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General Information. Organic solvents were distilled prior to use. Organic solutions were
concentrated under reduced pressure using a Biichi rotary evaporator. Chromatographic purification of
products was accomplished using forced-flow chromatography on ICN 60 32-64 mesh silica gel 63. Thin-
layer chromatography (TLC) was performed on EM Reagents 0.25 mm silica gel 60-F plates. Developed
chromatograms were visualized by fluorescence quenching and anisaldehyde stain.

'H and C NMR spectra were recorded (400 MHz for 'H and 100 MHz for "°C) and were
internally referenced to residual protio solvent signals. Data for 'H NMR are reported as follows: chemical
shift (& ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), integration,
coupling constant (Hz) and assignment. Data for >’C NMR are reported in terms of chemical shift. Optical
rotations were recorded on a Jasco P-1010 polarimeter (WI lamp, 589 nm). IR spectra were recorded on
ALPHA FT-IR spectrometer, and reported in terms of frequency of absorption (cm™). High-resolution
mass spectrometry data was recorded on a JEOL JMS-700 MStation mass spectrometer. Enantiomeric

excesses were determined on a HPLC instrument using Chiralpak columns as noted.

Typical Procedure for 2-(2-Oxoalkyltosylamino)phenyl a,p-Unsaturated Ketones

K,CO3
BuyNI (10mo%)

O
N 2 X
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ZSNH Acetone, rt ¥ N/Yo
| |

Ts Ts Me

To a solution of 2-(tosylamino)phenyl a,B-unsaturated ketone (1.0 mmol) in acetone (10 mL) were
added a-chloroacetone (1.5 mmol), K,CO; (1.3 mmol) and BusNI (0.1 mmol) at room temperature.
The resulting mixture was stirred at constant temperature until complete consumption of 2-
(tosylamino)phenyl o,B-unsaturated ketone was observed as determined by TLC. The resulting
mixture was filtered under celite. The filtrate was purified by flash column chromatography with

EtOAc/hexanes as the eluent to afford product.
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1a
(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-phenylprop-2-en-1-one (1a) 368 mg, 85%; white solid;
m.p. 137-139 °C; '"H NMR (400 MHz, CDCls) 8 8.08-7.92 (m, 2H), 7.85-7.72 (m, 2H), 7.65-7.46 (m,
5H), 7.41-7.24 (m, 4H), 7.18 (d, J = 8.1 Hz, 2H), 4.43 (brs, 2H), 2.26 (s, 3H), 2.17 (s, 3H); °C NMR (100
MHz, CDCl;) 8 202.4, 190.7, 144.2, 140.1, 1394, 137.8, 135.1, 134.9, 132.9, 131.1, 130.9, 129.6, 1292,
128.7, 128.7, 127.9, 127.3, 124.4, 61.4, 27.1, 21.4; IR (film) 2955, 2819, 2853, 1735, 1660, 1598, 1492,

1328, 1268, 1154, 1121, 1099, 1050 cm™; HRMS (EI) m/z calcd for [M]™ CasH23NO4S: 433.1348 Found:
433.1347.

)

O
N/\,?

|
Ts Me

1b

(E)-3-(2-(2-Oxopropyltosylamino)-5-chlorophenyl)-1-phenylprop-2-en-1-one (1b) 224 mg, 48%,
white solid; m.p. 172-174 °C; '"H NMR (400 MHz, CDCl3) & 7.99 (dd, J = 5.2, 3.4 Hz, 2H), 7.73-7.59 (m,
3H), 7.58-7.44 (m, 4H), 7.36-7.25 (m, 3H), 7.19 (d, J = 8.1 Hz, 2H), 4.50 (brs, 1H), 4.24 (brs, 1H), 2.24
(s, 3H), 2.15 (s, 3H); °C NMR (100 MHz, CDCl3) § 201.9, 189.9, 144.3, 138 .4, 137.6, 137.5,136.9, 135.2,
135.0, 133.1, 132.9,130.7, 129.7, 128.7, 128.7, 1279, 127.1, 125.2, 61.1, 27.0, 21.4; IR (film) 3133, 2968,
2923, 1735, 1657, 1602, 1567, 1463, 1345, 1280, 1157, 1089, 1044 cm™'; HRMS (EI) m/z caled for [M]"
C2sH22CINO4S: 467.0958 Found: 467.0972.
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(E)-3-(2-(2-Oxopropyltosylamino)-4-chlorophenyl)-1-phenylprop-2-en-1-one (1c¢) 266 mg, 57%,
white solid; m.p. 160-162 °C; "H NMR (400 MHz, CDCl3) & 7.98 (d, J = 7.4 Hz, 2H), 7.71 (t, J= 112 Hz,
2H), 7.60 (t,J =7.2 Hz, 1H), 7.51 (dd, J=13.7, 7.8 Hz, 4H), 7.36 (d, J = 8.4 Hz, 1H), 7.31-7.18 (m, 4H),
436 (brs, 2H), 2.26 (s, 3H), 2.15 (s, 3H); °C NMR (100 MHz, CDCl3) § 201.7, 190.3, 144.5, 140.2, 138.8,
137.6,136.1,134.7, 133.8, 133.0, 131.5, 129.8, 129.6, 128.7 (two peaks overlapping), 128.2, 127.9, 124.6,
61.1,27.0,21.5; IR (film) 3065, 2956, 2922, 1713, 1656, 1588, 1481, 1403, 1353, 1266, 1217, 1162, 1054
cm™'; HRMS (EI) m/z caled for [M]" CasHp,CINO,S: 467.0958 Found: 467.0965.

(E)-3-(2-(2-Oxopropyltosylamino)-5-bromophenyl)-1-phenylprop-2-en-1-one (1d) 408 mg, 83%,
white solid; m.p. 178-179 °C; "H NMR (400 MHz, CDCl;) & 8.04-7.97 (m, 2H), 7.85 (d, J = 2.3 Hz, 1H),
7.71-7.58 (m, 2H), 7.5 —7.44 (m, 5H), 7.32-7.24 (m, 1H), 7.19 (dd, J = 8.3, 1.5 Hz, 3H), 4.47 (brs, 1H),
426 (brs, 1H), 2.24 (s, 3H), 2.15 (s, 3H); °C NMR (100 MHz, CDCl3) § 201.9, 189.9, 144.3, 138.3, 138.2,
137.5,137.2,135.0, 133.7, 133.1, 133.1, 130.1, 129.7, 128.7 (two peaks overlapping), 127.9, 125.2, 123 .3,
61.1,27.0,21.4; IR (film) 3050, 2920, 2845, 1739, 1663, 1602, 1474, 1346, 1311, 1265, 1215, 1159, 1100
cm’'; HRMS (EI) m/z caled for [M]™ C,sH2,BrNO4S: 511.0453 Found: 511.0450.

(E)-3-(2-(2-Oxopropyltosylamino)-5-methylphenyl)-1-phenylprop-2-en-1-one (le) 438 mg, 98%,
white solid; m.p. 160-161 °C; '"H NMR (400 MHz, CDCl3) & 7.99 (d, J = 7.3 Hz, 2H), 7.76 (d, J = 15.9 Hz,
1H), 7.54 (ddd, J = 25.0, 15.7, 7.3 Hz, 6H), 7.19 (ddd, J = 24.0, 14.7, 8.5 Hz, 5H), 4.45 (brs, 1H), 4.21
(brs, 1H), 2.38 (s, 3H), 2.25 (s, 3H), 2.16 (s, 3H); °C NMR (100 MHz, CDCl3) § 202.6, 190.7, 144.0,
140.2, 139.2, 137.8, 136.9, 135.0, 134.6, 132.1, 131.8, 130.9, 129.6, 128.7, 128.6, 128.0, 127.7, 1242,
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61.5,27.1,21.4,21.3; IR (film) 2956, 2920, 2853, 1732, 1662, 1598, 1492, 1414, 1328, 1267, 1215, 1123,
1051 cm™; HRMS (EI) m/z caled for [M]™ CasHasNO4S: 447.1504 Found 447.1514.

Ts Me
1f

(E)-3-(2-(2-Oxopropyltosylamino)-4,5-dimethoxyphenyl)-1-phenylprop-2-en-1-one (1f) 330 mg, 67%,

white solid; m.p. 176-178 °C; '"H NMR (400 MHz, CDCl3) § 7.99-7.94 (m, 2H), 7.72-7.43 (m, 6H), 7.14
(dd, J=19.2, 6.2 Hz, 4H), 6.83 (s, 1H), 4.64 (brs, 1H), 4.17 (brs, 1H), 3.95 (s, 3H), 3.76 (s, 3H), 2.23 (s,
3H), 2.16 (s, 3H); °C NMR (100 MHz, CDCl3) § 202.6, 190.8, 151.0, 149.4, 144.0, 139.8, 138.0, 135.3,
133.0, 132.7, 129.5, 128.7, 128.5, 128.0, 127.2, 122.5, 114.4, 108.0, 61.7, 56.1, 56.0, 27.0, 21.4; IR (film)
2967, 2927, 1736, 1660, 1597, 1463, 1395, 1344, 1305, 1204, 1167, 1120, 1089 cm™'; HRMS (EI) m/z
caled for [M]™ C27H27NO6S: 493.1559 Found 493.1567.

19

(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(4-chlorophenyl)prop-2-en-1-one (1g) 182 mg, 39%,
white solid; m.p. 146-147 °C; '"H NMR (400 MHz, CDCl3) § 7.95 (dt, J =21.8, 7.5 Hz, 3H), 7.77 (dd, J =
7.7,1.5 Hz, 1H), 7.48 (d, J = 8.5 Hz, 4H), 7.42-7.31 (m, 2H), 7.23 (dd, J=18.0, 12.0 Hz, 3H), 7.13 (dd, J
=178, 1.3 Hz, 1H), 4.36 (brs, 2H), 2.30 (s, 3H), 2.15 (s, 3H); °C NMR (100 MHz, CDCl;) § 202.1, 189.8,
144.2, 140.8, 139.5, 139.2, 136.1, 135.2, 134.8, 131.0, 130.6, 130.3, 129.6, 129.2, 128.9, 128.0, 1274,
124.1, 61.3, 27.1, 21.5; IR (film) 3068, 2968, 2921, 1735, 1650, 1594, 1516, 1482, 1413, 1348, 1231,
1157, 1058 cm™; HRMS (EI) m/z caled for [M]" CasH2,CINO,S: 467.0958 Found 467.0972.
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(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(3-chlorophenyl)prop-2-en-1-one (1h) 149 mg, 32%,
white solid; m.p. 67-71 °C; '"H NMR (400 MHz, CDCl3) & 7.96-7.83 (m, 3H), 7.77 (dd, J = 7.6, 1.7 Hz,
1H), 7.57 (ddd, J = 8.0, 2.1, 1.1 Hz, 1H), 7.52-7.32 (m, 5H), 7.25-7.16 (m, 4H), 4.41 (brs, 2H), 2.30 (s,
3H), 2.17 (s, 3H); >°C NMR (100 MHz, CDCl;) § 202.2, 189.7, 144.2, 141.1, 139.5, 139.4, 135.0, 134.9,
132.7, 131.2, 131.0, 123.0, 129.6, 129.2, 128.8, 128.0, 1274, 127.0, 124.1, 61.3, 27.1, 21.5; IR (film)
3068, 2968, 2921, 1735, 1650, 1594, 1482, 1413, 1349, 1231, 1157, 1090, 1058 cm™; HRMS (EI) m/z
caled for [M]™ CasH,,CINO,4S: 467.0958 Found 467.0972.

(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(2-chlorophenyl)prop-2-en-1-one (1i) 201 mg, 43%,
white solid; m.p. 146-148 °C; '"H NMR (400 MHz, CDCls) & 7.76 (dd, J = 7.8, 1.5 Hz, 1H), 7.66 (d, J =
16.3 Hz, 1H), 7.55-7.35 (m, 7H), 7.32 (td,J= 7.7, 1.6 Hz, 1H), 7.21 (d, J = 8.1 Hz, 2H), 7.05 (dd,J= 7.9,
12 Hz, 1H), 6.99 (d, J = 16.3 Hz, 1H), 423 (brs, 2H), 2.39 (s, 3H), 2.08 (s, 3H); °C NMR (100 MHz,
CDCl) 6 2024, 1942, 1442, 142.4, 139.6, 138.5, 134.7, 134.4, 131.5, 131.2, 130.3, 129.6 (two peaks
overlapping), 129.2, 128.2, 128.0 (two peaks overlapping), 127.4, 126.9, 61.5, 27.1, 21.6; IR (film) 2969,
2923, 1735, 1657, 1602, 1567, 1463, 1394, 1345, 1157, 1089, 1044 cm™'; HRMS (EI) m/z calcd for [M]"
Ca5sH2xCINO4S: 467.0958 Found 467.0971.
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(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(2,6-dichlorophenyl)prop-2-en-1-one (1j) 396 mg, 79%,
hite solid; m.p. 200-202 °C; 'H NMR (400 MHz, CDCls) § 7.78 (dd, J = 7.8, 1.5 Hz, 1H), 7.57 (d, J =
16.5 Hz, 1H), 7.48 — 7.28 (m, 7H), 7.19 (d, J = 8.0 Hz, 2H), 7.01 (dd, /=79, 1.2 Hz, 1H), 6.89 (d, J =
16.5 Hz, 1H), 4.12 (d, J = 21.3 Hz, 2H), 2.42 (s, 3H), 2.05 (s, 3H); °C NMR (100 MHz, CDCl3) § 202.2,
193.2, 1442, 1439, 139.7, 137.5, 134.4, 134.2, 1319, 131.5, 130.8, 130.0, 129.6, 129.1, 128.2, 128.1,
127.8, 127.6, 61.5, 27.0, 21.7; IR (film) 2956, 1734, 1640, 1595, 1561, 1432, 1345, 1295, 1278, 1162,
1120, 1089, 1046 cm™; HRMS (EI) m/z calcd for [M]" CysH,C1LNO,S: 501.0568 Found 501.0569.

1k

(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(4-bromophenyl)prop-2-en-1-one (1k) 332 mg, 65%,
white solid; m.p. 78-80 °C; "H NMR (400 MHz, CDCl3) & 7.93 (d, J = 16.0 Hz, 1H), 7.91-7.84 (m, 2H),
7.77 (dd,J= 7.7, 1.5 Hz, 1H), 7.69-7.62 (m, 2H), 7.48 (d, J = 8.3 Hz, 2H), 7.43-7.28 (m, 2H), 7.29-7.18
(m, 3H), 7.13 (dd, J = 7.8, 1.3 Hz, 1H), 4.36 (brs, 2H), 2.30 (s, 3H), 2.15 (s, 3H); °C NMR (100 MHz,
CDCls) 6 202.1, 190.0, 144.2, 140.9, 139.5, 136.5, 135.2, 134.8, 131.9, 131.0, 130.6, 130.4, 129.6, 129.2,
128.0, 1279, 127.4, 124.1, 61.3, 27.1, 21.5; IR (film) 3068, 2968, 2921, 1736, 1648, 1593, 1520, 1480,
1348, 1231, 1156, 1058 cm™; HRMS (EI) m/z calcd for [M]" C2sH2,BrNO,S: 511.0453 Found 511.0462.



RSC Adv. Supporting Information S8

1l
(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(4-fluorophenyl)prop-2-en-1-one (1) 185 mg, 41%,
white solid; m.p. 153-155 °C; 'H NMR (400 MHz, CDCl5) & 8.10-8.02 (m, 2H), 7.90 (d, J = 16.0 Hz, 1H),
7.77 (dd, J=17.7, 1.5 Hz, 1H), 7.49 (d, J = 8.3 Hz, 2H), 7.43-7.31 (m, 2H), 7.29-7.13 (m, 6H), 4.37 (brs,
2H), 2.30 (s, 3H), 2.16 (s, 3H); °C NMR (100 MHz, CDCl;) § 202.2, 189.5, 165.6 (d, J' = 254.4 Hz),
144.2,140.5,139.4,135.2,134.9, 134.1 (d,J'=2.9 Hz), 131.5 (d, /'= 9.2 Hz), 130.9, 130.7, 129.6, 129.2,
128.0, 127.4, 1243, 115.8 (d, J°= 21.8 Hz), 61.3, 27.1, 21.5; IR (film) 3068, 2969, 2922, 1735, 1650,
1594, 1482, 1413, 1348, 1231, 1157, 1119, 1058 cm™; HRMS (EI) m/z caled for [M]" CasHnFNO,S:
451.1254 Found 451.1243.

(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(4-methylphenyl)prop-2-en-1-one (1m) 237 mg, 53%,
white solid; m.p. 164-165 °C; "H NMR (400 MHz, CDCl;) & 7.90 (d, J = 8.2 Hz, 2H), 7.80~7.70 (m, 2H),
748 (d,J=8.3 Hz, 2H), 7.42-7.26 (m, 6H), 7.18 (d, J = 8.0 Hz, 2H), 4.38 (brs, 2H), 2.44 (s, 3H), 2.25 (s,
3H), 2.18 (s, 3H); °C NMR (100 MHz, CDCl3) § 202.5, 190.0, 144.1, 143.7, 139.3, 139.3, 135.2, 135.1,
135.1,131.4,130.8,129.6, 1294, 129.2,128.9, 1279, 127.3, 124.0, 61.4, 27.1, 21.7, 21.4; IR (film) 2958,
2920, 1741, 1661, 1595, 1481, 1331, 1275, 1182, 1158, 1117 cm™; HRMS (EI) m/z caled for [M]"
CaHasNO4S: 447.1504 Found 447.1498.
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1n

(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(4-methoxyphenyl)prop-2-en-1-one (In) 354 mg, 76 %,
white solid; m.p. 173-175 °C; '"H NMR (400 MHz, CDCl3) § 8.06—7.96 (m, 2H), 7.81-7.70 (m, 2H), 7.48
(d, J= 8.3 Hz, 2H), 7.42-7.23 (m, 4H), 7.18 (d, J = 8.0 Hz, 2H), 7.03—6.95 (m, 2H), 4.46 (brs, 1H), 4.26
(brs, 1H), 3.88 (s, 3H), 2.24 (s, 3H), 2.17 (s, 3H); °C NMR (100 MHz, CDCl3) § 202.5, 188.7, 163.5,
144.1,139.2,138.9, 135.2, 135.1, 131.3, 131.0, 130.7, 129.6, 129.2, 127.9 (two peaks overlapping), 127.3,
1243, 113.9, 61.4, 55.6, 27.1, 21.4; IR (film) 3068, 2968, 2922, 1735, 1650, 1594, 1482, 1423, 1347,
1231, 1157, 1058 cm™; HRMS (EI) m/z caled for [M]" C,6H2sNOsS: 463.1453 Found 463.1451.

(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(furan-2-yl)prop-2-en-1-one (10) 177 mg, 42%, white
solid; m.p. 71-74 °C; "H NMR (400 MHz, CDCl3) & 7.80 (d, J = 16.0 Hz, 1H), 7.76-7.69 (m, 1H), 7.66
(dd,J=1.6, 0.6 Hz, 1H), 7.54-7.46 (m, 2H), 7.42-7.29 (m, 4H), 7.19 (dd, J=12.0, 6.5 Hz, 3H), 6.61 (dd,
J=3.6,1.7 Hz, 1H), 4.54 (brs, 1H), 4.26 (brs, 1H), 2.28 (s, 3H), 2.20 (s, 3H); °C NMR (100 MHz, CDCl3)
0 202.5, 177.7, 153.3, 146.6, 144.2, 139.3, 138.8, 135.1, 134.9, 131.6, 131.0, 129.6, 129.2, 127.9, 127 4,
123.8, 1179, 112.6, 614, 27.1, 21.4; IR (film) 3132, 2969, 2923, 1735, 1657, 1602, 1567, 1463, 1394,
1345, 1157, 1120, 1089, 1044 cm'l; HRMS (EI) m/z caled for [M]+ C»H,1NOsS: 423.1140 Found
423.1188.
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1p

(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-(thien-2-yl)prop-2-en-1-one (1p) 311 mg, 71%, white
solid; m.p. 70-72 °C; 'H NMR (400 MHz, CDCl3) & 7.86 (dd, J= 3.8, 1.1 Hz, 1H), 7.79 (d, J = 15.8 Hz,
1H), 7.76-7.67 (m, 2H), 7.49 (d, J = 8.3 Hz, 2H), 7.35 (dqd, J=7.8, 7.0, 1.9 Hz, 3H), 7.23-7.16 (m, 4H),
451 (brs, 1H), 4.28 (brs, 1H), 2.25 (s, 3H), 2.19 (s, 3H); >°C NMR (100 MHz, CDCls) § 202.4, 181.9,
145.1, 1442, 139.3, 138.9, 135.1, 134.9, 134.0, 132.2, 131.6, 131.0, 129.7, 129.2, 128.4, 127.9, 1274,
124.0, 61.4, 27.1, 21.4; IR (film) 3097, 2962, 2922, 1735, 1649, 1594, 1481, 1413, 1348, 1231, 1157,
1089, 1058 cm™'; HRMS (EI) m/z caled for [M]" Co3H21NO4S,: 439.0912 Found 439.0892.

Ts Me
3a

(E)-3-(2-(2-Oxopropyltosylamino)phenyl)but-3-en-2-one (3a) 252 mg, 68%, white solid; m.p. 125-
127 °C; "H NMR (400 MHz, CDCl;) § 8.03 (d, J = 16.6 Hz, 1H), 7.67 (dd, J= 7.8, 1.4 Hz, 1H), 7.50 (d, J
= 8.3 Hz, 2H), 7.41 — 7.29 (m, 2H), 7.26 (d, J = 8.1 Hz, 2H), 7.00 (dd, J = 7.9, 1.2 Hz, 1H), 6.51 (d, J =
16.6 Hz, 1H), 4.50 (brs, 1H), 4.27 (brs, 1H), 2.42 (s, 3H), 2.38 (s, 3H), 2.18 (s, 3H); °C NMR (100 MHz,
CDCls) 6 202.0, 199.3, 144.4, 140.0, 139.4, 135.4, 134.9, 130.9, 130.2, 129.6, 129.3, 129.2, 128.1, 127.2,
61.3,27.1,26.4,21.6; IR (film) 3068, 2968, 2921, 1735, 1650, 1594, 1516, 1482, 1413, 1348, 1157, 1090,
1058 cm™; HRMS (EI) m/z calcd for [M]™ CaH21NO4S: 371.1191 Found 371.1176.

X 0]
'T‘ (0]
Ts Me
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(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-1-cyclopropylprop-2-en-1-one (3b) 254 mg, 64%, white
solid; m.p. 105-107 °C; "H NMR (400 MHz, CDCl3) § 7.96 (d, J = 16.5 Hz, 1H), 7.67 (dd, J=7.7, 1.6 Hz,
1H), 7.50 (d, J= 8.3 Hz, 2H), 7.34 (dtd, /= 16.9, 7.4, 1.3 Hz, 2H), 7.25 (t,J = 10.2 Hz, 2H), 7.12 (dd, J =
7.8, 1.4 Hz, 1H), 6.61 (d, J = 16.5 Hz, 1H), 4.38 (brs, 2H), 2.48-2.37 (m, 3H), 2.35 (td, J = 7.9, 4.0 Hz,
1H), 2.18 (s, 3H), 1.12 (brs, 2H), 0.99 (dd, J = 7.7, 4.0 Hz, 2H); °C NMR (100 MHz, CDCl;) & 202.2,
200.3, 144 .2,139.3, 137.9, 135.4, 135.0, 130.8 (two peaks overlapping), 129.6, 129.2, 129.0, 128.0, 127.1,
61.4,27.1,21.6,18.0, 11.4; IR (film) 3066, 2968, 2922, 1735, 1666, 1604, 1463, 1394, 1346, 1168, 1119,
1089, 1042 cm™'; HRMS (EI) m/z caled for [M]™ C2oHp3NO4S: 397.1348 Found 397.1333.

X (0]
'T‘ (0]
Ts Me
3c

(E)-3-(2-(2-Oxopropyltosylamino)phenyl)-4,4-dimethylpent-1en-3-one (3¢) 335 mg, 81%, white solid;

m.p. 150-152 °C; '"H NMR (400 MHz, CDCl3) § 7.76-7.61 (m, 2H), 7.52 (d, J = 8.3 Hz, 2H), 7.33 (ddt, J
=9.0,7.2,3.7 Hz, 2H), 7.31-7.20 (m, 3H), 7.02 (d, J = 15.7 Hz, 1H), 4.39 (brs, 2H), 2.39 (s, 3H), 2.20 (s,
3H), 1.20 (s, 9H); °C NMR (100 MHz, CDCl3) § 203.3, 202.7, 144.0, 139.3, 137.7, 135.3, 134.8, 131.5,
130.6, 129.6, 129.0, 128.0, 127.2, 122.7, 61.4, 43.2, 27.1, 26.2, 21.6; IR (film) 2967, 2926, 1736, 1659,
1598, 1570, 1463, 1394, 1347, 1204, 1158, 1120, 1089 cm™; HRMS (EI) m/z caled for [M]" C23H27NO,S:
413.1661 Found 413.1634.

Cl
X 0]
'?‘ (0]
Ts Me
3d

(E)-3-(2-(2-Oxopropyltosylamino)-5-chlorophenyl)-4,4-dimethylpent-1en-3-one (3d) 139 mg, 31%,
white solid; m.p. 62-64 °C; '"H NMR (400 MHz, CDCl3) § 7.60 (s, 1H), 7.56-7.49 (m, 3H), 7.28 (d, J =
1.3 Hz, 2H), 7.24 (d, J = 8.5 Hz, 2H), 6.97 (d, J = 15.7 Hz, 1H), 4.48 (brs, 2H), 2.40 (s, 3H), 2.17 (s, 3H),
1.20 (s, 9H); °C NMR (100 MHz, CDCl3) & 203.1, 202.2, 144.1, 137.6, 136.5, 136.3, 135.2, 135.0, 133.2,
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1304, 129.7, 127.9, 127.0, 123.7, 61.2, 43.3, 27.0, 26.2, 21.6; IR (film) 2966, 2929, 2869, 1735, 1684,
1607, 1476, 1350, 1306, 1159, 1074, 1007 cm'l; HRMS (EI) m/z calcd for [M]+ Cx3Hy6CINO4S: 447.1271
Found 447.1277.

X (0]
Cl I?l ©
Ts Me
3e

(E)-3-(2-(2-Oxopropyltosylamino)-4-chlorophenyl)-4,4-dimethylpent-1en-3-one (3e) 268 mg, 60%,
white solid; m.p. 177-179 °C; '"H NMR (400 MHz, CDCls) & 7.63—7.50 (m, 4H), 7.35-7.27 (m, 4H), 6.99
(d, J=15.7 Hz, 1H), 4.34 (brs, 2H), 2.41 (s, 3H), 2.18 (s, 3H), 1.20 (s, 9H); >*C NMR (100 MHz, CDCl;)
0 203.2, 202.0, 144.3, 140.1, 136.6, 135.8, 135.0, 1334, 131.8, 129.7, 129.4, 128.1, 127.9, 122.9, 61.1,
43.3,27.1,26.2,21.7; IR (film) 2954, 2924, 2870, 1713, 1678, 1598, 1477, 1357, 1217, 1078, 1010 cm;
HRMS (EI) m/z caled for [M]" Cp3H,6CINO,S: 447.1271 Found 447.1288.

B
r ™ o
l?l 0]
Ts Me
3f

(E)-3-(2-(2-Oxopropyltosylamino)-5-bromophenyl)-4,4-dimethylpent-1en-3-one (3f) 157 mg, 32%,
white solid; m.p. 72-74 °C; "H NMR (400 MHz, CDCl3) & 7.75 (d, J = 2.3 Hz, 1H), 7.52 (dd, J=12.0, 8.0
Hz, 3H), 7.43 (dd, J = 8.5, 2.3 Hz, 1H), 7.24 (d, J = 8.5 Hz, 2H), 7.21 (d, J = 8.5 Hz, 1H), 6.97 (d, J =
15.7 Hz, 1H), 4.37 (brs, 2H), 2.40 (s, 3H), 2.16 (s, 3H), 1.20 (s, 9H); °C NMR (100 MHz, CDCl5) § 203.1,
202.2, 144.2, 138.1, 136.8, 136.2, 135.2, 133.4, 133.4, 130.0, 129.7, 127.9, 123.7, 123.1, 61.1, 43.3, 27.0,
26.2, 21.7; IR (film) 2965, 2929, 2869, 1736, 1684, 1606, 1475, 1350, 1159, 1123, 1073, 1006 cm™;
HRMS (EI) m/z calcd for [M]+ Cy3Hy6BrNO4S: 491.0766 Found 491.0758.
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Me AN

39
(E)-3-(2-(2-Oxopropyltosylamino)-5-methylphenyl)-4,4-dimethylpent-1en-3-one (3g) 149 mg, 35%,
white solid; m.p. 65-67 °C; "H NMR (400 MHz, CDCl3) & 7.61 (d, J = 15.7 Hz, 1H), 7.56-7.49 (m, 2H),
745 (s, 1H), 7.24 (d,J = 8.0 Hz, 2H), 7.18-7.10 (m, 2H), 6.99 (d, J = 15.7 Hz, 1H), 4.50 (s, 1H), 4.15 (brs,
1H), 2.39 (brs, 3H), 2.37 (s, 3H), 2.19 (s, 3H), 1.21 (s, 9H); °C NMR (100 MHz, CDCl3) & 203.4, 202.9,
143.9, 139.0, 137.8, 136.8, 135.3, 134.3, 131.5, 131.1, 129.5, 128.0, 127.6, 122.4, 61.5,43.2, 27.2, 26 .3,
21.6,21.2; IR (film) 2966, 2927, 2869, 1736, 1682, 1600, 1490, 1349, 1159, 1077, 1053 cm™'; HRMS (EI)
m/z caled for [M]" Cp4sH20NO,S: 427.1817 Found 427.1816

MeO

e NN o)

MeO N ©

e Y
Ts Me
3h

(E)-3-(2-(2-Oxopropyltosylamino)-4,5-dimethoxyphenyl)-4,4-dimethylpent-1en-3-one (3h) 383 mg,
81%, white solid; m.p. 165-167 °C; '"H NMR (400 MHz, CDCls) & 7.55 (d, J = 8.3 Hz, 2H), 7.47 (d, J =
15.6 Hz, 1H), 7.23 (d,J= 8.0 Hz, 2H), 7.01 (s, 1H), 6.88 (s, 1H), 6.84 (d, J=15.6 Hz, 1H), 4.70 (brs, 1H),
4.03 (brs, 1H), 3.93 (s, 3H), 3.76 (s, 3H), 2.38 (s, 3H), 2.18 (s, 3H), 1.20 (s, 9H); °C NMR (100 MHz,
CDCls) 6 203.3, 202.8, 150.7, 149.2, 143.8, 137.4, 135.7, 133.0, 129.5, 128.0, 126.8, 120.3, 114.8, 108.0,
61.8, 56.1, 56.0, 43.1, 27.0, 26 .4, 21.6; IR (film) 2953, 2930, 2864, 1732, 1672, 1587, 1509, 1443, 1337,
1288, 1211, 1158, 1082, 1010 cm™; HRMS (EI) m/z caled for [M]" C,sH3NOgS: 473.1872 Found
473.1876.
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General Procedure for the Catalytic Asymmetric Intramolecular Michael Addition
An amber 2-dram vial equipped with a magnetic stir bar, containing catalyst IIId (3 mg, 0.01
mmol), 2-nitrobenzoic acid (3 mg, 0.02 mmol), and 2-(2-oxoalkyltosylamino)phenyl a,B-unsaturated
ketone 1 or 3 (0.10 mmol) was charged with EtOAc (0.5 mL) at 0 °C. The resulting mixture was stirred at
constant temperature until complete consumption of 2-(2-oxoalkyltosylamino)phenyl o,B-unsaturated
ketone 1 or 3 was observed as determined by TLC. The resulting mixture was added water and extracted
with EtOAc. The combined organic layer were washed with brine, dried over anhydrous MgSO,, and
concentrated in vacuo. The crude residue was purified by flash column chromatography with

EtOAc/hexanes as the eluent to afford the desired 2,3-disubstituted indoline compound 2 or 4.

0]
Ph
0]
N Me
Ts
cis-2a

2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-phenylethanone (cis-2a) 42 mg, 97%, white solid; m.p. 70-
71 °C; [a]Z® =29.1 (c = 0.35, CHCls); 98% ee; '"H NMR (400 MHz, CDCl3) & 7.89-7.79 (m, 2H), 7.64 (d,
J=28.0 Hz, 1H), 7.58 (d, J = 8.3 Hz, 2H), 7.50 (t, /= 7.4 Hz, 1H), 7.39 (t, J = 7.7 Hz, 2H), 7.22-7.11 (m,
3H), 6.99 (t,J = 7.5 Hz, 1H), 6.90 (d, J = 7.5 Hz, 1H), 4.88 (d, J = 10.1 Hz, 1H), 3.83 (dd, /=152, 9.0
Hz, 1H), 3.35 (dd, J = 18.3, 8.4 Hz, 1H), 3.16 (dd, J = 18.3, 5.9 Hz, 1H), 2.31 (s, 3H), 2.26 (s, 3H); °C
NMR (100 MHz, CDCl3) 6 206.0, 196.8, 143.6, 140.1, 135.3, 133.5, 133.3, 132.5, 128.9, 127.7, 127.7,
127.0, 126.1, 124.1, 122.6, 115.7, 69.4, 37.8, 37.6, 28.1, 20.6; IR (film) 2922, 2852, 1716, 1683, 1596,
1459, 1352, 1219, 1165, 1090 cm™; HRMS (EI) m/z caled for [M]" C,sH23NO,4S: 433.1348 Found:
433.1362; Chiralpak TA column and IA guard column (155% i-PrOH:hexanes, 1.0 mL/min flow, A = 254

nm); minor-isomer ¢, = 23.4 min and major-isomer ¢ = 31.5 min.
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0
Ph%
N Me

|
Ts

trans-2a
2-((2S5,35)-2-Acetyl-1-tosylindolin-3-yl)-1-phenylethanone (trans-2a) 42 mg, 97%, white solid; m.p.
167-169 °C; [a]3® = 121.1 (¢ = 0.38, CHCls); 94% ee; 'H NMR (400 MHz, CDCl3) & 7.70 (d, J = 8.1 Hz,
1H), 7.60-7.54 (m, 2H), 7.54-7.46 (m, 3H), 7.36 (t,J = 7.7 Hz, 2H), 7.27-7.20 (m, 1H), 7.00 (ddd, J = 8.3,
6.8,2.1 Hz, 4H), 4.31 (d, J=3.0 Hz, 1H), 3.86 (ddd, /= 8.6, 5.7, 2.9 Hz, 1H), 2.65 (dd, J = 18.3, 5.7 Hz,
1H), 2.43 (s, 3H), 2.21 (s, 3H), 1.95 (dd, J = 18.3, 8.7 Hz, 1H); °C NMR (100 MHz, CDCl;) 5 204 .4,
195.8, 143.5, 139.7, 135.0, 133.2, 133.1, 132.5, 128.9, 127.8, 127.6, 126.8, 126.3, 124.3, 124.0, 116.1,
72.5,43.4,37.8,26.0,20.5; IR (film) 2922, 2852, 1716, 1683, 1596, 1459, 1351, 1217, 1165, 1090 cm’;
HRMS (EI) m/z calcd for [M]" CasH,3NO,S: 433.1348 Found: 433.1355; Chiralpak IA column and IA
guard column (15% i-PrOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 18.7 min and

major-isomer ¢, = 27.7 min.

0]
Ph
Cl 0
ITI Me
Ts
cis-2b

2-((2S,3R)-2-Acetyl-5-chloro-1-tosylindolin-3-yl)-1-phenylethanone (cis-2b) 45 mg, 96%, white solid;
m.p. 196-198 °C; [a]2° = 85.0 (c = 0.92, CHCl3); 95% ee; 'H NMR (400 MHz, CDCl3) § 7.91 (d, J = 7.5
Hz, 2H), 7.74-7.54 (m, 4H), 7.46 (t, J= 7.6 Hz, 2H), 7.26 (dd, J=10.2, 6.1 Hz, 3H), 6.95 (s, 1H), 4.98 (d,
J=10.0 Hz, 1H), 3.80 (dd, J = 14.9, 8.9 Hz, 1H), 3.45 (dd, J = 18.4, 8.5 Hz, 1H), 3.23 (dd, J = 18.4, 5.7
Hz, 1H), 2.40 (s, 3H), 2.33 (s, 3H); °C NMR (100 MHz, CDCl;) & 206.4, 197.6, 144.9, 139.9, 136.6,
136.1, 134.3,133.7, 130.6, 130.1, 128.8, 128.7, 128.0, 127.2, 124.1, 117.9, 70 4, 38.7, 38 4, 29.1, 21.7; IR
(film) 2960, 2923, 2852, 1720, 1681, 1596, 1448, 1357, 1219, 1165, 1090 cm™ ; HRMS (EI) m/z calcd for
[M]" C,sH,,CINO,S: 467.0958 Found: 467.0978; Chiralpak IA column and IA guard column (10%

EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-isomer ¢, = 37.3 min and minor-isomer ¢, = 43.4 min.



RSC Adv. Supporting Information S16

Cl : 0)
WMe
trans-2b
2-((2S8,35)-2-Acetyl-5-chloro-1-tosylindolin-3-yl)-1-phenylethanone (frans-2b) 45 mg, 96%, white
solid; m.p. 143-145 °C; [0]2® = 148.7 (c = 0.69, CHCl3); 93% ee; 'H NMR (400 MHz, CDCl3) & 7.70 (d, J
= 8.6 Hz, 1H), 7.66—7.51 (m, 5H), 7.44 (t,J = 7.7 Hz, 2H), 7.29-7.23 (m, 1H), 7.09 (dd, J = 8.1, 5.0 Hz,
3H), 4.40 (d,J=2.8 Hz, 1H), 3.92 (ddd, J=8.4,5.7, 2.7 Hz, 1H), 2.69 (dd, J = 18.4, 5.7 Hz, 1H), 2.51 (s,
3H), 2.29 (s, 3H), 1.99 (dd, J = 18.4, 8.7 Hz, 1H); °C NMR (100 MHz, CDCl;) § 204.9, 196.5, 1449,
139.5, 136.29, 135.8, 133.9, 133.7, 130.7, 130.1, 128.9, 128.7, 127.9, 127.4, 1253, 118.2, 73.6, 44.2, 38.
6,27.1,21.6; IR (film) 2963, 2923, 2852, 1733, 1682, 1596, 1468, 1355, 1213, 1163, 1087 cm™'; HRMS
(EI) m/z calcd for [M]" CasH2,CINO,S: 467.0958 Found: 467.0969; Chiralpak IA column and IA guard
column (10% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer t, = 23.3 min and major-

isomer ¢, = 37.7 min.

0]
Ph
0]
Cl N Me
Ts
cis-2c

2-((2S,3R)-2-Acetyl-6-chloro-1-tosylindolin-3-yl)-1-phenylethanone (cis-2¢) 41 mg, 88%, white solid;
m.p. 150-151 °C; [a]2° = 108.0 (¢ = 0.86, CHCl3); 99% ee; 'H NMR (400 MHz, CDCls) § 7.95-7.86 (m,
2H), 7.70 (dd, J=13.2, 5.1 Hz, 3H), 7.63-7.53 (m, 1H), 7.46 (t, /= 7.7 Hz, 2H), 7.31-7.25 (m, 2H), 7.02
(dd,J=8.1,1.9 Hz, 1H), 6.89 (dd, J=8.1, 1.0 Hz, 1H), 4.95 (d, /= 10.2 Hz, 1H), 3.88 (dt,J= 8.7, 6.8 Hz,
1H), 3.40 (dd, J = 18.4, 8.1 Hz, 1H), 3.21 (dd, J = 18.4, 6.0 Hz, 1H), 2.40 (s, 3H), 2.33 (s, 3H); °C NMR
(100 MHz, CDCls) 6 206.5, 197.6, 145.0, 142.4, 136.2, 134.4, 134.3, 133.7, 132.8, 130.1, 128.8, 128.0,
127.2, 125.1, 1245, 116.8, 70.7, 38.6, 38.4, 29.1, 21.7; IR (film) 2969, 2923, 1721, 1683, 1597, 1474,
1418, 1355, 1263, 1215, 1169, 1089, 1071 cm™; HRMS (ET) m/z caled for [M]" C,sH»CINO,S: 467.0958
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Found: 467.0943; Chiralpak IA column and IA guard column (5% EtOH:hexanes, 1.0 mL/min flow, A =

254 nm); major-isomer & = 15.6 min and minor-isomer ¢ = 23.0 min.
O
Ph/Z{
cl N Me

|
Ts

trans-2c
2-((2S5,35)-2-Acetyl-6-chloro-1-tosylindolin-3-yl)-1-phenylethanone (trans-2c) 41 mg, 88%, white solid;
m.p. 68-70 °C; [0]3° = 1112 (¢ = 0.81, CHCL3); 95% ee; 'H NMR (400 MHz, CDCl3) & 7.78 (d, J = 1.1
Hz, 1H), 7.67-7.55 (m, 5H), 7.43 (t, /= 7.8 Hz, 2H), 7.14 (d, J = 8.1 Hz, 2H), 7.06-6.97 (m, 2H), 4.39 (d,
J=3.0 Hz, 1H), 3.88 (ddd, /= 8.6, 5.9, 2.9 Hz, 1H), 2.68 (dd, /= 18.3, 5.9 Hz, 1H), 2.50 (s, 3H), 2.31 (s,
3H), 2.09 (dd, J = 18.3, 8.4 Hz, 1H); °C NMR (100 MHz, CDCl;) § 205.0, 196.6, 144.9, 142.0, 1359,
134.6, 134.0,133.7,132.7, 130.1, 128.7, 127.9, 1274, 1259, 125.4, 117.2,73.9, 44 3, 38.5, 27.0, 21.6; IR
(film) 2923, 2853, 1720, 1683, 1596, 1474, 1449, 1418, 1356, 1215, 1164, 1089 cm™; HRMS (EI) m/z
caled for [M]™ C,sH2CINO,S: 467.0958 Found: 467.0977; Chiralpak IA column and IA guard column (5%

EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 12.1 min and major-isomer ¢, = 18.1 min.

@]
Ph
Br 0)
N Me
Ts
cis-2d

2-((2S,3R)-2-Acetyl-5-bromo-1-tosylindolin-3-yl)-1-phenylethanone (cis-2d) 50 mg, 97%, white solid;
m.p. 210-212 °C; [a]3° = 98.8 (¢ = 0.26, CHCl3); 99% ee; 'H NMR (400 MHz, CDCl;) § 7.95-7.88 (m,
2H), 7.65 (d,J=8.3 Hz, 2H), 7.59 (dd,J="7.9, 6.1 Hz, 2H), 7.47 (t, J= 7.7 Hz, 2H), 7.39 (dd,J=8.5, 1.1
Hz, 1H), 7.27 (d,J = 5.6 Hz, 2H), 7.10 (s, 1H), 4.97 (d, /= 10.0 Hz, 1H), 3.83 (dt, J=15.4, 7.7 Hz, 1H),
345 (dd,J = 18.4, 8.5 Hz, 1H), 3.23 (dd, J = 18.4, 5.7 Hz, 1H), 2.40 (s, 3H), 2.33 (s, 3H); >C NMR (100
MHz, CDCl;) 8 206.3, 197.6, 144.9, 140.4, 1369, 136.1, 134.2, 133.7, 131.6, 130.1, 128.8, 128.0, 127.1,
126.9, 118.2, 118.1, 70.3, 38.6, 38.4, 29.1, 21.6; IR (film) 3067, 2968, 2920, 1734, 1718, 1651, 1595,
1449, 1414, 1351, 1219, 1158, 1090, 1059 cm™; HRMS (EI) m/z caled for [M]" C,5sH»BrNO,S: 511.0453
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Found: 511.0457; Chiralpak IA column and IA guard column (10% EtOH:hexanes, 1.0 mL/min flow, A =

254 nm); minor-isomer £ = 27.8 min and major-isomer ¢ = 31.1 min.
0O
Ph/Z{
Br N 0)
: :N Me

|
Ts

trans-2d
2-((2S8,35)-2-Acetyl-5-bromo-1-tosylindolin-3-yl)-1-phenylethanone (trans-2d) 50 mg, 97%, white
solid; m.p. 76-78 °C; [0]2® = 111.2 (c = 0.81, CHCLs); 95% ee; '"H NMR (400 MHz, CDCls) & 7.68-7.57
(m, 4H), 7.54 (d, J = 8.3 Hz, 2H), 7.49-7.37 (m, 3H), 7.23 (d, J = 1.5 Hz, 1H), 7.11 (d, J = 8.1 Hz, 2H),
439 (d,J=2.8 Hz, 1H), 3.91 (ddd, J = 8.5, 5.6, 2.8 Hz, 1H), 2.70 (dd, J = 18.4, 5.7 Hz, 1H), 2.51 (s, 3H),
229 (s, 3H), 1.99 (dd, J = 18.4, 8.8 Hz, 1H); °C NMR (100 MHz, CDCl3) § 204.9, 196.5, 144.9, 140.0,
136.6, 135.8, 133.9, 133.7, 131.8, 130.1, 128.7, 128.2, 127.9, 127.3, 118.6, 118.2, 73.5, 44.2, 38.5, 27 .1,
21.6; IR (film) 3088, 2969, 2921, 1734, 1718, 1651, 1595, 1517, 1481, 1414, 1350, 1231, 1158, 1119,
1059 cm™; HRMS (EI) m/z caled for [M]™ C,sHyBrNO,S: 511.0453 Found: 511.0439; Chiralpak 1A
column and IA guard column (15% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 15.8

min and major-isomer ¢, = 19.1 min.

@]
Ph
Me 0]
lﬂ Me
Ts
cis-2e

2-((2S,3R)-2-Acetyl-5-methyl-1-tosylindolin-3-yl)-1-phenylethanone (cis-2e) 41 mg, 91%, white solid;
m.p. 143-144 °C; [0]2® = 64.3 (c = 0.87, CHCl3); 99% ee; 'H NMR (400 MHz, CDCl3) & 7.91 (dd, J= 8.3,
1.2 Hz, 2H), 7.63 (d, J = 8.3 Hz, 2H), 7.62-7.54 (m, 2H), 7.45 (dd, J=10.7, 4.7 Hz, 2H), 7.23 (d, /= 8.1
Hz, 2H), 7.08 (d, J = 8.2 Hz, 1H), 6.76 (s, 1H), 4.92 (d,/J=10.0 Hz, 1H), 3.80 (dd, /= 15.1, 9.0 Hz, 1H),
340 (dd, J =184, 8.5 Hz, 1H), 3.21 (dd, J = 18.4, 5.8 Hz, 1H), 2.38 (s, 3H), 2.32 (s, 3H), 2.27 (s, 3H);
C NMR (100 MHz, CDCl3) § 207.2, 197.9, 144.5, 138.7, 136.4, 135.1, 134.7, 134.5, 133.5,129.9, 129.2,
128.7, 128.0, 127.2, 124.2, 116.8, 70.7, 38.7, 38.6, 29.1, 21.6, 21.1; IR (film) 2970, 2923, 1719, 1684,
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1597, 1474, 1418, 1355, 1214, 1165, 1090, 1071 cm™; HRMS (EI) m/z caled for [M]" CasHasNO4S:
447.1504 Found: 447.1497; Chiralpak IA column and IA guard column (30% EtOH:hexanes, 1.0 mL/min

flow, A = 254 nm); major-isomer ¢, = 14.7 min and minor-isomer ¢, = 17.3 min.

trans-2e
2-((25,35)-2-Acetyl-5-methyl-1-tosylindolin-3-yl)-1-phenylethanone (trans-2e) 41 mg, 91%, white
solid; m.p. 116-118 °C; [a]3® = 129.1 (¢ = 0.50, CHCL3); 92% ee; '"H NMR (400 MHz, CDCls) & 7.68—
7.60 (m, 3H), 7.60-7.53 (m, 3H), 7.43 (t,J = 7.7 Hz, 2H), 7.09 (t, J = 6.0 Hz, 3H), 6.88 (s, 1H), 4.36 (d, J
= 2.8 Hz, 1H), 3.89 (ddd, J = 8.5, 5.7, 2.8 Hz, 1H), 2.69 (dd, J = 18.3, 5.8 Hz, 1H), 2.49 (s, 3H), 2.28 (s,
3H), 2.27 (s, 3H), 1.96 (dd, J = 18.3, 8.7 Hz, 1H); °C NMR (100 MHz, CDCl;) § 205.7, 196.9, 144 4,
138.3, 136.1, 135.2, 134.5, 134.1, 133.5, 129.9, 129.5, 128.6, 127.9, 127.4, 125.5, 117.0, 73.7, 44.5, 38.8,
27.0,21.6,21.1; IR (film) 2970, 2921, 1719, 1682, 1597, 1487, 1449, 1351, 1227, 1162, 1090, 1070 cm™;
HRMS (EI) m/z calcd for [M]" CasHsNO,4S: 447.1504 Found: 447.1496; Chiralpak IA column and IA

guard column (30% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢ = 11.6 min and

0 0
Ph Ph/<
MeO 0] MeO : 0]
RS
MeO N Me  MeO N Me
Ts Ts

cis-2f trans-2f
2-(2-Acetyl-5,6-dimethoxy-1-tosylindolin-3-yl)-1-phenylethanone (2f) 31 mg, 62%, 95% ee for cis
isomer; 97% ee for trans isomer; 'H NMR (400 MHz, CDCls) & 7.94-7.86 (m, 1H), 7.64—7.50 (m, 4H),
7.49-7.35 (m, 3H), 7.23 (d, J= 8.1 Hz, 1.16H, cis isomer), 7.10 (d, J = 8.0 Hz, 0.84H, trans isomer), 6.62
(s, 0.84H, trans isomer), 6.48 (s, 0.58H, cis isomer), 4.89 (d, J = 9.8 Hz, 0.58H, cis isomer), 4.34 (d, J =
2.3 Hz, 0.42H, trans isomer), 3.97 (s, 3H), 3.87 (dd, J = 5.7, 2.0 Hz, 0.42H, trans isomer), 3.78 (s, 1.26H,

major-isomer ¢, = 18.8 min.
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trans 1somer), 3.78 (s, 1.74H, cis isomer), 3.71 (dd, J=15.4, 8.7 Hz, 0.58H, cis isomer), 3.38 (dd, /= 18.1,
8.3 Hz, 0.58H, cis isomer), 3.16 (dd, J = 18.1, 6.2 Hz, 0.58H, cis isomer), 2.52 (dd, J = 18.2, 6.4 Hz,
0.42H, trans isomer), 2.39 (s, 1.26H, trans isomer), 2.39 (s, 1.74H, cis isomer), 2.35 (s, 1.74H, cis isomer),
230 (s, 0.1.26H, trans isomer), 1.86 (dd, J = 18.2, 8.2 Hz, 0.42H, trans isomer); °C NMR (100 MHz,
CDCIl3) 6 207.1 (cis isomer), 205.7 (trans isomer), 198.1 (cis isomer), 197.1 (trans isomer), 149.6 (trans
isomer), 149.3 (cis isomer), 147.4 (trans isomer), 147.2 (cis isomer), 144.6 (cis isomer), 144.5 (trans
isomer), 136.4 (cis isomer), 136.1 (trans isomer), 134.2 (cis isomer), 134.0 (cis isomer), 133.9 (trans
isomer), 133.7 (trans isomer), 133.6 (cis isomer), 133.5 (trans isomer), 129.9 (trans isomer), 128.8 (cis
isomer), 128.6 (trans isomer), 128.0 (cis isomer), 127.8 (trans isomer), 127.5 (trans isomer), 127.3 (cis
isomer), 126.1 (cis isomer), 125.9 (trans isomer), 107.6 (trans isomer), 106.6 (cis isomer), 102.0 (cis
isomer), 101.9 (¢rans isomer), 74.0 (trans isomer), 70.9 (cis isomer), 56.4 (cis isomer), 56.4 (trans isomer),
56.2 (cis isomer), 56.2 (trans isomer), 44.6 (trans isomer), 38.8 (¢trans isomer), 38.8 (cis isomer), 38.7 (cis
isomer), 29.1 (cis isomer), 27.2 (trans isomer), 21.7 (cis isomer), 21.6 (trans isomer); IR (film) 2959,
2923, 2853, 1719, 1682, 1596, 1495, 1448, 1356, 1306, 1214, 1164, 1089 cm™; HRMS (EI) m/z calcd for
[M]" C27H27NOS: 493.1559 Found: 493.1551; Chiralpak IA column and IA guard column (10%
EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-cis-isomer ¢, = 28.6 min, minor-trans-isomer t, =

32.9 min, major-trans-isomer ¢, = 54.0 min and minor-cis-isomer ¢, = 66.3 min.

Cl O
l N Me

|
Ts

cis-2g

0O

2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-chlorophenyl)ethanone (cis-2g) 40 mg, 86%, white solid;
m.p. 130-132 °C; [a]3* = 18.2 (¢ = 0.23, CHCl3); 93% ee; 'H NMR (400 MHz, CDCl3) & 7.91-7.80 (m,
2H), 7.71 (d, J = 8.0 Hz, 1H), 7.64 (d, J = 8.3 Hz, 2H), 7.48-7.39 (m, 2H), 7.33-7.20 (m, 3H), 7.11-7.02
(m, 1H), 6.96 (d, J = 7.5 Hz, 1H), 4.93 (d, J=10.0 Hz, 1H), 3.87 (td, /= 9.2, 5.7 Hz, 1H), 3.38 (dd, J =
18.3, 8.7 Hz, 1H), 3.18 (dd, J = 18.3, 5.6 Hz, 1H), 2.38 (s, 3H), 2.32 (s, 3H); °C NMR (100 MHz, CDCl;)
0 207.2, 196.7, 144.6, 141.1, 140.0, 134.7, 134.6, 134.2, 1299, 129.4, 129.1, 128.8, 127.2, 125.2, 123.5,
116.9,70.3, 38.8, 38.6,29.2, 21.6; IR (film) 2958, 2922, 2852, 1717, 1684, 1588, 1478, 1400, 1349, 1290,
1218, 1160. 1088, 1062 cm™; HRMS (EI) m/z caled for [M]™ C,sH,,CINO,S: 467.0958 Found: 467.0950;
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Chiralpak IA column and IA guard column (10% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-

isomer ¢, = 40.9 min and minor-isomer ¢, = 53.3 min.

trans-2g
2-((25,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-chlorophenyl)ethanone (trans-2g) 40 mg, 86%, white
solid; m.p. 190-112 °C; [a]Z® = 90.9 (¢ = 0.47, CHCl3); 75% ee; '"H NMR (400 MHz, CDCl3) & 7.76 (d, J
= 8.1 Hz, 1H), 7.62-7.52 (m, 4H), 7.44-7.37 (m, 2H), 7.30 (ddd, J = 8.4,4.8, 2.7 Hz, 1H), 7.16-7.04 (m,
4H), 4.36 (d, J=3.0 Hz, 1H), 3.92 (ddd, /= 8.6, 5.7, 3.0 Hz, 1H), 2.70 (dd, J = 18.2, 5.7 Hz, 1H), 2.49 (s,
3H), 2.31 (s, 3H), 2.03 (dd, J = 18.2, 8.6 Hz, 1H); °C NMR (100 MHz, CDCl;) § 205.5, 195.6, 144.5,
140.7, 140.0, 134.4, 134.2, 134.0, 129.9, 129.3, 128.9, 128.9, 127.4, 125.3, 1249, 117.1, 73.5, 44 4, 38.8,
26.9,21.6; IR (film) 2961, 2921, 2852, 1716, 1682, 1590, 1459, 1401, 1353, 1210, 1166, 1091, 1062 cm™';
HRMS (EI) m/z calcd for [M]" CysH,,CINO,S: 467.0958 Found: 467.0985; Chiralpak IA column and IA
guard column (20% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢ = 16.8 min and

major-isomer ¢, = 34.8 min.

Cl 0O

Cr~<
N  Me

|
Ts

cis-2h
2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(3-chlorophenyl)ethanone (cis-2h) 43 mg, 93%, colorless
gum; [a]3® = 233 (c = 0.54, CHCl3); 92% ee; 'H NMR (400 MHz, CDCl3) & 7.88 (t, J = 1.8 Hz, 1H),
7.83-7.76 (m, 1H), 7.72 (d, J = 8.0 Hz, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.54 (ddd, /= 7.9, 2.0, 1.0 Hz, 1H),
740 (t,J=7.9 Hz, 1H), 7.32-7.22 (m, 3H), 7.07 (td,J = 7.5, 0.8 Hz, 1H), 6.96 (d, /= 7.5 Hz, 1H), 4.93 (d,
J=10.0 Hz, 1H), 3.85 (td,J=9.3, 5.6 Hz, 1H), 3.39 (dd, J = 18.4, 8.8 Hz, 1H), 3.19 (dd, /= 18.4, 5.5 Hz,
1H), 2.38 (s, 3H), 2.33 (s, 3H); °C NMR (100 MHz, CDCl3) § 207.3, 196.6, 144.6, 141.1, 137.9, 135.1,
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134.5, 134.1, 133.4, 130.1, 129.9, 128.8, 128.1, 127.2, 126.1, 125.2, 123.5, 116.9, 70.3, 38.8, 38.7,29.2,
21.6; IR (film) 2956, 2921, 2851, 1686, 1596, 1456, 1421, 1353, 1215, 1164, 1090 cm™; HRMS (EI) m/z
calcd for [M]" CpsH,,CINO,S: 467.0958 Found: 467.0974; Chiralpak IA column and IA guard column (5%

EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-isomer ¢, = 17.7 min and minor-isomer ¢, = 21.3 min.

trans-2h
2-((25,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(3-chlorophenyl)ethanone (trans-2h) 43 mg, 93%, white
solid; m.p. 137-139 °C; [a]3® = 84.1 (¢ = 0.57, CHCl3); 90% ee; 'H NMR (400 MHz, CDCl3) & 7.78 (d, J
= 8.1 Hz, 1H), 7.71 (d, J = 3.5 Hz, 1H), 7.58-7.53 (m, 5H), 7.39 (t, J = 7.6 Hz, 1H), 7.31 (ddd, J =122,
9.0, 8.4 Hz, 1H), 7.10 (dd, J = 12.5, 5.2 Hz, 3H), 4.37 (d, J = 2.9 Hz, 1H), 3.93 (ddd, /= 8.5, 5.7,2.9 Hz,
1H), 2.68 (dd, J = 18.4, 5.7 Hz, 1H), 2.50 (s, 3H), 2.31 (s, 3H), 2.02 (dd, J = 18.4, 8.6 Hz, 1H); °C NMR
(100 MHz, CDCl5) 6 205.4, 195.6, 144.8, 140.7, 137.5, 134.9, 134.1, 134.0, 133.5, 130.0, 129.9, 1289,
128.0, 127.4, 1259, 125.4, 125.0, 117.2, 73.5, 44.5, 38.7, 27.0, 21.6; IR (film) 2959, 2920, 2850, 1716,
1688, 1570, 1476, 1411, 1353, 1207, 1167, 1091 ¢m™'; HRMS (EI) m/z calcd for [M]" C25H2,CINO,S:
467.0958 Found: 467.0978; Chiralpak IA column and IA guard column (5% EtOH:hexanes, 1.0 mL/min

flow, A = 254 nm); minor-isomer ¢, = 12.6 min and major-isomer ¢, = 16.5 min.

Cl

Cr~<
N  Me

Ts
cis-2i

)

2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(2-chlorophenyl)ethanone (cis-2i) 45 mg, 96%, white solid;
m.p. 57-59 °C; [a]3* = 73.8 (c = 0.45, CHCls); 94% ee; 'H NMR (400 MHz, CDCl3) 8 7.72 (d, J = 8.0 Hz,
1H), 7.64 (d, J = 8.3 Hz, 2H), 7.56 (d, J= 7.1 Hz, 1H), 7.44-7.37 (m, 2H), 7.38-7.32 (m, 1H), 7.31-7.21
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(m, 3H), 7.07 (dd, J = 7.4, 7.0 Hz, 1H), 7.00 (d, J = 7.5 Hz, 1H), 4.90 (d, J = 10.1 Hz, 1H), 3.88 (dd, J =
15.4,9.0 Hz, 1H), 3.39-3.21 (m, 2H), 2.38 (s, 3H), 2.33 (s, 3H); °C NMR (100 MHz, CDCl;) & 207 4,
200.4, 1447, 141.1, 138.3, 134.5, 134.0, 132.2, 1309, 130.7, 130.0, 129.5, 128.8, 127.2, 127.1, 1252,
123.6,116.9,70.4,42.8,39.0,29.1,21.6; IR (film) 2921, 2851, 1711, 1591, 1477, 1433, 1352, 1165, 1090
1062 cm™; HRMS (EI) m/z caled for [M]™ CasHCINO4S: 467.0958 Found: 467.0967; Chiralpak 1A

column and IA guard column (30% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-isomer ¢, = 13.5

b

min and minor-isomer ¢, = 29.1 min.

trans-2i
2-((25,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(2-chlorophenyl)ethanone (#rans-2i) 45 mg, 96%, white
solid; m.p. 120-122 °C; [a]Z? = 99.7 (¢ = 0.36, CHCl3); 92% ee; '"H NMR (400 MHz, CDCl3) & 7.76 (d, J
= 8.1 Hz, 1H), 7.54 (d, J = 8.3 Hz, 2H), 7.46-7.38 (m, 2H), 7.37-7.27 (m, 3H), 7.09 (ddd, J = 15.6, 10.7,
43 Hz,4H),4.31 (d,J=3.2 Hz, 1H), 3.93 (ddd, /= 8.7, 5.8, 3.1 Hz, 1H), 2.75 (dd, J= 18.0, 5.8 Hz, 1 H),
248 (s, 3H), 2.23 (s, 3H), 2.08 (dd, J = 18.0, 8.6 Hz, 1H); °C NMR (100 MHz, CDCls) § 205.6, 199.6,
144.7, 140.8, 138.2, 133.9, 133.8, 132.3, 131.2, 130.7, 129.8, 129.3, 128.9, 127.3, 127.1, 125.3, 125.0,
117.0, 73.5, 48.5, 39.3, 26.9, 21.5; IR (film) 2921, 2851, 1711, 1591, 1476, 1432, 1352, 1165, 1089, 1033
cm™'; HRMS (EI) m/z caled for [M]"™ C,sHyCINO,S: 467.0958 Found: 467.0974; Chiralpak IA column
and IA guard column (5% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 18.5 min and

major-isomer ¢, = 28.2 min.

o

Cl
)

Cr~<
N  Me

|
Ts

cis-2j
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2-((285,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(2,6-dichlorophenyl)ethanone (cis-2j) 42 mg, 83%,
colorless gum; [0]2¢ = 38.3 (¢ = 0.36, CHCl3); 91% ee; 'H NMR (400 MHz, CDCl3) § 7.70 (d, J = 8.0 Hz,
1H), 7.65 (d,J = 8.3 Hz, 2H), 7.30 (dq, J = 9.4, 4.8 Hz, 4H), 7.26-7.22 (m, 2H), 7.08 (dt,J=13.9, 7.5 Hz,
2H),4.92 (d,J=10.2 Hz, 1H), 3.88 (dd, /=164, 7.1 Hz, 1H), 3.34 (dd, J=19.6,5.9 Hz, 1H), 3.10 (dd, J
=19.6, 7.5 Hz, 1H), 2.39 (s, 3H), 2.36 (s, 3H); °C NMR (100 MHz, CDCl3) § 206.0, 200.3, 144.7, 141.0,
138.6, 134.5, 133.9, 131.0, 130.5, 130.0, 128.8, 128.3, 127.2, 125.3, 124.5, 116.5, 70.3, 43.7, 37.8, 28.7,
21.6; IR (film) 2923, 2853, 1716, 1597, 1583, 1561, 1459, 1429, 1355, 1166, 1103, 1090 cm™'; HRMS (EI)
m/z caled for [M]" CasH2CLbNO4S: 501.0568 Found: 501.0538; Chiralpak OD column and OD guard
column (1% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 40.2 min and major-isomer

t, = 44.6 min.

trans-2j
2-((25,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(2-dichlorophenyl)ethanone (trans-2j) 42 mg, 83%, white
solid; m.p. 165-167 °C; [a]%7 = 103.7 (c = 1.04, CHCl3); 90% ee; 'H NMR (400 MHz, CDCl3) & 7.73 (d, J
= 8.1 Hz, 1H), 7.59 (d, J = 8.3 Hz, 2H), 7.32-7.27 (m, 4H), 7.20 (d, J = 7.6 Hz, 1H), 7.12 (d, J = 8.0 Hz,
2H), 7.06 (td, J=17.5, 0.9 Hz, 1H), 4.35 (d, J = 3.4 Hz, 1H), 4.00 (td, J = 6.7, 3.3 Hz, 1H), 2.48 (s, 3H),
2.34 (d, J = 6.8 Hz, 2H), 2.19 (s, 3H); °C NMR (100 MHz, CDCl3) § 205.5, 199.1, 144.6, 140.8, 138.5,
134.0, 133.33, 130.9, 130.3, 129.8, 128.9, 128.2, 127.4, 125.7, 125.2, 116.5, 73.8, 49.1, 38.4, 26.9, 21 4;
IR (film) 2921, 2851, 1710, 1596, 1560, 1459, 1429, 1393, 1350, 1221, 1166, 1090, 1069 cm™; HRMS
(EI) m/z caled for [M]" C,5H,,C1,NO,S: 501.0568 Found: 501.0540; Chiralpak IB column and IB guard
column (2% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 19.6 min and major-isomer

t,=21.4 min.
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cis-2k
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2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-bromophenyl)ethanone (cis-2k) 42 mg, 82%, white solid;
m.p. 68-70 °C; [0] 3% = 20.1 (¢ = 0.28, CHCl3); 98% ee; 'H NMR (400 MHz, CDCl3) § 7.77 (d, J = 8.5 Hz,
2H), 7.71 (d, J = 8.0 Hz, 1H), 7.64 (d, J = 8.3 Hz, 2H), 7.60 (d, J = 8.5 Hz, 2H), 7.31-7.21 (m, 3H), 7.06
(t, /=74 Hz, 1H), 6.96 (d, J = 7.5 Hz, 1H), 4.93 (d, J = 10.0 Hz, 1H), 3.86 (dt, J = 15.1, 7.6 Hz, 1H),
338 (dd,J=18.3,8.7 Hz, 1H), 3.17 (dd, J = 18.3, 5.6 Hz, 1H), 2.38 (s, 3H), 2.32 (s, 3H); >C NMR (100
MHz, CDCls5) 6 207.3, 196.9, 144.6, 141.1, 135.1, 134.5, 134.2, 132.0, 129.9 (two peaks overlapping),
129.5, 128.8, 127.1, 125.2, 123.5, 1169, 70.3, 38.8, 38.5, 29.2, 21.6; IR (film) 2921, 2851, 1711, 1591,
1477, 1444, 1353, 1165, 1090, 1062 cm™; HRMS (EI) m/z caled for [M]" CasH»nBINO4S: 511.0453
Found: 511.0445; Chiralpak IA column and IA guard column (5% EtOH:hexanes, 1.0 mL/min flow, A =

254 nm); major-isomer . = 35.7 min and minor-isomer t, = 49.9 min.

“ @)
trans-2k
2-((2S5,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-bromophenyl)ethanone (frans-2k) 42 mg, 82%, white
solid; m.p. 184-186 °C; [a]2* = 107.5 (c = 0.39, CHCls); 94% ee; '"H NMR (400 MHz, CDCl3) & 7.77 (d, J
= 8.1 Hz, 1H), 7.60-7.54 (m, 4H), 7.52-7.47 (m, 2H), 7.34-7.28 (m, 1H), 7.14-7.05 (m, 4H), 4.36 (d, J =
3.0 Hz, 1H), 3.92 (ddd, /= 8.6, 5.7,3.0 Hz, 1H), 2.69 (dd, J = 18.2, 5.7 Hz, 1H), 2.50 (s, 3H), 2.31 (s, 3H),
2.01 (dd, J = 18.3, 8.6 Hz, 1H); °C NMR (100 MHz, CDCl3) & 205.5, 195.8, 144.5, 140.7, 134.7, 1342,
134.0, 131.9,129.9, 129.3, 128.9, 128.8, 127.4, 1253, 1249, 117.1, 73.5, 44.3, 38.8, 26.9, 21.6; IR (film)
2921, 2851, 1712, 1591, 1477, 1433, 1352, 1165, 1090, 1062 cm™; HRMS (EI) m/z caled for [M]"
CasH2oBrNO4S: 511.0453 Found: 511.0479; Chiralpak IA column and TA guard column (5%

EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 24.3 min and major-isomer ¢, = 45.5 min.
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cis-2|
2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-fluorophenyl)ethanone (cis-21) 43 mg, 95%, white solid;
m.p. 72-74 °C; [a]3° = 37.5 (¢ = 0.37, CHCL3); 95% ee; '"H NMR (400 MHz, CDCl3) § 7.94 (ddd, J = 6.9,
5.2,2.5Hz,2H), 7.71 (d, J= 8.0 Hz, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.32-7.26 (m, 1H), 7.24 (d, /= 8.0 Hz,
2H), 7.17-7.09 (m, 2H), 7.06 (td, J= 7.5, 0.8 Hz, 1H), 6.96 (d,J= 7.5 Hz, 1H),4.94 (d, /= 10.1 Hz, 1H),
3.88 (td,J=9.2,5.8 Hz, 1H), 3.39 (dd, /= 18.3, 8.6 Hz, 1H), 3.19 (dd, J= 18.3, 5.7 Hz, 1H), 2.38 (s, 3H),
233 (s, 3H); °C NMR (100 MHz, CDCl5) & 207.2, 196.2, 166.0 (d, J' = 255.5 Hz), 144.6, 141.1, 134.5,
134.2,132.8 (d, J' = 3.0 Hz), 130.7 (d, /' = 9.4 Hz), 129.9, 128.7, 127.2, 1252, 123.5,116.8, 1159 (d, J°
=21.9 Hz), 70.3, 38.8, 38.5, 29.2, 21.6; IR (film) 2970, 2921, 2851, 1716, 1682, 1596, 1459, 1352, 1229,
1157, 1090 cm™; HRMS (ET) m/z caled for [M]" CasH2,FNO4S: 451.1254 Found: 451.1267; Chiralpak IA
column and IA guard column (5% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-isomer ¢, = 28.1

min and minor-isomer ¢, = 31.3 min.

trans-21
2-((2S5,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-fluorophenyl)ethanone (trans-21) 43 mg, 95%, white
solid; m.p. 175-177 °C; [a]Z’ = 98.0 (¢ = 0.38, CHCl;); 86% ee; '"H NMR (400 MHz, CDCl3) & 7.77 (d, J
= 8.1 Hz, 1H), 7.72-7.64 (m, 2H), 7.57 (d, J = 8.3 Hz, 2H), 7.34-7.28 (m, 1H), 7.16-7.03 (m, 6H), 4.37 (d,
J=3.1Hz, 1H), 3.93 (ddd, J= 8.6, 5.7, 3.1 Hz, 1H), 2.73 (d, J = 5.8 Hz, 1H), 2.50 (s, 3H), 2.31 (s, 3H),
2.04 (dd, J = 18.2, 8.6 Hz, 1H); *C NMR (100 MHz, CDCls) § 205.5, 195.2, 165.9 (d, J' = 255.8 Hz),
144.5,140.7, 134.2, 134.0, 132.5 (d, J' = 3.1 Hz), 130.6 (d, J° = 9.4 Hz), 129.9, 128.9, 127.4, 125.3, 125.0,
117.1, 115.8 (d, = 21.9 Hz), 73.6, 44.3, 38.9, 27.0, 21.6; IR (film) 2958, 2920, 2851, 1716, 1672, 1569,
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1466, 1352, 1237, 1164, 1089, 1019 cm™; HRMS (EI) m/z calcd for [M]* C2sH,,FNO,S: 451.1254 Found:
451.1266; Chiralpak IA column and IA guard column (20% EtOH:hexanes, 1.0 mL/min flow, A = 254

nm); minor-isomer ¢, = 15.6 min and major-isomer # = 30.0 min.

Me
‘ N Me

|
Ts

cis-2m
2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-methylphenyl)ethanone (cis-2m) 38 mg, 85%, colorless
gum; [a]3’ = 21.4 (c = 0.45, CHCl3); 90% ee; 'H NMR (400 MHz, CDCl3) § 7.81 (d, J = 8.2 Hz, 2H),
7.71 (d, J= 8.0 Hz, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.30-7.21 (m, 5H), 7.05 (t, /= 7.4 Hz, 1H), 6.96 (d, J =
7.5 Hz, 1H), 4.94 (d, J = 10.1 Hz, 1H), 3.90 (dd, J = 15.5, 8.7 Hz, 1H), 3.38 (dd, J = 18.2, 8.3 Hz, 1H),
320 (dd, J = 18.2, 6.0 Hz, 1H), 2.40 (s, 3H), 2.38 (s, 3H), 2.32 (s, 3H); °C NMR (100 MHz, CDCl3) &
206.9, 1974, 144.6, 144.4, 141.1, 134.3, 134.4, 1339, 1299, 1294, 128.6, 128.1, 127.2, 125.1, 123.7,
116.7,70.5, 38.8, 38.5, 29.1, 21.7, 21.6; IR (film) 2957, 2920, 2851, 1716, 1678, 1605, 1459, 1353, 1225,
1166, 1119, 1090 cm™; HRMS (EI) m/z calcd for [M]" Ca6H,sNO4S: 447.1504 Found: 447.1520;

0O

Chiralpak IA column and IA guard column (7% i-PrOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-

isomer ¢, = 48.3 min and minor-isomer ¢, = 66.2 min.

trans-2m
2-((25,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-methylphenyl)ethanone (frans-2m) 38 mg, 85%, white
solid; m.p. 154-156 °C; [a]%* = 107.5 (c = 0.34, CHCl3); 84% ee; '"H NMR (400 MHz, CDCl3) & 7.76 (d, J
= 8.1 Hz, 1H), 7.54 (dd, J = 13.2, 8.2 Hz, 4H), 7.29 (dd, /= 10.9, 4.2 Hz, 1H), 7.22 (d, J = 8.0 Hz, 2H),
7.13-7.02 (m, 4H), 4.38 (d, J = 3.0 Hz, 1H), 3.92 (ddd, J = 8.6, 5.7, 3.0 Hz, 1H), 2.75-2.64 (m, 1H), 2.50
(s, 3H), 2.42 (s, 3H), 2.30 (s, 3H), 2.02 (dd, J = 18.2, 8.7 Hz, 1H); °C NMR (100 MHz, CDCl;) & 205 4,
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196.5, 144.5, 144.4, 140.7, 134.3, 134.1, 133.6, 1299, 129.2, 128.7, 128.0, 127.3, 125.2, 125.0, 117.1,
73.6,44.3,38.9,27.0,21.7, 21.6; IR (film) 2958, 2922, 2852, 1717, 1678, 1605, 1459, 1353, 1291, 1226,
1157, 1090 cm™; HRMS (EI) m/z caled for [M]™ C26HasNO4S: 447.1504 Found: 447.1533; Chiralpak IA
column and IA guard column (20% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 14.9

min and major-isomer ¢, = 31.6 min.

0O

MeO O
l N Me

|
Ts

cis-2n
2-((285,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-methoxyphenyl)ethanone (cis-2n) 42 mg, 91%, white
solid; m.p. 118-120 °C; [a]3° = 17.1 (¢ = 0.33, CHCl3); 96% ee; 'H NMR (400 MHz, CDCl3) § 7.93—7.86
(m, 2H), 7.70 (d, J = 8.0 Hz, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.25 (dd, J = 17.1, 8.2 Hz, 3H), 7.04 (td, J =
7.5, 0.8 Hz, 1H), 6.97 (d, J = 7.5 Hz, 1H), 6.95-6.89 (m, 2H), 4.94 (d, J = 10.1 Hz, 1H), 3.96-3.88 (m,
1H), 3.87 (s, 3H), 3.35 (dd, J = 18.1, 8.2 Hz, 1H), 3.18 (dd, J = 18.1, 6.0 Hz, 1H), 2.38 (s, 3H), 2.32 (s,
3H); °C NMR (100 MHz, CDCl3) § 206.9, 196.2, 163.8, 144.6, 141.1, 134.6, 134.5, 130.3, 129.9, 129.5,
128.6, 127.2, 125.1, 123.7, 116.6, 113.9, 70.5, 55.5, 38.8, 38.3, 29.1, 21.6; IR (film) 2959, 2919, 2850,
1716, 1656, 1598, 1572, 1479, 1421, 1354, 1259, 1226, 1166, 1090, 1026 cm™; HRMS (EI) m/z calcd for
[M]™ Ca6H2sNOsS: 463.1453 Found: 463.1458; Chiralpak IA column and IA guard column (7% i-

PrOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-isomer ¢, = 23.2 min and minor-isomer ¢, = 26.7 min.

trans-2n
2-((25,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(4-methoxyphenyl)ethanone (trans-2n) 42 mg, 91%, white
solid; m.p. 118-119 °C; [a]3° = 124.2 (¢ = 0.34, CHCls); 89% ee; 'H NMR (400 MHz, CDCl3) § 7.76 (d, J
= 8.1 Hz, 1H), 7.65-7.59 (m, 2H), 7.57 (d, J = 8.3 Hz, 2H), 7.32-7.27 (m, 1H), 7.07 (ddd, J = 12.0, 8.3,
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4.5 Hz, 4H), 6.92-6.86 (m, 2H), 4.39 (d, J = 3.1 Hz, 1H), 3.95-3.89 (m, 1H), 3.87 (d, J = 5.5 Hz, 3H),
2.69 (dd, J=18.0, 5.7 Hz, 1H), 2.50 (s, 3H), 2.31 (s, 3H), 2.02 (dd, J = 18.0, 8.7 Hz, 1H); >C NMR (100
MHz, CDCls) 6 205.5, 195.3, 163.7, 144.5, 140.7, 134.3, 134.2, 130.2, 129.9, 129.2, 128.7, 127.4, 1252,
125.0,117.0, 113.1, 73.6, 55.6, 44.1, 39.0, 26.9, 21.6; IR (film) 2958, 2920, 2851, 1718, 1674, 1598, 1463
1351, 1307, 1260, 1215, 1166, 1090, 1031 cm'l; HRMS (EI) m/z caled for [M]+ Cy6H25NOsS: 463.1453
Found: 463.1431; Chiralpak IA column and IA guard column (5% EtOH:hexanes, 1.0 mL/min flow, A =

b

254 nm); minor-isomer f = 14.4 min and major-isomer ¢, = 24.2 min.

o 0]
W
0]
N Me
Ts
cis-20

2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(furan-2-yl)ethanone (cis-20) 39 mg, 92%, colorless gum;
[a]3° =294 (c =0.31, CHCls); 92% ee; '"H NMR (400 MHz, CDCl3) 6 7.71 (d, J= 8.1 Hz, 1H), 7.63 (d, J
= 8.3 Hz, 2H), 7.57 (d, J = 1.0 Hz, 1H), 7.24 (ddd, J=19.9, 11.5, 5.6 Hz, 4H), 7.05 (td, /= 7.5, 0.8 Hz,
1H), 6.96 (d,J= 7.5 Hz, 1H), 6.54 (dd, J=3.6, 1.7 Hz, 1H), 4.88 (d, /= 10.1 Hz, 1H), 3.85 (dd, J = 16.3,
8.3 Hz, 1H), 3.25 (dd, J = 18.2, 8.3 Hz, 1H), 3.12 (dd, J = 18.2, 6.3 Hz, 1H), 2.38 (s, 3H), 2.34 (s, 3H);
C NMR (100 MHz, CDCl3) § 206.9, 186.7, 152.2, 146.6, 144.6, 141.0, 134.4, 134.2,129.9, 128.7, 127.6,
125.1, 123.7, 117.4, 116.7, 112.5, 70.4, 38.2, 38.1, 29.0, 21.6; IR (film) 2958, 2919, 2851, 1716, 1672,
1569, 1466, 1352, 1237, 1164, 1089, 1019 cm™; HRMS (EI) m/z calcd for [M]™ C,3H, NOsS: 423.1140
Found: 423.1164; Chiralpak IA column and IA guard column (5% EtOH:hexanes, 1.0 mL/min flow, A =

254 nm); major-isomer . = 12.4 min and minor-isomer t, = 16.9 min.

trans-20
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2-((25,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(furan-2-yl)ethanone (frans-20) 39 mg, 92%, white solid;
m.p. 123-125 °C; [a]3? = 110.2 (¢ = 0.31, CHCl3); 91% ee; 'H NMR (400 MHz, CDCl3) & 7.74 (d, J= 8.1
Hz, 1H), 7.60 (d, J = 8.3 Hz, 2H), 7.53 (dd, J = 1.6, 0.6 Hz, 1H), 7.31-7.27 (m, 1H), 7.17 (d, J = 8.0 Hz,
2H), 7.10-7.02 (m, 2H), 7.00 (d, J = 3.3 Hz, 1H), 6.53 (dd, J= 3.6, 1.7 Hz, 1H), 4.40 (d, J = 3.3 Hz, 1H),
3.92-3.84 (m, 1H), 2.62 (dd, J=17.7, 6.2 Hz, 1H), 2.47 (s, 3H), 2.34 (s, 3H), 2.02 (dd, J=17.7, 8.5 Hz,
1H); °C NMR (100 MHz, CDCl3) & 205.6, 186.0, 152.1, 146.5, 144.6, 140.7, 134.0, 133.7, 129.8, 128.8,
127.4, 1252, 125.0, 117.2, 116.8, 1124, 73.5, 44.0, 38.7, 26.8, 21.6; IR (film) 2958, 2920, 2851, 1716,
1672, 1569, 1466, 1352, 1237, 1164, 1089, 1019 cm™; HRMS (EI) m/z caled for [M]" Ca3H2NOsS:
423.1140 Found: 423.1124; Chiralpak IA column and IA guard column (5% EtOH:hexanes, 1.0 mL/min

flow, A = 254 nm); minor-isomer ¢, = 14.0 min and major-isomer ¢, = 18.8 min.

S 0O
\
0
N Me
Ts
cis-2p

2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)-1-(thiophen-2-yl)ethanone (cis-2p) 38 mg, 86%, colorless gum;
[a]3® = 49.1 (¢ = 0.22, CHCL); 94% ee; 'H NMR (400 MHz, CDCl3) 6 7.71 (d, J = 8.1 Hz, 1H), 7.68—
7.60 (m, 4H), 7.30-7.26 (m, 1H), 7.23 (d, /= 8.0 Hz, 2H), 7.12 (dd, J=4.9,3.8 Hz, 1H), 7.05 (td, J = 7.5,
0.8 Hz, 1H), 6.97 (d,J = 7.5 Hz, 1H), 4.91 (d, J=10.1 Hz, 1H), 3.86 (dd, J = 15.7, 8.8 Hz, 1H), 3.34 (dd,
J =179, 8.3 Hz, 1H), 3.18 (dd, J = 17.9, 6.1 Hz, 1H), 2.38 (s, 3H), 2.34 (s, 3H); °C NMR (100 MHz,
CDCls) 6 206.9, 190.5, 144.7, 143.4, 141.1, 134.5, 134.2, 134.1, 132.3, 1299, 128.7, 128.3, 127.2, 1252,
123.6,116.8,70.3,39.1,38.7,29.1, 21.6; IR (film) 2957, 2921, 2851, 1714, 1656, 1596, 1478, 1414, 1351,
1233, 1164, 1089, 1056 cm™'; HRMS (EI) m/z calcd for [M]" C23H21NO4S,: 439.0912 Found: 439.0912;
Chiralpak IB column and IB guard column (15% i-PrOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-

isomer ¢, = 17.2 min and minor-isomer ¢, = 22.2 min.



RSC Adv. Supporting Information S31

trans-2p
2-((25,35)-2-Acetyl-1-tosylindolin-3-yl)-1-(thiophen-2-yl)ethanone (trans-2p) 38 mg, 86%, white solid;
m.p. 165-167 °C; [a]L? = 144.6 (¢ = 0.48, CHCls); 94% ee; 'H NMR (400 MHz, CDCl3) § 7.76 (d, J = 8.1
Hz, 1H), 7.65 (dd,J=4.9, 1.0 Hz, 1H), 7.60 (d, J = 8.3 Hz, 2H), 7.28 (ddd, J = 6.1, 4.8, 1.6 Hz, 2H), 7.15
(d, J = 8.1 Hz, 2H), 7.12-7.03 (m, 3H), 4.41 (d, J = 3.1 Hz, 1H), 3.95-3.86 (m, 1H), 2.64 (dd, J = 17.6,
6.1 Hz, 1H), 2.48 (s, 3H), 2.32 (s, 3H), 2.09 (dd, J = 17.6, 8.4 Hz, 1H); °C NMR (100 MHz, CDCl;) &
205.5,189.7, 144.6, 143.3, 140.7, 134.2 (two peaks overlapping), 133.8, 131.9, 129.9, 128.9, 128.0, 127 4,
125.3, 125.1, 116.9, 73.5, 44.8, 39.1, 26.9, 21.6; IR (film) 2955, 2922, 2852, 1726, 1657, 1474, 1416,
1353, 1251, 1213, 1164, 1067, 1055 cm™; HRMS (EI) m/z caled for [M]" Co3H, NO4S,: 439.0912 Found:
439.0902; Chiralpak IA column and IA guard column (10% i-PrOH:hexanes, 1.0 mL/min flow, A = 254

nm); minor-isomer ¢, = 31.2 min and major-isomer ¢ = 42.5 min.

O
Me
0]
N Me
Ts
cis-4a

2-((2S,3R)-2-Acetyl-1-tosylindolin-3-yl)propan-2-one (cis-4a) 24 mg, 65%, white solid; m.p. 150-
153 °C; [a]3® = 53.9 (c = 0.32, CHCls); 87% ee; 'H NMR (400 MHz, CDCl3) § 7.69 (d, J = 8.1 Hz, 1H),
7.61(d,J= 8.3 Hz, 2H), 7.24 (dd, J = 15.0, 7.7 Hz, 3H), 7.05 (t, /= 7.5 Hz, 1H), 6.90 (d, /= 7.5 Hz, 1H),
478 (d,J =10.2 Hz, 1H), 3.69 (dt, J = 15.6, 7.8 Hz, 1H), 2.79 (dd, J = 18.4, 8.7 Hz, 1H), 2.69 (dd, J =
18.4, 5.8 Hz, 1H), 2.37 (s, 3H), 2.31 (s, 3H), 2.17 (s, 3H); >*C NMR (100 MHz, CDCls) & 207.6, 206.3,
144.6, 141.0, 134.5, 134.1, 1299, 128.7, 127.1, 125.1, 123.4, 116.7, 70.3, 43.1, 38.6, 30.2, 29.1, 21.6; IR
(film) 2960, 2923, 2851, 1721, 1706, 1595, 1477, 1459, 1356, 1234, 1115, 1086, 1057 cm™'; HRMS (EI)
m/z caled for [M]" Cy0H21NO4S: 371.1191 Found: 371.1186; Chiralpak AD-H column and AD-H guard
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column (15% i-PrOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-isomer ¢, = 21.0 min and minor-

isomer ¢ = 34.5 min.

trans-4a
1-((25,35)-2-Acetyl-1-tosylindolin-3-yl)propan-2-one (trans-4a) 24 mg, 65%, colorless gum; [a]3° =

184.8 (¢ = 0.25, CHCl3); 82% ee; 'H NMR (400 MHz, CDCl3) § 7.72 (d, J = 8.1 Hz, 1H), 7.61 (d, J = 8.3
Hz, 2H), 7.28-7.23 (m, 3H), 7.09-6.99 (m, 2H), 4.20 (d, J = 3.8 Hz, 1H), 3.76-3.69 (m, 1H), 2.45 (s, 3H),
240 (s, 3H), 2.19 (dd, J= 18.0, 6.2 Hz, 1H), 1.96 (s, 3H), 1.74 (dd, J = 18.0, 8.1 Hz, 1H); °*C NMR (100
MHz, CDCls) 6 205.9, 205.5, 144.7, 140.7, 133.9, 133.6, 129.8, 128.8, 127.6, 125.1, 124.8, 116.6, 73.6,
48.9,38.8,29.8,26.7,21.6; IR (film) 2923, 2854, 1714, 1596, 1477, 1461, 1233, 1163, 1090 cm™'; HRMS
(EI) m/z calcd for [M]" Cy0H2;NO4S: 371.1191 Found: 371.1203; Chiralpak AD-H column and AD-H
guard column (7% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); major-isomer ¢, = 49.4 min and minor-

isomer ¢, = 61.6 min.

trans-4b
2-((2S8,35)-2-Acetyl-1-tosylindolin-3-yl)-1-cyclopropylethanone (trans-4b) 37 mg, 93%, colorless gum;
[]3® = 88.9 (c = 0.42, CHCl3); 94% ee; '"H NMR (400 MHz, CDCl3) § 7.72 (d, J= 8.1 Hz, 1H), 7.61 (d,J
= 8.3 Hz, 2H), 7.31-7.23 (m, 3H), 7.04 (q, J = 7.4 Hz, 2H), 4.23 (d, J = 3.6 Hz, 1H), 3.78-3.70 (m, 1H),
244 (s, 3H), 2.38 (s, 3H), 2.35 (dd, J = 17.8, 6.0 Hz, 1H), 1.81 (dd, J=17.8, 8.4 Hz, 1H), 1.64-1.54 (m,
1H), 1.02—-0.94 (m, 2H), 0.86 (dt,J = 4.2, 2.8 Hz, 2H); °C NMR (100 MHz, CDCl;) § 207.6, 205.7, 144.6
140.7, 134.0, 133.8, 129.9, 128.7, 127.5, 125.1, 124.8, 116.6, 73.6, 48.6, 38.9, 26.7, 21.6, 20.6, 11.2, 11.1;
IR (film) 2970, 2922, 2852, 1719, 1696, 1596, 1475, 1389, 1353, 1165, 1089, 1052, 1018 cm™; HRMS
(EI) m/z caled for [M]" CH2NO4S: 397.1348 Found: 397.1319; Chiralpak IA column and TA guard

b
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column (35% i-PrOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 15.9 min and major-

isomer ¢, = 19.2 min.

trans-4c
1-((28,35)-2-Acetyl-1-tosylindolin-3-yl)-3,3-dimethylbutan-2-one (trans-4c) 40 mg, 98%, colorless
gum; [a]%® = 150.6 (c = 0.42, CHCl3); 98% ee; 'H NMR (400 MHz, CDCls) § 7.74 (d, J = 8.1 Hz, 1H),
7.62 (d,J=8.3 Hz, 2H), 7.31-7.22 (m, 3H), 7.02 (ddd, /= 12.2, 9.5, 3.8 Hz, 2H), 4.18 (d, J = 3.5 Hz, 1H),
3.76 (td,J=17.0,3.5 Hz, 1H), 2.43 (s, 3H), 2.38 (s, 3H), 2.12 (dd, J = 18.0, 7.2 Hz, 1H), 1.95 (dd, J = 18.0,
6.8 Hz, 1H), 0.92 (s, 9H); °C NMR (100 MHz, CDCl3) § 212.7, 206.0, 144.7, 140.7, 134.1, 134.1, 1299,
128.8, 127.5, 125.1 (two peaks overlapping), 116.6, 74.0, 43.8, 43.0, 39.1, 26.7, 26.0, 21.6; IR (film) 2969,
2926, 1718, 1701, 1597, 1476, 1460, 1353, 1166, 1089, 1054 cm™; HRMS (EI) m/z calcd for [M]"
C23H27NO4S: 413.1661 Found: 413.1656; Chiralpak IA column and IA guard column (5% EtOH:hexanes,

1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 15.1 min and major-isomer t, = 19.3 min.

%Jz
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trans-4d
1-((25,35)-2-Acetyl-5-chloro-1-tosylindolin-3-yl)-3,3-dimethylbutan-2-one (trans-4d) 43 mg, 97%,
colorless gum; [0]2° = 98.9 (¢ = 1.1, CHCl3); 95% ee; 'H NMR (400 MHz, CDCl3) § 7.67 (d, J = 8.6 Hz,
1H), 7.60 (d, J = 8.3 Hz, 2H), 7.30-7.23 (m, 3H), 6.99 (d, /= 1.8 Hz, 1H), 4.19 (d, J = 3.3 Hz, 1H), 3.73
(td, J=7.0,3.3 Hz, 1H), 2.44 (s, 3H), 2.40 (s, 3H), 2.09 (dd, /= 18.1, 7.1 Hz, 1H), 1.91 (dd, J=18.1, 7.0
Hz, 1H), 0.93 (s, 9H); >C NMR (100 MHz, CDCl;) § 212.6, 205.5, 145.0, 139.4, 136.1, 133.9, 130.5,
130.0, 128.9, 127.5, 125.4, 117.7, 74.0, 43.8, 42.7, 38.9, 26.8, 26.0, 21.6; IR (film) 2968, 2930, 2872,
1720, 1703, 1597, 1469, 1400, 1164, 1113, 1088, 1054 cm’'; HRMS (EI) m/z caled for [M]"
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Co3Ho6CINOSS: 447.1271 Found: 447.1263; Chiralpak IA column and IA guard column (3%

EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer . = 20.5 min and major-isomer ¢, = 23.9 min.

trans-4e
1-((25,35)-2-Acetyl-6-chloro-1-tosylindolin-3-yl)-3,3-dimethylbutan-2-one (trans-4e) 35 mg, 78%,
colorless gum; [0]2® =201.2 (c = 1.2, CHCl3); 93% ee; 'H NMR (400 MHz, CDCl3) § 7.75 (d,J= 1.8 Hz,
1H), 7.65 (d, J = 8.3 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 7.00 (dd, J = 8.1, 1.9 Hz, 1H), 6.92 (d, /= 8.1 Hz,
1H), 4.18 (d,J= 3.4 Hz, 1H), 3.70 (td, /= 6.9, 3.4 Hz, 1H), 2.42 (s, 3H), 2.40 (s, 3H), 2.07 (dd, J = 18.1,
74 Hz, 1H), 1.99 (dd, J = 18.1, 6.7 Hz, 1H), 0.91 (s, 9H); °C NMR (100 MHz, CDCls) § 212.6, 205.1,
145.1, 141.9, 134.5, 134.0, 132.5, 130.1, 127.5, 126.0, 125.2, 116.7, 74.3, 43.8, 42.9, 38.8, 26.7, 26.0,
21.6; IR (film) 2962, 2928, 2870, 1710, 1694, 1596, 1415, 1354, 1302, 1189, 1171, 1085, 1030 cm™;
HRMS (EI) m/z calcd for [M]" Cy3H,6CINO,S: 447.1271 Found: 447.1249; Chiralpak IA column and IA
guard column (13% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢ = 10.5 min and

major-isomer t, = 14.8 min.

trans-4f
1-((25,35)-2-Acetyl-5-bromo-1-tosylindolin-3-yl)-3,3-dimethylbutan-2-one (trans-4f) 45 mg, 92%,
white solid; m.p. 64-66 °C; [a]3® = 106.2 (c = 1.3, CHCL3); 98% ee; 'H NMR (400 MHz, CDCl3) 6 7.61
(dd,J=8.5,2.9 Hz, 3H), 7.39 (dd, J = 8.6, 1.7 Hz, 1H), 7.27 (d, J= 8.5 Hz, 2H), 7.13 (d, J = 1.3 Hz, 1H),
4.18 (d,J=3.4 Hz, 1H), 3.72 (td, J = 6.9, 3.3 Hz, 1H), 2.43 (s, 3H), 2.40 (s, 3H), 2.11 (dd, /= 18.1, 7.0
Hz, 1H), 1.91 (dd, J=18.1, 7.1 Hz, 1H), 0.93 (s, 9H); °C NMR (100 MHz, CDCl3) § 212.6, 205.4, 145.0,
140.0, 136.4, 133.9, 131.8, 130.0, 128.3, 127.5, 118.0, 118.0, 74.0, 43.8, 42.8, 38.9, 26.8, 26.0, 21.6; IR
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(film) 2967, 2871, 1720, 1702, 1596, 1467, 1354, 1163, 1111, 1088, 1054 cm™ ; HRMS (EI) m/z calcd for
[M]" Cy3H6BrNO4S: 491.0766 Found: 491.0787; Chiralpak IA column and IA guard column (3%

EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 21.5 min and major-isomer ¢, = 24.6 min.

0O
74
Me : o)
\©jl}>4Me
Ts
trans-4g
1-((25,35)-2-Acetyl-5-methyl-1-tosylindolin-3-yl)-3,3-dimethylbutan-2-one (trans-4g) 42 mg, 98%,
colorless gum; [a]3® = 58.0 (¢ = 0.44, CHCl3); 99% ee; 'H NMR (400 MHz, CDCl3) § 7.61 (dd, J = 8.2,
5.3 Hz,3H), 7.25 (d,J= 8.1 Hz, 2H), 7.07 (dd, J = 8.2, 0.6 Hz, 1H), 6.79 (s, 1H), 4.15 (d,J= 3.4 Hz, 1H),
3.71 (td, J=7.0,3.3 Hz, 1H), 2.42 (s, 3H), 2.38 (s, 3H), 2.26 (s, 3H), 2.10 (dd, /= 18.0, 7.1 Hz, 1H), 1.87
(dd, J=18.0, 6.9 Hz, 1H), 0.92 (s, 9H); °C NMR (100 MHz, CDCls) § 212.8, 206.2, 144.5, 138.3, 135.0,
134.3, 134.1, 1299, 1294, 127.5, 125.6, 116.5, 74.2, 43.8, 43.0, 39.1, 26.8, 26.0, 21.6, 21.0; IR (film)
2965, 2927, 2869, 1720, 1703, 1597, 1486, 1353, 1211, 1164, 1088, 1054 cm™ ; HRMS (EI) m/z calcd for
[M]™ Cp4H2NO,4S: 427.1817 Found: 427.1807; Chiralpak IA column and IA guard column (10%

EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 12.1 min and major-isomer ¢, = 14.8 min.

MeO: : N o)
MeO N Me
Ts

trans-4h
1-((25,35)-2-Acetyl-5,6-dimethoxy-1-tosylindolin-3-yl)-3,3-dimethylbutan-2-one (trans-4h) 40 mg,
85%, White solid; m.p. 66-68 °C; [a]2® = 207.4 (¢ = 0.98, CHCl3); 99% ee; 'H NMR (400 MHz, CDCl3) &
7.58 (d,J= 8.3 Hz, 2H), 7.38 (s, |H), 7.2 (d, J = 8.3 Hz, 2H), 6.52 (s, 1H), 4.11 (d, J = 2.7 Hz, 1H), 3.97
(s, 3H), 3.76 (d, J=10.8 Hz, 3H), 3.75-3.69 (m, 1H), 2.42 (s, 3H), 2.39 (s, 3H), 1.84 (dd, /= 17.9, 6.1 Hz,
1H), 1.78 (dd, J = 17.9, 8.3 Hz, 1H), 0.86 (s, 9H); °C NMR (100 MHz, CDCl3) & 212.9, 206.6, 149.5,
147.2, 144.7,133.8, 133.6, 129.9, 127.6, 126.0, 107.8, 101.4, 74.4, 56.3, 56.1, 43.8,43.5, 39.1, 27.0, 259,
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21.6; IR (film) 2963, 2932, 2869, 1720, 1701, 1597, 1499, 1464, 1415, 1351, 1263, 1215, 1161, 1089, 996
cm’; HRMS (EI) m/z caled for [M]" CasH3 NOgS: 473.1872 Found: 473.1850; Chiralpak IA column and
IA guard column (10% EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢, = 16.7 min and
major-isomer t, = 22.4 min.

0O

t-Bu/Z{
0]

~

N

|
Ts

Synthesis of compound 5. To a solution of compound trans-4¢ (21 mg, 0.05 mmol) in toluene (0.3 mL)
was added methyl (triphenylphosphoranylidene)acetate (25 mg, 0.08 mmol). The solution was stirred at
90 °C for 18 h. Then, the resulting mixture was concentrated in vacuo and purified by flash column
chromatography with 15% EtOAc/hexanes as eluent to afford desired product 5 as an white solid (11 mg,
45%); m.p. 193-195 °C; [a]2® = +62.5 (¢ = 0.36, CHCl3); 98% ee; 'H NMR (400 MHz, CDCl3) & 7.75 (d,
J=28.1 Hz, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.29-7.23 (m, 4H), 7.05-6.94 (m, 2H), 5.96 (s, 1H), 4.18 (s, 1H),
3.67 (s, 3H),3.41 (dd,J=17.0,4.9 Hz, 1H), 2.38 (s, 3H), 2.13 (d,J= 1.1 Hz, 3H), 2.09-1.90 (m, 2H), 0.89
(s, 9H); PC NMR (100 MHz, CDCl;) & 212.6, 166.8, 155.3, 144.3, 141.3, 135.2, 134.2, 129.8, 1288,
127.2,1252,124.8,116.3,116.2,73.4,51.0,44.2,43.8,42.0,25.9,21.5, 14.9; IR (neat) 2961, 2910, 2850,
1714, 1655, 1474, 1348, 1324, 1259, 1214, 1169, 1145, 1087, 1052, 1032, 998 cm™'; HRMS (EI) m/z
calcd for [M]+ Ca6H31NOsS: 469.1923 Found: 469.1904; Chiralpak IA column and IA guard column (1%
EtOH:hexanes, 1.0 mL/min flow, A = 254 nm); minor-isomer ¢ = 51.8 min and major-isomer t, = 57.4

min.



RSC Adv. Supporting Information

537

Crystallography Data for Compound cis-2d

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

O
Ph
Br 0]
N Me
Ts
cis-2d
SGK0603
Cys Hn BrN O4 S
512.41
2232) K
0.71073 A
Orthorhombic
P2(1)2(1)2(1)
a=10.3185(9) A =90°.
b=14.6660(11) A =90°.
c=14.8630(14) A =90°.
2249.2(3) A3
4
1.513 Mg/m?
1.953 mm!
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F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 28.32°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(I)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

1048
0.19x0.16 x 0.10 mm3
2.40 to 28.32°.

-13<=h<=13, -19<=k<=19, -19<=I<=19

92751

5584 [R(int) = 0.0706]

100.0 %

Semi-empirical from equivalents
0.8286 and 0.7079

Full-matrix least-squares on F2
5584/0/291

1.055

R1=0.0286, wR2 = 0.0565
R1=0.0415, wR2 = 0.0604
0.002(5)

0.489 and -0.393 e. A"

538
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;

4,40
T4

Br: N 0
C iN Me

trans-2d

TeT 1T T T TIT T
St = b g SR
T T T T T T T T T T T T T T T T T T 1
2.0 a5 8.0 75 7.0 65 6.0 5.5 5.0 45 40 as 3.0 25 2.0 5 1.0 0.5 00 -0t
i1 {ppm}
13 .
C NMR (100 MHz) in CDCl;
g 2 5BEE2BEESERERAY o — P
<1 & FIPRANARANERRREER w - m = o=
e B e er L 1 I g 5 &
| | e Y [ (.
|
|
It
[ ] ] !
| | | ‘. |
T T T T T T T T T T T T T T T T T T T T T T 1
210 200 1% 180 170 160 150 140 130 120 110 100 90 80 70 80 50 40 30 20 10 0 -iC

i1 {ppm}



RSC Adv. Supporting Information

"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;

trans-2h

4,87
4,86

Pt

T T
T T T T T T T T T T T T T T T T 1
8.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 —.!
1 (ppm)
13 .
C NMR (100 MHz) in CDCl;

= . .
3 5 . & @ S
= o 2 = & = =&
g B = s = = =
g E 2 3 E g =
| [ (]

[}

I

ik I | T [

1 1
I | Ll
| ’ 1 J A
T T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 B0 50 40 30 20 10 0

1 (ppm)

§53



RSC Adv. Supporting Information

"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;

3= a8
¥ oo
A \/
[o]
Br O
Cr~<
N Me
Ts
cis-2k
ol
I
| |
[l
il
| 1
i I M o
| il
w
T £ T I7
T T T T T T T T T T T 1
55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 —.!
1 (ppm)
= 2 @ o ~ =
= ] 3 g & =&
2 2 = S E
v I

a 1]

T T T T T T T
160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 i0
i1 {ppm}

T T T T T
210 200 190 180 170

558



RSC Adv. Supporting Information §59

"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;

Y v
(o]
MeO O
CL~
N Me
Ts
cis-2n
il
IH M‘ ‘
o £ 'I L
T i I
T T T T T T T T \— T \—‘: \D—f s T T T T T 1
2.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 5 2.0 1.5 1.0 0.5 0.0 -0
i1 {ppm}
13 .
C NMR (100 MHz) in CDCL
| [ e e N | |
[]
1
o I I
| | [
T T T T T T T T T T T T T T T T T T T T 1
210 200 180 180 170 160 150 140 130 120 110 100 SO 80 70 40 30 20 10 0

i1 {ppm}

S64



RSC Adv. Supporting Information S65

"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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"H NMR (400 MHz) in CDCl;
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis

.
racemic
VWDT A, Wavelengih=254 nm (LJSWS 1654CR D)
o) mAL fé Al ™ no
25 & A
Ph A }5"\ ~ ,z',-'\
@ T &
Me 0 l‘l ‘I" e
(1
|
| \
DL | [
Ts || f
cis-2e || || ‘l ||
15 | |
| |
[ | |
| | | |
| |
10| I [
| [
' \
I| | | |
|
‘ II | |
54 | |
| | | |
| ‘. ' ‘
) 1 \I I|I
/ \ / |
04— gt / \ /
Ny . W e o, :
-—————————r———————f——r T 7
0 25 5 75 10 125 15 175 20 min
Signal 1: VWDl A, Waveleng nm
Peak RetTims
# [min]
____| _______
1 14.64
2 17.346
.
chiral
VWD1 A, Wavelength=254 nm (LJSWS1652CC D)
mAU 1 = R
30 ﬁ "
] 15
] [
25| [
204 | |
15 ‘| |
] |
] ||
10 | |
] |
1 [
5 | |
B | |
] | |
1 | \
| \
0~ — L
-—Y———————— ¥ 77—
i 5 10 15 20 25 iin|

Signal 1: VWDl &,

Peak RetTime




RSC Adv. Supporting Information S92

HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis
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HPLC analysis

.
racemic
VWD A, Wavelengin=254 nm (LISWUS1667 TR 0)
o mAU R - S
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HPLC analysis

racemic

VWD1 A, Wavelength=254 nm (KMIKM1663TR.D)
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chiral

VWD A, Wavelength=254 nm (LJSWS 1656 1C.0)
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.
HPLC analysis
.
racemic
VWD1 A, Wavelength=254 nm (KM\KM16101T.D)
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HPLC analysis

racemic

VWD A, Wavelength=254 nm (KMIKMT6123T.D)
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VWD1 A, Wavelength=254 nm (KMIKM16128C.D)
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HPLC analysis

racemic

VWD1 A, Wavelength=254 nm (KM\KM16100T.D)
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HPLC analysis

.
racemic
VWD A, Wavelengin=254 nm (KMKMT61107 0)
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VWD A, Wavelength=254 nm (KM\KM16111T.D)
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HPLC analysis

racemic (cis + trans)

VWD A, ‘Wavelength=254 nm (KM\KM1709TR.D)
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S | p =1~ |
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HPLC analysis

.
racemic
VWD1 A, Wavelength=254 nm (LJSWS17113R.D)
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