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1. General and Materials

General: All reactions were carried out under an atmosphere of nitrogen using standard schlenk
techniques, unless otherwise noted. *H NMR and *3C NMR spectra were recorded on Bruker DRX-400
spectrometers. The chemical shifts for 'H NMR were recorded in ppm downfield from
tetramethylsilane (TMS) with the solvent resonance as the internal standard. The chemical shifts for
3C NMR were recorded in ppm downfield using the central peak of deuterochloroform (77.23 ppm) as
the internal standard. Coupling constants (J) are reported in Hz and refer to apparent peak
multiplications. TLC analysis was performed using glass-backed plates coated with 0.2 mm silica.
Quantitative analysis was performed by *H NMR on Bruker DRX 400 instrument. Flash column
chromatography was performed on silica gel (200-300 mesh). Enantiomeric excess was determined by
HPLC analysis, using chiral column described below in detail. Optical rotations were measured with
JASCO P-1010 polarimeter. The configuration was determined by comparison of rotation sign with the
literature data or by analogue.

Materials: Commercially available reagents were used throughout without further purification
other than those detailed below. Acetone was dried with anhydrous CaSO,4 and distilled over KMnO,.
The solvents for asymmetric hydrogenation reaction were purchased without further purification.

2. General Procedure for the Synthesis of 3-(Toluenesulfonamidoalkyl)indoles 1
3-(Toluenesulfonamidoalkyl)indoles 1a-n were synthesized from the corresponding 2-substituted
indoles and N-tosyl imines according to the following Method A or B.

Method A: In a dry Schlenk tube, N-tosyl imines 4 (1 mmol) and (EtO),POH (0.1 mmol) were
dissolved in toluene (4 mL) under nitrogen. The solution was stirred for 10 minutes at room
temperature and then for another 5 minutes at 0 °C. Subsequently, 2-substituted indoles 3 (3 mmol)
were added in one portion at 0 °C. The reaction mixture was allowed to warm to room temperature
naturally. After the reaction was complete (monitored by TLC), 10% NaHCO; (5 mL) was added to
quench the reaction. The mixture was extracted with ethyl acetate (10 mL). The organic layer was
washed by brine (10 mL), separated, and dried over anhydrous Na,SO,. The solvents were removed
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under reduced pressure and the residue was purified by flash chromatography (ethyl acetate/petroleum
ether = 1/5) to afford the product.

Method B: In a dry Schlenk tube, 2-substituted indoles 3 (1 mmol) and 1, (10 mol%) was
dissolved in 4 mL dry CH,CI,. Then the resulting mixture was stirred at 0 °C for 2 min before N-tosyl
imines 4 (1 mmol) was added. Finally, saturated solution of sodium subsulfite was not added to quench
the reaction until the starting materials were consumed as indicated by TLC (about 5 min). The mixture
was extracted with CH,Cl, (10 mL). The organic layer was washed by brine (10 mL), separated, and
dried over anhydrous Na,SO,. The solvents were removed under reduced pressure and the residue was
purified by flash chromatography (ethyl acetate/petroleum ether = 1/5) to afford the product.

4-Methyl-N-((2-methyl-1H-indol-3-yl)(phenyl)methyl)benzenesulfonamide (1a).?* *H NMR
(400 MHz, CDCl5) 8 7.70 (s, 1H), 7.46 (d, J = 8.0 Hz, 2H), 7.39 (d, J = 7.4 Hz, 2H), 7.29-7.11 (m, 4H),
7.03 (m, 4H), 6.88 (t, J = 7.3 Hz, 1H), 5.82 (d, J = 6.8 Hz, 1H), 5.14 (d, J = 7.3 Hz, 1H), 2.31 (s, 3H),
2.12 (s, 3H); IR (KBr) v 3363, 3293, 1493, 1318, 1158, 745, 698, 556 cm™.

N-(Cyclohexyl(2-methyl-1H-indol-3-yl)methyl)-4-methylbenzenesulfonamide  (1b). White
solid, m.p. 94-95 °C: 'H NMR (400 MHz, d°-Acetone) & 9.61 (s, 1H), 7.58 (d, J = 7.9 Hz, 1H), 7.22 (d,
J =8.0 Hz, 2H), 7.08 (d, J = 8.0 Hz, 1H), 6.92 (t, J = 7.5 Hz, 1H), 6.82 (dd, J = 18.3, 7.6 Hz, 4H), 6.53
(d, J=8.3 Hz, 1H), 4.29 (t, J = 9.2 Hz, 1H), 2.34-2.25 (m, 1H), 2.24 (s, 3H), 2.16 (s, 3H), 2.08-1.97 (m,
1H), 1.76 (dd, J = 9.2, 4.8 Hz, 1H), 1.56 (dd, J = 19.4, 11.5 Hz, 2H), 1.42-0.95 (m, 6H), 0.87-0.77 (m,
1H). *C NMR (100 MHz, d®-Acetone) & 142.03, 136.75, 133.63, 128.83, 127.24, 126.80, 120.95,
119.64, 119.17, 111.04, 110.71, 57.46, 42.54, 31.85, 30.93, 27.11, 26.81, 26.66, 21.24, 11.79. HRMS
Calculated for CysH3oN,0,NaS [M+Na]" 419.1769, found 419.1769; IR (KBr) v 3386, 2924, 2857,
1307, 1156, 670 cm™,

N-((4-Fluorophenyl)(2-methyl-1H-indol-3-yl)methyl)-4-methylbenzenesulfonamide (1c).
White solid, m.p. 156-157 °C; *H NMR (400 MHz, d®-Acetone) 5 9.89 (s, 1H), 7.55 (d, J = 8.1 Hz, 2H),
7.44 (dd, J = 8.2, 5.7 Hz, 2H), 7.17 (d, J = 8.1 Hz, 1H), 7.09 (t, J = 7.2 Hz, 3H), 7.06-6.87 (m, 4H),
6.77 (t, J = 7.5 Hz, 1H), 5.84 (d, J = 7.3 Hz, 1H), 2.31 (s, 3H), 2.14 (s, 3H). *C NMR (100 MHz, d°-
Acetone) 8 163.69, 161.27, 143.18, 139.51, 138.93 (d, J = 3.1 Hz), 136.63, 134.06, 129.86, 129.78,
129.67, 127.58, 127.31, 121.39, 119.53 (d, J = 4.0 Hz), 115.37, 115.16, 111.19, 53.89, 21.32, 11.60;
HRMS Calculated for Cy3H,1FN,O,NaS [M+Na]* 431.1205, found 431.1204; IR (KBr) v 3366, 3305,
1507, 1460, 1318, 1160, 750, 668, 550 cm™.

4-Methyl-N-((2-methyl-1H-indol-3-yl)(p-tolyl)methyl)benzenesulfonamide (1d). White solid,
m.p. 154-155 °C; *H NMR (400 MHz, d®-Acetone) & 9.82 (s, 1H), 7.52 (d, J = 7.8 Hz, 2H), 7.15 (d, J =
4.7 Hz, 2H), 7.15 (d, J = 7.5 Hz, 2H), 7.06 (t, J = 7.8 Hz, 4H), 6.95-6.91 (m, 2H), 6.76 (t, J = 7.6 Hz,
1H), 5.83 (d, J = 7.4 Hz, 1H), 2.29 (s, 3H), 2.25 (s, 3H), 2.16 (s, 3H). *C NMR (100 MHz, d°®-Acetone)
8142.98, 139.81, 136.80, 136.64, 133.85, 129.56, 129.36, 127.86, 127.51, 121.27, 119.75, 119.38,
111.58, 111.11, 54.27, 21.32, 20.99, 11.68.; HRMS Calculated for C,,H,,N,O,NaS [M+Na]* 427.1456,
found 427.1447; IR (KBr) v 3396, 1460, 1325, 1155, 747, 673, 562 cm™,

4-Methyl-N-((2-methyl-1H-indol-3-yl)(m-tolyl)methyl)benzenesulfonamide (1e). Pale yellow
solid, m.p. 168-169 °C; *H NMR (400 MHz, d°-Acetone) & 9.84 (s, 1H), 7.53 (d, J = 8.1 Hz, 2H), 7.21-
7.07 (m, 7H), 6.99-6.91 (m, 3H), 6.76 (t, J = 7.5 Hz, 1H), 5.85 (d, J = 7.5 Hz, 1H), 2.30 (s, 3H), 2.21 (s,
3H), 2.17 (s, 3H).*C NMR (100 MHz, d°®-Acetone) 142.99, 142.68, 139.75, 138.04, 136.59, 133.86,
129.58, 128.63, 128.51, 128.08, 127.52, 125.04, 121.27, 119.68, 119.40, 111.59, 111.10, 110.86, 54.47,
21.48, 21.32, 11.71; HRMS Calculated for Cy,H24N,0,NaS [M+Na]* 427.1456, found 427.1459; IR
(KBr) v 3375, 1460, 1315, 1160, 1093, 1152, 743, 668, 560 cm™..
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4-Methyl-N-((2-methyl-1H-indol-3-yl)(o-tolyl)methyl)benzenesulfonamide (1f). White solid,
m.p. 165-166 °C; *H NMR (400 MHz, d®-Acetone) & 9.88 (s, 1H), 7.78 (d, J = 8.3 Hz, 2H), 7.56 (d, J =
8.2 Hz, 2H), 7.35 (d, J = 8.0 Hz, 1H), 7.22-7.01 (m, 4H), 6.99-6.86 (m, 2H), 6.83-6.68 (m, 1H), 6.50 (s,
1H), 5.94 (d, J = 6.9 Hz, 1H), 2.32 (s, 3H), 2.13 (s, 3H), 2.05 (s, 3H); *C NMR (100 MHz, d°-Acetone)
B3C NMR (101 MHz, Acetone) & 143.24, 143.11, 142.40, 140.34, 139.70, 136.31, 134.19, 131.10,
130.17, 129.68, 128.24, 128.10, 127.64, 127.62, 127.53, 126.90, 125.99, 121.21, 119.48, 119.39,
111.07, 110.83, 109.81, 52.60, 52.50, 21.33, 21.31, 19.44, 11.83; HRMS Calculated for
Ca4H24N,0,NaS [M+Na]* 427.1456, found 427.1458; IR (KBr) v 3389, 1461, 1319, 1158, 1093, 1046,
740, 672,563 cm™.

N-((2-Butyl-1H-indol-3-yl)(phenyl)methyl)-4-methylbenzenesulfonamide (1g). White solid,
m.p. 148-149 °C; *H NMR (400 MHz, d®-Acetone) § 9.90 (s, 1H), 7.58 (d, J = 7.3 Hz, 2H), 7.44 (d, J =
7.5 Hz, 2H), 7.24 (t, J = 7.4 Hz, 2H), 7.21-7.07 (m, 5H), 7.05-6.87 (m, 2H), 6.75 (dd, J = 7.9, 7.2 Hz,
1H), 5.87 (d, J = 6.9 Hz, 1H), 2.56-2.49 (m, 2H), 2.32 (s, 3H), 1.54-1.46 (m, 2H), 1.30-1.24 (m, 2H),
0.85 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz, d®-Acetone) & 143.11, 143.04, 139.66, 138.50, 136.79,
129.70, 128.67, 127.97, 127.66, 127.38, 127.30, 121.36, 120.01, 119.39, 111.25, 111.09, 54.44, 32.59,
26.37, 23.25, 21.35, 14.11; HRMS Calculated for CysH2sN,O,NaS [M+Na]* 455.1769, found 455.1768;
IR (KBr) v 3405, 2956, 1493, 1324, 1160, 742, 668, 560 cm™.

4-Methyl-N-((2-phenethyl-1H-indol-3-yl)(phenyl)methyl)benzenesulfonamide (1h). White
solid, m.p. 175-176 °C; *H NMR (400 MHz, d®-Acetone) & 10.01 (s, 1H), 7.58 (d, J = 8.2 Hz, 2H), 7.31
(d, J = 7.6 Hz, 2H), 7.14-7.27 (m, 9H), 7.09 (dd, J = 8.0, 2.9 Hz, 3H), 6.94 (dd, J = 11.0, 4.0 Hz, 2H),
6.83-6.69 (m, 1H), 5.87 (d, J = 7.1 Hz, 1H), 2.87-2.80 (m, 4H), 2.25 (s, 3H); **C NMR (100 MHz, d°-
Acetone) & 143.20, 142.85, 142.22, 139.67, 137.50, 136.85, 129.77, 129.21, 128.64, 127.94, 127.67,
127.31, 126.86, 121.57, 120.05, 119.46, 111.81, 111.30, 54.34, 36.56, 28.92, 21.31; HRMS Calculated
for CsoH,gN,0,NaS [M+Na]* 503.1769, found 503.1760; IR (KBr) v 3375, 1451, 1324, 1163, 743, 697,
669, 560 cm™.

N-((2,7-Dimethyl-1H-indol-3-yl)(phenyl)methyl)-4-methylbenzenesulfonamide  (1i). White
solid, m.p. 144-145 °C; *H NMR (400 MHz, d®-Acetone) & 9.74 (s, 1H), 7.50 (d, J = 7.9 Hz, 2H), 7.42
(d, J=7.6 Hz, 2H), 7.24 (t, J = 7.4 Hz, 2H), 7.17 (t, J = 7.3 Hz, 1H), 7.05 (d, J = 8.0 Hz, 2H), 6.96 (t, J
=9.4 Hz, 2H), 6.74 (d, J = 7.0 Hz, 1H), 6.67 (t, J = 7.5 Hz, 1H), 5.86 (d, J = 7.4 Hz, 1H), 2.37 (s, 3H),
2.29 (s, 3H), 2.17 (s, 3H); *C NMR (100 MHz, d°-Acetone) & 142.87, 142.82, 135.96, 133.77, 129.44,
128.70, 127.95, 127.45, 127.41, 127.04, 122.02, 120.24, 119.70, 117.46, 111.81, 54.54, 21.29, 16.82,
11.62; HRMS Calculated for CyH,sN,O,NaS [M+Na]* 427.1456, found 427.1459; IR (KBr) v 3395,
3275, 1453, 1318, 1153, 670, 560 cm'™.

N-(Cyclohexyl(2,7-dimethyl-1H-indol-3-yl)methyl)-4-methylbenzenesulfonamide (1j). White
solid, m.p. 156-157 °C; *H NMR (400 MHz, d°®-Acetone) & 9.49 (s, 1H), 7.41 (d, J = 7.1 Hz, 1H), 7.17
(d, J = 7.4 Hz, 2H), 6.76-6.71 (m, 4H), 6.52 (d, J = 8.4 Hz, 1H), 4.27 (t, J = 9.1 Hz, 1H), 2.33-2.25 (m,
7H), 2.14 (s, 3H), 1.77 (d, J = 13.2 Hz, 1H), 1.61-1.53 (m, 2H), 1.31-1.03 (m, 5H), 0.87-0.77 (m, 2H);
3C NMR (100 MHz, d°®-Acetone) & 141.73, 139.87, 135.98, 133.44, 128.53, 126.63, 121.68, 120.00,
119.43, 117.42, 111.06, 57.55, 42.38, 31.87, 30.93, 27.11, 26.80, 26.64, 21.15, 16.87, 11.73; HRMS
Calculated for C,sH3oN,O,NaS [M+Na]" 433.1926, found 433.1938; IR (KBr) v 3384, 2924, 2853,
1452, 1303, 1154, 667, 559 cm™.
N-(1-(2,7-dimethyl-1H-indol-3-yl)-2-methylpropyl)-4-methylbenzenesulfonamide (1k). White solid,
m.p. 166-167 °C; *H NMR (400 MHz, d®-Acetone) & 9.47 (s, 1H), 7.41 (d, J=7.0, 1H), 7.18 (d, J=8.2,
2H), 6.76-6.71 (m, 4H), 6.54 (d, J=8.5, 1H), 4.18 (dd, J=9.9, 8.7, 1H), 2.43-2.34 (m, 1H), 2.33 (s, 3H),
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2.27 (s, 3H), 2.14 (s, 3H), 1.16 (d, J=6.5, 3H), 0.69 (d, J=6.7, 3H); *C NMR (100 MHz, d°-Acetone) &
141.76, 139.73, 135.95, 133.37, 128.53, 126.63, 121.68, 120.00, 119.42, 117.39, 111.41, 58.99, 21.14,
21.09, 20.42, 16.84, 11.70; HRMS Calculated for Cy;HzsN,0,NaS [M+Na]" 393.1613, found 393.1619;
IR (KBr) v 3421, 3352, 1460, 1158, 1098, 1023, 664, 572 cm™.

N-((2,7-Dimethyl-1H-indol-3-yl)(p-tolyl)methyl)-4-methylbenzenesulfonamide  (11). yellow
solid, m.p. 153-154 °C; 'H NMR (400 MHz, d®-Acetone) & 9.72 (s, 1H), 7.48 (d, J = 7.9 Hz, 2H), 7.29
(d, 3 =7.6 Hz, 2H), 7.11-6.95 (m, 5H), 6.90 (d, J = 7.4 Hz, 1H), 6.74 (d, J = 7.1 Hz, 1H), 6.69 (d, J =
7.7 Hz, 1H), 5.82 (d, J = 7.6 Hz, 1H), 2.37 (s, 3H), 2.28 (s, 3H), 2.26 (s, 3H), 2.18 (s, 3H); *C NMR
(100 MHz, d°-Acetone) 8142.79, 139.76, 136.79, 135.96, 133.67, 129.38, 129.35, 127.90, 127.39,
127.05, 121.97, 120.20, 119.65, 117.55, 111.88, 54.35, 54.25, 21.30, 20.98, 16.84, 11.64; HRMS
Calculated for C,5H26N,0,NaS [M+Na]* 441.1613, found 441.1599; IR (KBr) v 3371, 1321, 1156, 810,
669, 558 cm™.

N-((2,7-Dimethyl-1H-indol-3-yl)(m-tolyl)methyl)-4-methylbenzenesulfonamide (1m). Yellow
solid, m.p. 156-158 °C; *H NMR (400 MHz, d®-Acetone) & 9.73 (s, 1H), 7.49 (d, J = 8.0 Hz, 2H), 7.20
(d, J = 12.5 Hz, 2H), 7.11 (t, J = 7.6 Hz, 1H), 7.07-6.95 (m, 4H), 6.92 (d, J = 7.5 Hz, 1H), 6.74 (d, J =
6.9 Hz, 1H), 6.68 (t, J = 7.5 Hz, 1H), 5.84 (d, J = 7.5 Hz, 1H), 2.36 (s, 3H), 2.28 (s, 3H), 2.21 (s, 3H),
2.19 (s, 3H); *C NMR (100 MHz, d®-Acetone) & 142.80, 142.64, 139.69, 138.02, 135.91, 133.67,
129.39, 128.61, 128.53, 128.07, 127.40, 127.07, 125.06, 121.98, 120.19, 119.67, 117.47, 111.89, 54.54,
21.48, 21.28, 16.82, 11.66; HRMS Calculated for CsH,6N,0,NaS [M+Na]* 411.1613, found 411.1603;
IR (KBr) v 3372, 1319, 1155, 669, 562 cm’™.

N-((2,7-Dimethyl-1H-indol-3-yl)(o-tolyl)methyl)-4-methylbenzenesulfonamide (1n). White
solid, m.p. 159-161 °C; *H NMR (400 MHz, d®-Acetone) & 9.77 (s, 1H), 7.77 (d, J = 2.9 Hz, 1H), 7.53
(d, 3 =7.9 Hz, 2H), 7.16-7.03 (m, 5H), 6.99 (d, J = 7.3 Hz, 1H), 6.89 (d, J = 6.3 Hz, 1H), 6.74 (d, J =
7.1 Hz, 1H), 6.68 (dd, J = 10.5, 4.4 Hz, 1H), 5.98-5.89 (m, 1H), 2.36 (s, 3H), 2.31 (s, 3H), 2.16 (s, 3H),
2.08 (s, 3H); *C NMR (100 MHz, d°®-Acetone) & 142.97, 140.33, 139.69, 136.45, 135.66, 133.99,
131.13, 129.54, 128.36, 127.73, 127.56, 126.00, 121.96, 120.17, 119.79, 117.25, 110.27, 52.75, 21.32,
19.51, 16.83, 11.85; HRMS Calculated for CysH,6N,O,NaS [M+Na]* 441.1613, found 441.1610; IR
(KBr) v 3388, 1460, 1305, 1155, 1092, 1035, 666, 555 cm™.
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3. General Procedure for Pd-Catalyzed Asymmetric Hydrogenation of 3-
(Toluenesulfonamidoalkyl)indoles

(R)-H8-BINAP (3.8 mg, 0.006 mmol) and Pd(OCOCF3), (1.7 mg, 0.005 mmol) were placed in a
dried schlenk tube under nitrogen atmosphere, and degassed anhydrous acetone 1 mL was added. The
mixture was stirred at room temperature for 1 h, and then solvent was removed under vacuum to give
the catalyst. In a glovebox, TsOH-H,O (0.25 mmol) and substrate 1 (0.25 mmol) were stirred in 1 mL
solvent (DCM and TFE were mixed in ratio of 1:1 prior to use) at room temperature for 5 min.
Subsequently, the above catalyst together with 2 mL solvent was added to the reaction mixture. The
hydrogenation was performed at 50 °C under H, (600 psi) in a stainless steel autoclave for 16-20 h.
After carefully releasing the hydrogen, the resulting mixture was concentrated under vacuum and
dissolved in saturated aqueous NaHCO3; (5 mL). After stirring for 10 min, the mixture was extracted
with CH,CI, (3x5 mL) and dried over Na,SO,4. After purified by silica gel chromatography using
petroleum ether/EtOAc (10/1) as eluent, the enantiomeric excess of the products were determined by
HPLC with chiral columns (OJ-H, OD-H or AD-H).

Racemates of 2 were prepared by the hydrogenation of the 3-(toluenesulfonamidoalkyl)indoles
catalyzed by Pd(OCOCF3),/(+/-)-SynPhos in TFE.

(2R,3R)-(-)-2-Methyl-3-benzylindoline (2a).* [Known compound, 91% ee, [«]*'b = -70.3 (c 1.0,
CHCI3)]; 89% yield, 87% ee, [0]*'p = -68.0 (c 0.83, CHCI5); *H NMR (400 MHz, CDCls): § 1.23 (d, J
= 6.5 Hz, 3H), 2.87 (dd, J = 13.8, 8.9 Hz, 1H), 2.97 (dd, J = 13.9, 7.2 Hz, 1H), 3.53 (dd, J = 15.9, 7.8
Hz, 1H), 3.71 (br s, 1H), 3.96-4.03 (m, 1H), 6.54-6.65 (m, 3H), 7.00 (t, J = 7.4, 1H), 7.17-7.31 (m,
5H); HPLC (OJ-H, elute: Hexanes/i-PrOH = 80/20, detector: 254 nm, flow rate: 1.0 mL/min), t; = 10.4
min, t, = 11.6 min (maj.).

(-)-2-Methyl-3-(cyclohexylmethyl)indoline (2b). [Known compound, 94% ee, [a]*’5 = -8.6 (c
1.04, CHCL5)]; 97% yield, 92% ee, [o]*’p = -7.9 (c 0.97, CHCI5); *H NMR (400 MHz, CDCls): 5 0.98
(d, J = 11.3 Hz, 2H), 1.11 (d, J = 6.4 Hz, 3H), 1.20-1.89 (m, 11H), 3.23-3.27 (m, 1H), 3.71 (br s, 1H),
3.92-3.96 (m, 1H), 6.62 (d, J = 7.6 Hz, 1H), 6.72 (t, J = 7.4 Hz, 1H), 7.00-7.06 (m, 2H); HPLC (OD-H,
elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 9.6 min, t, = 11.5 min
(maj.).

(-)-2-Methyl-3-(4-fluorobenzyl)indoline (2c).* [Known compound, 88% ee, [a]®p = -76.3 (c 0.84,
CHCls); 81% vyield, 86% ee, [a]*'p = -71.5 (c 0.83, CHCI); *"H NMR (400 MHz, CDCl,): 6 1.24 (d, J =
6.1 Hz, 3H), 2.77-2.83 (m, 1H), 2.91-2.96 (m, 1H), 3.42-3.44 (m, 1H), 3.70 (br s, 1H), 3.98-4.01 (m,
1H), 6.49 (d, J = 6.6 Hz, 1H), 6.57-6.65 (m, 2H), 6.95-7.10 (m, 5H); HPLC (OJ-H, elute: Hexanes/i-
PrOH =90/10, detector: 254 nm, flow rate: 1.0 mL/min), t; = 15.1 min, t, = 17.1 min (maj.).

(-)-2-Methyl-3-(4-methylbenzyl)indoline (2d).* [Known compound, 90% ee, [a]¥, = -64.5 (c
1.0, CHCI)]; 84% vyield, 84% ee, [o]*"p = -75.9 (c 0.80, CHCI,); *H NMR (400 MHz, CDCl5): & 1.30
(d, J = 6.5 Hz, 3H), 2.09 (s, 3H), 2.86 (qd, J = 22.8, 8.0 Hz, 1H), 3.41 (d, J =8.3 Hz, 1H), 3.72 (d, J =
7.0 Hz, 1H), 3.99-4.13 (m, 1H), 6.39 (d, J = 7.4 Hz, 1H), 6.54 (t, J = 7.3 Hz, 1H), 6.64 (d, J = 7.7 Hz,
1H), 7.00 (t, J = 7.6 Hz, 1H), & 7.09-7.12 (m, 4H); HPLC (OJ-H, elute: Hexanes/i-PrOH = 90/10,
detector: 254 nm, flow rate: 1.0 mL/min), t; = 12.9 min, t, = 16.1 min (maj.).

(-)-2-Methyl-3-(3-methylbenzyl)indoline (2e).* [Known compound, 90% ee, [0]**p = -63.7 (c
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0.96, CHCls); 97% yield, 87% ee, [0]®, = -59.8 (¢ 0.97, CHCI5); *H NMR (400 MHz, CDCl5): § 1.21
(d, J =6.5Hz, 3H), 2.33 (s, 3H), 2.89 (qd, J = 14.0, 8.0 Hz, 2H), 3.35-3.87 (m, 2H), 3.95-4.02 (m, 1H),
6.53-6.68 (m, 3H), 6.93-7.08 (m, 4H), 7.18 (t, J = 7.5 Hz, 1H); HPLC (OJ-H, elute: Hexanes/i-PrOH =
90/10, detector: 254 nm, flow rate: 1.0 mL/min), t; = 12.7 min (maj.), t, = 13.6 min.

(-)-2-Methyl-3-(2-methylbenzyl)indoline (2f).* [Known compound, 91% ee, [0]®, = -79.0 (c
0.82, CHCls); 93% yield, 89% ee, [0]*'p = -84.0 (c 0.90, CHCI5); *H NMR (400 MHz, CDCls) & 1.23
(d, J = 6.5 Hz, 3H), 2.14 (s, 3H), 2.33 (s, 3H), 2.81-2.96 (m, 2H), 3.52-3.58 (m, 2H), 4.01 (p, J = 7.0
Hz, 1H), 6.47 (d, J = 7.2 Hz, 1H), 6.54 (t, J = 7.3 Hz, 1H), 6.86 (d, J = 7.3 Hz, 1H), 6.93-7.08 (m, 3H),
7.18 (t, J = 7.4 Hz, 1H); HPLC (OJ-H, elute: Hexanes/i-PrOH = 85/15, detector: 254 nm, flow rate: 0.8
mL/min), t; = 11.4 min (maj.), t, = 15.0 min.

(-)-2-Butyl-3-benzylindoline (2g).* [Known compound, 94% ee, [a]*%, = -86.3 (c 1.10, CHCI,)];
97% yield, 92% ee, [0]*’p = -79.4 (c 1.03, CHCI5); *H NMR (400 MHz, CDCl,): 8 0.93 (t, J = 6.9 Hz,
3H ), 1.33-1.43 (m, 4H), 1.65-1.70 (m, 2H), 2.65 (dd, J = 13.3, 10.4 Hz, 1H), 2.99 (dd, J = 13.4, 5.6 Hz,
1H), 3.36-3.78 (m, 1H), 3.81 (br s, 1H), 3.81 (dd, J = 13.9, 7.6 Hz), 6.32 (d, J = 7.3 Hz, 1H), 6.50 (t, J
= 7.4 Hz, 1H), 6.64 (d, J = 7.7 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 7.08 (d, J = 7.2 Hz, 2H), 7.18-7.28 (m,
5H); HPLC (AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 254 nm, flow rate: 0.8 mL/min), t; = 7.9
min (maj.), t, = 10.7 min.

(-)-2-Phenethyl-3-benzylindoline (2h).* [Known compound, 93% ee, [0]*’p = -74.3 (c 0.67,
CHCls); 95% yield, 91% ee, [a]*, = -64.5 (c 1.20, CHCI5); *H NMR (400 MHz, CDCIy): & 2.01-2.07
(m, 2H), 2.62-2.80 (m, 3H), 3.01 (dd, J = 13.4, 5.5 Hz, 1H), 3.39-3.41 (m, 1H), 3.86-3.89 (m, 2H), 6.28
(d, J = 7.3 Hz, 1H), 6.51 (t, J = 7.4 Hz, 1H), 6.63 (d, J = 7.7 Hz, 1H), 6.99 (t, J = 7.4 Hz, 1H), 7.06 (d,
J = 7.0 Hz, 2H), 7.21-7.32 (m, 8H); HPLC (OD-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm,
flow rate: 1.0 mL/min), t; = 9.6 min, t, = 10.9 min (maj.).

(-)-2,7-Dimethyl-3-benzylindoline (2i).* (Known compound, 97% ee, [a]® p = -70.6 (c 0.88,
CHCls)); 94% yield, 95% ee, [a]*p = -75.7 (c 0.93, CHCI5); *H NMR (400 MHz, CDCl5): & 1.25 (d, J
= 8.5 Hz, 1H), 2.15 (s, 3H), 2.83-3.00 (m, 2H), 3.53-3.55 (m, 2H), 4.00-4.02 (m, 1H), 6.41-6.53 (m,
2H), 6.85 (m, 1H), 7.16-7.29 (m, 5H); HPLC (OD-H, elute: Hexanes/i-PrOH = 99/1, detector: 254 nm,
flow rate: 1.0 mL/min), t; = 12.8 min, t, = 20.9 min (maj.).

(-)-2,7-Dimethyl-3-(cyclohexylmethyl)indoline (2j).* [Known compound, 97% ee, [a]*’p = -17.0
(c 0.96, CHCI3)]; 90% yield, 97% ee, [a]?®, = -21.6 (c 0.80, CHCI;); *H NMR (400 MHz, CDCls): &
0.93-0.95 (m, 2H), 1.12-1.29 (m, 6H), 1.39-1.44 (m, 2H), 1.52-1.54 (m, 1H), 1.66-1.76 (m, 4H), 1.87-
1.90 (m, 1H), 2.13 (s, 3H), 3.26 (q, J = 7.4 Hz, 1H), 3.43 (br s, 1H), 3.93-4.00 (m, 1H), 6.67 (t, J = 7.4
Hz, 1H), 6.87 (d, J = 7.4 Hz, 1H), 6.92 (d, J = 7.3 Hz, 1H); HPLC (OD-H, elute: Hexanes/i-PrOH =
99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 5.5 min, t; = 6.4 min (maj.).

(-)-2,7-Dimethyl-3-(2-methylpropyl)indoline (2k).* [Known compound, 97% ee, [0]*’p = -3.74
(c 0.93, CHCI3)]; 88% yield, 94% ee, [a]*®; = -7.6 (c 0.47, CHCIl,); *H NMR (400 MHz, CDCly): &
0.95 (d, J = 6.6 Hz, 3H), 1.00 (d, J = 6.6 Hz, 3H), 1.14 (d, J = 6.5 Hz, 3H), 1.40-1.45 (m, 1H), 1.52-
1.57 (m, 1H), 1.71-1.74 (m, 1H), 2.13 (s, 3H), 3.22 (g, J = 7.8 Hz, 1H), 3.46 (br s, 1H), 3.94-4.01 (m,
1H), 6.67 (t, J = 7.4 Hz, 1H), 6.87 (d, J = 7.4 Hz, 1H), 6.94 (d, J = 7.3 Hz, 1H); HPLC (OJ-H, elute:
Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min), t; = 5.1 min, t, = 5.7 min (maj.).

(-)-2,7-Dimethyl-3-(4-methylbenzyl)indoline (21).* [Known compound, 96% ee, [a]*'p = -69.7 (c
1.17, CHCIs)]; 87% yield, 94% ee, [a]*', = -80.8 (c 1.17, CHCI5); *H NMR (400 MHz, CDCl3) & =
1.23 (d, J=6.3, 3H), 2.14 (s, 3H), 2.34 (s, 3H), 2.71-3.02 (m, 2H), 3.46-3.66 (m, 2H), 3.84-4.20 (m, 1H),
6.41-6.67 (m, 2H), 6.86 (d, J=6.3, 1H), 7.07-7.09 (d, J=6.0, 4H); HPLC (OD-H, elute: Hexanes/i-PrOH
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= 99/1, detector: 254 nm, flow rate: 1.0 mL/min), t; = 8.0 min, t, = 11.1 min (maj.).

(-)-2,7-Dimethyl-3-(3-methylbenzyl)indoline (2m).* [Known compound, 95% ee, [a]*p = -61.1
(c 1.07, CHCI3)]; 97% vyield, 93% ee, [a]®, = -75.0 (c 0.83, CHCIs); *H NMR (400 MHz, CDCly): &
1.24 (d, J = 6.5 Hz, 3H), 2.15 (s, 3H), 2.34 (s, 3H), 2.84-2.96 (m, 2H), 3.52-3.58 (m, 2H), 4.00-4.03 (m,
1H), 6.47 (d, J = 7.3 Hz, 1H), 6.55 (t, J = 7.4 Hz, 1H), 6.87 (d, J = 7.4 Hz, 1H), 6.97-7.04 (m, 3H), 7.18
(t, 3 = 7.5 Hz, 1H); HPLC (OD-H, elute: Hexanes/i-PrOH = 99/1, detector: 254 nm, flow rate: 1.0
mL/min), t; = 8.8 min, t, = 12.6 min (maj.).

(-)-2,7-Dimethyl-3-(2-methylbenzyl)indoline (2n).* [Known compound, 94% ee, [0]%; = - 89.7
(c 0.92, CHCI3)]; 97% vyield, 94% ee, [a]*, = -87.0 (c 0.97, CHCIs); *H NMR (400 MHz, CDCly): &
1.32 (d, J = 6.6 Hz, 3H), 2.09 (s, 3H), 2.15 (s, 3H), 2.80-2.95 (m, 2H), 3.44 (dd, J = 16.3, 7.2 Hz, 1H),
3.58 (br s, 1H), 4.05-4.08 (m, 1H), 6.27 (d, J = 7.3 Hz, 1H), 6.49 (t, J = 7.4 Hz, 1H), 6.85 (d, J = 7.4 Hz,
1H), 7.08-7.14 (m, 4H); HPLC (OJ-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0
mL/min), t; = 6.1 min (maj.), t, = 7.8 min.
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4. General Procedure for Pd-Catalyzed Tandem Reactions of 2-Substituted
Indoles and N-Tosyl Imines®

(R)-H8-BINAP (3.8 mg, 0.006 mmol) and Pd(OCOCF;), (1.7 mg, 0.005 mmol) were placed in a
dried Schlenk tube under nitrogen atmosphere, and degassed anhydrous acetone was added. The
mixture was stirred at rt for 1 h, then solvent was removed under vacuum to give the catalyst. In a
glovebox, acid (0.25 mmol) and indole (0.25 mmol) were stirred in 1 mL DCM/TFE at room
temperature for 1 min. Subsequently, N-tosyl imine (0.25 mmol) was added to the solution. Finally, the
above catalyst together with 2 mL DCM/TFE was added to the reaction mixture. The hydrogenation
was performed at 50 °C under H, (600 psi) in a stainless steel autoclave for 16 h. After carefully
releasing the hydrogen, the resulting mixture was concentrated under vacuum and dissolved in
saturated aqueous NaHCOj3; (5 mL). After stirring for 10 min, the mixture was extracted with CH,Cl,
(3x5 mL) and dried over Na,SO,. After purified by silica gel chromatography using petroleum
ether/EtOAc (10/1) as eluent, the enantiomeric excess of the products were determined by HPLC with
chiral column.
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6. Copy of NMR and HRMS Spectra
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Elemental Composition Report "Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na: 1-1 S:1-1
DY-3-36C
11011716 17 (0.420) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (17:18) 1: TOF MS ES+
100 419.1769 . 1.35¢3
|
i
% \ 816.3611
20.1837 816.3709 1211.5459
211848 400 o §17.3740 1213.5469
_liseser2 3011412 il | B97.39%1970.4502 1220579
Lt T T T T T ra
a0 a0 | a0 | so0 | 00 700 800 | 900 | 1000 1200
Minimum: ~10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mbDa PPM DBE i-FIT Formula
419.1769  419.1769 0.0 0.0 10.5 10.1 C23 H28 N2 02 Na §
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

§ formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-100 H:0-120 N:2-2 0O:2-2 Na:1-1 S:1-1 F: 141

0Y-3-138
11014723 10 (0.251) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (2:11) 1: TOF MS ES+
100+ 431.1204 4.9403
%7 839.2492
. #32.1240 2582 1247.3824
179.0229  pg9 1213 609.1359 1.2599 1249,3881
o - ) ;11(515'1567 707.2554 9222712 1115.3766 1463'445;112
UL RARSH RARSS RARSY LU A AR T T T
260 F 3& r 460 l 560 600 ‘ 760 I Bll\D I ﬂ!ﬁ I 10I00 1100 12|00 1300 1400
Minimum: -10.0
Max imum: 5.0 50.0 100.0
Mass Calc. Mass mbDa PPM DBE i-FIT Formula
431.1204 431.1205 -0.1 -0.2 13.5 14.1 C23 H21 N2 02 Na S F
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Elemental Composition Report - Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na:1-1 S:1-1
DY-3-18A
11011708 20 (0.521) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (20:26) 1: TOF MS ES+
100 427.1447 1.08e4
831.2339
%,
28.1526 .2383 1235.3107
29,1507 33.2460 1237.3225
1940559 2541411 | 509.1421 744.3981 [ 836.2042 1104.4811 1240.2583  1438.3687
c T T i 1 T T T T T T T 1 T T T ) 54 " T | EASHN | T T B3 | T T m
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
427.1447 427.1456 -0.9 =21 1375 72.0 C24 H24 N2 02 Na S
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Elemental Composition Report - Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron tons
6 formula{e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na: 11 S:1-1
DY-3-16
11011710 70 (1.788) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (70:72) 1: TOF MS ES+
100, 427.1459 2.15e3
831.3046
% |
28,1506 832.3060 1235.4524
. 833 3130 1237.4562
269.1231 ©509.1583  703.2838 1107.4414 1238.4553
T 4 T T L' T T Ilr T T T Il T T |5352!3I75I LN ll T I T T 1\‘905%%
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
427.1459  427.1456 0.3 0.7 13.5 1.7 C24 H24 N2 02 Na §
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Elemental Composition Report ' -Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na:1-1 S:1-1
DY-3-20B
11011712 85 (1.606) AM (Cen,5, 80.00, Ar,5000.0,428.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (65:69) 1: TOF MS ES+
427.1458 3.45¢3

100l

1

i

831.2088
%-| 194.0269
!42&.1499 -3030
598.;892941330 3073 1235.4569
365.0675 | 505.1612 999 1237.4664
. 4.1 | ( }02‘1921 834.3093 4004 3004 1107.3402[ 1383.5492
R T (FARAA RAASA] T AR REARE RS | EARSY RARSS LIRSS LREAN BR RIS A2

200 300 = 400 500 = 600 700 800 800 1000 @ 1100 = 1200 = 1300 1400 =

Minimum: -10.0

Maximum: 5.0 50.0 100.0

Mass Calc. Mass mbDa PPM DBE i-FIT Formula

427.1458 427.1456 0.2 0.5 13.5 4.5 C24 H24 N2 02 Na S
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Elemental Composition Report ‘Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (alf results (up to 1000) for each mass)

Elements Used: )
C:0-100 H:0-120 N:2-2 0:2-2 Na:1-1 S:1-1
DY-3-208
11011714 30 (0.747) AM (Cen.6, 80.00, Ar,5000.0,420.20,0.70,LS 10); Sm (SG, 2x3.00); b (1,40.00 ); G (25:41) 1: TOF MS ES+
m} 455.1768 1.07e4
|
% 867.3689
6.1817 88,3680 13165525
147.0943 571 2.3734 1321.5629
(1 40 3011509 351.1649 (371842 772.4704 B M4gdeamissgszg 138
b laaa T LRSS MUl RAREE RARASY T T Iy IRARAR NSRS T T UL T

T
200 300 | 400 | 500 | 600 | 700 | 800 | 800 | 1000 | 1100 | 1200 " 1300 " w450

Minimum: -10.0

Maximum: 5.0 50.0 100.0

Mass Calc. Mass mba PPM DBE i-FIT Formula

455.1768 455.1769 =0.1 -0.2 13.5 20.0 C26 H2B N2 02 Na S
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Elemental Composition Report - Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
7 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na: 11 S:1-1
DY-3-57A
11011715 51 (1.304) AM (Cen,8, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (50:53) 1: TOF MS ES+
1 503.1760 3.04e3

%

1792 983.3669
984.3674
5.1843
7 985.3813 1464.5714
186.99g2 269.0043462.1259 | 587.2004 8334348 o7 5955
O-+rrrrrbprerrrprfrry JSAGAS BARAS LALLS LASASSARRY AARASRARAS RARAY LARRS REASS LAMAD MASLS ASAS AN RARR| T miz
200 300 400 500 600 700 800 900 1000 1100 1400

Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mba PPM DBE i-FIT Formula
503.1760  503.1769 -0.9 -1.8 17.5 10.4 C30 H28 N2 02 Na S
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Elemental Composition Report -Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na:1-1 S: 11
DY-3-27B
11011717 9 (0.230) AM (Cen,8, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (7:11) 1: TOF MS ES+
100 427.1459 2.37e3
831.2988
% 32.3046 1235.4532
11236.4547
179.0221 26.1541 33.3088 1237.4576
1616
| 301.1455 Eos 7484834 | o418 11354520 [128448 14380342
c 0300} T T T ] T 1 T 1 T | B2 T T | BB B 5 2of g | R B BRBAS f T T T T T
200 300 400 500 600 900 1000 1100 1200 1300 1400
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE 1-PFIT Formula
427.1459  427.1456 0.3 0.7 13.5 3l C24 H24 N2 02 Na 5

S25



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

= 0O =MD MM T O N OVD—EITNONOON 0O =D MTE
@ PN ANNOLNDOW T T OFNOOLDINATNDD-TDOONOD I
@© —OPOOITITAN-NO DT OUITODITO-—OV-TOWWL~OW MO A3200
= T =m0 NN ON=000NMMANNCOOTNR QO N
@ NNR N OO0 0000 TTT O OO OO e cocooood
R N7 SR T
CQA-2011-03
1H NMR DY-3-41B in d6-acetone 2800
IWzl 8% (H)/CQA-2011-03/144/fid
2600
J / 2400
s I s |/
2200
2000
1800
1600
1400
1200
1000
800
| 1600
400
! 200
A ' l LA
-0
L7 i 3 AT M A7 B2 b 5.0 Y ol ISR
3 8 8 8 8 8858 & & -200
o - o =] o Mol- - © o
T T T T T T T T T T T T T T T T T T T T T T 1
0 115 110 105 100 95 90 85 B0 75 65 6.0 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
©
o = N NN OMTOO M0
@ o © OCOUMODEZVO G
= [rs) E OANMIIU-DFT N
© o 9 OSNOD GNP O
=1 ~ o —o00o0aogrgo 9000
] 5 T omoeooNaNaNaN o
| | 1N P

AL TE S
13C NMR DY-3-41B in d6-acetone
E/ER R W2, 3-—BURE|MR/ % RS #E/dy-3-41b Clfid

T T T T T T T T T T
30 220 210 200 190 180 170 160 150 140

T
130

T T T T T T T T 1

T T T -
120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)

S26

8000

7000

6000

5000

4000

3000

+-2000

1000

1000



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Elemental Composition Report “Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na: 11 S:141
DY-3418
11011718 43 (1.112) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (34:44) 1: TOF MS ES+
100+ 433.1938 5.33¢3

1

843.3956
%
34.2001 4045
187.0013 269.0066 518.1979 03989 e oss 606
. <63: g 679.2108 X
S el | se2003 679210 | 9254006  1007.4189 1) 4575 h 1440.5974
miz

- T T T T T T LRRRAY | T T T T T T T T AL

T T T T T T
200 300 400 500 600 700 800 900 = 1000 1100 1200 = 1300 @ 1400 « 1500

Minimum: -10.0

Maximum: 5.0 50.0 100.0

Mass Calc. Mass mDa PEM DBE i-FIT Formula

433.1938 433.1926 1.2 2.8 10.5 4.1 C24 H30 N2 02 Na S8

S27



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

BUUU U -
0
Fa 8865 L,
Mﬂmw.mv [ 00'€ ALY
- 402
15511 _ r= YEBO'LZ _
Fhil fv . 96T ety
£496 | - 629C 62
mmg.mW r— 9551 67
ESFUT 2879 62
FOPE 62
ssoc} o SR 080 Ce
05922 — —_ — w2 00E 0522 08
VOEET — T, 517 0E
L6PET ] [Ey-435
#9987
054ET Le
62ET i 1986 85—
916ET
180y z! Lw
-
[N L=
ot — = o
690Z o~ L@
- <
%
e 7 Lo
@
LW
I
yezss -E e
SPG5Y P
op = LBIP Bl -
i + £856 m:M _
50729 — == I600 S mwmw wwl
L5700 ——— - Felr E9C58ZL" -
waww Le | A9EEEL—
EERS —_— = Frog Py
£96E L~ — = F0t | zTIL LT
BELY L "
o
. “ -
=
- O
e [ = %
= 2
I~ . =T
Q0irE— o O ~— —~ Fsso} = g
2 Sg
8= = <=
i< © e
SE 9 =7
= [= =] =2} [=
g - o 2
23 veBI9E— < 5
= c L= = c
S = 2 ¥
= i
=+ : Sy
g= o T « o
= L2 R

100 90 80 70

110

S28

1 (ppm)

210 200 190 180 170 160 150 140 130 120

220

30



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

6 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-100 H:0-120 N:2-2 0:2-2 Na:1-1 S: 141

DY-341A
11011719 17 (0.423) AM (Cen,5, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm {SG, 2x3.00); Sb (1,40.00 ); Cm (13:22) 1: TOF MS ES+
100 763.3311
393.1619
* 3363 1133.5005
| 1134.5082
394.1689 861.3386 45.50
79.0208 4711747 g 862.3403 1136.5099
‘1/. X i ?M.‘I 93 758.3676 N ) 950.3478 i 1233.5010 4442 go06
Ok e Sy T T T T T T T T T T T T T T T T miz
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
393.1619 393.1613 0.6 1.5 9.5 7.9 C21 H26 N2 02 Na S
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na:1-1 S:1-1
DY-3-29A
11011720 41 (1.032) AM (Cen,8, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (38:42) 1: TOF MS ES+
100+ 441.1599 2.36e3
{
% 859.3303
442.1630 .3340
1.3417 1277.5083
0045 523.1658
1700220 269 i 8051777 7c8 4542 1080.5236 1132.6099 | 1280.4994 14876246
=y Ll T | el B3 T s T T T | A A | bl J T T U T T | LR | T T T T T 1
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

Minimum: ~10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
441.1599  441.1613 -1.4 -3.2 13.5 8.6 C25 H26 N2 02 Na S
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 resuits within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na:1-1 S:1-1
DY-3-31
11011721 54 (1.360) AM (Cen,8, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (52:54) 1: TOF MS ES#+
10 441.|1603 1.64e3
|
|
%-| | 859.3301
fi 2.1650 3345
1187.0035 443.1709 .3 1653 1.3490 1277.4984
1/ 2600073 [ 768.4321 _875.3022 11326289 | 12805132 149 5687
c 1 T T . ; T T T T T T T 1 B i | T T Yot T % T U T T T 1
200 300 400 500 = €00 700 800 = 00 = 1000 = 1100 = 1200 1300 = 1400
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
441.1603  441.1613 -1.0 ~2.3 13.5 3.6 C25 H26 N2 02 Na S
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-10.0, max = 100.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 resuits within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-100 H:0-120 N:2-2 0:2-2 Na:1-1 S:1-1
DY-3-57B
11011722 8 (0.213) AM (Cen,6, 80.00, Ar,5000.0,429.20,0.70,LS 10); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (1:11) 1: TOF MS ES+
4411 6.10e3
100 ] |
|
| 859.3340
% 1277.4989
| .3370 | 1278.4994
1279.5098
1.3380
2 1280.5016
187.0002  327.1557 74852 941.3257 11105935, nss.Lsmo 12955059 1487.6008
c M T T T ¥ T T T T T T T T T T T T T T T T T T T T )
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Minimum: -10.0
Maximum: 5.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
441.1610 441.1613 -0.3 -0.7 13:5 9.2 C25 H26 N2 02 Na S
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9. Copy of HPLC for Racemic and Chiral Compounds

Data File C:\HPCHEM\I1\DATA\ZHOU-11\¥Z000772.D Sauple Name: D¥-4-93h+- Data File C:\HPCHEM\1%DATA\ZHOU-115\YZO00630.0 Sample Mame: DY-4-944
0J-H, H/i-Pr0H = 80/20, 1.0 ul/min, 30 of, 254 nu 0J-H, H/i-PrOE = 80/20, 1.0 ul/min, 30 of, 254 nm
Injection Date : 9/1/2011 4:21:49 PM Injection Date : §/20/2011 5:00:53 PN
Sample Name 1 DY-4-93a+- Location : Vial 1 Yawple Nauwe DY-4-94i Location : Vial 1
Ao, Overator : ZX Acag. Overator H
Acg. Method : C:YHPCHEMY LYMETHODSY SW. M Acg, Method i Ci\HECHEMY LNMETHODS 5. M
Last changed : 97172011 4:17:12 PM by EX Last changed : B8/20/2011 4:52:07 MM bv ZX
imodified after loadine) fwodified after loadineg)
Analvsis Method : C:MHPCHEMS 1NMETHODSS WK dnalvsis Method : C:\HPCHEII\METHODSMSU.H
Last changed i 97872011 4:41:56 PM by EX Last changed : 9/8/2011 4:39:11 FM bv ZX
(modified after loadineg) (modified afrter loadineg)
IO A, Wawelength=254 nm (ZHO0- 112000772 0) DT A, Wavelength=254 nm (ZHOU-1 1772000080, 0)
mAL 8 maLl g
50 o E
704
40 - 60 4
0
|
40
0 4 20 -
(+/')'2a a0 4
104 §
1w =
[ o /\
0 3 3 5 H 10 iz B g H H I i 10 12 mi
Area Percent Report Area Percent Report
Forted Ev Fiemal Sorted Bv H Simal
Mulrinlier 1.0000 Multiplier H 1.0000
Dilution 1.0000 Dilurion H 1.0000
Sigmal 1: VWDL &, Wavelength=254 nm Sigmal 1: VD1 &, Wawelength=254 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Uidth Area Height Area
# ninl minl wdl s Tmal 1 % # minl minl Al *3 Tmalr 1 %
R R [ E—— I | I I | I===1 I | | |
1 10.685 VW 0.2816 1007.65271 53.69359 49,8822 1 10.446 vV 0.2545 125.01347 £.72028 6. 7449
2 11.931 ¥vv 0.3219 1012.41113 47.42553  50.1178 2 11.632 WV 0.3230 1769.90918 §3.50908 93.2551
Totals : 2020.068364 101.11312 Totals : 1897.92265 90.23836
Results chtained with enhanced inteqgrator! Results obtained with enhanced integrator!
*** End of Report *#% #%% End of Report #%%
Instrument 1 S9/8/2011 4:41:55 PM 2X Page 1 of 1 Instrument 1 9/8/2011 4:39:35 PM ZX Fage 1 of 1
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Data File C:\CHEM3Z2\14%DATANZHOU-L11\Y¥ZNOOO725.D
Sauple Nawe: DY-4-93B+-

Acg, Operator
Acg., Instrument
Injection Date
Acg. Method
Last chancged

Analysizs Method :

Last changed

Hample Infa

Instrument 1

G/20/2011 4:33:50 P
C:\CHEM3 23 L\METHOD 3 5. K
8/20/2011 4:31:04 PN
(modified after loading)
C:CHEM3 2% 1\METHOD 5% 5. M
/542011 4:53:55 PN
(modified after loadine)
0D-H, H/i-PrOH = 9971, 1.0 nlk/min, 30 of, 254 mm

Location @ Vial 1

Data File C:\CHEM3Z2\1\DATANZHOU-11\Y¥ZNOOO728.D
%auple Nawe: D¥-4-93E

Acg, Operator H
Acg. Instrument :
Injection Date
Acg. Method H
Last changed

Analysizs Method :
Last changed H

Hample Infa H

Instrument 1

G/20/2011 4:16:25 FII
C:\CHEMZ2Y L\METHODSY, 7. 1
8/20/2011 4:13:39 PN
(modified after loading)
C: 4 CHEM3 2% 1\METHODS" 5. 1
/642011 4:53:55 P
(modified after loadineg)
0D-H, H/i-PrOH = 9971, 1.0 nl/min, 30 of, 254 mm

Location @ Vial 1

VDT &, Tiavelen gh=254 im (ZHOU-TTWZRO0 07290} VDT A&, avelen gh=23 4 nm (ZHO0-TTTTZRO00T 2T
mau = Al ]
i
g0 -] = 50
a0
&0
304
40
20
20
104 .
&
0 D_‘.._/L_M—‘A A
T T T T T T T T T T T T
z 4 [} 8 10 12 min| z 4 [} 8 10 12 min|
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier: : 1.0000 Multiplier: : 1.0000
Dilution: 1.0000 Dilution: 1.0000

Use Multiplier & Dilution Factor with I3TD=

signal 1: VWDl A, Uavelength=254 nm

Peak RetTime Type Width Area Height Area
# fminl fwinl wdU  *2 waT 1 %
o R —— [ R — R — I

1 9.606 BB 0.3066 1839.55408 92.37290 49.9279
2 11.%546 EB 0.3606 1544.36646 78.76510 50.0721
Totals : 3684.42053  171.14101

*#% End of Reportc #+%

Instrument 1 9/5/2011 4:54:08 PM

Page 1 of 1

Use Multiplier &

signal 1: VWDl A,

Peak RetTine Type

#  minl

1 9.573 VB
2 11.457 BB
Totals :

Dilution Factor with ISTDz

Wavelength=254 nm

Tidth Area Height Area
fwinl wd0 *2 [ wk1 1 £
ffffff R Rt Il
0.31z20 52.59864 2.58158 3.8950
0.3491 12087.32605 57.21108  96.1050
1350. 42480 59.79262

*#% End of Report *+#%

Instrument 1 9/5/2011 4:53:57 PM

S44
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Data File C:\HPCHEM'1\DATA\ZHOU-114\¥Z000768.D

0J-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 mm

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Injection Date 9/1/2011 2:35:28 PH

Sample Name: DY-4-04C+-

Data File C:\HPCHEM\1\DATA\ZHOU-11\VZOOOE57.D

03-H, H/i-Pz0H = 90/10, 1.0 ml/win, 30 of, 254 mu

Injection Date §/20/2011 3:51:35 PM

Sample Nawe: D¥-4-04C

Sample Name : DY-4-94C+ Location : Vial 1 Sauple Name DV-4-94C Location : Wial 1
Aca. Overator : ZX Aco. Operator X
Acg. Method @ C:\HPCHEM 1\METHODS 5. H Acg. Method C:\HPCHEM) 1\ METHODS" 5. 11
Last changed @ 94172011 1:57:34 PM by ZX Last changed 8/20/2011 3:39:50 PM by ZX
(modified after loadineg) imodified after loading)
Analwsiz Method @ C:WHECHEID L\METHODSY ST M Analvsis Method : Ci\HFCHEM\ INMETHODSSW. M
Last changed @ 9/8/2011 4:44:46 PM by ZX Last changed 9/8/2011 4:44:09 PI by ZX
(modified after loadineg) imodified after loading)
VD A, Tawelength=254 nm (ZHOU-1 V2000768 07 AT A, Wauelength=254 nm (ZHOU 172000687 07
mAl mALl 5
35 2
= 80
a0 ]
5 60
0
15 ] ]
10
0 -
5 P
o 25 5 5 10 125 15 s mi i 25 S 5 10 115 15 175 i
Area Percent Report Area Percent Report
Sorced By H Simmal Sorted Ev H Simal
Mulriplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Signal 1: WUDL A, Vavelength=254 nm Signal 1: WWD1l &, Wawelength=254 rm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# uinl uinl wdAlU s Tmalr 1 % # minl minl wilT s miT 1 %
e [l pm— I | | | | -—- I I |
1 15.426 VB 0.414]1 1004, 84381 36.70139 50.0372 1 15.135 VW 0.4039 219.80634 8.29121 6.8821
2 17.65Z VB 0.4855 1003. 35028 31.34911 49.9628 2 17.134 VB 0.5013 2974.05859 91.90074 93.1179
Totals : 200§, 15403 68.05049 Totals : 3183.66483 100.15135

Results ohtained with enhanced inteqgrator!

#** End of Report ##%

Instrument 1 9/8/2011 4:44:56 PM ZX

Page L of 1

Results obtained with enhanced integrator!

*** End of Report **+

Instrument 1 S9/8/2011 4:44:12 PN ZX

S45
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Data File C:

SHPCHEMY 1L\DATAN ZHOU-11VFZ000765. D

0J-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 mm

Injection Date

94172011 3:00:55 PH

Sample Name: DY-4-04D4-

Data File C:\HPCHEM\1\DATA\ZHOU-11\YZ000770.D
03-H, H/i-Pz0H = 90/10, 1.0 ml/win, 30 of, 254 mu

Injection Date 97172011 3:32:20 P

Sample Nawe: D¥-4-04D

Sample Name : DY-4-94D+- Location : Vial 1 Sauple Name DV-4-94D Location : Wial 1
Aca. Overator : ZX Aco. Operator @ IX
Acg. Method @ C:\HPCHEM: 1\METHODS 5. H Acg. Method : C:\HPCHEM\ 1\METHODSY 5. 1
Last changed : 94172011 2:57:41 PM by ZX Last changed 97172011 3:29:13 PN by ZX
(modified after loadineg) imodified after loading)
Analwsiz Method @ C:WHECHEID L\METHODSY ST M Analvsis Method : Ci\HFCHEM\ INMETHODSSW. M
Last changed : 9/8/2011 4:49:15 PM by ZX Last changed 9/8/2011 4:48:51 P by ZX
(modified after loadineg) imodified after loading)
AW f, Tawelength=259 nm (ZHOU- 1147 2000768 0 AT A, Wauelength=254 nm (ZHOU 115720007700
mAl ] a mal - ] =
1754 -
Z 704
154 =
60 -
1254
0 -
10 P
74 304
5 204
2.5 0
o o
o 25 H 75 ) 125 15 175 mi i 5 H 75 10 125 15 s mi
Area Percent Report Area Percent Report
Sorced By H Simmal Sorted Ev H Simal
Mulriplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Signal 1: WUDL A, Vavelength=254 nm Signal 1: WWD1l &, Wawelength=254 rm
Peak RetTime Type WUidth Area Height Area Peak RetTime Type Width Area Height Area
# uinl uinl wdAlU s Tmalr 1 % # minl minl wilT s miT 1 %
7777777777777777777777 | | | | -—- I |
1 12.831 WV 0.3434 433.65973 19.11041 49,5675 1 12.868 VW 0.3406 211.77997 9.27531 8.1508
2 16.0680 VB 0.4512 441.22787 14.92587 50.4325 2 16.070 VB 0.4519 2386.56934 80.55370 91.8494
Totals : 674, 56760 34.03628 Totals : 2588.34930 §9.82900

Results ohtained with enhanced inteqgrator!

#** End of Report ##%

Instrument 1 9/8/2011 4:49:158 PM ZX

Page L of 1

Results obtained with enhanced integrator!

*** End of Report **+

Instrument 1 9/8/2011 4:48:54 PM ZX

S46
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Data File C:\CHEM3Z\1%DATA\ZHOU-10VY¥ZNO0O0S45.D
Sauple Nawe: DV-3-530+-

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Data File C:VCHEM3Z\1\DATA\ZHOU-11V¥ZNOOO776.D0
Sawple Name: D¥-4-1001

Acg, Operator H Aca. Operator H
Acg. Instrument @ Instrument 1 Location @ Wial 1 Acqg. Instrument : Instrument 1 Location @ Vial 1
Injection Date : 10/28/2010 3:23:55 PN Injection Date & 9/6/2011 2:1%:43 PM
Acg. Method + C:\CHEM32% LAMETHODSY 5U. M Acg. Method + CryZCHEM32V1VMETHODS SW.M
Last chancged 10/28/2010 3:14:28 PN Last changed 8/6/2011 1:37:07 PM
(modified after loading) imodified after loading)
Analysis Method : C:%CHEM324 1A\METHODSY 5. M Inalysis Method : C:%CHEM32Y1\METHODSY SW.M
Last changed i 8/8/20011 7i4di34 PN Last changed i 9/6/2011 7:50:58 FM
(modified after loadine) imodified after loading)
Sample Info i 07-H, H/i-PrOH =30/10, 1.0 nl/min, 30 oC, 254NM samwple Info i 07-H, H/i-Pr0H = 90410, 1.0 wh/min, 30 o, 254 nm
VDT &, Tiavelen gh=254 i (ZHOU-TTWZRO0 084503 VW &, Wavelen gtv= 254 i (ZHOU-TTWZHO007 75 07
mAuU mal =
154 30
70
a0
0
254
0
204
40
154
0
104 204
5 TE a
04 o
T T T T T T T T T T T T T T T T
i 4 5 3 10 1z 14 16 __rmin H 4 6 g 1 12 14 15 e
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Sigmal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: 1.0000 Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: VWDL A,

Vavelength=254 nm

Peak RetTime Type Width Area Height Area
# [minl fwinl wdU  *2 wal 1 %
i B R S [E— R — [ — I
1 12.821 BV 0.3638 897.20624 37.87120 459.4750
2 13.70% VB 0.3535 016.24689 36.27548 50.5250
Totals : 1813.45313 74. 14963
*#% End of Report #%#%
Instrument 1 9/5/2011 7:44:37 PM

Page 1 of 1

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VUD1 A, Wavelength=254 rm

Peak RetTime Type Width Area Height Area
# feinl min] nall  *3 Twhll 1 %
R e e B | | | |

1 12.679 BV 0.3607 1983.00977 84.18130 93.2101
2 13.605 VE 0.3681  144.45263 5.85042 67899
Totals : 2127.46245 90.03172

#%% End of Report **%

Instrument 1 97872011 7:51:26 PN

S47
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Data File C:\CHEM3Z\1%DATA\ZHOU-10VY¥ZNOO0S43.D
Sauple Nawe: DV-3-53H+-

Data File C:VCHEM3Z\1\DATA\ZHOU-11V¥ZINOOO779.D
Sawple Nawe: DY-4-1007

Acg, Operator H Aca. Operator H
Acg. Instrument @ Instrument 1 Location @ Wial 1 Acqg. Instrument : Instrument 1 Location @ Vial 1
Injection Date : 10/28/2010 2:33:27 PN Injection Date 1§ 9/6/2011 3:43:58 PM
Acg. Method + C:\CHEM32% LAMETHODSY 5U. M Acg. Method + CryZCHEM32V1VMETHODS SW.M
Last chancged 10/28/2010 2:31:22 PN Last changed 9/6/2011 3:31:05 PM
(modified after loading) imodified after loading)
Analysis Method : C:%CHEM324 1\METHODSY 5T. M Inalysis Method : C:%CHEM32Y1\METHODSY SW.M
Last changed i 8/8/2011 7:45:19 PN Last changed i 97672011 7:52:53 FM
(modified after loadine) imodified after loading)
Sample Info i 07-H, H/i-PrOH =65/15, 0.8 nl/min, 30 oC, 254NM samwple Info i 07-H, Hi-Pr0H = 65/15, 0.8 wh/min, 30 of, 254 mm
VDT &, Tiavelen gh=254 i (ZHOU-TTWZRO0 084307 VW &, Wavelen gtv= 254 i (ZHOU-TTWZHO007 78 07
mAuU # mad o @
& .
g 120
50 =
100
40
0
30
50
20 40
10 20 §
o PR ) o]
T T T T T T T T T T T T T T T T
i 4 g g 10 iz 14 15 i) H 4 & 3 10 12 14 15 i
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Sigmal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: 1.0000 Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: VWDl A, Uavelength=254 nm

Peak RetTime Type Width Area Height Area
# [minl fwinl wdU  *2 wal 1 %
i B R S [— R R —— I

1 11.528 VB 0.3565 1456.97620 63.16806 49.9453
2 15.068 VB 0.4517 1480.16516 49.94775  50.0547
Totals : 2917.14138  113.11581

*#% End of Report #%#%

Instrument 1 9/5/2011 7:45:22 PM

Page 1 of 1

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VUD1 A, Wavelength=254 rm

Peak RetTime Type Width Area Height Area
# feinl min] nall  *3 Twhll 1 %
e R B | | | |
1 11.413 BE 0.3467 3042.41992 136.09575 94.2657
2 14.951 VB 0.4310 155.07315 6. 58957 5.7343
Totals : 3227.49307 142.68562

#%% End of Report **%

Instrument 1 97872011 7:53:00 P
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Data File C:\CHEM3Z\1%DATA\ZHOU-10VY¥ZN0O0O0S40.D
Sauple Nawe: DV-3-52F+-

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Data File C:VCHEM3Z\1\DATA\ZHOU-11V¥ZINOOO743.D
Sawple Name: DY-4-94E

Acg, Operator H Aca. Operator H
Acg. Instrument @ Instrument 1 Location @ Wial 1 Acqg. Instrument : Instrument 1 Location @ Vial 1
Injection Date : 10/27/2010 8:19:34 PN Injection Date 1§ §/24/2011 3:23:56 PM
Acg. Method + C:\CHEM32% LAMETHODSY 5U. M Acg. Method + CryZCHEM32V1VMETHODS SW.M
Last chancged 10/27/2010 8:16:33 PN Last changed 8/24/2011 2:59:14 PM
(modified after loading) imodified after loading)
Analysis Method : C:%CHEM324 1\METHODSY 5T. M Inalysis Method : C:%CHEM3 23 1\METHODSY SW.M
Last changed i 9/8/20011 4:58:08 PN Last changed i 9/6/2011 4:56:37 PM
(modified after loadine) imodified after loading)
Sample Info i AD-H, H/i-PrOH =95/5, 0.8 ml/min, 30 of, 254NN samwple Info i AD-H, H/i-PrOH = 9545, 0.8 wl/min, 30 of, 254 mm
VDT &, Tiavelen gh=254 i (ZHOU-TTWZRO0 08400y W &, Wavelen gtv= 25 e i (ZHOU-TTWZHOD07 4. 07
mau @ mal o
00
160 -
3 600
140 =
1204 00
100 400 ]
8 3009
&0
200
40
204 100 g
04 o
T T T T T T T T
i 4 3 it i) H 4 5 8 10 i
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Sigmal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: H 1.0000 Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal l: VWDl &, Vawelength=254 mm Signal l: VUD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [minl fwinl wdU  *2 wal 1 % # feinl min] nall  *3 Twhll 1 %
R R R R—— [— [ — — I e e il | | | |
1 8.048 BB 0.1590 1876.72498 178.64925 49.6593 1 7.863 VB 0.1534 7247.13135 722.88898 95.9286
2 11.081 BB 0.2172 1902.47437 133.52603 50.3407 2 10.744 VE 0.2077 307.58405 22.68503 4.0714
Totals : 3770.19934  312.17618 Totals : 7554.71539  745.57401

*#% End of Report #%#%

Instrument 1 9/5/2011 4:55:10 PM

Page 1 of 1

#%% End of Report **%

Instrument 1 9/8/2011 4:56:39 P
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Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
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Data File C:\HPCHEM\1\DATA\YFZ\C2501113.D
OD-H, H/i-Pr0H = 90/10, 1.0 wl/min, 30 of, 254 mm

Injection Date 12/6/2010 5:01:02 PN

Data File C:VCHEM3Z\1\DATA\ZHOU-11V¥ZNOOO741.D
Sawple Name: DY-4-95F

Sample Name: DY-3-80B+-

Aca. Operator H

iamuls Nam: H ];?}BDE# Location : Acqg. Instrument : Instrument 1 Location @ Vial 1
cd. Uperator  : Injection Date : &/24/2011 2:21:37 FM
acg. Hethod i CiVHPCHEIL LYHETHODS SU. H Acq. Method : C:\CHEM3 2\ L\METHODSY SW.1
Last changed  : 12/6/2010 5:09:45 PM by ZX Lass chanqed 72473011 3117133 B
(modified after loading) (modified afrer loading)
Analvsiz Method : C:\HPCHENL\METHODS'SW.H anal Hethod : biCHERAZY 1A NETHDD S 511
Last chanmed  : 9/B/2011 7:57:42 PM by ZX pnalyels metaed 9'2; o }i';T'DB PM\ .
Imodified after lnadir) 5% change ; “’;Dglned T ina)
samwple Info : O0D-H, H/i-Pr0H = 90410, 1.0 wh/min, 30 o, 254 nm
WG A, Wawelength=25% nm (TF2CTE0TT 2 .07
mal Z PR &, Waelen gh =25 i (ZH O T2 ROD 74T 07
mad =
0]
0]
25 4
] 0]
15
20
104
10
-
5 &
04 o]
T T T T T T
. . : . . I 4 i d 1 12 i
o 2 4 ] 8 12 mi
Area Percent Report
Area Percent Report .
Sorted By Signal
orted By : Simal Multiplier: : 1.0000
Mulriplier 1.0000 Dilution: : 1.0000
Dilution 1.0000 Use Multiplier s Dilution Factor with ISTDs
Simal 1: WIDL &, Fevelengrh=z54 mn Signal l: VOD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
% Tminl T 5 Peak RetTime Type Width Area Height Area
RS [ —— [ | | | | #  Twinl fminl naT  *3  [wdl 1 5
1 9.481 ¥V 0.2957 635.16813  33.33329 49.2334 e el e 1 1 1
Z 10.848 VB 0.2857 654.94853  35.40527 50.7666 1 9.564 BB 0.308l 56.31651  2.82703  4.4724
z 10.908 BE  0.3873 l202.86535  48.57904 95.5276
Totals : 1290.11896  68.73656
Totals : 1259,20189  51.50697

Results ohtained with enhanced inteqgrator!

#** End of Report ##%

Instrument 1 9/8/2011 7:57:51 PM ZX

#%% End of Report **%

Page 1 of 1 Instrument 1 9/8/2011 7:37:13 PN
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Data File C:\CHEM3Z\1%DATA\ZHOU-L11VY¥ZNOOO745.D

Sauple Nawe: DY-4-95G+

Acg, Operator H
Acg. Instrument
Injection Date
Acg. Merhod H
Last chancged

Analysizs Method :
Last changed H

Hample Infa H

Instrument 1

8/24/2011 4:33:16 FII
C:\CHEM3 2% L\METHOD 3 5. K
8/24/2011 4:36:27 PN
(modified after loading)
C:CHEM3 2% 1\METHOD 5% 5. M
/8720011 7:39:43 PN
(modified after loadine)

Location :

Wial 1

0D-H, H/i-FrOH = 33/1, 1.0 nl/min, 30 of, 254 mm

Data File C:WCHEM3Z\1\DATA\ZHOU-11\TZNOOO74d.Dr
Sample Name: DYV-4-05G

Acyg. Operator
Acyg. Instrument :
Iniection Date
Acq. Method

Last changed

Analvsis Method :
Last changed

Zawple Info

Instrument 1

8/24/2011 4:09:41 PM
C:CHEM3 2%, 1\METHODSY 5W. 1
8/24/2011 3:40:54 PM
(modified after loading)
2% CHEMZ 23, I\METHODSY 3W. 10
97872011 7:38:37 PH
impdified after loading)

Location :

Vial 1

OD-H, H/i-Pz0H = 99/1, 1.0 wl/min, 30 of, 254 mm

VDT &, Tiavelen gh=254 im (ZHOU-TTWZRO0 074507 i ruelen gth=254 nm (AT VY2 OO 07 177
mAuU o mAd
LB
o
44 =
S 50
3 40 ]
0
2]
0
14
104 &
%NLMJ\ :
o od
T T T T T T T T T T T T T T
15 5 75 1 12.5 15 175 b mir [ 10 15 1] 25 rmin]
Area Percent Report Area Percent Report
Sorted By Signal sorted By Sigmal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: H 1.0000 Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTD3
Signal l: VWDl A, Uavelength=254 nm Signal 1: VUD1 A, Wavelength=254 nm
Peak RetTime Type TWidth Area Height Area Peak RetTime Type Width Area Height Area
# [minl fwinl wdU  *2 wal 1 % # feinl fmin] nall  *s Twhll 1 5
R B R S [E— R R —— I B D ] B | | |
1 1Z.823 BB 0.3656 120. 58823 5.05587  47.5335 1 12.848 BE 0.4184 70.34047 2.52366 2.4553
2 19.815 BB 0.5597 133.10271 3.51989 52.4685 2 20.868 BE 0.6486 2734.52539 66.54762  97.5447
Totals : 253.69003 8.57575 Totals : 2864. 86586 69.07127
*#% End of Report #%#% #%% End of Report ®7T
Instrument 1 9/5/2011 7:39:53 PM Page 1 of 1 Instrument 1 9/8/2011 7:35:46 P Page 1 of 1
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Data File C:\HPCHEM'1\DATAZHOU-114¥Z0008507.D

OD-H, H/i-Pr0H = 991, 1.0 ul/min, 30 of, 254 mm

Injection Date
Sample Name

9/6/2011 3:3l:54 PH
DY-4-101H+-

Location :

Semple Name: DY-4-101N+  Dava File C:\EPCHEIN\1)DATA\ZHOU-11\YZ000806.D Semple Name: DY-4-1011
OD-H, H/i-Pz0H = 99/1, 1.0 al/min, 30 of, 254 m

Injection Date : 9/8/2011 3:185:09 PI
N

H Vial 1 Sauple Name : DV-4-101] Location : Wial 1
Aca. Overator : ZX Aco. Operator @ IX
Acg. Method @ C:\HPCHEM 1\METHODS 5. H Acg. Method : C:\HPCHEM\ 1\METHODSY 5. 1
Last changed : 9/6/2011 3:39:32 PM by ZX Last changed : 9/6/2011 3:23:06 PM by ZX
(modified after loadineg) imodified after loading)
Analwsiz Method @ C:WHECHEID L\METHODSN ST M Analvsis Method : Ci\HFCHEM\ INMETHODSSW. M
Last changed : 9/8/2011 4:28:02 PM by ZX Last changed 1 9/8/2011 4:28:28 PM by I
(modified after loadineg) imodified after loading)
AW f, Tawelength=259 nm (ZHOU- 1147 2000807 0 AT A, Wauelength=254 nm (ZHOU 1172000906 07
mal 2 mAl &
120
200
100
] 160
60 100 o
40 ]
50 o
0
2
P
o [
i i : 3 3 g : 9 m 0 i z 3 4 § 0 7 8 5 mi
Area Percent Report Area Percent Report
Sorced By H Simmal Sorted Ev H Simal
Mulriplier H 1.0000 Multiplier H 1.0000
Dilution 1.0000 Dilution H 1.0000
Signal 1: WUDL A, Vavelength=254 nm Signal 1: WWD1l &, Wawelength=254 rm
Peak RetTime Type WUidth Area Height Area Peak RetTime Type Width Area Height Area
# uinl uinl wdAlU s Tmalr 1 % # minl minl wilT s miT 1 %
7777777777777777777777 | | | B ] | I I |
1 5.519 WV D0.1569 1453.65698 140.75349 49,6938 1 5.539 VB 0.1742 49.189863 4.16559 1.5626
2 6.383 WV 0.1792 1471.56946 124.01060 50.3062 2 6.422 BV 0.1875 3088.78125 251.33672 98.4374
Totals : 2925. 226044 264.76410 Totals : 3147.97088 255.50230
Results ohtained with enhanced integrator!

Instrument 1

#** End of Report ##%

9/8/2011 4:28:05 FM ZX

Results obtained with enhanced integrator!

*** End of Report **+

Page 1 o1 1 Instrument 1 9/8/2011 4:28:31 PM ZX Page 1 af 1
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Data File C:\HPCHEM'1\DATA\ZHOU-114¥Z000524.D Sauwple Name: D¥-4-101M+- Data File C:\HPCHEM\1\DATA\ZHOU-11\VZ000323.D Sample Name: DY-4-1011
0J-H, B/i-Pr0H = 90410, 1.0 wl/min, 30 of, 254 nm 0J-E, H/i-Pr0H = 90/10, 1.0 nl/min, 30 of, 254 nm
Injection Date : 9/8/2011 11:24:37 AN Injection Date : 9/8/2011 ll:16:13 AM
Sample Name : DY-4-101M4- Location : Vial 1 Sauple Name : DY-4-101M Location : Wial 1
Aca. Overator : ZX Aco. Operator @ IX
Acg. Method @ C:\HPCHEM 1\METHODS 5W. H Acg. Method : C:\HPCHEM\ 1\METHODSY 5. 1
Last changed @ 9/8/2011 11:32:09 AM by ZX Last changed : 9/8/2011 11:17:11 AM by ZX
(modified after loadineg) imodified after loading)
Analwsiz Method @ C:WHECHEID L\METHODSY ST M Analvsis Method : Ci\HFCHEM\ INMETHODSSW. M
Last changed : 9/8/2011 4:24:52 PM by ZX Last changed 1 9/8/2011 4:24:27 P by I
(modified after loadineg) imodified after loading)
VD A, Tawelength=254 nm (ZHOU-1 V2000824 017 AT A, Wauelength=254 nm (ZHOU 1172000923 07
mAl =2 mALl =
i 2 300 4
120 4 =
260
100 4
a0 00 4
o0 150 |
40 100
i0 | 50
8
<
o o
i i 3 3 3 § 0 mi 0 1 z 3 H 5 5 mi
Area Percent Report Area Percent Report
Sorced By H Simmal Sorted Ev H Simal
Mulriplier H 1.0000 Multiplier H 1.0000
Dilution H 1.0000 Dilution H 1.0000
Signal 1: WUDL A, Vavelength=254 nm Signal 1: WWD1l &, Wawelength=254 rm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# uinl uinl wdAlU s Tmalr 1 % # minl minl wilT s miT 1 %
B [l pm— I | | | B P [ B I I |
1 5.110 WV 0.1370 1166.53760 129.68788 50.0366 1 5.111 ¥v 0.1400 2834.85303 310.47525 96.9477
2 5.690 WYV 0.1553 1164.82874 114.33876 49.9634 2 5.733 ¥W 0.2033 89.25226 6.83440 3.0523
Totals : 2331.36633  244.0z2664 Totals : 2924, 10525  317.30965
Results ohtained with enhanced integrator! Results chtained with enhanced integrator!
#** End of Report ##% *** End of Report **+
Instrument 1 9/8/2011 4:24:54 PM ZX Page 1 of 1 Instrument 1 9/8/2011 4:24:31 PN ZX Page 1 of 1
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Data File C:\HPCHEM'1\DATA\ZHOU-114¥Z000510.D Sawple Name: D¥-4-101L+- Data File C:\HPCHEM\1)\DATA\ZHOU-11\VZOO0S11.D Sample Name: DY-4-101L
0D-H, E/i-Pr0H = 9941, 1.0 wl/min, 30 of, 254 nm 0D-H, H/i-Pr0H = 99/1, 1.0 nl/min, 30 of, 254 nm
Injection Date : 9/6/2011 4:20:58 PM Injection Date : 9/8/2011 4:39:55 FI
Sample Name : DY-4-101L+- Location : Vial 1 Sauple Name : DV-4-101L Location : Wial 1
Aca. Overator : ZX Aco. Operator @ IX
Acg. Method @ C:\HPCHEM 1\METHODS 5. H Acg. Method : C:\HPCHEM\ 1\METHODSY 5. 1
Last changed : 9/6/2011 4:18:39 PM by ZX Last changed : 9/6/2011 4:37:25 PM by ZX
(modified after loadineg) imodified after loading)
Analwsiz Method @ C:WHECHEID L\METHODSY ST, M Analvsis Method : Ci\HFCHEM\ INMETHODSSW. M
Last changed @ 9/8/2011 4:30:11 PM by ZX Last changed 1 9/8/2011 4:30:42 PM by I
(modified after loadineg) imodified after loading)
AW f, Tawelength=259 nim (ZHOU- 117 2000510 0 TATOT A, Wauelength=254 nm (ZHOU 1 1v7 20008 110
mALl =2
160 |
140 |
120
100
D
60 -
a0
a0 4
o
i i 3 i § 10 12 mi 0 3 4 0 s © 2 i
Area Percent Report Area Percent Report
Sorced By H Simmal Sorted Ev H Simal
Mulriplier H 1.0000 Multiplier H 1.0000
Dilution H 1.0000 Dilution H 1.0000
Signal 1: WUDL A, Vavelength=254 nm Signal 1: WWD1l &, Wawelength=254 rm
Peak RetTime Type WUidth Area Height Area Peak RetTime Type Width Area Height Area

# Tminl Toinl mall Lt Tmalr 1 % # minl minl mAll *s [maTT 1 %
e e I | | | | i | I I |

1 &.065 VE 0.2451 318.89032 19.31021 50.8424 1 7.979 VB 0.2511 104.8999% 6.20470 Z.7887
2 11.z01 ¥V 0.3357 308. 32336 13.91516 49.1576 2 11.110 VW 0.3323 3659.35620 168.27345 97.2133
Totals : 627.21366 33.22537 Totals : 3764.25618  174.47815
Results ohtained with enhanced inteqgrator! Results chtained with enhanced integrator!
#** End of Report ##% *** End of Report **+
Instrument 1 9/8/2011 4:30:15 PM ZX Page 1 of 1 Instrument 1 9/8/2011 4:30:47 PN ZX Page 1 af 1
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Data File C:\HPCHEM\1\DATA\ZHEOU-11\¥Z000515.D
OD-H, H/i-Pr0H = 991, 1.0 ul/min, 30 oC, 254 mm

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Injection Date

9/8/2011 10:02:59 AM

Samwple Nawe: D¥-4-101E+-

Data File C:\HPCHEM\1)\DATA\ZHOU-11\VZ0O0303.D

OD-H, H/i-Pz0H = 99/1, 1.0 al/min, 30 of, 254 m

Injection Date 9/6/2011 2:23:48 P

Sample Name: D¥-4-101K

Sample Name : DY-4-101E+- Location : Vial 1 Sauple Name DV-4-101K Location : Wial 1
Aca. Overator : ZX Aco. Operator @ IX
Acg. Method @ C:\HPCHEM 1\METHODS 5W. H Acg. Method : C:\HPCHEM\ 1\METHODSY 5. 1
Last changed @ 9/8/2011 9:37:57 AM by ZX Last changed 9/6/2011 1:37:48 PN by ZX
(modified after loadineg) imodified after loading)
Analwsiz Method @ C:WHECHEID L\METHODSY ST M Analvsis Method : Ci\HFCHEM\ INMETHODSSW. M
Last changed @ 9/8/2011 4:32:13 PM by ZX Last changed 9/8/2011 4:3Z:54 PI by ZX
(modified after loadineg) imodified after loading)
VD A, Tawelength=254 nm (ZHOU-1 V200081807 TATDT A, Wauelength=254 nm (ZHOU 1172000903 07
mAL & mALl 2
200
50 -]
175 4
40 B 150
125
0
100
a0 | 754
50
10
25 g
0 [
i z 4 0 H 0 1 13 mi 0 : 3 5 s It 1z ¥ mi
Area Percent Report Area Percent Report
Sorced By H Simmal Sorted Ev H Simal
Mulriplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Signal 1: WUDL A, Vavelength=254 nm Signal 1: WWD1l &, Wawelength=254 rm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# uinl uinl wdAlU s Tmalr 1 % # minl minl wilT s miT 1 %
7777777777777777777777 | | | | -—- I I |
1 8.724 VB 0.2746 959.14655 53.51875 50.5357 1 8.833 VB 0.3050 188.91023 9.49144 3.4772
2 12.709 BE 0.4233 938.81134 34.23988 49.4643 2 12.615 VB 0.3923 5243.91504 205.54976 96.5228
Totals : 1837.95763 §7.75863 Totals : 5432.62527 215.04120

Results ohtained with enhanced inteqgrator!

#** End of Report ##%

Instrument 1 9/8/2011 4:32:18 PM ZX

Page L of 1

Results obtained with enhanced integrator!

*** End of Report **+

Instrument 1 9/8/2011 4:32:57 PN ZX
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Data File C:)\CHEM3Z\1%DATA\ZHOU-10WVY¥ZNOO0DS75.D
Sauple Nawe: D¥V-3-550+-

Acg, Operator
Acg. Instrument
Injection Date
Acg. Merhod
Last chancged

Analysizs Method :

Last changed

Hample Infa

+ Instrument 1 Location @ Vial 1
i 11/7/2010 3:02:59 PIU
+ C:\CHEM32% LAMETHODSY 5U. M
11/7/2010 3:01:05 PM
(modified after loading)
C:CHEM3 2% 1\METHOD 5% 57. M
i 8/8/2011 7:41:56 PN
(modified after loadine)
: 00-H, H/i-ProH =90/10, 1.0 wl/min, 30 oC, 254 MM

i (ZAOT- T WZRIO D3PS Iy

7704

Area Percent. Report

Sorted By
Multiplier:
Dilution:

Signal
: 1.0000
1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: VWDl A, Uavelength=254 nm

Peak RetTime Type Width Area Height Area
# [minl fwinl wdU  *2 wal 1 %
R R R [— R [ —— I
1 6.058 ¥V 0.1746  463.79630 40.89103  50.1101
2 7.704 VB 0.2738 461.75873 25.50555 49,5309
Totals : 925, 55502 66.39658

*#% End of Report #%#%

Instrument 1 9/5/2011 7:41:50 PM

Page 1 of 1

Data File C:\HPCHEM\1\DATA\ZHOU-11\YZ000708.D
03-H, H/i-Pz0H = 90/10, 1.0 ml/min, 30 of, 254 mm

Injection Date §/24/2011 3:35:12 PM
Sauple Name : DV-4-95H

Aco. Onerator
Acg. Method
Last chanoged

X

C:\HPCHEM\ 1\METHODS 5.2
£/24/2011 3:35:26 PM by ZX
{modified after loadineg)
Analvsis Method : Ci\HFCHEM\ INMETHODSSW. M
Last changed 9/6/2011 5:04:08 P by ZiX
imodified after loadineg)

Location

Sample Nawe: D¥-4-05H

VAN 7, Weaelength=254 nm (ZHOU- 1472000708 0
LE]
250
200 4
150
100 |
50
=
o
0 3 M s mi
Area Percent Report
Sorted Ev H Simal
Multiplier 1.0000
Dilution 1.0000

Signal 1: WWD1l &, Wawelength=254 rm

Peak RetTime Type Width Area Height Area

# minl minl mAll *s [maTT 1 %
il R l==—=l-==--—-| | |

1 6.103 Vv 0.1808 3128.85010 266.14951 97.1678

Z T.828 VB 0.2593 91.19790 5.21544 Z.8B322
Totals : 3220.04800 271.36435

Results obtained with enhanced integrator!

*** End of Report **+

Instrument 1 9/8/2011 5:04:11 PM ZX
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