 45 0
# Mame | Time[Min] | Amazlz] |
1 [UNKNOWM 13,465 33,950
P 2 |UMKNOWN 40,450 0.050
Tatal 100.000




Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

3k

0331 may 20111004CDMDO0ET DATA [230.00 nm]
01z
011

01
009
0.0
007
0.06
0.0s
0.04
003
0.0z

0.01

RT [min]

1} 5 10 13 20 25 30 35 40 43 a0

# MName | Time [Min] | AreaZ[%] |
1 JUMENDWHN 38.53 47.384
B2 UNENDWN 41.730 52.616

Total 100.000

024 mau 2011061 4COMDO021 DATA [230.00 nm]

016
016
014
012

04
0.0s
0.06
0.04

0.0z

-0.02
-0.04
-0.06

RT [min]
10 15 20 25 30 35 40 45 a0 25 60

# MHame | Time [Min] | AreaZ[%] |
p| 1 | TG 40544 497.026
2| UNEMOWN 44 530 2914

Total 100.000




Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

3l

0.063 maL 20110703CDMDO02T DATA [230.00 nm]
0.06
0.055
0.03
0045
0.04
0035
0.0z
0025
0.0z
oms
0.01

0.003

=]
i

RT [min]
1] 10 20 30 40 =0 =11 7o &0 90 100 110

# Mame [ Time[Min] [ Areaz[x] |
1 [ UMENDWN 51382 49485
2 | UMENDWwWHN ae.142 50514

Total 100.000

0.036 maU 201 11010C0MO0031 DAT S [2:30.00 nm]

0.034
0.032
0.0z
0.023
0.026
0.024
0.022
0.0z
0.ms
0.0MG
0.014
0.2
0.0
0.003
0.006
0.004
0.002

i} . A o B e,
000 RT [min]
a 10 20 30 40 a0 60 70 a0 a0 100 110

# Mame | Time[Min] | AreaZ[z] |
P 1 [UNENDWN 42611 99,542
2 |UMENDwH 77.945 01458

Total 100.000
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3m

047
016
013

maLl

014
013
012
0.1

01
0.04
0.08
0.07
0.08
0.0s
0.04
0.03
0.0z
0.01

20111 005COMDO0ET DATA [2750.00 nm]

RT-Frrind
t

8

10

12

22 24 26

# Name |

Time [Min]

| Areaz[H]

UNKMHOwMN
UNKHOwWN

—(ra

Total

11.866
14.732

50969
43.031

100.000

maLl

20111 005CDMDO07 1 DATA [230.00 nm]

RT [tmin]

B

16 18 20

Time [Min]

| AmaX[x

# Mame [
LINKHOWH

1 |UMENCWN

Total

11.652
14.706

99.226
0.774

100.000
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3n

022

oz

o1&

016

014

012

041

.05

.06

0.04

o0z

maLl

2011101 2COMDO07T DATA [220.00 nim]

Bl i,

RT [min]

22

24

26

28

30 32 34

36

38

40

Mame

Time [tin]

| Areaz[z] |

Tatal

g

055

0s

045

04

035

1]

025

0z

015

01

0035

UNKNOWM
UNKNOWM

22.038
27.811

50.431
43,569

100.000

maLl

20110701 COMDO0Z21 DATA [220.00 nm]

RT [tmin]

5

10 13

20

235

a0

35

40

43

Total

30

Mame

Time [tin]

| AmaZ[x] |

LINENOWMN

21.012
26.931

35,604
4396

100.000
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0.065

.06

0055

0.0s

0.045

0.04

0.035

003

0025

0oz

001s

0.0

0.005

o

maLl

20111007 COMDO021 DATA [220.00 nm]

G

g 10 12

14

20

22

24

26

Name

Time: [fin]

| Ama®[x]

Total

P 1 [UNKNOWN
2 | UMENDWN

13932 43.861

16,265

50139

100.000

0.45

0.4

0.35

0.3

0.25

0.z

015

01

0.05

mall

N

2011 0709COMD001 1 DATA, [220.00 nm]

BT Tmin]

4

5}

20

22

Total

3p

Mame

Tirne [Min]

| Area %]

2 [UMEMNDWH

132,833
1E.252

96.834
21EE

100.000
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20110711 COMDONT 1 DATA [240.00 nm]

RT [tmin]

4 G

a 10

12

14

26 28 a0 32 34

Mame [

Time [Min]

| Areaz[z] |

UNENOWN

UNKNOWN

Tatal

14.052
20.145

50.330
43.170

100.000

0.32

0.3
0.28
0.26
0.24
022

02
0.1a
018
014
0142

01
0.05
0.08
0.04
0.0z

20110711 COMDO021 DATA [240.00 nm]

RT [min]

1} 2

4 &

& 10

28 et} 32 34 36

Hame |

Tirne [Min]

| Amaz[E] |

LIMEM O

Total

4a

16.439
22.092

36.041
3.959

100.000
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073
o7

mall

0Es
06
0.55
0.3
0.45
0.4
0.35
0.3
0.25
0.z
015
04

0.0s i

a B—=a g8 3F————qf
RT [tmin]

1} 2 4 G g o 12 14 16 1§ 20 22 24 26 2§ 30 32 34 36 383 40 42 44 4B

# Mame | Time[Min] | AreaZ[¥] |
P 4 [UNENDWHN 22052 25945
1 [UNENOWN 32718 23.043
2 [UNEMOWN 36624 23.074
3 [UNENOWN 35184 26.935
Total 100.000
mAL 2011101 3COMDO0ET .DATA [210.00 nim]
|
v RT [min]
a 3 10 15 20 25 30 35 40 45 50 25 60 65 70 75 50 g5 S0
# Mame | Time [Min] | Area % [%] |
1 [UNKNOwWN 20.286 £0.518
2 |UNKNOwWN 31.149 0.277
3 |UNKHOWwWN 36,360 35,850
P4 [UMENDWH 38,560 0015
Total 100.000

4b
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0183 may 2011101 0COMDO021 DATA, [210.00 nim]
015
014
013
012
011
01
009
008
007
008
0os
004
003
002
0ot
D W 0
001 RT [min]
0 10 20 30 40 50 &0 70 &0 a0 100 110 120 130 140 150 180 170
# Mame | Time[Min] | Areaz[z] |
P 1 [UMKMOWM 47 622 27621
2 |UMENOWM 79.606 27.920
3 |UNENOWM 93.380 21.E67
4 |UNENOWM 146.916 22792
Total 100,000
ma 2011101 0COMDOOZ1 DATA [210.00 r]
1
2
=
T
=
]
L
=AM — o
0 T T RT [min]
0 10 20 a0 40 50 £0 70 &0 a0 100 110 120 130 140 150 160 170
# Mame | Time [Min] | AreaZ[x] |
B 1 [UNENDWN 48,222 R9.B27
2 |UMNKEMOwWH 82,070 0.260
3 |UMEMOWH 99,6280 0.243
4 |UNEMDwWH 145,145 33.864
Taotal 100.000

4c
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044z mal

04z

-0.02

038
0.36
034
032

028
026
024
0z

018
016
014
012

008
.08
0.04
ooz

2011031:5COMDO041 DATA [210.00 nm]

RT [min]

5}

& 10 12

14

20

22

24

26

28

30

32 a4 36 38

Mame

| Time[Min] | Area % [%]

ENIRILNIET

Total

UNKNOWN
UNKNOWN
UNKNOWHN
UNKNOWN

0.38
036
0.34
032

028
026
024
02z

03

0z

018

016

01

o
i1 i 10 12 14 16 18 20 22 24 26 25 30

014
01z

0.05
0.08
0.04
0oz

-0.02

10.466
16.652
18.879
25.478

3712
36.351
13.650
12,678

100.000

0.43 mal

2011091 GCOMDD0T1.DATA [210.00 nim]

KT [min]

3z

M ame

| Time[Min] | Aeax[z] |

ENTINTE =

Tatal

4d

UNKNOWHN
UNKNDWHN
UNKNDWN
UNKNOWN

10.519
15.946
18.919
25.425

40.582
1.443
2.754

55.221

100.000
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2011081 ZCDMDO0ET DATA [210.00 nm]

1 |UNKNDWN 24,205 43,529
2 | UNENDWN 26.718 50.471

2011081 7COMDO0T 1 DATA [210.00 nm]

1| UNKNDWHN .95 %379
2| ONKNOWN 26 465 4621
© 1ooom

4e
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mal 2011 0902C0MD005] DATA [240.00 nm]
1
1] R fmint
13 20 25 30 33 40 43 a0 a3 &0 ;53
# Mame | Time[Min] | AreaZ[%] |
4 |UMENOWHN 16.661 19943
3 |UMENDWM 19.326 18.154
2 |UMENDWN 21.459 30.893
P 1 |[UMKNOWN 36973 31.005
Tatal 100.000
0as
maLl 201109804COMD00M 1 DATA [240.00 rm)
na
0.5
0.5
0.75
o7
0Es
0E
0.5s
0s
0.45
0.4
0.3s
0.3
0.2s
0z
01s
041
0.05
0 e, RT [mir]
15 20 25 30 35 40 45 50 55
i Mame [ Time[Min] [ AreaZ[%] |
4 |UNEMDWH 17.039 1.297
B 1 [UMENDOWN 19.572 E1.773
2 |UNEMOWN 21.878 34195
3 |UNENDWH 38.104 2736
Taotal 100.000

4f
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2011101 0CDMDO0ET DATA [210.00 nm]

mal
u]
10 15 20 25 30 35 40 45 a0
# Name | Time[Min] | AmeaZ[# |
P 4 [UNKNOWN 13.226 35028
1 [UNKNOwWN 17.492 15.079
2 [UNKNDwWN 19532 33.448
3 [UNKNOwWHN 43810 15.445
Total 100,000
mall 2011091 3COMDO0T1 DATA [210.00 nim]
1
i} e RT [min]
==
3 10 15 20 5 30 35 40 45 50 55
# MName | Time[Min] | AreaZ[%] |
B[ 1 [UMKNDWN 13172 82,375
2 |UNKNOWN 17.559 15312
3 [UNKNOWN 19.865 1.659
4 [UNKNOWN 44,690 0.654
Total 100.000




