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I. General Remarks

'H NMR spectra were recorded on a VARIAN Mercury 300 MHz or Bruker 400
MHz spectrometer in CDCl;. 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). B3C NMR spectra were recorded on a VARIAN
Mercury 75 MHz or Bruker 100 MHz spectrometer in CDCl; or in DMSO-dG.
Chemical shifts are reported in ppm with the internal chloroform signal at 77.0 ppm
and with the internal hexadeuterodimethyl sulfoxide signal at 39.5 ppm as a standard.
Commercially obtained reagents were used without further purification. All reactions
were monitored by TLC with silica gel-coated plates. Enantiomeric ratios were
determined by HPLC, using a chiralpak AS-H column and chiralpak IC column with
hexane and i-PrOH as solvents. Catalysts I-VI were prepared according to our
previous report'. The spiro cyclohexadienone oxindoles® were prepared according to
the literature procedure. The racemic adducts were attained by using DABCO as the
catalyst. The absolute configuration of 3aj was determined unequivocally according
to the X-ray diffraction analysis of the derived oximes 4E, and those of other adducts

were deduced on the basis of these results.

II. General Procedure for Asymmetric sulfa-Michael Addition of Thiols to Spiro

Cyclohexadienone Oxindoles Catalyzed by Organocatalysts (I-d)

Under argon atmosphere, spiro cyclohexadienone oxindole (0.020 mmol) and the
catalyst I-d (8.1 mg, 0.012 mmol) were dissolved in 0.5 mL CHCls. After the mixture
was cooled to -20 °C, thiol (0.22 mmol) was added. The mixture was stirred at this
temperature until the consumption of 1 (monitored by TLC analysis). Then, the
solvent was removed and the residue was purified by flash chromatography on silica
gel to give the corresponding product, which was then directly analyzed by HPLC to

determine the enantiomeric excess.
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(1R,6R)-1'-methyl-6-(phenylthio)spiro[cyclohex[2]ene-1,3"-indoline]-2',4-dione:
Yield (92%); Yellow solid; m.p. 47 °C; [a]*p = +86 (¢ 0.23, CHCl;); '"H NMR
(CDCl3, TMS, 300 MHz) & 7.44 (t, J= 7.8 Hz, 1H), 7.29-7.21 (m, 6H), 7.11 (t,J=7.5
Hz, 1H), 6.98 (d, J= 7.5 Hz, 1H), 6.58 (d, J=10.2 Hz, 1H), 6.25 (d, J=10.2 Hz, 1H),
4.22-4.15 (m, 1H), 3.28 (s, 3H), 3.02-2.98 (m, 2H); >C NMR (CDCls, TMS, 75 MHz)
d 196.6, 176.1, 146.3, 144.3, 133.3, 132.3, 130.1, 129.0, 128.1, 125.3, 125.0, 123.0,
108.9, 54.8, 49.9, 42.0, 26.7; IR (KBr) v 3068, 3017, 1675, 1568, 1315, 1128, 819
765, 696; HRMS Calcd. For CyoH7NO,S + H™: 336.1061, found: 336.1053. The
product was analyzed by HPLC to determine the enantiomeric excess: 84% ee
(Chiralpak AS-H, i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 230 nm); t,=
9.97 and 13.20 min.

(1R,6R)-1'-methyl-6-(o-tolylthio)spiro[cyclohex[2]ene-1,3"-indoline]-2',4-dione:

Yield (85%); Light yellow solid; m.p. 53 °C; [a]”p = +105.7 (¢ 0.49, CHCL); 'H
NMR (CDCl;, TMS, 300 MHz) & 7.44 (t, J = 7.5 Hz, 1H), 7.34 (d, J = 7.5 Hz, 1H),
7.28 (d, J= 7.5 Hz, 1H), 7.16-7.11 (m, 4H), 6.96 (d, /= 7.8 Hz, 1H), 6.55 (d, /=9.9
Hz, 1H), 6.23 (d, /=9.9 Hz, 1H), 4.11 (dd, J; = 4.8 Hz and J, = 13.2 Hz, 1H), 3.23 (s,
3H), 3.10-2.90 (m, 2H), 2.30 (s, 3H); *C NMR (CDCls;, TMS, 75 MHz) & 196.5,
175.9, 146.4, 144.1, 141.1, 130.4, 130.0, 128.5, 126.4, 125.3, 125.0, 123.0, 108.9,
54.6, 48.9, 41.8, 26.5, 20.8; IR (KBr) v 3030, 2945, 1608, 1473, 1428, 1337, 1129,
818, 756, 699; HRMS Calcd. For C2;H;9NO,S + H": 350.1218, found: 350.1209. The

product was analyzed by HPLC to determine the enantiomeric excess: 83% ee
3
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(Chiralpak IC, i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t.=
9.48 and 14.13 min.

(3ac)

(1R,6R)-1'-methyl-6-(p-tolylthio)spiro[cyclohex[2]ene-1,3'-indoline]-2',4-dione:

Yield (85%); Light yellow solid; m.p. 72 °C; [a]*p = +113.4 (¢ 0.52, CHCL); 'H
NMR (CDCls, TMS, 300 MHz) 6 7.43 (t,J = 7.8 Hz, 1H), 7.22-7.16 (m, 3H), 7.11 (d,
J =175 Hz, 1H), 7.04 (d, J = 7.8 Hz, 2H), 6.97 (d, J = 7.8 Hz, 1H), 6.56 (d, J = 10.2
Hz, 1H), 6.23 (d, /= 10.2 Hz, 1H), 4.14-4.10 (m, 1H), 3.28 (s, 3H), 2.99-2.95 (m, 2H),
2.29 (s, 3H); PC NMR (CDCl3, TMS, 75 MHz) § 196.5, 176.0, 146.2, 144.1, 138.2,
133.7, 130.0, 129.9, 129.6, 128.4, 125.2, 124.9, 122.8, 108.8, 54.7, 50.0, 41.7, 26.5,
21.0; IR (KBr) v 3068, 3013, 1702, 1601, 1319, 1120, 825, 778, 712; HRMS Calcd.
For CyH;oNO,S + H™: 350.1218, found: 350.1209. The product was analyzed by
HPLC to determine the enantiomeric excess: 82% ee (Chiralpak IC,
i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t,= 10.81 and 17.16

min.

(3ad)

(1R,6R)-1'-methyl-6-(m-tolylthio)spiro[cyclohex[2]ene-1,3"-indoline]-2',4-dione:

Yield (83%); White solid; m.p. 126 °C; [a]*p = +109.7 (¢ 0.55, CHCls); '"H NMR
(CDCl3, TMS, 300 MHz) & 7.43 (t, J = 7.2 Hz, 1H), 7.21-7.10 (m, 6H), 6.97 (d, J =
7.8 Hz, 1H), 6.56 (d, J = 9.9 Hz, 1H), 6.23 (d, J = 9.9 Hz, 1H), 4.17 (t, J = 8.1 Hz,

4
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1H), 3.27 (s, 3H), 2.99-2.96 (m, 2H), 2.27 (s, 3H); °C NMR (CDCl3;, TMS, 75 MHz)
d 196.6, 176.0, 146.2, 144.2, 138.7, 133.8, 131.6, 130.0, 129.9, 128.9, 128.7, 125.2,
125.0, 122.9, 108.8, 107.1, 54.7, 49.5, 41.8, 26.6, 21.1; IR (KBr) v 3072, 3031, 1698,
1574, 1332, 1173, 809, 747, 687; HRMS Calcd. For C,;H;9)NO,S + H™: 350.1219,
found: 350.1209. The product was analyzed by HPLC to determine the enantiomeric
excess: 82% ee (Chiralpak IC, i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A =
254 nm); t,= 10.17 and 14.56 min.

F ' (3ae)

(1R,6R)-6-((2-fluorophenyl)thio)-1'-methylspiro[cyclohex|2]ene-1,3'-indoline]-2',

4-dione:

Yield (77%); White solid; m.p. 51 °C; [a]*p = +132.4 (¢ 0.54, CHCl3); '"H NMR
(CDCls, TMS, 300 MHz) 6 7.44 (t, J=7.8 Hz, 1H), 7.27-7.21 (m, 3H), 7.14-6.96 (m,
4H), 6.56 (d, J=9.9 Hz, 1H), 6.24 (d, J=9.9 Hz, 1H), 4.21 (t, /= 9.3 Hz, 1H), 3.25
(s, 3H), 3.03 (d, J= 9.6 Hz, 2H); °*C NMR (CDCls;, TMS, 100 MHz) & 196.3, 175.7,
162.3 (d, J=24.6 Hz), 146.3, 144.2, 135.8, 132.4, 130.6 (d, J = 8.0 Hz), 127.8, 125.0,
124.5(d, J = 3.9 Hz), 123.2, 123.0, 119.4, 119.2, 160.0 (d, J = 22.9 Hz), 108.9, 54.8,
49.1, 41.8, 26.6; IR (KBr) v 3032, 3013, 1701, 1568, 1437, 1255, 1214, 1108, 818,
754, 699; HRMS Calcd. For Co0H sNO,FS + H': 354.0970, found: 354.0958. The
product was analyzed by HPLC to determine the enantiomeric excess: 88% ee
(Chiralpak IC, i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t,=
10.54 and 21.55 min.
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(1R,6R)-6-((4-fluorophenyl)thio)-1'-methylspiro[cyclohex|2]ene-1,3'-indoline]-2',
4-dione:

Yield (85%); White solid; m.p. 42 °C; [a]*p = +115.5 (¢ 0.54, CHCl3); '"H NMR
(CDCls, TMS, 300 MHz) 6 7.44 (t, J=17.5 Hz, 1H), 7.27-7.19 (m, 3H), 7.13-7.08 (m,
1H), 7.00-6.91 (m, 3H), 6.57 (d,J=9.9 Hz, 1H), 6.24 (d,J=9.9 Hz, 1H), 4.09 (dd, J,
= 6.9 Hz and J, = 11.7 Hz, 1H), 3.30 (m, 3H), 3.00-2.95 (m, 2H); *C NMR (CDCl;,
TMS, 125 MHz) 6 196.3, 176.1, 162.8 (d, J = 247.6 Hz), 146.2, 144.2, 136.0 (d, J =
8.5 Hz), 130.1, 127.2 (d, /= 2.6 Hz), 125.2, 125.0, 116.1 (d, /= 21.9 Hz), 109.0, 54.8,
50.4, 41.8, 26.6; IR (KBr) v 3057, 3007, 1687, 1591, 1487, 1136, 1074, 827, 765, 694;
HRMS Calcd. For CooHNO,FS + H': 354.0968, found: 354.0958. The product was
analyzed by HPLC to determine the enantiomeric excess: 88% ee (Chiralpak IC,
i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t,= 9.04 and 12.45

min.

(1R,6R)-6-((3-fluorophenyl)thio)-1'-methylspiro[cyclohex|2]ene-1,3'-indoline]-2',
4-dione:

Yield (84%); Yellow solid; m.p. 46 °C; [a]*p = +112 (¢ 0.21, CHCl;); '"H NMR
(CDCls, TMS, 300 MHz) & 7.45 (t, J= 7.8 Hz, 1H), 7.23-7.20 (m, 2H), 7.14-7.09 (m,
2H), 7.00-6.92 (m, 3H), 6.59 (d, J=9.9 Hz, 1H), 6.26 (d, J=10.2 Hz, 1H), 4.25-4.19
(m, 1H), 3.28 (s, 3H), 3.03-2.99 (m, 2H); *C NMR (CDCl;, TMS, 125 MHz) & 196.2,
176.0, 162.4 (d, J=248.1 Hz), 146.2, 144.3, 134.5, 134.4, 130.2, 128.5, 125.1, 125.0,

6



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

123.1, 119.7 (d, /= 21.9 Hz), 115.2 (d, J = 20.6 Hz), 109.0, 54.7, 49.7, 41.9, 26.7; IR
(KBr) v 3046, 2981, 1693, 1582, 1502, 1227, 1216, 1113, 830, 767, 685; HRMS
Calcd. For Co0H¢NOLFS + H': 354.0966, found: 354.0958. The product was analyzed
by HPLC to determine the enantiomeric excess: 85% ee (Chiralpak IC,
i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t,= 9.82 and 11.53

min.

(1R,6R)-6-((4-chlorophenyl)thio)-1'-methylspiro[cyclohex[2]ene-1,3'-indoline]-2',

4-dione:

Yield (95%); White solid; m.p. 51 °C; [a]*p = +140.3 (¢ 0.80, CHCL); 'H NMR
(CDCl3, TMS, 300 MHz) & 7.45 (t,J = 7.8 Hz, 1H), 7.22 (m, 5H), 7.11 (t,J= 7.5 Hz,
1H), 6.98 (d, J= 8.7 Hz, 1H), 6.58 (d, /= 9.9 Hz, 1H), 6.25 (d, /= 9.9 Hz, 1H), 4.14
(dd, J; = 6.6 Hz and J, = 12.3 Hz, 1H), 3.28 (s, 3H), 3.00-2.96 (m, 2H); °C NMR
(CDCls, TMS, 75 MHz) 6 196.2, 176.0, 146.2, 144.2, 134.7, 134.4, 130.7, 130.1,
129.2,125.2, 125.1, 123.1, 109.0, 54.8, 50.0, 41.8, 26.7; IR (KBr) v 3048, 2940, 1617,
1484, 1472, 1254, 1103, 1054, 823, 751, 695; HRMS Calcd. For CyH;sNO,SCI + H":
370.0670, found: 370.0670. The product was analyzed by HPLC to determine the
enantiomeric excess: 86% ee (Chiralpak IC, i-propanol/hexane = 50/50, flow rate 1.0

mL/min, A =254 nm); t,= 10.78 and 14.50 min.

S (3ai)

(1R,6R)-1'-methyl-6-(naphthalen-1-ylthio)spiro[cyclohex|2]ene-1,3'-indoline]-2',4

-dione:
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Yield (86%); White solid; m.p. 70 °C; [a]*p = +87.1 (¢ 0.77, CHCL;); 'H NMR
(CDCl;, TMS, 300 MHz) 6 8.23 (d, J = 8.1 Hz, 1H), 7.81-7.79 (m, 2H), 7.63 (d, J =
6.9 Hz, 1H), 7.55-7.25 (m, 6H), 7.18-7.13 (m, 1H), 6.93 (d, /= 7.8Hz, 1H), 6.55 (d, J
=9.9 Hz, 1H), 6.21 (d, J=9.9 Hz, 1H), 4.26 (dd, J; = 4.8 Hz and J, = 13.5 Hz, 1H),
3.16 (s, 3H), 3.06-2.85 (m, 2H); °C NMR (CDCls, TMS, 75 MHz) & 196.3, 175.8,
146.4, 144.1, 134.2 134.1, 133.9, 129.9, 129.6, 129.0, 128.4, 126.8, 126.2, 125.5,
125.4,125.3, 125.0, 122.9, 109.0, 54.6, 49.5, 41.6, 26.4; IR (KBr) v 3057, 3016, 1698,
1591, 1482, 1351, 1137, 817, 750, 685; HRMS Calcd. For CyyH;9NO,S + H':
386.1218, found: 386.1209. The product was analyzed by HPLC to determine the
enantiomeric excess: 92% ee (Chiralpak IC, i-propanol/hexane = 50/50, flow rate 1.0

mL/min, A =254 nm); t,= 11.73 and 17.38 min.

O
(L O
S (3aj)
)
/

(1R,6R)-1'-methyl-6-(naphthalen-2-ylthio)spiro[cyclohex|2]ene-1,3'-indoline]-2',4

)

-dione:

Yield (89%); White solid; m.p. 61 °C; [a]*p = +152.9 (¢ 0.77, CHCL); 'H NMR
(CDCl3, TMS, 300 MHz) 6 7.79-7.72 (m, 4H), 7.49-7.47 (m, 3H), 7.38 (d, J = 8.4 Hz,
1H), 7.26-7.22 (m, 1H), 7.15-7.10 (m, 1H), 6.99 (d, J = 6.9 Hz, 1H), 6.59 (d, J=9.9
Hz, 1H), 6.25 (d, /=9.9 Hz, 1H), 4.32 (t,J = 9.6 Hz, 1H) 3.25 (s, 3H), 3.04-3.01 (m,
2H); *C NMR (CDCls;, TMS, 75 MHz) & 196.4, 176.1, 146.3, 144.2, 133.2, 132.6,
130.2, 130.1, 130.0, 129.2, 128.7, 127.6, 127.5, 126.6, 125.3, 125.1, 123.0, 109.0,
54.8, 49.3, 41.8, 26.6; IR (KBr) v 3054, 3018, 1710, 1580, 1472, 1352, 1140, 823,
756, 691; HRMS Calcd. For Cp4H;oNO,S + H': 386.1217, found: 386.1209. The
product was analyzed by HPLC to determine the enantiomeric excess: 88% ee
(Chiralpak IC, i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t.=
13.66 and 18.92 min.
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(3ak)

(1R,6R)-1'-methyl-6-(thiophen-2-ylthio)spiro[cyclohex|2]ene-1,3'-indoline]-2',4-d
ione:

Yield (83%); Yellow solid; m.p. 53 °C; [a]”p = +99 (¢ 0.18, CHCl3); 'H NMR
(CDCls, TMS, 300 MHz) 6 7.44 (t, J = 7.5 Hz, 1H), 7.33 (d, J = 4.5 Hz, 1H),
7.18-7.06 (m, 2H), 6.99 (d, J = 7.8 Hz, 1H), 6.90-6.86 (m, 2H), 6.56 (d, J = 9.9 Hz,
1H), 6.24 (d, J = 9.9 Hz, 1H), 4.02 (dd, J; = 5.7 Hz and J> = 12.6 Hz, 1H), 3.34 (s,
3H), 3.10-2.92 (m, 2H); C NMR (CDCl;, TMS, 75 MHz) & 196.4, 175.9, 146.1,
144.3, 136.1, 131.1, 130.1, 129.6, 127.6, 125.2, 124.9, 123.0, 109.0, 54.6, 51.6, 41.3,
26.7; IR (KBr) v 3034, 3087, 1614, 1527, 1432, 1325, 1134, 864, 826, 743, 690;
HRMS Calcd. For CisHsNO,S, + H': 342.0624, found: 342.0617. The product was
analyzed by HPLC to determine the enantiomeric excess: 95% ee (Chiralpak IC,
i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t,= 12.98 and 18.15

min.

ocH, (0]

(1R,6R)-5'-methoxy-1'-methyl-6-(naphthalen-2-ylthio)spiro[cyclohex[2]ene-1,3'-i
ndoline]-2',4-dione:

Yield (85%); White solid; m.p. 86 °C; [a]*p = +201.9 (¢ 0.84, CHCL); 'H NMR
(CDCl3, TMS, 300 MHz) 6 7.79-7.72 (m, 4H), 7.49-7.46 (m, 2H), 7.39-7.36 (m, 1H),
6.97-6.88 (m, 2H), 6.79 (s, 1H), 6.59 (d, J = 9.6 Hz, 1H), 6.25 (d, J = 9.9 Hz, 1H),
430 (t, J = 9.3 Hz, 1H), 3.75 (s, 3H), 3.22 (s, 3H), 3.01 (d, J = 10.2 Hz, 2H); "°C
NMR (CDCl;, TMS, 75 MHz) 6 196.3, 175.5, 155.9, 146.3, 137.5, 133.1, 132.5,

9
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130.2, 129.9, 129.1, 128.5, 127.5, 127.4, 126.4, 113.8, 112.6, 109.1, 55.6, 55.1, 49.0,
41.6, 26.6; IR (KBr) v 3064, 3012, 1702, 1611, 1452, 1375, 1127, 1070, 820, 743,
690; HRMS Calcd. For C,sH, NOsS + H': 416.1325, found: 416.1315. The product
was analyzed by HPLC to determine the enantiomeric excess: 84% ee (Chiralpak IC,
i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t,= 17.12 and 25.34

min.

(3cj)

(1R,6R)-5'-chloro-1'-methyl-6-(naphthalen-2-ylthio)spiro[cyclohex|2]ene-1,3"-ind
oline]-2',4-dione:

Yield (80%); White solid; m.p. 98 °C; [a]*p = +223.7 (¢ 0.66, CHCl3); '"H NMR
(CDCls, TMS, 300 MHz) 6 7.81-7.71 (m, 4H), 7.50-7.47 (m, 2H), 7.44-7.41 (m, 1H),
7.38-7.35 (m, 1H), 7.19-7.18 (m, 1H), 6.91 (d, J = 8.1 Hz, 1H), 6.55 (d, J = 9.9 Hz,
1H), 6.27 (d, J=9.9 Hz, 1H), 4.32-4.26 (m, 1H), 3.21 (s, 3H), 3.02-2.98 (m, 2H); °C
NMR (CDCls, TMS, 75 MHz) & 195.9, 175.6, 145.3, 142.8, 133.2, 132.6, 130.5,
130.1, 129.9, 128.7, 128.3, 127.6, 127.4, 127.0, 126.6, 125.5, 109.8, 54.9, 49.0, 41.6,
26.7; IR (KBr) v 3030, 3014, 1698, 1589, 1491, 1472, 1324, 1132, 1084, 817, 745,
696; HRMS Calcd. For CpHsNO,SCI + Na': 442.0647, found: 442.0639. The
product was analyzed by HPLC to determine the enantiomeric excess: 84% ee
(Chiralpak IC, i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t,=
12.54 and 17.21 min.

(3dj)

10
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(1R,6R)-1',5'-dimethyl-6-(naphthalen-2-ylthio)spiro[cyclohex[2]ene-1,3"-indoline]
-2'.4-dione:

Yield (81%); White solid; m.p. 72 °C; [a]*p = +191.6 (¢ 0.43, CHCl3); '"H NMR
(CDCls, TMS, 300 MHz) 6 7.79-7.71 (m, 4H), 7.48-7.47 (m, 2H), 7.37 (d, J = 8.1 Hz,
1H), 7.26-7.23 (m, 1H), 6.99 (s, 1H), 6.88 (d, /= 7.8 Hz, 1H), 6.58 (d, J = 9.9 Hz,
1H), 6.24 (d, J = 9.9 Hz, 1H), 4.33-4.27 (m, 1H), 3.24 (s, 3H), 3.05-3.01 (m, 2H),
2.30 (s, 3H); C NMR (CDCl3, TMS, 75 MHz) § 196.6, 176.0, 146.6, 141.8, 133.2,
132.6, 130.3, 130.0, 129.1, 128.5, 127.5, 127.4, 126.5, 125.8, 125.1, 108.7, 54.9, 49.1,
41.7, 26.6, 21.0; IR (KBr) v 3043, 1702, 1596, 1483, 1459, 1231, 1145, 821, 752,
689; HRMS Calcd. For CosH, NO,S + H': 400.1373, found: 400.1366. The product
was analyzed by HPLC to determine the enantiomeric excess: 82% ee (Chiralpak IC,
i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t,= 14.25 and 21.62

min.

O S0

(1R,6R)-1'-benzyl-6-(naphthalen-2-ylthio)spiro[cyclohex|2]ene-1,3'-indoline]-2',4

-dione:

Yield (82%); White solid; m.p. 75 °C; [a]*p = +177.2 (¢ 0.89, CHCL); 'H NMR
(CDCl3, TMS, 300 MHz) 6 7.79-7.72 (m, 4H), 7.49-7.38 (m, 5H), 7.30-7.23 (m, 3H),
7.06 (t,J=17.2 Hz, 1H), 6.86 (d, J= 7.2 Hz, 1H), 6.64 (d, J=9.9 Hz, 1H), 6.27 (d, J =
10.2 Hz, 1H), 5.15 (d, J = 15.9 Hz, 1H), 4.85 (d, J=15.9 Hz, 1H), 4.36 (dd, J, = 5.4
Hz, J, = 12.6 Hz 1H), 3.16-3.07 (m, 2H); *C NMR (CDCls, TMS, 75 MHz) & 196.4,
176.4, 146.2, 143.3, 135.0, 133.3, 132.5, 130.1, 130.0, 129.3, 128.7, 127.7, 127.6,
127.5, 127.3, 126.5, 125.3, 125.1, 123.0, 110.1, 54.8, 49.3, 44.3, 42.1; IR (KBr) v
3074, 3021, 1715, 1587, 1485, 1457, 1252, 1234, 814, 748, 685; HRMS Calcd. For
C30H23NO,S + H': 462.1527, found: 462.1522. The product was analyzed by HPLC
to determine the enantiomeric excess: 92% ee (Chiralpak IC, i-propanol/hexane =

50/50, flow rate 1.0 mL/min, A = 254 nm); t,= 11.16 and 14.19 min.
11
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NH,OH-HCI, reflux
s .

NaHCO,, C,HsOH

3aj, 88%ee 4E

Under argon atmosphere, 3aj (77 mg, 0.2 mmol, 88% ee) and NaHCO; were
dissolved in 2 mL C,HsOH, and hydroxylammonium chloride (16.8 mg, 0.24 mmol)
was added, the mixture was refluxed for 2 h. Then, the solvent was evaporated and the
residue was purified by column chromatography followed by recrystallization (in
CH3;OH/DCM) to give (1R,6R)-4E in 36% yield, which was then directly analyzed by
HPLC to determine the enantiomeric excess.
(1R,6R,E)-4-(hydroxyimino)-1'-methyl-6-(naphthalen-2-ylthio)spiro[cyclohex|2]e
ne-1,3'-indolin]-2'"-one: White solid; m.p. 193 °C; [a]*p = +103.1 (¢ 0.37, CHCl);
'H NMR (CDCls, TMS, 300 MHz) & 7.78-7.72 (m, 4H), 7.45-7.42 (m, 4H), 7.18-7.10
(m, 2H), 6.97-6.94 (m, 1H), 6.41 (d, J = 9.6 Hz, 1H), 592 (d, J = 9. Hz, 1H),
4.06-4.02 (m, 1H), 3.68-3.62 (m, 1H), 3.24 (s, 3H), 2.79 (t, J = 16.5Hz, 1H); °C
NMR (DMSO-ds, TMS, 75 MHz) 6 176.4, 151.6, 144.0, 133.1, 131.9, 131.7, 130.7,
130.0, 129.3, 129.0, 128.6, 127.6, 127.5, 127.3, 126.8, 126.4, 126.1, 124.7, 122.6,
109.0, 54.1, 48.2, 27.1, 26.4; IR (KBr) v 3407, 3034, 2935, 1701, 1684, 1611, 1482,
1452, 1341, 1129, 813, 742, 685; The product was analyzed by HPLC to determine
the enantiomeric excess: 88% ee (Chiralpak IC, i-propanol/hexane = 50/50, flow rate

1.0 mL/min, A = 254 nm); t,= 17.50 and 25.10 min.

12
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ITI. Synthetic Application of the Michael Adduct 3aj.

0

\. s” ‘ ‘G Pd(OH),/C, Ha (30 atm) _
\}\, O CH30H, r.t., 24 h

/

3aj, 88%ee 5, 92% yield, >20:1 dr, 88%ee

To a solution of 3aj (77 mg, 0.2 mmol, 88% ee) in 2 mL CH3OH was added
Pd(OH),/C (7.7 mg, 10% w/w). The mixture was stirred under H, (30 atm) at room
temperature for 24 h. Then, the solvent was evaporated and the residue was purified
by column chromatography to give 5 in 92% yield, which was then directly analyzed
by HPLC to determine the enantiomeric excess.
(1R,2R)-1'-methyl-2-(naphthalen-2-ylthio)spiro[cyclohexane-1,3'-indoline]-2',4-di
one: White solid; m.p. 61 °C; [a]*p = +43.7 (¢ 0.35, CHCL;); '"H NMR (CDCls, TMS,
300 MHz) 6 7.79-7.69 (m, 4H), 7.49-7.43 (m, 4H), 7.37 (d, J= 8.7 Hz, 1H), 7.13 (t, J
= 7.8 Hz, 1H), 7.02 (d, /= 7.8 Hz, 1H), 3.97 (dd, J = 6.9 Hz, J, = 11.4 Hz 1H), 3.27
(s, 3H), 3.01-2.97 (m, 2H), 2.85-2.74 (m, 1H), 2.61-2.56 (m, 1H), 2.43-2.32 (m, 1H),
2.01-1.95 (m, 1H); °C NMR (CDCls;, TMS, 75 MHz) & 206.9, 177.7, 144.0, 133.3,
132.6, 130.3, 129.6, 129.2, 128.9, 128.6, 127.6, 127.5, 126.5, 124.6, 122.5, 108.9,
51.5, 51.3, 45.7, 36.8, 32.8, 26.6; IR (KBr) v 3057, 1721, 1603, 1583, 1317, 1115,
819, 736, 678; HRMS Calcd. For Co4H, NO,S + H': 388.1379, found: 388.1366.
The product was analyzed by HPLC to determine the enantiomeric excess: 88% ee
(Chiralpak IC, i-propanol/hexane = 50/50, flow rate 1.0 mL/min, A = 254 nm); t.=
13.93 and 21.18 min.

NaBH,

MeOH. rt.1h
(dr = 8:1)

3aj, 88%ee 6, 99% vyield, 88%ee

13
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To a solution of 3aj (77 mg, 0.2 mmol, 88% ee) in 2 mL MeOH was added NaBH4
(8.4 mg, 1.1 eq.), the mixture was stirred at this temperature for 1 h. Then, the solvent
was evaporated and the residue was purified by column chromatography to give 6 in
99% yield, which was then directly analyzed by HPLC to determine the enantiomeric
excess.
(1R,4S,6R)-4-hydroxy-1'-methyl-6-(naphthalen-2-ylthio)spiro[cyclohex|[2]ene-1,3'
-indolin]-2'-one: White solid; m.p. 78 °C; [a]*b = +95.1 (c 0.84, CHCl;); '"H NMR
(CDCls, TMS, 300 MHz) & 7.74-7.71 (m, 4H), 7.48-7.39 (m, 5H), 7.14 (t, J = 7.5 Hz,
1H), 6.90 (d, J= 7.2 Hz, 1H), 6.05 (d, /= 9.9 Hz, 1H), 5.37 (d, /= 9.9 Hz, 1H), 4.49
(s, 1H), 3.93 (d, J = 12.6 Hz, 1H), 3.17 (s, 3H), 2.58-2.53 (m, 1H), 2.16 (q, J = 13.2
Hz, 1H), 1.93 (s, 1H); *C NMR (CDCl;, TMS, 75 MHz) & 177.9, 143.5, 134.4, 133.1,
132.2, 131.4, 130.6, 129.9, 128.9, 128.8, 128.3, 127.4, 127.2, 126.3, 126.1, 125.9,
125.3, 122.6, 108.2, 66.2, 54.3, 48.8, 36.3, 26.3; IR (KBr) v 3407, 3052, 2930, 1695,
1609, 1491, 1469, 1351, 1132, 816, 747, 695; HRMS Calcd. For C4H;NO,S + Na™:
410.1192, found: 410.11852. The product was analyzed by HPLC to determine the
enantiomeric excess: 88% ee (Chiralpak IC, i-propanol/hexane = 10/90, flow rate 1.0

mL/min, A =254 nm); t,= 32.63 and 42.00 min.

HOESY

NN LJM
o

6.0 55 50 45 4.0 3.5 3.0 25 2.0 ppm
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O Cl

K,CO3 (10 mol %) \Q
s >

O%\“‘" DCM, r.t. overnight
N (dr>20:1)
7/
3aj, 88%ee 7, 81% yield, 88%ee

Under argon atmosphere, 3aj (77.1 mg, 0.2 mmol, 88% ee) and K,CO; (2.7 mg,
0.02 mmol) were dissolved in 2 mL DCM, and 4-Chlorothiophenol (31.8 mg, 0.22
mmol) was added, the mixture was stirred at room temperature overnight. Then, the
solvent was evaporated and the residue was purified by column chromatography to
give 7 in 81% yield, which was then directly analyzed by HPLC to determine the
enantiomeric excess.
(1R,2R,6R)-2-((4-chlorophenyl)thio)-1'-methyl-6-(naphthalen-2-ylthio)spiro[cyclo
hexane-1,3'-indoline]-2',4-dione: White solid; m.p. 83 °C; [a]*p = +10.5 (¢ 0.44,
CHCl); 'H NMR (CDCls, TMS, 300 MHz) & 7.76-7.69 (m, 4H), 7.48-7.34 (m, 4H),
7.26-7.24 (m, 1H), 7.11 (d, J = 8.4 Hz, 2H), 6.96-6.91 (m, 4H), 4.02 (dd, J; = 5.1 Hz
and J,=12.6 Hz, 1H), 3.85 (t, /= 5.1 Hz, 1H), 3.57 (dd, J; =4.2 Hz and J> = 15.6 Hz,
1H), 3.46-3.36 (m, 1H), 3.28 (s, 3H), 2.88 (dd, J; = 4.5 Hz and J, = 15.9 Hz, 1H),
2.63 (dd, J; = 5.1 Hz and J; = 15.9 Hz, 1H); °C NMR (CDCls;, TMS, 75 MHz) &
205.9, 175.3, 143.9, 134.8, 134.3, 133.4, 132.8, 132.6, 131.7, 130.0, 129.2, 129.0,
128.9, 128.5, 127.6, 127.5, 126.7, 126.5, 122.2, 108.2, 54.8, 51.1, 50.5, 44.3, 42.1,
26.4; IR (KBr) v 3046, 1711, 1618, 1482, 1347, 1123, 827, 745, 697; HRMS Calcd.
For C30H24NO,S,C1 + Na™: 552.0842, found: 552.0829. The product was analyzed by
HPLC to determine the enantiomeric excess: 88% ee (Chiralpak IC,
i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 254 nm); t,= 17.50 and 25.10

min.
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K2003 (10 mol %) _

DCM, r.t. overnight -
(dr > 20:1)

3ah, 86%ee epi-7, 85% yield, 86%ee

Under argon atmosphere, 3ah (73.8 mg, 0.2 mmol, 88% ee) and K,COs (2.7 mg,
0.02 mmol) were dissolved in 2 mL DCM, and 4-Chlorothiophenol (31.8 mg, 0.22
mmol) was added, the mixture was stirred at room temperature overnight. Then, the
solvent was evaporated and the residue was purified by column chromatography to
give epi-7 in 85% yield, which was then directly analyzed by HPLC to determine the
enantiomeric excess.
(18,2R,6R)-2-((4-chlorophenyl)thio)-1'-methyl-6-(naphthalen-2-ylthio)spiro[cyclo
hexane-1,3'-indoline]-2',4-dione: White solid; m.p. 81 °C; [oc]st = +11.2 (¢ 0.37,
CHCl;); 'H NMR (CDCl;, TMS, 300 MHz) & 7.77-7.75 (m, 1H), 7.65-7.62 (m, 2H),
7.48-7.43 (m, 3H), 7.32-7.26 (m, 2H), 7.20-7.14 (m, 5H), 6.94 (d, J = 7.5 Hz, 1H),
6.79-6.75 (m, 1H), 4.08-4.04 (m, 1H), 3.74 (m, 1H), 3.59-3.40 (m, 2H), 3.34 (s, 3H),
2.95- 2.90 (m, 1H), 2.60-2.54 (m, 1H); *C NMR (CDCl;, TMS, 75 MHz) & 206.1,
134.8, 133.2, 132.6, 130.3, 129.4, 128.6, 127.6, 126.6, 126.4, 122.1, 108.3, 51.5, 50.0,
445, 42.1, 26.5, 14.2; IR (KBr) v 3061, 2935, 1715, 1514, 1472, 1341, 1126, 817,
750, 691; The product was analyzed by HPLC to determine the enantiomeric excess:
86% ee (Chiralpak IC, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A =254 nm);
t;=19.78 and 32.49 min.

Scheme S1. Control experiment verifying 2,6-trans configuration in double SMA.

DABCO (10 mol %) ~\

- Sw
DCM, r.t. overnight O\\\“‘,‘é'
(dr > 20:1) ‘N
/
3aj, 88%ee 8, 70% yield, 88%ee
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Under argon atmosphere, 3aj (77 mg, 0.2 mmol, 88% ee) and DABCO (2.2 mg,
0.02 mmol) were dissolved in 2 mL DCM, and 2-Naphthalenethiol (35.3 mg, 0.22
mmol) was added, the mixture was stirred at room temperature overnight. Then, the
solvent was evaporated and the residue was purified by column chromatography to
give 8 in 70% yield, which was then directly analyzed by HPLC to determine the
enantiomeric excess. This control experiment demonstrates that the two substituted
groups at 2,6-position in the cyclohexanone are in trans configuration, otherwise
meso-compound should be generated.
(2R,6R)-1'-methyl-2,6-bis(naphthalen-2-ylthio)spiro[cyclohexane-1,3'-indoline]-2
' 4-dione: White solid; mp 79 °C; [a]*’p = +10 (¢ 0.27, CHCl;); '"H NMR (CDCls,
TMS, 300 MHz) & 7.76-7.64 (m, 6H), 7.46-7.27 (m, 9H), 7.17 (d, J = 8.1 Hz, 1H),
6.95 (d, J = 6.6 Hz, 1H), 6.80 (t, J = 7.2 Hz, 1H), 4.15-4.11 (m, 1H), 3.89 (m, 1H),
3.61-3.44 (m, 2H), 3.32 (s, 3H), 2.97-2.92 (m, 1H), 2.67-2.61 (m, 1H); *C NMR
(CDClIs, TMS, 75 MHz) 6 206.3, 175.5, 144.0, 133.1, 132.7, 132.5, 130.3, 130.0,
129.3, 129.1, 128.8, 128.5, 127.6, 126.6, 126.4, 122.1, 108.2, 54.8, 51.1, 50.0, 44.6,
42.1, 26.4; IR (KBr) v 3057, 1696, 1607, 1484, 1312, 1023, 857, 762, 662; HRMS
Calcd. For CiH»NO,S, + Na': 568.1370, found: 568.1375. The product was
analyzed by HPLC to determine the enantiomeric excess: 88% ee (Chiralpak IC,
i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 254 nm); t,= 22.00 and 38.87

min.

IV. X-ray Crystal Structures of (1R,6R)-4E
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Crystal data for (1R,6R)-4E: CysHoN,O,S, M, = 40048, T = 296 K,
Orthorhombic, space group P2,2,2, a = 8.8678(9), b = 9.3161(9), c =24.9723) A, V
=2063.0(4) A’, Z = 4, 4277 reflections measured, 3493 unique (Riy = 0.0363) which
were used in all caclculations. The final wR, = 0.0851 (all data), Flack y = 0.02(7).
CCDC 932106 contains the supplementary crystallographic data, which can be
obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html (or from the
Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge CB21EZ, UK;
fax: (+44) 1223-336-033; or deposit@ccdc.cam.ac.uk).

V. Proposed transition-state model for our catalytic system
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VIII.

HPLC Chromatograms

Data File D:%LCADAT AA\YLY YL-Z-58B-3TL-2-58E-5 Z012-05-23 16-55-080ZZ-010L1.D
Sample Name: ¥L-2-58B-5

q. Operator

. THL Seq 3N 1

Acqg. Instrument : Instrument 1 Location @ Wial 22
Injection Date 5A2378012 4:57:07 PM Inj : L
Iny “Yolume @ 5 pl

Acig. Method

Last changed

Analysis Method :
ASH-50-50-1ML -2 300,

Last changed

VD ALOY DATAS Y14 YL~ £- 568 -3 YL-2-585-5 2012-05-23 16-55-05%A5H-50-50-1ML-

Z30NM.1
52372012 405408 PM by THL
D:SLCY DATAY Y14 YL-2- 58B -5% ¥L-2-58B-3 Z012-05-23 L16-55-05%022-0101.D4DA.M

13072013 9:56: 22 AM by FX

[(modified after loading)

WD A, i elength=230 nm (DALCOAT AL 268 B-SWL2-68 B-5 2012-06-23 16-55-05022-0101.0)
mal &
360
. (3aa)
a0 O S 8
jacd
250 N
7/
200+
150
100
0
a .
T T T T T T
g ] 10 11 12 13 14 15 15 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Tege Multiplier & Dilution Factor with ISTDs
Signmal 1: VD1 A, Wavelength=Z30 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mar *s [mAT 1 %
e e el el Bl Il Ele il
1 10.236 \EB 0.5630 1.46745e4  358.35678 50,3719
2 13,384 BB 0.6274 1.44578e4  262.54214 49,6251
Totals 2.9132%e4  B50.89893

Instrument 1 1/30/2013 9:56:43 A FX
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Data File D:%LCWDAT AW YLY ¥L-3-434YL-3-43 2012-09-25 20-22-384011-0101.D
Sample Name: YL-3-43

Acyg. Operator FL Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ Yial 11
Injection Date : 92572012 §:23:52 PM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DALCY DATA VLAYFL-3- 430 ¥L-3-43 Z2012-09-25 20-22-38ASH-50- 50 -1ML- 23 0WM-
Z0MIN.M
Last changed r B/ 23/2012 §:48: 56 PM by THL

Analyesis Method : D:ALCYDATA, YLAYL-3-43% ¥L-3-43 2012-09-25 20-22-38011-0101.INDA.M [ASH-50-
50-1ML -2 300M-Z0MIF. M)
Last changed COLPESSZ0LT THSTI ST PM by FX

[modified after loading)
SO A, Eelength=230 nm (0L CDATAN B YL 420 L-3-43 2012-09-25 Z022-F011-0101.00

mal o
0]
1000
00 o) (3aa)
%\\\"‘ S
00 - N
7/
<400 o
200 2
o~
]
D L .
T T T T T
3 10 12 4 16 min
Area Percent Report
Sorted By H Signal
Mnltiplier H 1.0000
Dilution H 1.0000
Tge Moltiplier & Dilution Factor with ISTD=
Signal 1: YID1 A, Tavelength=230 nm
Peak RetTime Type TWidth Area Height Area
# [min] [min] midI *s [malr ] ]
el B el el Il il Il |
1 9.973 BB 0.5936 4.46753e4 1140.5G459 91.431n
£ 13.Z03 BB 0.7807 3973.87573  T4.18596  §.1e84d
Totals 4,56492ed  1214.7T055
**% End of Report *%¥
Instrument 1 LrzR/2013 T:56:46 PH IX Page 1 of 1
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bata File D:%LCWDAT Ay FLY ¥L-3-47-0CHI? YL -3-47-0CH3 Z012Z-10-05 Z0-25-14,001-0101.0
Sample Name: YL-3-47-oCH3

Apg. Operator t WL Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/5/2012 §:26:3% PM Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DA LOCYDATAN ¥LAYL- 3- 47-0CHINYL-3-47-0CH3 2012-10-05 Z0-25-14% ICH-50-50ML-
2540M. M
Last changed P9 ZES2012 T:27:35 PM by YL

Analysis Method @ D:SLCYDATA, ¥LAYL-3-47-0CHINYL-3-47-0CHI 2012-10-05 Z0-25-145001-0101.D4%DA.
M (ICH-50-50ML-2540M.M)

Last changed LA ERFE01 9010001 PM by FX
(modified after loading)

'}
WD A, i el ength= 254 nm (DALCDAT AN L YL - QOCHIA L340 - OC HS 201 2-10-05 20-25-1001-0101.0

med b=

120

o

100 2 (3ab)

&0

Gl

40_

20

0 L
8 10 13 14 i min
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=254 nm
Pealr BetTime Type TWidth Area Height Area
# [min] [min] mdl *s [manr 1 ]

Rl R R R R e R e EE L |

1 9.456 EBE 0.2894 Z577.26636 L36.04590 J51.6RL3

Z 14.079 BE 0.4259 2411.50513 B7.81938 48.3387
Totals : 4955.77148 ZZ3.665Z8

Instrument 1 1F29/201% 2:10:07 P FX Page 1 of 1
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Data File D:%LCWDAT A4 FLY ¥L-3-47-0CHI? YL -3-47-0CH3 Z012-10-11 15-36-35,001-0101.0
Sample Name: YL-3-47-0CH3

Apg. Operator : ¥OC Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/11/2012 3:38:26 PH Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DS LOCY DATAN ¥LAYL- 3- 47-0CHILYL-3-47-0CH3 2012-10-11 15-36-35% ICH-50-50ML-
2540M-Z0MIN .M
Last changed v 10/8/2012 2:44: 55 PM by YL

Analysis Method @ D:SLCYDATA, ¥LAYL-3-47-0CHIWYL-3-47-0CH3 2012-10-11 15-36-354001-0101.D4%DA.
M (ICH-50-50ML-2540M-20MIN.M)

Last changed LA ERSE01F 9010053 PM by FX
(modified after loadin

il
WD A, el ength= 254 nm (DALCDAT AN L YL 47 - OCHIA L300 - OCHS 2012-10-11 15-36-25001-0101.00
mAl ] =
<00 -
(3ab)
300 4
200
100
=]
o L T
8 3 0 1 13 13 14 15 16 min
Area Percent Report
Sorted By : Sigmal
Multiplier H 1.0000
Dilution : 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=254 nm
Pealr BetTime Type TWidth Area Height Area
# [min] [min] mdl *s [manr 1 ]
Rl R R R R e R e EE L |
1 9,478 BV 0.E2768 B945.98633 496.22RT2 91.6117
Z 14.127 BE 0.4309 #19.40564  29.58B45  B.3883
Totals : 9766.39197 525.81316
Instrument 1 172972013 2:10: 58 P FX Page 1 of 1
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bata File D% LCWDAT AYLY ¥L-3-47-PCH3 YL -3-47-PCH3 2012-10-12 15-29-25,001-0101.0

Sample Name: YL-3-47-PCH3

Apg. Operator : FX Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/12/2012 3:30:49 PH Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DS LOCY DATAN ¥LAYL- 3- 47-PCHINVYL-3-47-PCHI 2012-10-12 15-29-25% ICH-50-50ML-
2540M. M
Last changed P9 ZES2012 T:27:35 PM by YL

Analysis Method

M (ICH-50-50ML- 25 40H.M)

Di 4 LCy DATAN ¥LAYL- 3-47-PCHINYL-53-47-PCHY 2012-10-12 15-29-25%001-0101.D4%DA.

Last changed LA ERSE01F 9014009 PM by FX
(modified after loading)
AN A, Wizl ength=25 nm (0L CDAT A Ly 734 - PC H WL 347 - PCHS 2012-10-12 15-29-25000-0107 .07
mal ] =
(3ac) =
10 1 W 16 i min

Area Percent Report

Sorted By : Sigmal
Multiplier H 1.0000
Dilution : 1.0000

Tse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Pealr BetTime Type TWidth Area Height Area

#

[min] [min] mal *s  [mAUT ] 3

1 10.830 BE 0.3303 1636.98621 Te.3E901 50,2207

17.141 EE 0.5339 1622.01636  46.9T461 49.7703

Totals : J259. 00256 123.30422

Instrument 1 172972013 %:14:15 PM FX

65

Page 1 of 1



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Data File D% LCWDAT AYLY ¥L-3-47-PCH3Y YL -3-47-PCH3 2012-10-15 17-37-114001-0101.0

Sample Name: YL-3-47-PCH3

Apg. Operator : FX Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/15/2012 5:35:34 PH Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DS LOCYDATAN ¥LAYL- 3- 47-PCHINYL-3-47-PCHI 2012-10-15 17-37-11%ICH-50-50ML-
2540M-Z5MIN. M
Last changed 1062012 3:15:19 PM by YL

Analysis Method

M (ICH-50-50ML-2540M-2 5 IR .M

Di L0y DATA ¥LAYL- 3-47-PCHINYL-53-47-PCHY 2012-10-15 17-37-11%001-0101.D%DA.

Last changed LA ERSE01F 9014056 PM by FX
(modified after loading)
AN A, Wizl ength=25 nm (0L CDAT A L Y-8 - PC H WL 347~ PCHE 2012-10-15 17-3¢-1 T00-0107 .07
ml =

300 4

2504

200 (3ac)

1504

100 4

504 &

i T L
1 1 14 1 13 min

Area Percent Report

Sorted By : Sigmal
Multiplier H 1.0000
Dilution : 1.0000
Tse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Pealr BetTime Type TWidth Area Height Area

#

[min] [min] mal *s  [mAUT ] 3

1 10.808 VE 0.3EZTZ BA3T.TETHE  JET.IRTEL 90,8713
£ 17.157 BE 0.5403 K96.95325  Z0.01l00 9,127

Totals : THI4. TE08S  347.57884

Instrument 1 172972013 %:15:03 PM FX
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bData File D:%LCWDAT Ay FLY ¥L-3-47-MCH3 YL -3-47-MCH3 Z012-10-12 14-55-33,001-0101.0
Sample Name: YL-3-47-MCH3

Apg. Operator : FX Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/12/2012 2:56:45 PH Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DS LOCYDATAN ¥LAYL- 3- 47-MCH3NYL-3-47-MCH3 2012-10-12 14-55-33% ICH-50-50ML-
2540M. M
Last changed P9 ZES2012 T:27:35 PM by YL

Analysis Method @ D:S\LCYDATA, ¥LAYL-3-47-MCHINYL-3-47-MCHI 2012-10-12 14-55-334001-0101.D4%DA.
M (ICH-50-50ML-2540M.M)

Last changed LA ERSE01F 806001 PM by FX
(modified after loading)

AN A, Wi velangth=254 nm (OALCOAT ALY 7 -MCHEY 13- 47-MC HE Z012-10-12 1485-33001-0101.0)
mAl z
a0
O =1
3
" ' S (3ad)
\\3
ol o=
h
204
] T
T T T T
10 12 14 16 min
Area Percent Report
Jorted By : Signal
Maltiplier : 1.0000
Dilution : 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1: VYWDl A, Wavelength=254 nm
Pealr BetTime Type TUidth Area Height Area
# [min] [min] mal *= [mdT 1 H
e e el el Bl Il Ele il
1 10.163 BE 0.3088 1852.73242 92.15969 50.1461
£ 14.500 BE 0.48437 1541.93372 B4.52T09 49,5539
Totals : J694.66614 L56.ESETE
**% End of Report ***
Instrument 1 172972013 &:06:08 P FX Page 1 of 1
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Data File D:%LCWDAT Ay FLY ¥L-3-47-MCH3 YL -3-47-MCH3 Z012-10-15 14-46-24,001-0101.D
Sample Name: YL-3-47-MCH3

Apg. Operator

Acig. Instrument

Injection Date
Acg. Method

Last changed

Analysis Method

Last changed

Fi Seq. Line : 1

Instrument 1 Location @ Wial 1

10715/ 2012 2:47:58 PM Inj : 1
Inj Yolume : 5 nl

v DeALOYDATES ¥L4YL- 3- 47-MCH3Y YL-3-47-HCH3 2012-10-15 14-46-24% ICH-50-50ML-

Z54NM- Z0MIN .M

10/8/2012 2:44: 55 PM by YL

DS LCY DATAY ¥LAYL-3-47-MCHIY YL-3-47-MCH3 2012-10-15 14-46-:244001-0101.D%DA.
M (ICH-50-50ML-2549NM-20MIN.M)

12972013 §:05:41 PM by FX

(modified after loading)

'}
SO A, Wi velergth =254 nm (DAL CDAT AN DL 47 -MCHZW L 3-47-MO HS 2002-T0-15 14-46-240001-0101.00)

med b=
300+
(0]
260+
200 ' S (3ad)
150 Oz‘i
100 /N
&
a0 o @
0 T L
T T T T T T T
] 10 1 12 13 14 15 16 min
Area Percent Report
Jorted By Signal
Maltiplier 1.0000
Dilution 1.0000

Tge Multiplier & Dilution Factor with ISTDs

Signal 1: VYWDl A, Wavelength=254 nm

Pealr BetTime Type TUidth Area Height Area
# [min] [min] mal *= [mdT 1 H

e e el el Bl Il Ele il
1 10.1r6 BE 0.3099 B343.88770 340.94449 90,9717
£ 14.558 EBE 0.48411 679.20776  E3.EEBELL  9.0283

Totals : THZG. 09546 364.6L060

**% End of Report ***

Instrument 1 172972013 &:08:49%9 PM FX
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bata File D% LCWDAT AYYLY ¥L-3-47-0R¥L-3-47-0F 2012-10-05 19-30-024001-0101.1

Jample Name: YL-3-47-0F

Apg. Operator t WL Seq. Line :
Acig. Instrument : Instrument 1 Location @
Injection Date 104542012 T:31: 18 PH Inj :

Inj Yolume :

Acg. Method
M
Last changed P9 ZES2012 T:27:35 PM by YL
Analysis Method
ICH-50-50ML -2 540M. M)
12872013 9:12:08 PM by FX

(modified after loadin

Last changed

§ul

Vo DeALOYDATAEN ¥L4YL-3-47- 0FVYL-3-47-0F £012-10-05 19-30-02% ICH-50-50ML- 25481,

Di L0y DATA ¥LAYL-5-47- 0P\ YL-3-47-0F 2012-10-05 19-30-024001-0101.DWDAM |

mAl 2
a00

400

200+

200

100+

gl
SO A, Wiwelergth=254 nm (DAL CDATAVNDYL-47 - OFRYL-3-47- OF 2012-10-05 18-30-02001-0101.00

(3ae)

21562

13

20

Area Percent Report

Sorted By Sigmal
Multiplier 1.0000
Dilution l.0000

Tse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Pealr BetTime Type TWidth Area Height Area
# [min] [min] many *g [m&T 1 ]
R P P EE P e Rt PEEEE e P ey EEREEErry:
1 10.59% EB 0.3082 1.01775e4d S08.BZ09T 50,0895
Z 21.56Z EE 0.6535 1.01411ed 230.02881 49.9105
Totals 2.03165e4 T47.64978

Instrument 1 172972013 %:1:2:14 PM FX
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bata File D% LCWDAT AYFLY ¥L-3-47-0R¥L-3-47-0F 2012-10-11 14-59%-200001-0101.1

Jample Name: YL-3-47-0F

Apg. Operator : ¥OC Seq. Line : 1

Acig. Instrument : Instrument 1 Location @ WYial 1

Injection Date 104117 2012 3:00:37 PH Inj : 1
Inj Yolume : 5 nl

Acg. Method

Last changed

Analysis Method

Last changed

v DeALOYDATAE, ¥L4YL-3-47- 0FVYL-3-47-0F £012-10-11 14-59-20% ICH-50-50ML- 2548001

JOMIN.H

10/6/2001% 3:59: 52 PM by YL

Di L0y DATA ¥LAYL-5-47- 0P\ ¥L-3-47-0F 2012-10-11 14-5%-20%001-0101.DWDAM |
ICH- 50-50ML -2 54 -3 OMIH. 1T}

LA E9/2013 9:013: 02 PM by FX

(modified after loading)

'}
WD A, i el ength= 254 nm (DALCDAT AN L YL 47 - OPYL-3-47- OF Z012-10-11 1459 2000 1-0101.00
mal o
200
250 Q
F
200 (3ae)
150
100
50 a
W
W
o
D 1
8 i0 12 14 1t 13 20 H _min
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution l.0000
Tse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=254 nm
Pealr BetTime Type TWidth Area Height Area
# [min] [min] mal *= [manr 1 ]
Rl R R R R e R e EE L |
1 10.537 EB 0.3122 7131.78906 354.02740 93,9355
Z 21.550 EE 0.6E31 460.43182  10.74324 E.0E45
Totals T592. 22089 3J64.7T065

Instrument 1 172972013 %:13:07 PM FX
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Data File D:%LCWDAT A FLY YL-3-47-FPRYL-3-47-FF 2012-10-05 20-03-27,001-0101.0
Jample Name: YL-3-47-PF

Apg. Operator

Acig. Instrument

Injection Date
Acg. Method

Last changed

Analysis Method

Last changed

t WL Seq. Line : 1
Instrument 1 Location @ Wial 1
10752012 &:04:48 PM Inj : 1

Inj Yolume : 5 nl

Vo DeALOYDATEN ¥L4YL-3-47-PPVYL-3-47-PF £012-10-05 Z0-03-2Z7yICH-50-50ML- 254801,

ul

9/ 28/ Z01Z 7:27:35 PM by YL

D SLCY DATAY ¥LAYL-3-47-PF4 YL-3-47-PF 2012-10-05 20-03-274001-0101.D4DAM |
ICH- 50-50ML -2 540M . 1)

12978013 §:28: 31 PM by FX

(modified after loadin

il
WD A, Wi velength=254 nm (OALCOAT AW L4 - PFYL-3-47- PF 2012- 1005 20-0G- 27 00-0107.0)
mAl Z
1204
F
oo
100 Q g
al
0
(3af)
&0
40 -
204
] T L T
T T T T T
a 10 11 12 13 min
Area Percent Report
Jorted By Signal
Maltiplier 1.0000
Dilution 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1: VYWDl A, Wavelength=254 nm
Pealr BetTime Type TUidth Area Height Area
# [min] [min] mal *= [mdT 1 H
e e el el Bl Il Ele il
1 9.058 VB 0.2617 2108.23682 124.4262Z6 50.1061
£ 1i.458 BE 0.3ET0 Z099.30668  B8.98952 49,5939
Totals : 4207, 54370 ZLl3.41578
**% End of Report ***
Instrument 1 172972013 &:28:37 P FX Page 1 of 1
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Data File D:%LCYDAT A\ ¥LY YL-3-47-PR¥L-3-47-PF 2012-10-05 17-01-014001-0101.D
Jample Name: YL-3-47-PF
Apg. Operator : FX Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/G/2012 5:02:27 PM Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DS LOCYDATAN ¥LAYL- 3- 47-PPAVYL-3-47-PF 2012-10-08 17-01-01% ICH-50-50ML- 254801
Z0MIF.M
Last changed v 10/8/2012 2:44: 55 PM by YL

Analysis Method @ DiAWLCYDATAN ¥LAYL-53-47-PFPAYL-3-47-FF 2012-10-058 17-01-014001-0101.DWDALM |

ICH-50-50ML -2 540 -2 QI IN. M)

1 o0f 1

Last changed LA ERSE0L1T BrE29: 48 PM by FX
(modified after loading)
WD A, Wi velergth=254 nm (OALCOAT AW LW YL-47 - PFYL-3-47- PF 2012-10:0% 17-01-01°00-0107.0)
mAl ] £
F
350
3DD- Q
= (3af)
200
150
100
oA
50 E
ju
0 .
T T T T T T
a 10 1 12 13 4 min
Area Percent Report
Jorted By : Signal
Maltiplier : 1.0000
Dilution : 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1: VYWDl A, Wavelength=254 nm
Pealr BetTime Type TUidth Area Height Area
# [min] [min] mdr “*s [mdT 1 H
e e el el Bl Il Ele il
1 9.038 VB 0.Z631 BTL0.80664 393.38159 93.8005
£ 1i.45Z BE 0.3760 443.53589  18.07591 6.1993
Totals : T154.34253 411.45750
**% End of Report ***
Instrument 1 172972013 &:29:53 P FX Page
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bData File D:%LCWDAT A FLY YL-3-47-MP¥L-3-47-MF 2012-10-05 17-39-09,001-0101.0
Jample Name: YL-3-47-mF

Apg. Operator

Acig. Instrument

Injection Date
Acg. Method

Last changed

Analysis Method

Last changed

t WL Seq. Line : 1
Instrument 1 Location @ Wial 1
10752012 5:40:37 PM Inj : 1

Inj Yolume : 5 nl

v DeALOYDATAES ¥L4YL- 3- 47-MFYYL-3-47-1F £012-10-05 17-39-08% ICH-50-50ML- 25401,

ul

9/ 28/ Z01Z 7:27:35 PM by YL

DS LCY DATAY ¥LAYL- 3-47-MF4 YL-3-47-MF 2012-10-05 17-38-094001-0101.D4DA.M |
ICH- 50-50ML -2 540M . 1)

12872013 9:04: 26 PM by FX

(modified after loading)

'}
SO A, Wi velergth=254 nm (OALCOAT AW LWL 47 -MP L 3-47-WF 2072-T0-05 17-38-000001-0701.0)
mal | o
o
]
350 a
F
200
(3ag)
1504
1004
50 4
o L T
T T T T T T
a 10 1 12 13 4 min
Area Percent Report
Jorted By Signal
Maltiplier 1.0000
Dilution 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1: VYWDl A, Wavelength=254 nm
Pealr BetTime Type TUidth Area Height Area
# [min] [min] mdr “*s [mdT 1 H
e e el el Bl Il Ele il
1 9.851 BE 0.2853 5466.89453 298.07571 450.0353
£ 11.57Z BE 0.3364 5459.16992 250.83772 49,9847
Totals : 1.09261led  545.91344
**% End of Report ***
Instrument 1 172972013 2:04:31 P FX Page 1 of 1
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bData File D:%LCWDAT A\ FLY YL-3-47-MP¥L-3-47-MF 2012-10-08 14-51-58,001-0101.0
Jample Name: YL-3-47-MF

Apg. Operator : FX Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/G/2012 2:53: 26 PM Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DS LOCYDATAN ¥LAYL- 3- 47-MFWVYL-3-47-MF 2012-10-08 14-51-58% ICH-50-50ML- 254801
Z0MIF.M
Last changed v 10/8/2012 2:44: 55 PM by YL

Analysis Method @ D:SWLCYDATA, ¥LAYL-3-47-MFYYL-3-47-MF 2012-10-08 14-51-584001-0101.D4%DA.M |
ICH-50-50ML -2 S4MM-Z0MIN. M)

Last changed LA ERSE01F 9:05:0 532 PM by FX
(modified after loadin

il
WD A, Wi velength=254 nm (OALCOAT AW LWL 47 -MP L 3-47-WF 2072-T0-05 1451-560001-0701.0)
mAl 5

700

GO0 A

500

400

300

200

=
100 =
0 L
T T T T T
g 95 10 05 11 15 12 125 min
Area Percent Report
Jorted By : Signal
Maltiplier : 1.0000
Dilution : 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1: VYWDl A, Wavelength=254 nm
Pealr BetTime Type TUidth Area Height Area
# [min] [min] mal *= [mdT 1 H

e e el el Bl Il Ele il

1 9.820 VB 0.2843 1.37896e4  750.30B82 92.3717

£ 11.534 BE 0.3366 L136.76308  S2.2ZR485  T.BZG3
Totals : 1.49254ed4  B0Z.5T1ET

**% End of Report ***
Instrument 1 172972013 2:05:37 P FX Page 1 of 1
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bata File D:%LCWDAT A4 FL4y ¥YL-3-47-PCLYYL-3-47-PCL Z012-09-25 19-2Z8-05,001-0101.D
Sample Name: YL-3-47-PCL

Apg. Operator

Acig. Instrument

Injection Date
Acg. Method

Last changed

Analysis Method

Last changed

t WL Seq. Line : 1
Instrument 1 Location @ Wial 1
9 28/ 2012 T:129:532 PM Inj : 1

Inj Yolume : 5 nl
DS LCY DATAY ¥L4 YL-3-47-PCLY YL-3-47-PCL 201Z-09-28 19-28-05% [CH-50-50ML-
Z54NM. M
9/ 28/ Z01Z 7:27:35 PM by YL
D SLCY DATAY ¥LAYL-3-47-PCLY YL-3-47-PCL 2012-09-28 19-28-055001-0101.D4WDAM
{ICH-50- 50ML- 25 40M. M)
12878013 9:16: 24 PM by FX
(modified after loadin

il
WD A, el ength= 254 nm (DALCDAT AW L YL- 347 - PO YL - PCL 201 2-00-28 18-28-05'001-0101.00
mal I
140 Cl
120 4 &
“
100 4 (3ah)
B0
Gl
40_
20
D- 1
g 10 1 13 13 14 15 min
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=254 nm
Pealr BetTime Type TWidth Area Height Area
# [min] [min] mdl *s [manr 1 ]
Rl R R R R e R e EE L |
1 9.6Z1 BE 0.2843 2797.49121 L152.188T1 50.1040
2 12.894 EE 0.3792 2785.87280 113.m2158 49_8980
Totals : 5583.36401 :Z65.808E29
Instrument 1 172972013 9:16:31 P FX Page 1 of 1
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Data File D:%LCWDAT AW YLY ¥L-4-54%YL-4-5 2013-02-22 20-21-594,001-0101.D
Sample FName: YL-4-5

Acyg. Operator LQH Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ VWial 1
Injection Date : 2f22/2013 §:23:14 PM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DALCY DATAY VLY YPL-4- 54 ¥L-4-5 2013-02-22 Z0-Z1-59% ICH-50-50-1ML- 25 4NM-20MIN.
M
Last changed 11242013 11:01: 51 AM by FX

Analyesis Method : D:ALCYDATA, YLAYL-4-5\FL-4-5 2013-0Z-22 Z0-Z21-59,001-0101.0%DALM (ICH-50-
50-1ML -2 540M-Z0MINK. M)

Last changed D& L E01F 300008 PM by FX
[modified after loading)

q
SADT A, Widnelength=254 nm (DL ODATAN L YL 50 L5 2013-02-22 20-21-590001-0101. 00
mAl
200
2460 4
200
150
100
40
ol L
T T T T T T
] 10 11 12 13 14 15 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Use Moltiplier & Dilution Factor with ISTDs

Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] manm *g [man ] k]

1 10,785 MM 0.3230 5880.54932 303.38959 92,7120
I014.497 MM 0.42447 46Z.ZE5ET  LT.3Z384 T.ZEED

Totals 6342.8151%  320.71342

Instrument 1 4/1/201% 3:00:11 FM FI Page 1 of 1
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Data File D:%LCWDAT Ay FLY ¥L-3-47-10APY YL -3-47-1FAP Z012-10-20 16-12-2T4001-0101.D
Sample Name: YL-3-47-1HaP

Apg. Operator : ¥OC Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/20/2012 4:13:56 PH Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DS LOCYDATAN ¥LAYL- 3- 47- INAPSYL-3-47- 10AP 2012-10-20 16-12-27%ICH-50-50ML-
2540M. M
Last changed P9 ZES2012 T:27:35 PM by YL

Analysis Method @ DALY DATA, ¥LAYL-3-47- INAPAYL-53-47-10AF 201:2-10-20 16-12-27%001-0101.D%DA.
M (ICH-50-50ML-254NM.M)

Last changed VLA ERSE0LT 8057013 PM by FX
WD A, i elength=254 nm (DALCOAT A IYL-47 - INAPWYL3- 48 THAP 2012-10-20 16-12-20001-0101.00
maL b
A0 O
B
<40 . :
s (3ai) =
O
30 \\
N
/
20
104
1]
T T T T T
10 12 14 16 13 min
Area Percent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=254 nm
Peale RetTime Type TWidth Arvea Height Area
# [min] [min] mal *= [m&T 1 ]
e il bl R e Bl LR L
1 11.78%Z EB 0.3769 1351.95154  55.318%0 50.0910
2 17.425 EB 0.5631 1347.03809  36.62Z056 49,9090
Totals 25, 95962 91.93946
*** End of Beport ***
Instrument 1 172972013 &:57:33 P FX Page 1 of 1
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bata File D:%LCWDAT Ay FLY ¥L-3-47-10APY YL -3-47-1FAP Z012-10-22 17-29-28,001-0101.D
Sample Name: YL-3-47-1HaP

Apg. Operator : LOH Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/22/2012 5:30:56 PM Inj : 1

Inj Yolume : 5 nl

Acg. Method Vo DeALOYDATE ¥L4YL-3- 47- INAPYYL-3-47- WWAP 2012-10-22 17-28-28% ICH-50-50ML-

2540M-Z5MIN. M
Last changed 1062012 3:15:19 PM by YL

inalysis Method : DinWLOWDATAN¥LAWYL-3-47- IWAPAWYL-3-47-10AF 2012-10-22 17-29-26%001-0101.D%DA.

M (ICH-50-50ML-2540M-25MIN.M)
Last changed LA ERSE01T 8059056 PM by FX
(modified after loading)

'}
SAWDN A, ivelergth=254 nm (DAL CDATAV LY 47 - TNAPYLG-47- THAP 2012-10-22 17-28-28001-0101.00

mel =2
160
O
140
120 -
0 s (3ai)
\\\\\‘
100 \\
N
20 4 /
Gl
40_
20 4 =
-1
D 1 1
10 12 4 16 13 min
Area Percent Report
Sorted By : Sigmal
Multiplier H 1.0000
Dilution : 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=254 nm
Pealr BetTime Type TWidth Area Height Area
# [min] [min] mal *= [manr 1 ]

1 11.730 BE 0.3752 4222.47852 173.70492 96,2333
£ 17.380 BE 0.5619 165.26472 445965  3.THES

Totals : 4387, 74324 L1T8.22457

Instrument 1 172972013 %:00:01 PM FX
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Data File D:%LCWDAT Ay FLY YL-3-47-20APY YL -3-47-2FAP Z012Z-10-06 14-37-3T4,001-0101.D
Sample Name: YL-3-47-ZFaP

Apg. Operator t WL Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 10/6/2012 2:36:5% PM Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DS LOCY DATAN ¥LAYL- 3- 47- ZFAPYYL-3-47-2HAP 2012-10-08 14-37-37%ICH-50-50ML-
2540M. M
Last changed P9 ZES2012 T:27:35 PM by YL

Analysis Method @ D:SLCYDATA, ¥LAYL-3-47-2FAPYYL-3-47-20AF 2012-10-06 14-37-374001-0101.D%DA.
M (ICH-50-50ML-2540M.M)

Last changed LA ERFSE01F 9:000 53 PM by FX
(modified after loadin

il
WD A, Wi velength=254 nm (OALCOAT AW LV YL--47 - ZH AP L3-47-2 NAP 2012-10-06 14-37-37001-0101.0)
ml b= O
200
175 &
pi (3aj)
—_ aj
150 O\\\\\‘ S
125
100
54
50
25
o4 L L
T T T T T
10 12 14 16 13 min
Area Percent Report
Jorted By : Signal
Maltiplier : 1.0000
Dilution : 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1: VYWDl A, Wavelength=254 nm
Pealr BetTime Type TUidth Area Height Area
# [min] [min] mal *= [mdT 1 H
e e el el Bl Il Ele il
1 12.750 VB 0.4071 5600.19434 212.04953 50,1211
£ 17.557 BE 0.5566 5573.14209 L154.17569 49,5759
Totals : 1.11733ed  3EE.EZEZSEZ
**% End of Report ***
Instrument 1 172972013 2:0L1: 5% P FX Page 1 of 1
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Data File D:%LCWDATAWYLA FL-3-133%¥L-3-133 2012-12-27 16-40-594012-0101.D
Sample FName: ¥L-3-133

Acyg. Operator i Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ VWial 12
Injection Date : 1272772012 4:42:19% PM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DALCY DATA VLA YFL-3-133W¥L-3-133 2012-12-27 16-40-59%ICH-50- 50ML-2540M-
Z5MIN.M
Last changed r W0/BFE002 3:15:19 PM by YL

Analyeis Method : D:ALCYDATA, YLAYL-3-1330FL-3-133 Z2012-12-27 16-40-59%012-010L1.D°\DA.M (ICH-
50-50ML-Z54RM-Z5M IN M)
Last changed D& L E01F 2055035 PM by FX

[modified after loading)
WD A, nelength=254 nm (DAL CDATANY B L3 1330WL-3- 133 201 2 12-27 16-40-59°0120101.00

Al
m. %\c!‘r:h
‘ﬁ_é
A00
O
<400
0 N s (3aj)
300 o N
200
"
i =)
100 5
&
i L T T
1 14 16 1 P min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Moltiplier & Dilution Factor with ISTDs
Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] mar *s [malr ] ]
Rl L e R e e L LR LR |
1 13,660 MM 0.4951 1.7419%ed  SEZ.54009 93,9822
z 18.921 MM 0.6743 1119.33411 Z7.66591 6.0378
Totals 1.65386ed4  BL0.50600
Instrument 1 4172013 2 53:4z P FX Page 1 of 1
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bata File D% LCWDAT A4 FLY ¥L-3-47-THIEFYLY YL-3-47-THIENYL 2006-01-02 21-14-374001-0101.0

Sample Name: YL-3-47-thienyl

Apg. Operator t WL Seq. Line : 1

Acig. Instrument : Instrument 1 Location @ WYial 1
Injection Date : 1/2/2006 9:15:53 PM Inj : 1
Inj Yolume : 5 nl
Acg. Method ¢ DS LCYDATAN ¥LAYL- 3- 47-THIERYLAYL-3-47-THIERYL 2006-01-02 Z1-14-37, ICH-50-
SO0ML -2 54FM. M
Last changed P9 ZES2012 T:27:35 PM by YL

Analysis Method @ DiAwLCYDATA, ¥LAYL-3-47-THIEFYLAYL-3-47-THIENYL 2006-01-02 21-14-37001-

0101.0%0ALM  ICH-S0-50ML -2 54FM. M)
Last changed LA ERSE01F 835056 PM by FX
(modified after loadin

maAl =

175 4

150

125

100+

745

Al

5

gl
SO A, Wivelergth=254 nm (DAL CDAT AW DY 47 - THIENYLYL-3-47- THIENYL 2006-01-02 21-14-3001-0101.00

(3ak)

15.1349

T
13 19 min

Area Percent Report

Jorted By : Signal
Maltiplier : 1.0000
Dilution : 1.0000

Tge Multiplier & Dilution Factor with ISTDs

Signal 1: VYWDl A, Wavelength=254 nm

Pealr BetTime Type TUidth Area Height Area
# [min] [min] mal *= [mdT 1 H

1 13.01% EB 0.3876 5081.63135 202.37T363 49,5872
£ 18.139 \E 0.5594 5166.23389 143.13538 50.41&%

Totals : 1.0247%e4  345.51100

**% End of Report ***

Instrument 1 172972013 §:34: 01 PM FX
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Data File D:%LCWDAT A\ FLY YL-3-47-THIENYLY YL-3-47-THIENYL Z00G-01-08 1Z-50-354001-0101.0
Sample Name: YL-3-47-THIENYL

Apg. Operator

Acig. Instrument

Injection Date
Acg. Method

Last changed

Analysis Method

Last changed

1 THL Seq. Line : 1
Instrument 1 Location @ Wial 1
1/ 8/ 2006 12:52:08 PM Inj : 1

Inj Yolume : 5 nl

v DeALOYDATES Y14 YL- 3- 47-THIERYLAYL-3-47-THIENYL Z006-01-08 12-50-35, ICH-50-

S0ML -2 54FM- J0MIN. M

10/6/2012 3:59: 52 PM by YL

DS LCY DATAY Y14 YL-3-47-THIERYLY ¥L-3-47-THIENYL 2006-01-08 12-50-35,001-
0101.D4DALM { ICH-50-50ML-Z540M- 30MIN. M)

12972013 §:35:11 PM by FX

(modified after loadin

gl
SO A, Wivelergth=254 nm (DAL CDAT AW DY 47 - THIENYLYL- 3-47- THIENYL 2006-01-08 12-50-35001-0101.00

mal o
300
700
GO0
01 (3ak)
400
300
200
100 2
@
0 . L
T T T T
1] 12 14 15 18 min
Area Percent Report
Jorted By Signal
Maltiplier 1.0000
Dilution 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1: VYWDl A, Wavelength=254 nm
Pealr BetTime Type TUidth Area Height Area
# [min] [min] mdr “*s [mdT 1 H
e e el el Bl Il Ele il
1 12.981 VB 0.3861 2.03815«4  815.88013 97.4018
£ 18.153 EBE 0.5507 5§43.68622  15.11477  Z.5952
Totals : Z.09251led  §30.99490
**% End of Report ***
Instrument 1 1F29/201% &:35:17 P FX Page 1 of 1
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Data File D% LCYDAT 24 W14 ¥L-3-63BY YL-3-b34 2006-01-06 12-02-404%053-0101.D

Sample FName: YL-3-634

Acyg. Operator THL Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ VWial 53
Injection Date 1 ef 2006 12:04: 21 PM Inj : 1

Inj Yolume : 5 pl

Ao, Method
Last changed
Inalysis Method :

Last changed

¢ IALCYDATA VLAYL-3-63BVY¥L-3-634 Z006-01-06 12-0Z-40% ICH-50- 50ML- 254N

9f E820LE Ti2T0 35 PM by YL

I 5LCY DATAY ¥LAYL-3-63BN¥L-3-634 Z006-01-06 12-02-40%053-0101.D4DA.M {ICH-
S0-50ML-254MI.H)

1P 2972003 8:37: 14 PM by FX

[modified afrer loading)

WD A, Miaelength=2 54 nm (DAL COATAN L YL-3- 63 BWL- 363 A 2006-01-06 12-02-<400043-0101 .00
mAl s

120 O
100 S

a0

0] o=\

OCH;

25407

(3bj)

28 min

Area Percent Report

Sorted By Sigmal
Mnltiplier 1.0000
Dilution 1.0000

Use Moltiplier & Dilution Factor with ISTDs

Sigmal 1: WID1 &, Wawelength=254 nm

Pealr RetTime Type Width Area Height Area
# [min] [min] mar *s [malr ] ]
el e el el e il Il bl |
1 17.147 BB 0.6178 BOG0.92090 L151.65036 50.148%
Z £5.407 BB 0.922Z0 6044.88525 100.65038 49.8514
Totals l.21256ed  252.30074

**% End of Report **%

Instrument 1 172372013 &:37:19 PM TX
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Data File D:%LCWDATAWYLY ¥L-3-63BY YL-3-63A4 2006-01-08 11-55-Z264001-0101.D
Sample FName: YL-3-634

Acyg. Operator THL Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ VWial 1
Injection Date : 1/6/2006 11:36: 56 AM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DALCY DATA VLA FL-3-63BVYL-3-634 2006-01-08 11-55-26%ICH-50-50ML-2540M-
JSMIN.M
Last changed QS 292012 1:31: 31 PM by YL

Analyeis Method : D:ALCYDATA, YLAYL-3-63BA\Y¥L-3-63A Z006-01-08 11-55-26%001-010L1.D0DA.M (ICH-
50-50ML- 2540 -3 5M IN M)
Last changed DOLPESSZ0LT 535005 P by FX

[modified after loading)
SO A, Enelength=254 nm (0L CDAT AN B L3 62 Bl 363 AZ006-01-06 11-55-26'007-0100 00

mAl ko]
60 -|
50
0]
] (3bj)
S ]
OCHjs
30 -
] o=
N
104 "g‘
e
o4
o L
T T T T T T T
12 4 16 13 0 32 24 il i min
Area Percent Report
Sorted By H Signal
Mnltiplier H 1.0000
Dilution H 1.0000
Tge Moltiplier & Dilution Factor with ISTD=
Signal 1: YID1 A, Tavelength=234 nm
Peak RetTime Type TWidth Area Height Area
# [min] [min] midI *s [malr ] ]
el B el el Il il Il |
1 17.1ZZ BB 0.6156 ZE08.60Z78  64.75417 92,1757
L EI5.337 BE 0.7T927 ZZL.43080 3.T0056  T.8243
Totals Z830.03358 6E.45474
**% End of Report *%¥
Instrument 1 LrzR/2013 &:36:08 PO IX Page 1 of 1
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Data File D% LCYDAT 24 Y14 ¥L-3-63BY YL-3-638 2006-01-06 11-30-56%072-0101.D

Sample Hame: YL-3-B3E

Acyg. Operator
Ao, Instrument :
Injection Date

Ao, Method
Last changed
Inalysis Method :

Last changed

THL Seq. Line : 1
Instrument 1 Location @ Wial 72
I e 2006 11:32: 15 AM Inj : 1

Inj Yolume : 5 pl

¢ IALCYDATA VLAYL-3-683BVY¥L-3-638 Z006-01-06 11-30-56%ICH-50- 50ML- 254N

9f 282012 727035 PM by YL

4Ly DATA, LY FL- 3-63BY¥L-3-63B 2006-01-06 11-30-56%072-0101.04DA.M (ICH-
50-50ML- 2540 . 1)

1292013 9:30:30 PM by FX

[modified afrer loading)

mAl

0 A

0

a0

30

20

WD A, Miaelength=254 nm (DAL COATAN L YL-3- 63 BYWL- 3463 B 2006-01-06 11-30-56'072-0101 .00

o
=1

16.833

(3¢ij)

min

Atrea Percent Report

Sorted By
Mnltiplier
Dilution

Use Moltiplier & Dilution Facter with ISTDs=

Signal 1: WIDL A&,

Peal RetTime Type

#  [min]

Tavelength=254 mm

Width Area Height Area
[min] midI  *s [mau ] ]

1 1z.40G BB
i 16.933 BB

Totals

0.3292 Z060.06765  T74.46%40 50,2223
0.5973 Z06L.67T188  53.42E269 49,7711

4141,75952  127.91208

Instrument 1 172372013 9:30:37 PM TX

**% End of Report *%%

85

Page 1 of 1




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Data File D:%LCWDATAWYLY ¥L-3-63BYYL-3-63B Z006-01-07 12-06-074001-0101.D
Sample Hame: YL-3-GB3b

Acyg. Operator

Ao, Instrument :

Injection Date
Ao, Method

Last changed

Analygis Method :

Last changed

LQH Seq. Line : 1
Instrument 1 Location @ Wial 1
If W En0e 12:07: 22 PM Inj : 1

Inj Yolume : 5 pl

¢ IALCYDATAS VLA YL-3-63EWY¥L-3-63F Z006-01-07 12-06-07%ICH-50- 50ML-2540M-

Z5MIN.M

10620012 3:15:19 PM hy ¥L

D SLCY DATAY YLAYL-3-63B5FL-3-638 2006-01-07 12-06-0T4001-0101.D4DA.M {ICH-
50 -50ML- 2540 -2 5M 1N M)

P29/ 2003 9022057 PM by TX

[modified after loadin

g]
SADT A, Nidnelength=2 54 nm (DAL CDWAT A L YL-2-63 WL 363 B 2006-01-07 12-06-07001-0101 .00

mAl
500
<400
0]
200
S ¢ (3cj)
200 N
=
o=
N
100+ /
E
-y
1]
1 13 14 16 ti min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Moltiplier & Dilution Factor with ISTDs
Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] midl *s [malr ] ]
Rl L e R e e L LR LR |
1 1,545 MM 0.4557 1.41435e4  SL13.91882 92,1190
£ 17.:z08 BE 0.6006 1Z10.00098 31.12719 T.8810
Totals 1.53535ed 545.04601
Instrument 1 LrzR/2013 8:23:04 P TX Page 1 of 1
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Data File D:%LCWDATAWYLY ¥L-3-630%YL-3-63D 2012-11-23 15-26-254%052-0101.D
Sample FName: YL-3-63D

Acyg. Operator
Ao,
Injection Date

Ao, Method
Last changed

Inalysis Method :

Last changed

Instrument :

FL Seq. Line : 1

Instrument 1 Location @ Wial 52
11723/ 2012 3:28:12 PM Inj : 1
Inj Yolume : 5 pl

¢ IALCYDATA VLAYL-3-83DW¥L-3-63D Z01E-11-23 15-Z6-25% ICH-50- 50ML- 254N

9f 282012 727035 PM by YL

4Ly DATA, VLY FL-3- 6304 ¥L-3-63D 2012-11-23 15-26-25%052-0101.0\DA. M (ICH-
50-50ML- 2540 . 1)

4/ 1/ 2013 10:53: 52 AM hy FX

[modified afrer loading)

WD A, MiEelength=254 nm (DAL CDATAW D YL- 363 O L-3-63 D 2012-11-23 15-76-25'0452-0101.0)

o™
—

"

&

b

la

»

O
1308
5

S (3dj)

11,

o=\

-~z

Sorted By
Mnltiplier
Dilution

Sigmal
1.0000
1.0000

Use Moltiplier & Dilution Factor with ISTDs

Sigmal 1: WID1 &, Wawelength=254 nm

Pealr RetTime Type Width Area Height Area
# [min] [min] mar *s [malr ] ]
el e el el e il Il bl |
1 14,372 MM 0.5615 5347.10156 158.70834 S51.0356
2 El.806 MM 0.8222 5130.08954 103.99667 43.9644
Totals 1.04772ed  262.70501

**% End of Report **%

Instrument 1 4/ 1/ 2013 10:53: 59 AM FX
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Data File D:%LCWDATAWYLY ¥L-3-630%YL-3-63D 2012-11-24 19-51-044023-0101.D
Sample FName: YL-3-63D

Acyg. Operator FL Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ VWial 23
Injection Date : 1172472012 7:52:33 PM Inj : 1

Inj Yolume : 5 pl

Acg. Method ¢ DALCY DATA VLA YL-3-63DW¥L-3-63D 2012-11-24 19-51-04%ICH-50- 50ML-2540M-
JOMIN.M
Last changed r W0/BFE0L2 3:59: 52 PM by YL

Analygis Method :

50-50ML- 254N -3 0MIN M)

DL Oy DATAY VLA YL-3-63D4Y¥L-53-83D 201:-11-24 19-51-046023-0101.0ADAM (ICH-

Last changed DOLPESSZ0LT 92T L6 PM by FX
[modified after loading)
ANDT A, Ewelength=254 nm (DAL COAT A DV L3 6 O L-3-63 0 2012-11-24 19-51-04023-0101.0)
mal = ,\b;':‘
200 &
,ﬁ.
175 4
140 @)
1264 S (3dj)
100 4 S
o=
5 ’/\l
50 -
&
wr @
£
1} T
12 1 I 1 20 P 4 mn
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Moltiplier & Dilution Factor with ISTDs
Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] midl *s [malr ] ]
Rl L e R e e L LR LR |
1 14,253 MM 0.5458 BHZL. 46562 Z07.L17690 91.1403
2 Z1.BZ5 MM 0.787T6 BE3. 10907 14.03208 8.8597
Totals : T454, 57469 Z221.20895
Instrument 1 172372013 9:28:35 PM TX
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Data File D% LOYDAT 24 ¥L4 ¥L-3-63CY YL-3-63C 2012-11-23 15-03-294051-0101.D

Sample Hame: YL-3-B3C

Acyg. Operator
Ao, Instrument :
Injection Date

Ao, Method
Last changed
Inalysis Method :

Last changed

FL Seq. Line : 1
Instrument 1 Location @ Wial 51
11723/ 2012 3:04:55 PM Inj : 1

Inj Yolume : 5 pl

¢ IALCYDATA VLAFL-3-83CW¥L-3-63C Z0L1E-11-23 15-03-29% ICH-50- 50ML- 254N

9f 282012 727035 PM by YL

4Ly DATA, VLA FL-3- 630 FL-3-63C 2012-11-23 15-03-29%051-0101.0ADA.M (ICH-
50-50ML- 2540 . 1)

1292013 9:24: 06 PM hy FX

[modified afrer loading)

SAWDT A, Wilelength=254 nm (DAL COATAN L YL 363 O0L-3-63 C 2012-1123 15-06-20'051-0101.0°
ma E
O
120
100 .
(3ej)
O%\\\“‘ S
80+
©\/N
B0~
4 -
20+
0 L
T T T T T T T T T T T T
o 1 12 13 14 14 15 min
Atrea Percent Report
Sorted By Sigmal
Mnltiplier 1.0000
Dilution 1.0000
Use Moltiplier & Dilution Facter with ISTDs=
Sigmal 1: VWIDL1 A, Tavelength=Z54 mm
Peal RetTime Type Width Area Height Area
# [min] [min] midI  *s [mau ] ]
el B el el Il il Il |
1 11.308 \B 0.3917 3208.27271 126.01763 49.6972
L 14.336 BB 0.5293 3Z47.36353  93.749Z8 S0.302%
Totals G455, 63623 219.76691
**% End of Report *%%
Instrument 1 LrzR/2013 8::240 1z PO TX Page 1 of 1
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Data File D:%LCWDATAWYLY FL-3-63C4 YL-3-63C 2012-11-24 12-26-43%4043-0Z01.D
Sample Hame: YL-3-B3C

Acyg. Operator FL Seq. Line : Z
Aoy, Instrument : Instrument 1 Location @ Wial 43
Injection Date : 11/24/2012 12:49%9:16 PM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DALCY DATA VLA FL-3-63CW¥L-3-630 2012-11-24 12-26-43%ICH-50-50ML-2540M-
Z0MIN.M
Last changed /82012 2:44: 55 PM by YL

Analyeis Method : D:AWLCYDATA, YLAYL-3-B3CN\FL-3-63C Z01Z-11-24 12-Z26-43%043-020L1.D°\DA.M (ICH-
S0-50ML-Z54RM-Z0M IN M)
Last changed DOLPESSZ0LT 925002 PM by FX
[modified after loading)
ANDT A, Ewelength=254 nm (DAL COAT A VL3 63 CVL-3-63 C 2012-11-24 1 2-J-43°045-0201.07)
mAl o
500

O
400

200 - O%\\\N S~ ‘ ‘ (3ej)
(A0
200 -

100+
%
1] T T
T T T T T T
10 11 12 12 14 15 16 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Use Moltiplier & Dilution Factor with ISTDs

Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] manm *g [man ] k]

1 1L.161 VB 0.3833 1.Z64%%ed  508.61636 96,2128
2 14.187 EBE 05071 497.93774 15.21023F 3.7872

Totals 1.31476ed 523.82660

Instrument 1 172372013 9:25:12 PM TX Page 1 of 1

90



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Data File D:%LCWDAT AW YLY ¥L-3-106AYYL-3-1064 2012-12-07 10-59-094032-0101.D
Sample Name: YL-3-108A4

Acyg. Operator hzl Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ Vial 32
Injection Date : 12/7/2012 11:01:02 MM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DALCY DATAY VLA FL-3- 1064y ¥L-3-1064 2012-12-07 10-59-09%ICH-50-50ML-254RM.1
Last changed OO RBS200E Ti27:0 35 PM by YL

Analysis Method : DiAWLCYDATAY VLA YFL-3- 1068 ¥L-3-1064 2012-12-07 10-59-09%032-0101.DNDA.M |

ICH-50-50ML-2540M.M)
Last changed D41 E013 3:15:45 PM by FX
[modified afrer loading)

WD A Miaelength=254 nm (DAL COATAW T YL-3 106 4503 106 A1 2-12-07 10-59-02°032-0101.00
mal A
100
N~ OH
a0
fi0 o
=
s
40 -
20 4
D -
T T T T T T T
] jl1] 12 14 16 min

Atrea Percent Report

Sorted By H Sigmal
Mnltiplier H 1.0000
Dilution H 1.0000

Use Moltiplier & Dilution Facter with ISTDs=

Sigmal 1: VWIDL1 A, Tavelength=Z54 mm

Peal RetTime Type Width Area Height Area
# [min] [min] midI  *s [mau ] ]

1 G.BEZG VE 0.2829 2024, 24878 109.39726 49,5729
i 15.19Z BB 0.6678 Z05%9.13013  47.87001 50.4E71

Totals 4053.37891  157.E86727

**% End of Report *%%

Instrument 1 412013 3:15:55 PM FX
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Data File D:%LCWDATAWYLY ¥L-3-106B4¥L-3-110 2012-12-07 1Z-Z0-4%,042-0101.D
Sample Name: YL-3-110A4

Acyg. Operator

Ao, Instrument :

Injection Date
Ao, Method

Last changed

Analygis Method :

Last changed

hzl Seq. Line : 1
Instrument 1 Location @ Wial 42
127742002 12:22:37 PM Inj : 1

Inj Yolume : 5 pl

¢ IALCYDATA VLAYL-3- L06BN ¥L-3-110 E012-12-07 l2-20-45 ICH-50-50ML-254M1-

Z5MIN.M

10620012 3:15:19 PM hy ¥L

D SLCYDATAY YLAYL-3- L06EY ¥L-3-110 2012-12-07 12-20-45% 042-0101.D4DA.M ( ICH-
50 -50ML- 2540 -2 5M 1N M)

4 &M E013 5030053 PM by THC

(modified after loading

]
SADT A, Nilrelength=2 54 nm (DAL AT A L YL-2- 106 BVYL-2- 110 201 2-12-07 12-20-4h042-0101 .00

mAl
<400
3450+
300
250
200
160 4
100
o
50 5 af
,"_"TS@
i L +
i 8 i 1 14 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Moltiplier & Dilution Factor with ISTDs
Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] midl *s [malr ] ]
Rl L e R e e L LR LR |
1 E.ELS MM 0.3090 79Z9.32Z568 4Z7.64563 93,9024
z 15,187 MM 0.5797 514.8922X1 14.80229 6.097R
Totals 8444, 21790 442.44792
Instrument 1 47872013 5:3Ll:06 PH THC Page 1 of 1
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Data File D:%LCWDAT AW YLY ¥L-3-944,¥L-3-94 2012-11-27 10-43-364051-0101.D
Sample Hame: YL-3-94

Acyg. Operator THL Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ Yial 81
Injection Date : 11/27/2012 10:44:47 MM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DALCYDATAY VLA YFL-3-94 ¥L-3-94 2012-11-27 10-43-36\ICH-50- 50ML- 254K
Last changed OO RBS200E Ti27:0 35 PM by YL
Analysis Method : D:SWLCYDATA VLY FL-3-944 ¥L-3-94 2012-11-27 10-43-364081-0101.DADA.M (ICH-50-
SOML -2 54MTL. M)
Last changed o LE29/2013 8:54: 31 PM by KX

[modified afrer loading)

W01 A, MiEnelength=254 nm (DAL COATANY T YL- 3-8 L-3-04 01 2- 11-27 10-43-35'021-0101.00
mal ] =
100
2
-
a2
a0
O \\\\\' S
50 ] \kl
/
40 -
0 5
o
T T T T T
14 16 15 o ¥ min

Area Percent Report

Sorted By H Sigmal
Mnltiplier H 1.0000
Dilution H 1.0000

Use Moltiplier & Dilution Factor with ISTDs

Sigmal 1: WID1 &, Wawelength=254 nm

Pealr RetTime Type Width Area Height Area
# [min] [min] mar *s [malr ] ]

1 13.645 BE 0.4762 3745.00952 119.52549% 49,5536
LOE0.300 W 0.7107 3767.00468  61.33421 50.146d

Totals T512.01340 201.15971

**% End of Report **%

Instrument 1 172372013 &§:55:00 PM TX

93

Page 1 of 1



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Data File D:%LCWDAT AW YLY ¥L-3-108%YL-3-108 2012-12-04 09-39-524031-0101.D
Sample FName: YL-3-108

Acyg. Operator i Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ Yial 31
Injection Date : 127472012 9:41:10 AM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DALCY DATA VLA FL-3-108W¥L-3-108 2012-12-04 09-39-52%ICH-50- 50ML- 25 40M-
Z5MIN.M
Last changed r W0/BFE002 3:15:19 PM by YL

Analyeis Method : D:ALCYDATA, YLAYL-3-1084FL-3-108 Z01Z-12-04 09-39-52%031-010L1.D°\DA.M (ICH-
50-50ML-Z54RM-Z5M IN M)

Last changed DOLPESSZ0LT &5 50 PM by FX
[modified after loading)

'}
ANDT A, i welength=254 nm (OALCOAT AT DV L3 T08YL-3- 106 2012 12-04 08-38-52'031-0101.0)
mAl 3
200
0]
250
200
O 'S
160 4 \\
N
/
100
50 b
5 -
1} T L
T T T T T T
10 12 14 16 13 0 22 min
Area Percent Report
Sorted By Signal
Mnltiplier 1.0000
Dilution : 1.0000
Tge Moltiplier & Dilution Factor with ISTD=
Signal 1: YID1 A, Tavelength=234 nm
Peak RetTime Type TWidth Area Height Area
# [min] [min] midI *s [malr ] ]
el B el el Il il Il |
1 13.929 BB 0.4850 1.04882e4  329.34100 93.8694
£ El.17% BB 0.7T1E6 E&4.97815  14.38924 6.130%
Totals L.11732ed  343.73024
**% End of Report *%¥
Instrument 1 LrzR/2013 8:51:55 P IX Page 1 of 1
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Data File E:\DATANCIWNWYL-3-102-1034YL-3-102-103 2012-12-158 11-48-35,003-0201.D
Sample Name: YL-3-102

Aoy, Operator : 3TSTEM Seq. Line : 2
bAcg. Instrument : l=260HPLC-DAD Location : Vial 3
Injection Date @ 1271872012 12:00:29 PM Inj : 1
Inj Volume : 5.000 nul
Acg, Method : EZDATANCIWNYL-3-102-103N¥L-3-102-103 2012-12-18 11-48-35\DAD-ICH-10-20-
1ML-60MIN. M
Last changed P la/15/2012 11:43:35 AM by SVSTEM

Analysis Method @ E:ZDATANWCIWMNVYL-3-102-103%¥L-3-102-103 2012-12-18% 11-45-35\DAD-TICH-10-%0-
1ML-60MIN. M | 3equence Method)

Last changed : 1/30/2013 12:55:03 PM by S5YSTEM
[nodified after loading)

DADTF, Sigrand, & Raf=off (£ DA TAC JU L 21 02- 10307 - 102- 105 2012- 12 18 11- 803500 #0201, 0]
maLl 8
=1 =) z
g
&0 4
a0
33 -
20
10 6
o
T T T T T T T
32 34 e} ) & a4 min
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with IATDs
Figmal l: DADL F, Sig=254,4 Ref=off
FPeak FetTime Type Width Area Height Area
# [min] [min] [mall*=] [ mwalT] %
=== | --==l-=-===-- |-======--= | === == |-—===--- |
1l 3Z.465 EBE 1.0756 4600, 70313 65.00924 49,9365
2 42.104 BB 1.2905 4601.35107 53.96385 50.0035
Totals : 9zZ0Z. 05420 115.97309
#%*%* End of Report *+%
1260HPLC-DAD 1/30/2013 12:55:12 PM S¥YSTEM Page 1 of 1

95



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Data File E:\DATANCIWNWYL-3-102-1034YL-3-102-103 2012-12-158 11-48-35,004-0301.D
Sample Name: YL-3-103

Aoy, Operator : 3TSTEM Seq. Line : 3
bAcg. Instrument : l=260HPLC-DAD Location : Vial 4
Injection Date @ 1271872012 1l:01: 25 PM Inj : 1
Inj Volume : 5.000 nul
Acg, Method : EZDATANCIWNYL-3-102-103N¥L-3-102-103 2012-12-18 11-48-35\DAD-ICH-10-20-
1ML-60MIN. M
Last changed P la/15/2012 11:43:35 AM by SVSTEM

Analysis Method @ E:ZDATANWCIWMNVYL-3-102-103%¥L-3-102-103 2012-12-18% 11-45-35\DAD-TICH-10-%0-
1ML-60MIN. M | 3equence Method)

Last changed r 1/30/2013 12:55:03 PM by S5YSTEM
[nodified after loading)

Additional Info : Peakis) manually integrated

DAL F, Sige254,4 R ef=off (EDATAC iyl 2 102- 1030 3 102-103 2012 12- 18 11-48-350040301.09

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1l.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 F, 5ig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mall*=] [mwalr] %
il et l--==-l--=--—- |--===-=--= | === |-—===--- |
1 3zZ.632 MM 1.1507 1059, 358684 15.34451 5.9991
2 4z2.002 MM 1.4399 1.65996e4 192.13950 94,0009

Totals : 1.76590e4d 207.48401

#%% End of Report *+%*

1Z60HPLC-DAD 1/30/20135 12:56:16 PM 3¥YSTEM Page 1 of 1
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Data File D:%LCWDATAWYLY ¥L-3-1304 YL-3-130 2013-01-11 16-33-Z264001-0101.D
Sample FHame: ¥L-3-130

Acyg. Operator i Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ VWial 1
Injection Date : 1f11720135 4:34:57 PM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DeALCY DATAY VLA FL-3- 1300 ¥L-3-130 2013-01-11 16-33-26%ICH-30-T0ML-2Z540M-
JSMIN.M
Last changed L0/ 2013 11:09:12 A by FX

Analyeis Method : D:ALCYDATA, YLAYL-3-1300FL-3-130 2013-01-11 16-33-26%001-010L1.D0DA.M (ICH-
30-TOML-2Z54RM-35M IN.M)

Last changed COLPESSZ0LT 3T EE P by FX
[modified after loading)

'}
SADT A, Widnelength=2 54 nm Do L CDATAN L YL 130013130 201 2-01-11 16-3326'001-0101.00
mAl | 2
Cl O
200
W
=
=1
5
S
150 4 OQ\\‘\\‘ S
/N
100
7
a0+
1} L L
1 i 20 P 24 36 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Moltiplier & Dilution Factor with ISTDs
Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] mar *s [malr ] ]
Rl L e R e e L LR LR |
1 17.46Z BB 0.6139 9910.95996 Z47.69756 5S0.6455
Z I5.065 BB 0.9117 9657. 18066 16Z.51738 49.351%
Totals 1.95681led  410.21494
Instrument 1 LrzR/2013 9:37:35 P IX Page 1 of 1
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Data File D:%LCWDATAWYLY ¥L-3-146%YL-3-146 2013-01-11 15-56-194041-0101.D
Sample Hame: YL-3-14%

Acyg. Operator i Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ Yial 41
Injection Date : 1F11/2013 5:37:34 PM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DALCY DATA VLY FL-3- 1464 ¥L-3-146 2013-01-11 15-56-19%ICH-30-T0ML-2Z540M-
JSMIN.M
Last changed L0/ 2013 11:09:12 A by FX

Analyeis Method : D:ALCYDATA, YLYYL-3-1464FL-3-146 2013-01-11 15-56-19%041-010L1.D4WDA.M (ICH-
30-TOML-2Z54RM-35M IN.M)

Last changed &M ESE01F 517010 PM by THC
[modified after loading)

SADT A, Widnelength=2 54 nm (Do L CODATAN L YL 2 1460 L-3- 146 201 20111 15-56-19'041-0101.00
mAl
a0
O
qn_
S\\u-
30 O*\‘\\ S
N
/
20
&
10 £ 'EP
1 13 20 1z 4 5 5 30 o M _min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Moltiplier & Dilution Factor with ISTDs
Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] midl *s [malr ] ]
Rl L e R e e L LR LR |
1 17.49% MM 0.6174 ZZZ.98E53 B.OL98L 5.9940
£ 25.104 MM 1.0285 3497.15308 SE.EBS11  94.0080
Totals JTE0. 13960 GE.GBEG9E
Instrument 1 48/ 2013 5:17:23 PM THC Page 1 of 1
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Data File D:%LCYDAT 24 ¥LY YL-4-T4YL-4-T7 2013-02-28 16-20-30%021-0201.0

Sample FName: YL-4-7
Acyg. Operator

Ao, Instrument :
Injection Date

Ao, Method

Last changed
Analygis Method :

Last changed

i Seq. Line : Z
Instrument 1 Location @ Wial 21
2 28/2013 4:33: 10 PM Inj : 1

Inj Yolume : 5 pl

¢ IALCYDATA VLAYL-4-TW¥L-4-T7 Z013-02-28 le-Z0-30% ICH-30-70-1ML- 25 4NM- 201N .

M

Zf 282013 4:14: 06 PM hy FX

D:LCY DATA, YLAFL-4-TW¥L-4-7 2013-02-28 16-20-30%021-0201.D4DA.M (ICH-30-
T0-1ML -2 S40M- 40MINH. M)

4 12013 3:05:46 PM by FX

[modified after loading)

'}
SADT A, Widnelength=254 nm (DAL ODATANY YL P L7 2013-02-28 16-20-300021-0201. 00
mAl
il
O
a0
Cl
™
e
a0 4 S\\w = rﬁé
o*\\w S il
304 N
/
20 A
epi-7
10+
0 1
1 20 2 24 P 5 T 3z 4 3 _min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Moltiplier & Dilution Factor with ISTDs
Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] midl *s [malr ] ]
Rl L e R e e L LR LR |
1 19,549 MM 0.7142 ZT16.05835  63.37870 SL.2532
ZO3E.TI0 MM 1.Z2064 2583.23Z218  35.688I8 43.7468
Totals SE99,29053 99.06698

Instrument 1 4/1/201% 3:05:53 PM FX
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Data File D:%LCWDAT AW YLY ¥L-4-T4YL-4-7 2013-02-23 17-18-194001-0101.D
Sample FName: YL-4-7

Acyg. Operator LQH Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ VWial 1
Injection Date : 2/23/2013 5:1%:41 PM Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DeALCY DATAY VLAYL-4-TW¥L-4-7 2013-02-23 17-18-19 ICH-30-T0ML -25 4RM- 3 5HMIR.HN
Last changed L0200 1100912 M by FX

Analysis Method : DiALCYDATAY VLAYL-4-T¥L-4-7 2013-02-23 17-18-194001-0101.T48DA.M [ ICH-30-

TOML -2 54MI-35MIF. M)
Last changed D4 E013 3:07: 55 PM by FX
[modified afrer loading)

AT A, Merelength=254 nim (DL CORT AT U TL-a 7oy L7 20 Fa- 0223 17- 6 1800 -0 01 0y
mAl
70 4
&0
50l -
S“"'
40 O\\\\\“\ S
30+ /N
)
201 4 a
= yr‘;b
- .
L epi=7
N /\
o .
T T T T T T T T T T
13 i) 72 34 # & a0 ¥ min

Atrea Percent Report

Sorted By H Sigmal
Mnltiplier H 1.0000
Dilution H 1.0000

Use Moltiplier & Dilution Facter with ISTDs=

Sigmal 1: VWIDL1 A, Tavelength=Z54 mm

Peal RetTime Type Width Area Height Area
# [min] [min] midI  *s [mau ] ]

1 1%.776 MM 0.6636 432.65024  10.6661%  7.0554
L003I.493 MM 1.1823 5699.52539  &80.34451 9Z.944n

Totals BLIZ. 17563 9l.21070

**% End of Report *%%

Instrument 1 412013 3:08:03 PM FX
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Data File D:%LCWDATAWYLY ¥L-3-1324YL-3-132 2013-01-05 09-50-384013-0101.D
Sample FName: YL-3-132

Acyg. Operator i Seq. Line : 1
Aoy, Instrument : Instrument 1 Location @ VWial 13
Injection Date : 1L/5/2013 9:51:55 M Inj : 1
Inj Yolume : 5 pl
Acg. Method ¢ DeALCY DATA VLA FL-3-132V¥L-3-132 2013-01-05 09-50-38\ ICH-30-T0ML- 25 40M-
SOMIN.M
Last changed  1EFEESZ01Z 3:33:08 PM by FX

Analysis Method : Do LCYDATA YLAYL-3-1320¥L-3-132 2013-01-05 0%-50-38\013-0101.DWDA.M (ICH-

30-TOML-Z54RM-50M IN M)
Last changed DOLPESSZ01T 93404 P by FX
[modified after loading)

'}
SADT A, Nilrelength=2 54 nm (DAL CDWAT A L YL-2- 13200 3- 132 201 3-01-06 09-50-38012-0101.00

mal = I_&
e
,ﬁ.
40 o O
404 ) o
Sw g
Kt S W
O 2
30+
N
/
20+
8
10+
T T T T
il 25 30 35 40 min

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Use Moltiplier & Dilution Factor with ISTDs

Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] manm *g [man ] k]

1 ZI.i36 MF 0.8998 3I39.Z4512  59.998ZZ 5S0.Z53n
I 39,586 MM 1.7093 3JI06.55469  31.Z6649 49.746d

Totals G445, 79950 91. 26271

Instrument 1 172372013 9:34:53 PM T
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Data File D% LOYDAT 24 ¥LA ¥L-3-13T ¥L-3-137 2012-12-31 12-45-264%001-0101.D

Sample FName: ¥YL-3-137

Acyg. Operator

Ao, Instrument :

Injection Date
Ao, Method

Last changed

Analygis Method :

Last changed

i Seq. Line : 1
Instrument 1 Location @ Wial 1
12731 2012 12:46:39 PM Inj : 1

Inj Yolume : 5 pl

¢ IALCYDATAS VLAYL-3- L3TW¥L-3-137 Z01E2-12-31 12-45-26% ICH-30- TOML-254m-

SOMIN.H

12728/ 2012 3:33:08 PM by FX

DL Oy DATAY VLA YL-3- 1374 ¥L-53-137 201:-12-31 12-45-28%001-0101.0ADAM (ICH-
30 -7 0ML- 25 4H0- 500 1N M)

4767 013 51 E6:34 PM by THC

[modified after loading)

'}
SADT A, Nilrelength=2 54 nm (DAL AT A DL 13700 3-137 201 2-12-31 12-45-26001-0101.0)

mAl =
176+
180 O
126
S\\u-
100 O\\\\\“' S
N
754 /
a0
8
26+
n-_.Af—\ \
oy 5 30 35 4 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Moltiplier & Dilution Factor with ISTDs
Sigmal 1: WID1 A, Wawvelength=254 nm
Fealr RetTime Type TWidth Area Height Area
# [min] [min] mar *s [malr ] ]
Rl L e R e e L LR LR |
1 22,002 MM 0.8370 1125.99938 22,4212 5.9674
Z 38,867 EB 1.4715 1.77433e4  183.06735 94,0326
Totals 1.58693e4  205.48857

Instrument 1 4/ & 2013 5:26:43 PM THMC
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