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1. General Information

Unless otherwise noted, analytic grade solvents were used for the
chromatography, and all the reagents were obtained commercially and used without
further purification. Reactions were monitored by TLC. Solvents were dried with
CaH,. All NMR spectra were recorded on Bruker-500 MHz spectrometer. The
chemical shifts (8) and coupling constants (J) were expressed in ppm and Hz

respectively. HRMS were measured on the Q-TOF6510 instruments.

2. Preparation of Starting Materials

1 was prepared according to reported procedures®

2 was prepared according to reported procedures®

3. Optimization of reaction condition
Table S1. Optimization of gold catalysts®

Ph o
A on Z DCM, rt =~
1a 2a

Ph

3a

entry [Au] yield dr
(%)° (3a/3a’) °

1 BINAPAU,NTT, 96 57/43
2 (4-CH3Ph) sAuNTf; 80 88/12
3 (2,4-tBu,-PhO)3PAUNTT, 82 72/28
4 SphosAuNTf, 72 72128
5 BrettphosAuNTf, 50 50/50
6 Xphos(CH3CN)AUNTT; 64 50/50
7 [tBUAUNTT; 21 67/33
8 IMeSAUCI/AgOTf trace -

9 ICYAuCIl/AgOTf 31 33/67

®Reaction conditions: 1a (0.15 mmol), 2a (0.1 mmol), catalyst (5 mol%), solvent (1 mL), room
temperature, 2 h. ® Combined yields of the two diastereomers (3a and 3a’), determined by 'H
NMR analysis with 1,3,5-trimethoxybenzene as an internal standard. Combined isolated for all
isomers were indicated in parentheses are. °© Determined by 'H NMR analysis of the crude
reaction mixtures.
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4. Preparation and Characterization of Compound 3.

7 OH |
R'% _ + O PhzPAUNT, (5 mol%)
SN a2 = 18 DCM,rt
K
1 2

dr 80/20 to 91/9

To a mixture of alkynyl alcohol 1 (0.3 mmol), enynones 2 (0.2 mmol),
PhsPAUNTT;, (0.01 mmol, 5 mol %), 2 mL DCM was added. The reaction system was
stirred at 25 “C for 1-2 hours. After the reaction was completed (determined by TLC
analysis), the reaction mixture was filtered and evaporated under reduced pressure,
and purified by column chromatography (silica gel, Petroleum ether/ EtOAc: 100/1 to
50/1) to afford the desired product 3.

Ph

3a
60.5 mg. Yield: 80%, 88/12 d.r. (Colorless oil.) *H NMR (500 MHz, CDCls) & (ppm)
7.38 —7.32 (m, 4H), 7.32 — 7.27 (m, 2H), 7.27 — 7.23 (m, 1H), 7.21 — 7.18 (m, 1H),
7.11 (d, J = 7.6 Hz, 1H), 7.05 — 6.89 (m, 5H), 5.27 — 5.19 (m, 2H), 4.59 — 4.46 (m,
1H), 3.15 (dd, J = 13.6, 7.0 Hz, 1H), 2.62 (dd, J = 13.7, 9.6 Hz, 1H), 2.01 (d, J= 1.5
Hz, 3H). *C NMR (126 MHz, CDCl3) & (ppm) 143.8 , 142.6, 142.6 , 142.4 , 139.7 ,
1324, 1315, 1305, 128.6 , 128.0, 127.9, 127.6 , 126.6 , 126.4 , 124.6 , 122.0,
121.0,91.2,71.7,59.2 , 41.7 , 12.3 . HRMS (ESI, m/z) calcd for Cy7H2,0; [M+H]*
379.1698, found 379.1699.

(Colorless oil.) *H NMR (500 MHz, CDCl3) & (ppm) 7.42 — 7.37 (m, 2H), 7.36 — 7.31
(m, 2H), 7.32 — 7.27 (m, 4H), 7.26 — 7.22 (m, 2H), 7.18 — 7.13 (m, 3H), 7.10 — 7.04
(m, 1H), 5.33 — 5.20 (m, 2H), 4.42 — 4.29 (m, 1H), 3.07 (dd, J = 13.5, 8.1 Hz, 1H),
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2.93 (dd, J = 13.4, 7.3 Hz, 1H), 2.08 (d, J = 1.3 Hz, 3H).*C NMR (126 MHz, CDCls)
8 (ppm) 144.4 , 143.4 , 142.4 ,138.4 , 131.7 , 130.8 , 128.6 , 128.2, 128.0 , 127.8 ,
127.7 ,126.4 ,126.3 ,124.5,121.2 ,121.0,91.4,72.1,585,41.0, 12.3 . HRMS
(ESI, m/z) calcd for C,7H2,0, [M+H]" 379.1698, found 379.1697.

71.5 mg. Yield: 82%, 91/9 d.r. (Colorless oil.) *H NMR (500 MHz, CDCls) & (ppm)
7.73 — 7.67 (m, 2H), 7.38 — 7.30 (m, 6H), 7.28 — 7.19 (m, 2H), 7.11 (d, J = 7.6 Hz,
1H), 7.05 — 7.00 (m, 2H), 5.35 — 5.14 (m, 2H), 4.54 — 4.51 (m, 1H), 3.84 (s, 3H), 3.17
(dd, J = 13.8, 7.0 Hz, 1H), 2.63 (dd, J = 13.8, 9.5 Hz, 1H), 2.03 (d, J = 1.4 Hz, 3H).
13C NMR (126 MHz, CDCls) & (ppm) 166.9 , 143.9 , 142.8 , 142.3 , 139.6 , 134.4 ,
134.0, 133.0, 129.5, 128.7 , 128.2 , 128.2 , 1275, 127.4 , 126.7 , 124.0, 121.9,
121.2,91.2,71.9,59.1,520, 41.7, 12.4 . HRMS (ESI, m/z) calcd for Cy9H2404
[M+H]" 437.1747, found 437.1748.

68.4 mg. Yield: 83%, 88/12 d.r. (Colorless oil.). *"H NMR (500 MHz, CDCl3) & (ppm)
7.37 —7.29 (m, 6H), 7.27 — 7.20 (m, 2H), 7.10 (d, J = 7.6 Hz, 1H), 7.02 — 6.97 (m,
2H), 6.92 — 6.88 (m, 2H), 5.26 — 5.13 (m, 2H), 4.53 — 4.50 (m, 1H), 3.15 (dd, J = 13.7,
7.0 Hz, 1H), 2.61 (dd, J = 13.7, 9.6 Hz, 1H), 2.00 (d, J = 1.5 Hz, 3H). **C NMR (126
MHz, CDCl3) 6 (ppm) 142.8 , 142.7 , 142.4 , 142.4 , 139.6 , 132.6 , 132.1 , 132.0,
128.9,128.7,128.3,128.2,128.1, 127.6,126.7,125.7,122.0,121.1,91.1,71.7,
59.1, 41.7 , 12.3 . HRMS (ESI, m/z) calcd for Ca7H2,C10, [M+H!" 413.1303, found
413.1296.
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59.2 mg. Yield: 81%, 88/12 d.r. (Colorless oil.). *H NMR (500 MHz, CDCl3) & (ppm)
7.38 — 7.17 (m, 8H), 7.10 (d, J = 7.5 Hz, 1H), 7.03 — 6.87 (m, 2H), 6.82 — 6.64 (m,
2H), 5.31 — 5.13 (m, 2H), 4.53 — 4.50 (m, 1H), 3.15 (dd, J = 13.7, 7.0 Hz, 1H), 2.61
(dd, J = 13.7, 9.7 Hz, 1H), 2.00 (d, J = 1.5 Hz, 3H). **C NMR (126 MHz, CDCl3) &
(ppm) 162.5 , 160.5 , 143.0 , 142.5 , 142.4 , 142.4 , 139.7 , 132.3, 131.1 , 128.7 ,
128.1 (d, J = 7.1 Hz), 127.6 , 126.8 (d, J = 3.2 Hz), 126.7 , 126.3 (d, J = 7.9 Hz),
122.0,121.1, 1151 (d, J =21.7 Hz),91.1, 71.7 ,59.1 , 41.7 , 12.3 . HRMS (ESI,
m/z) calcd for Co7H21FO, [M+H]" 397.1598, found 397.1592.

70.2 mg. Yield: 89%, 88/12 d.r. (Colorless oil.). *"H NMR (500 MHz, CDCl3) & (ppm)
7.31-7.13 (m, 9H), 7.07 (d, J = 7.6 Hz, 1H), 6.79 (t, J = 7.9 Hz, 1H), 6.47 — 6.40 (m,
2H), 6.26 (s, 1H), 5.18 — 5.08 (m, 2H), 4.46 — 4.42 (m, 1H), 3.07 (dd, J = 13.3, 6.6 Hz,
1H), 2.56 (dd, J = 13.7, 9.7 Hz, 1H), 1.89 (d, J = 1.5 Hz, 3H). *C NMR (126 MHz,
CDCls) & (ppm) 155.3 , 143.4 , 142.6 , 142.6 , 142.5, 139.7 , 132.3, 131.8 , 129.3 ,
128.7 ,128.6 , 128.2 ,128.0 , 127.7 , 127.6 , 126.7 , 122.2 , 121.1 , 117.1 , 1136,
111.4,91.3,71.7,59.0 , 41.6 , 12.3 . HRMS (ESI, m/z) calcd for Cy7H2,03 [M+H]*
395.1642, found 395.1643.
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49.8 mg. Yield: 61%, 80/20 d.r. (Colorless oil.). *H NMR (500 MHz, CDCls) & (ppm)
7.38 — 7.18 (m, 8H), 7.11 (d, J = 7.5 Hz, 1H), 6.99 — 6.87 (m, 2H), 6.64 — 6.51 (m,
2H), 5.31 - 5.15 (m, 2H), 4.56 — 4.47 (m, 1H), 3.70 (s, 3H), 3.14 (dd, J = 13.6, 7.0 Hz,
1H), 2.61 (dd, J = 13.7, 9.7 Hz, 1H), 2.00 (d, J = 1.5 Hz, 3H). **C NMR (126 MHz,
CDCl3) 6 (ppm) 158.3 , 143.9 , 142.7 , 142.6 , 141.6 , 139.7 , 132.1 , 129.8 , 128.6 ,
128.0,127.9,127.6,126.6 ,126.0, 123.6,122.0,121.0,113.5,91.2,71.6,59.2,
55.1, 41.7 , 12.3 . HRMS (ESI, m/z) calcd for CygH2403 [M+H]" 409.1798, found
409.1797.

55.5 mg. Yield: 71%, 88/12 d.r. (Colorless oil.). *H NMR (500 MHz, CDCls) & (ppm)
7.37 — 7.28 (m, 6H), 7.26 — 7.19 (m, 2H), 7.11 (d, J = 7.5 Hz, 1H), 6.98 — 6.74 (m,
4H), 5.32 — 5.13 (m, 2H), 4.53 — 4.49 (m, 1H), 3.14 (dd, J = 13.7, 7.0 Hz, 1H), 2.62
(dd, J = 13.6, 9.6 Hz, 1H), 2.20 (s, 3H), 2.00 (d, J = 1.5 Hz, 3H). **C NMR (126 MHz,
CDCl3) 6 (ppm) 144.0 , 142.7 , 142.6 , 1419, 139.7 , 136.2 , 132.2 , 130.7 , 128.8 ,
128.6,128.0,127.9,127.8,127.6,126.6,1245,122.1,121.0,91.2,71.7,59.3,
41.7 ,21.1, 12.3 . HRMS (ESI, m/z) calcd for CgH»40, [M+H]" 393.1855, found
393.1857.

60.5 mg. Yield: 74%, 83/17 d.r. (Colorless oil.). *H NMR (500 MHz, CDCls) & (ppm)
7.36 — 7.31 (m, 6H), 7.29 — 7.23 (m, 2H), 7.19 (d, J = 7.7 Hz, 1H), 7.00 (dd, J = 5.1,
3.0 Hz, 1H), 6.65 — 6.47 (m, 2H), 5.19 (s, 2H), 4.54 — 4.50 (m, 1H), 3.12 (dd, J = 13.7,
7.0 Hz, 1H), 2.64 (dd, J = 13.6, 9.7 Hz, 1H), 1.99 (d, J = 1.5 Hz, 3H). **C NMR (126
MHz, CDCl3) 6 (ppm) 142.6 , 142.5, 141.7 , 140.9 , 139.7 , 132.0, 131.6 , 130.4 ,
128.7,128.1,127.6,126.6,125.1,1249,122.2,121.2,119.0,90.9, 71.7,59.2,
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41.8 , 12.3 . HRMS (ESI, m/z) calcd for CysH20,S [M+H]" 385.1257, found
385.1261.

60.1 mg. Yield: 70%, 91/9 d.r. (Colorless oil.). *H NMR (500 MHz, CDCls) & (ppm)
7.67 —7.62 (m, 1H), 7.53 (d, J = 8.7 Hz, 1H), 7.42 — 7.15 (m, 14H), 5.33 — 5.19 (m,
2H), 4.58 — 4.54 (m, 1H), 3.19 (dd, J = 13.6, 7.0 Hz, 1H), 2.69 (dd, J = 13.6, 9.7 Hz,
1H), 2.06 (d, J = 1.4 Hz, 3H). **C NMR (126 MHz, CDCls) & (ppm) 143.9 , 142.8
142.6 ,142.6 , 139.9 , 133.3, 1326 , 132.2, 132.1, 128.7, 128.2, 128.1 , 128.1 ,
1279 ,127.6 , 1276 , 127.5, 126.7 , 126.0 , 125.5, 123.3, 1229, 122.2,121.2 ,
91.4 , 71.9 , 59.3 , 41.7 , 12.4 . HRMS (ESI, m/z) calcd for Csz;H240, [M+H]"
429.1849, found 429.1852.

76.4 mg. Yield: 94%, 88/12 d.r. (Colorless oil.). *H NMR (500 MHz, CDCl3) & (ppm)
7.30 — 7.19 (m, 6H), 7.19 — 7.09 (m, 2H), 7.05 (d, J = 7.5 Hz, 1H), 6.98 — 6.89 (m,
5H), 5.16 (g, J = 12.4 Hz, 2H), 4.45 (t, J = 8.3 Hz, 1H), 3.09 (dd, J = 13.8, 7.1 Hz,
1H), 2.56 (dd, J = 13.7, 9.5 Hz, 1H), 2.20 (ddt, J = 63.7, 14.9, 7.4 Hz, 2H), 1.44 (qd, J
= 7.4, 1.6 Hz, 2H), 0.75 (td, J = 7.4, 1.6 Hz, 3H). *C NMR (126 MHz, CDCls) &
(ppm) 145. 5, 142.6 , 1419, 1416, 138.6 , 131.4 , 130.3, 129.5, 127.5, 1270,
126.9, 126.6 , 125.6 , 125.3, 123.5, 121.0, 1199, 90.2, 70.7 , 58.2 , 40.7 , 27.8 ,
20.4,12.8 . HRMS (ESI, m/z) calcd for CaoH260, [M+H]" 407.2006, found 407.2010.
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MeO 3k

63.7 mg. Yield: 78%, 88/12 d.r. (Colorless oil.). 'H NMR (500 MHz, CDCls) & (ppm)
7.32 — 7.24 (m, 4H), 7.22 — 7.17 (m, 1H), 7.10 (d, J = 7.5 Hz, 1H), 7.05 — 6.97 (m,
5H), 6.95 — 6.85 (M, 2H), 5.26 — 5.19 (M, 2H), 4.50 — 4.46 (m, 1H), 3.80 (s, 3H), 3.12
(dd, J = 13.7, 6.9 Hz, 1H), 2.58 (dd, J = 13.7, 9.6 Hz, 1H), 2.02 (d, J = 1.4 Hz, 3H).
3C NMR (126 MHz, CDCls) & (ppm) 158.3 , 143.8 , 142.6 , 142.4, 139.7 , 134.6 ,
132.7 ,131.5, 1304 , 128.5, 128.0 , 127.9, 126.4 , 1245, 122.0 , 121.0 , 114.0
91.2,71.7,59.3, 55.3, 40.9, 12.3 . HRMS (ESI, m/z) calcd for CpgH2403 [M+H]"
409.1798, found 409.1797.

69.8 mg. Yield: 85%, 88/12 d.r. (Colorless oil.). '"H NMR (500 MHz, CDCl3) & (ppm)
7.33 —7.26 (m, 6H), 7.21 — 7.18 (m, 1H), 7.09 (d, J = 7.5 Hz, 1H), 7.05 — 6.97 (m,
5H), 5.26 — 5.19 (m, 2H), 4.55 — 4.45 (m, 1H), 3.13 (dd, J = 13.7, 7.0 Hz, 1H), 2.55
(dd, J = 13.7, 9.6 Hz, 1H), 2.02 (d, J = 1.5 Hz, 3H). **C NMR (126 MHz, CDCl3) &
(ppm) 144.0 , 142.4 | 142.3 , 141.2 , 139.7 , 132.3 , 132.0, 131.3, 130.3, 129.0,
128.8,128.1,128.1,128.0, 126.6 , 124.6 ,122.0,121.1,91.1,71.8,59.3,41.1,
12.4 . HRMS (ESI, m/z) calcd for C7H,;CIO, [M+H]" 413.1303, found 413.1305.

FsC

3m

66.8 mg. Yield: 75%, 89/11 d.r. (Colorless oil.). *H NMR (500 MHz, CDCls) & (ppm)
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7.61 (d, J = 8.1 Hz, 2H), 7.47 (d, J = 8.0 Hz, 2H), 7.34 — 7.30 (m, 2H), 7.22 — 7.19 (m,
1H), 7.10 (d, J = 7.6 Hz, 1H), 7.06 — 6.97 (m, 5H), 5.27 -5.20 (m, 2H), 4.60 — 4.56 (m,
1H), 3.17 (dd, J = 13.7, 7.0 Hz, 1H), 2.58 (dd, J = 13.7, 9.6 Hz, 1H), 2.02 (d, J = 1.4
Hz, 3H). *C NMR (126 MHz, CDCls) & (ppm) 146.9 , 144.1 , 142.4 , 142.2 , 139.7
131.6 , 131.3,130.2,129.1, 128.9, 128.1 (d, J = 5.0 Hz), 127.9 , 126.6 , 125.7 (q, J
= 3.8 Hz), 125.3 , 1246 , 123.2 , 121.9, 121.1 , 91.1 , 71.8 , 59.2 , 415 , 12.4 .
HRMS (ESI, m/z) calcd for CogH21F20, [M+H]" 447.1566, found 447.1557.

O,N

3n

61.1 mg. Yield: 72%, 89/11 d.r. (Orange oil.). *H NMR (500 MHz, CDCls) & (ppm)
8.29 — 8.16 (m, 2H), 7.57 — 7.50 (m, 2H), 7.36 — 7.31 (m, 2H), 7.23 — 7.20 (m, 1H),
7.13 -6.98 (m, 6H), 5.28 — 5.20 (m, 2H), 4.65 — 4.61 (m, 1H), 3.19 (dd, J =13.7, 7.1
Hz, 1H), 2.58 (dd, J = 13.7, 9.6 Hz, 1H), 2.03 (d, J = 1.4 Hz, 3H). *C NMR (126
MHz, CDCl3) & (ppm) 150.6 , 146.9 , 144.3 142.4 , 141.9 , 139.7 , 131.3 , 131.1 ,
130.1,128.4,128.2,128.2,128.1,126.8,124.6,124.1,121.9,121.1,91.0,71.8,
59.1, 41.6, 12.4 . HRMS (ESI, m/z) calcd for C,7H21NO4 [M+H]* 424.1543, found
424.1543.

Ph
30

55.5 mg. Yield: 70%, 86/14 d.r. (Colorless oil.) *H NMR (500 MHz, CDCls) & (ppm)
7.38 — 7.31 (m, 4H), 7.28 — 7.22 (m, 1H), 7.10 — 6.97 (m, 7H), 6.88 (td, J = 8.7, 2.4
Hz, 1H), 5.23 — 5.15 (m, 2H), 4.52 — 4.49 (m, 1H), 3.14 (dd, J = 13.7, 7.0 Hz, 1H),
2.56 (dd, J = 13.7, 9.6 Hz, 1H), 2.02 (d, J = 1.5 Hz, 3H). *C NMR (126 MHz, CDCl5)
& (ppm) 163.9 , 161.9 , 143.9, 1425 (d, J = 17.1 Hz), 141.9 (d, J = 8.6 Hz), 138.2 ,
138.2,132.2,131.1, 130.3 , 128.7 , 128.1 , 127.6 , 126.7 (d, J = 9.1 Hz), 124.6 ,
123.3 (d, J = 9.2 Hz), 115.4 (d, J = 2.7 Hz), 108.3 (d, J = 23.8 Hz), 90.9, 71.3 (d, J =

2.7 Hz), 59.3 , 41.6 , 12.3 . HRMS (ESI, m/z) calcd for Co7Hp1FO, [M+H]" 397.1598,
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found 397.1602.

Ph
3p

65.4 mg. Yield: 80%, 86/14 d.r. (White solid) *H NMR (500 MHz, CDCls) & (ppm)
7.34 (d, J = 4.3 Hz, 4H), 7.27 — 7.22 (m, 1H), 7.09 — 6.97 (m, 6H), 6.83 (d, J = 2.2 Hz,
1H), 6.74 (dd, J = 8.3, 2.3 Hz, 1H), 5.28 — 5.08 (m, 2H), 4.51 — 4.48 (m, 1H), 3.80 (s,
3H), 3.12 (dd, J = 13.7, 7.0 Hz, 1H), 2.58 (dd, J = 13.7, 9.6 Hz, 1H), 2.01 (d,J=1.4
Hz, 3H). **C NMR (126 MHz, CDCl3) & (ppm) 160.0 , 143.7 , 142.6 , 142.4 , 141.4 ,
134.7 ,132.3 , 131.6 , 130.5, 128.6 , 128.1 , 127.6 , 126.6 , 126.4 , 124.6 , 122.8 ,
114.2 , 106.2 , 91.0, 71.6 , 59.3 , 55.6 , 41.6 , 12.3 . HRMS (ESI, m/z) calcd for
Ca2H2403 [M+H]" 409.1798, found 409.1801.

Ph

3q
63.6 mg. Yield: 81%, 89/11 d.r. (Colorless oil.) *H NMR (500 MHz, CDCls) & (ppm)
7.38 — 7.31 (m, 4H), 7.28 — 7.22 (m, 1H), 7.18 (d, J = 7.7 Hz, 1H), 7.10 (dd, J = 7.8,
1.4 Hz, 1H), 7.06 — 6.99 (m, 5H), 6.92 (s, 1H), 5.29 — 5.06 (m, 2H), 4.53 — 4.49 (m,
1H), 3.13 (dd, J = 13.7, 7.1 Hz, 1H), 2.63 (dd, J = 13.7, 9.6 Hz, 1H), 2.23 (s, 3H),
2.02 (d, J = 1.4 Hz, 3H). *C NMR (126 MHz, CDCl3) & (ppm) 143.7 , 142.9 , 142.7 ,
142.4 ,137.8 , 136.8 , 132.3, 131.7 , 130.5, 128.9 , 128.6 , 128.1 , 127.6 , 126.6 ,
126.4 ,124.6,122.5,120.7,91.1,71.7 ,59.3, 41.6, 21.3, 12.4 . HRMS (ESI, m/z)
calcd for CagH240, [M+H]" 393.1849, found 393.1851.

TsO

Ph
3r

66.5 mg. Yield: 61%, 82/17 d.r. (Colorless oil.) *H NMR (500 MHz, CDCls) & (ppm)
7.67 — 7.61 (m, 2H), 7.37 — 7.29 (m, 4H), 7.27 — 7.18 (m, 4H), 7.12 — 7.08 (m, 3H),
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7.02 (dd, J = 7.6, 1.9 Hz, 2H), 6.92 (d, J = 8.2 Hz, 1H), 6.55 (dd, J = 8.3, 2.0 Hz, 1H),
5.29 — 5.10 (m, 2H), 4.51 — 4.48 (m, 1H), 3.14 (dd, J = 13.8, 7.0 Hz, 1H), 2.52 (dd, J
= 13.8, 9.6 Hz, 1H), 2.41 (s, 3H), 2.00 (d, J = 1.4 Hz, 3H). *C NMR (126 MHz,
CDCl3) & (ppm) 149.5 , 145.4 , 144.0 , 142.6 , 142.3 , 141.6 , 141.6 , 132.2 , 132.2,
131.1, 130.3, 129.7 , 128.7 , 128.6 , 128.1 , 127.5 , 126.7 , 126.7 , 124.6 , 122.8 ,
122.1, 1159, 90.8 , 71.2, 59.2 , 41.6 , 21.7 , 12.3 . HRMS (ESI, m/z) calcd for
CasH2505S [M+H]" 549.1730, found 549.1733.

Ph
3s

57.2 mg. Yield: 70%, 83/17 d.r. (Colorless oil.). *H NMR (500 MHz, CDCl3) & (ppm)
7.40 — 7.31 (m, 4H), 7.27 — 7.24 (m, 1H), 7.18 (d, J = 8.3 Hz, 1H), 7.09 — 7.01 (m,
5H), 6.84 (dd, J = 8.3, 2.3 Hz, 1H), 6.58 (d, J = 2.3 Hz, 1H), 5.25 - 5.10 (m, 2H), 4.53
— 4.50 (m, 1H), 3.62 (s, 3H), 3.16 (dd, J = 13.7, 7.1 Hz, 1H), 2.62 (dd, J = 13.6, 9.2
Hz, 1H), 2.04 (d, J = 1.4 Hz, 3H). *C NMR (126 MHz, CDCls) & (ppm) 160.1 |,
1443 , 1439, 1426, 1425, 132.2, 1315, 131.4, 130.5, 128.7 , 128.1 , 127.6 ,
126.6 , 126.5, 124.6 , 121.7 , 1148 , 106.7 ,91.2 ,71.5,59.0,55.6 , 415, 12.4 .
HRMS (ESI, m/z) calcd for CogH2403 [M+H]" 409.1798, found 409.1793.

Ph
3t

75.1 mg. Yield: 92%, 86/14 d.r. (Colorless oil.) *H NMR (500 MHz, CDCls) & (ppm)
7.39 — 7.30 (m, 5H), 7.27 — 7.19 (m, 3H), 7.13 (d, J = 7.6 Hz, 1H), 7.04 — 6.90 (m,
5H), 4.57 — 4.53 (m, 1H), 3.11 (dd, J = 13.5, 7.0 Hz, 1H), 2.73 (dd, J = 13.5, 9.7 Hz,
1H), 1.99 (d, J = 1.5 Hz, 3H), 1.59 (s, 3H), 1.53 (s, 3H). **C NMR (126 MHz, CDCl3)
d (ppm) 147.3 , 143.3 , 142.8 , 142.4 , 142.3 , 132.5, 132.4 , 130.6 , 128.7 , 128.3 ,
128.2,127.9,127.6,126.6 , 126.3, 124.7 ,122.2,120.9,89.5, 84.7,61.9 , 41.7 ,
31.2, 28.8, 12.3 . HRMS (ESI, m/z) calcd for CH0, [M+H]" 407.2006, found
407.20009.
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72.9 mg. Yield: 83%, 91/9 d.r. (Colorless oil.). *H NMR (500 MHz, CDCls) & (ppm)
7.37 — 7.34 (m, 1H), 7.33 — 7.27 (m, 4H), 7.26 — 7.21 (m, 2H), 7.12 (d, J = 7.5 Hz,
1H), 7.01 — 6.99 (m, 3H), 6.96 — 6.88 (m, 2H), 4.54 — 4.50 (m, 1H), 3.09 (dd, J = 13.5,
7.0 Hz, 1H), 2.66 (dd, J = 13.4, 9.7 Hz, 1H), 2.00 (d, J = 1.4 Hz, 3H), 1.59 (s, 3H),
1.53 (s, 3H). *C NMR (126 MHz, CDCls) & (ppm) 147.2 , 1435 , 142.3 , 142.1 ,
141.3,132.3,132.2, 132.0, 130.4 , 129.0 , 128.8 , 128.3, 128.2 , 127.9, 126.4 ,
124.7 ,122.1,120.9,89.4,84.8,61.8,41.0,31.1,28.8, 12.3. HRMS (ESI, m/z)
calced for CogH25CIO; [M+H]" 441.1616, found 441.1616.

68.5 mg. Yield: 81%. (Colorless oil.). *H NMR (500 MHz, CDCl3) & (ppm) 7.99 —
7.90 (m, 2H), 7.55 - 7.47 (m, 1H), 7.42 — 7.35 (m, 4H), 7.33 - 7.21 (m, 4H), 6.82 (dd,
J=84,24Hz, 1H), 6.55 (d, J = 2.2 Hz, 1H), 4.92 (d, J = 12.3 Hz, 1H), 4.75 (t, J =
7.3 Hz, 1H), 4.62 (d, J = 12.2 Hz, 1H), 3.73 (s, 3H), 3.05 (dd, J = 14.6, 7.8 Hz, 1H),
2.39 (dd, J = 14.6, 6.8 Hz, 1H), 1.87 (s, 3H). *C NMR (126 MHz, CDCls) & (ppm)
197.3, 1955, 160.2 , 152.1 , 145.8 , 143.2 , 140.7 , 136.4 , 133.5, 129.3 , 129.2 ,
128.5,127.2,127.2,124.1,114.1,105.7,100.0, 72.3,55.4,50.6 ,49.6,29.5.

5. Reference

(1) a) J. W. Wang, and Z. H. Xu. Org. Lett. 2017, 19, 2526; b) H. Wang, and Z. X.
Org. Lett. 2014, 16, 22.
(2) W.B. Li, X. Z. Yu, Z. T. Yue, and J. L. Zhang. Org. Lett. 2016, 18, 3972.
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6. X-ray Crystallography

The crystal of 3p suitable for XRD analysis was prepared by recrystallization from a
mixed solvent of DCM and petroleum ether.

CCDC 1876395 (3p) contains the supplementary crystallographic data for this paper.
These data can be obtained free of charge from The Cambridge Crystallographic Data
Centre via www.ccdc.cam.ac.uk/data_request/cif.

_0

[0) Ph
-
@)
=
Ph
3p

f

7. Catalytic Enantioselective Reaction

©§3H )\fo Me,SAUCI (5 mol%)
+

7
N o L* (2.5 mol%), DCM, rt

® O .
MeO PPh, PPh, 0 PPh,
PPh, PPh, o PPh,

C CC o) O

91% yield

78% vyield 75% vyield

3a 36%ee 3a’' 38%ee 3a 19%ee 3a' 46%ee 3a 5%ee 3a' -45%ee

SO e,
o) PPh,

58% yield
3a 6%ee 3a' -18%ee
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Chiral HPLC analysis of the product: Chiralcel OD-H 250X4.6 mm 5u column;
hexane/2-propanol =99/1, detected at 254 nm, Flow rate = 1 mL/min, Retention times:

12.4 min, 15.9 min.

NS -/
Peak# Ret.Time Area Area %
1 12.431 12094954 50.08
2 15.908 12055714 49.92
Total 24150668 100
MeO l PPh,
MeO l PPh,
Peak# Ret.Time Area Area %
1 11.359 32056698 31.94
2 14.869 68303245 68.06
Total 100359943 100

S14




Chiral HPLC analysis of the product: Chiralcel OD-H 250X4.6 mm 5u column;
hexane/2-propanol =99/1, detected at 254 nm, Flow rate = 1 mL/min, Retention times:

8.5 min, 13.3 min .

Peak# Ret.Time Area Area %
1 8.524 2347713 49.70

2 13.327 2376234 50.30
Total 4723947 100
Peak# Ret.Time Area Area %
1 8.387 33027613 68.79

2 12.888 14983101 31.21
Total 48010714 100
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S17

Sample Name  Q1-35-3-1 Position PI-A3 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename ~ Q1-35-3-1.d ACQMethod  0103.m Comment Acquired Time 5/7/2018 12:05:05 AM

x10 2 | +ESI Scan (0.333 min) Frag=135.0V Q1-35-3-1.d Subtract (13)

1 236.1083

0.95
09
0.85
o8
O 379.1699
0.7 |
0.65
0.6
0.55
05 |
417.1477
0.45
0.4
0.35
0.3
0.25 | 811.3083

0.2
0.15
0.1

& ;\[‘|Lllll“

200 250 300 350 400 450 500 550 600 6
Counts (%) vs. Mass-to-Charge (m/z)

619.2618 l
I A

50 700 750 800 850

Chemical Formula: Cy7H5,0,
Exact Mass: 378.1620
Molecular Weight: 378.4710
m/z: 378.1620 (100.0%), 379.1653 (29.2%), 380.1687 (2.7%), 380.1687 (1.4%)
Elemental Analysis: C, 85.69; H, 5.86; O, 8.45

HRMS (ESI, m/z) calcd for Co7H2,0, [M+H]* 379.1698, found 379.1699.
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Sample Name  Q1-35-3-1 Position Vial 4 Instrument Name  Instrument 1 User Name
Inj Vol B! InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-35-3-1.d ACQMethod  0103m Comment Acquired Time 12/27/2018 8:45:31 PM

x10 2 [+ESI Scan (1.127 min) Frag=135.0V Q1-35-3-1.d Subtract (7)
1 379.1697

0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1

0.05
= [

50 100 150 200 250 300 350 400 450 500 550
Counts (%) vs. Mass-to-Charge (m/z)

600 650 700 750 800

Chemical Formula: Cy7H5,0,
Exact Mass: 378.1620
Molecular Weight: 378.4710
m/z: 378.1620 (100.0%), 379.1653 (29.2%), 380.1687 (2.7%), 380.1687 (1.4%)
Elemental Analysis: C, 85.69; H, 5.86; O, 8.45

HRMS (ESI, m/z) calcd for Co7H2,0;, [M+H]" 379.1698, found 379.1697.
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Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

%10 1 [+ESI Scan (1.196 min) Frag=135.0V Q1-95-1-3.d

5 *A437.1748
a8
46
4.4
42

4
38
36
3.4
3.2

3
2.8
26
24
22

2
1.8
1.6
1.4
1.2

1 419.1632
0.8 |
0.6 |
0.4 }

0.2 b \

% |

453.1685
475.1495

i | [

400 410 420 430 440 450 460 470 480 490 500 510 520 530 540
Counts vs. Mass-to-Charge (m/z)

Chemical Formula: CogH2404
Exact Mass: 436.1675
Molecular Weight: 436.5070
m/z: 436.1675 (100.0%), 437.1708 (31.4%), 438.1742 (2.7%), 438.1742 (2.0%)
Elemental Analysis: C, 79.80; H, 5.54; O, 14.66

HRMS (ESI, m/z) calcd for Co9H2404 [M+H]" 437.1747, found 437.1748.

S21



0€00 ~
6500 *

L18S
0L09
2819
rreo
1621~
16€r -
Gag§T -
G991 ~

€G6¥ °
6861
€606~
€oIS "
LViS”
8LIG "
6826 °

C-
5
2023 "
€168 "
2568
S106 *
6,06
9806
GET6
L6L6
986
1886
0866
0200
0200
6560 °
TITT "
€802 "
6V12 "
8€2T "
r0€ee
€ove ”
veve
9082 *
T6ST
8L9C "
0L0€ "

&1e
.—I+~m .
epre "
Peee
HEE
dove
o8Ve

2rae -

01
97
9
97
bt
0
97
"L
"y

NN NN N N N NN N NN NN N

i ————— L

Fso-

Foo-

Foo -

Feo-

/e6°

L6 "

o

© ol =

7.

T T
8. 8.

10.0 9.5

0.0

0 0.5

1.

5

2.5 2.0 1.

3.0

3.5

4.0

5.0 4.5

1 (ppm)

5.5

6.0

7.0 6.5

5 0 5

9.0

¥8¢€¢e

9129

Y550

60%L

SV60
1201
9896
V90L
G689
1695
9L0T
€861
0or9g
96,9
L2326
92€0
G820 "
6LVS "
8¥19 "
6SVE "
or8e -
19€L *
vers -

Q1-99-1-2. 2. fid

21 —

Iy —

65 —

1L —

16 ™

“1gt
Al
‘sel
‘921
XAt
‘821
‘821
‘821
‘821
‘821
eet

2e1
ze1
66T\
[aa

[aas
[aas

[aas

T T T T T T T T T T T
180 160 140 120 110 100 90

170 150 130

190

210 200

1 (ppm)

S22



Sample Name  Q1-99-1-2 Position PLE2 Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename ~ Q1-99-1-2.d ACQMethod  0103m Comment Acquired Time 8/28/2018 9:15:44 PM

<10 1 [+ESI Scan (0.687 min) Frag=135.0V Q1-99-1-2.d

5.6 413.1296

5.4
6.2

| 451.1053 =
1 ’ 4291242 e 497.2788
I

|

il P i, In I

0 480 490 500

1 420 430 440 450 460
= g ek Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: C,7H541CIO,
Exact Mass: 412.1230
Molecular Weight: 412.9130
m/z: 412.1230 (100.0%), 414.1201 (32.0%), 413.1264 (29.2%), 415.1234 (9.3%), 414.1297 (4.1%)
Elemental Analysis: C, 78.54; H, 5.13; Cl, 8.59; O, 7.75

HRMS (ESI, m/z) calcd for C,7H21CIO, [M+H]+ 413.1303, found 413.1296.
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Sample Name Q112342 Position PI-CS Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename ~ Q1-123-4-2.d ACQMethod  0103.m Comment Acquired Time 10/17/2018 9:38:34 PM

%10 2 | +ESI Scan (0.386 min) Frag=135.0v Q1-123-4-2.d Subtract
1 397.1592
0.95
0.9
0.85
0.8
0.75
0.7
0.65
95 435.1353
0.55 |
0.5
0.45
0.4 360.3233
0.35
0.3
0.25
0.2

338.3417
o 379.1482 4131533

0.1 451.1218
0.05 \l

] iN

i | fl I}

300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520
Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: Cy7H51FO»
Exact Mass: 396.1526
Molecular Weight: 396.4614
m/z: 396.1526 (100.0%), 397.1559 (29.2%), 398.1593 (2.7%), 398.1593 (1.4%)
Elemental Analysis: C, 81.80; H, 5.34; F, 4.79; O, 8.07

HRMS (ESI, m/z) calcd for Co7H21FO, [M+H]" 397.1598, found 397.1592.
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Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 2 [ +ESI Scan (0.583 min) Frag=135.0V Q1-123-6-2.d

1.1 411.1596

0.7 395.1643 433.1409

377.1538

0.1 449.‘| 305

A e o i

Uil

" | {
350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510
Counts vs. Mass-to-Charge (m/z)

Chemical Formula: Co7H2,03
Exact Mass: 394.1569
Molecular Weight: 394.4700
m/z: 394.1569 (100.0%), 395.1602 (29.2%), 396.1636 (2.7%), 396.1636 (1.4%)
Elemental Analysis: C, 82.21; H, 5.62; O, 12.17

HRMS (ESI, m/z) calcd for Co7H2,03 [M+H]" 395.1642, found 395.1643.
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Sample Name Q1-143--32 Position P1-E4 Instrument Name Instrument 1 User Name
1Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-143-3-2.d ACQ Method 0103.m ‘Comment Acquired Time 10/17/2018 9:45:33 PM

2 [+ESI Scan (0.303 min) Frag=135.0V Q1-143—-3-2.d Subtract (5)
x10

4 409.1797

0.95
09
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4 - 447.1502
0.35
03
0254
0.2
0.15

0.1 425.1681

463.1404

0.05

ol i | TN
370 380 390 400 410 420

470 480 490 500 510 520

430 440 450 0
Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: CogH54043
Exact Mass: 408.1725
Molecular Weight: 408.4970
m/z: 408.1725 (100.0%), 409.1759 (30.3%), 410.1793 (2.7%), 410.1793 (1.7%)
Elemental Analysis: C, 82.33; H, 5.92; O, 11.75

HRMS (ESI, m/z) calcd for CogH2403 [M+H]" 409.1798, found 409.1797.
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Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType 1RM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 1 | *ESI Scan (0.388 min) Frag=135.0V Q1-95-3-2.d

393.1857
3.6

34
3.2 1

3
28
26
24
22 409.1817

2
1.8
1.6 |
1.4 l
1.2

1
0.8
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0.4 i i
1 \ 431.1625
02|l , H .

1
1t

|
o

i
5 0 400 410 420 430 440 450 460 470 480 490 500 510 520
240300 8 80041970 et Hon Counts vs. Mass-to-Charge (m/z)

Chemical Formula: C,gH2405
Exact Mass: 392.1776
Molecular Weight: 392.4980
m/z: 392.1776 (100.0%), 393.1810 (30.3%), 394.1843 (2.7%), 394.1843 (1.7%)
Elemental Analysis: C, 85.68; H, 6.16; O, 8.15

HRMS (ESI, m/z) calcd for CogH240; [M+H]* 393.1855, found 393.1857.
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Sample Name  Q1-88-1-2 Position P1-F7 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-88-1-2.d ACQ Method 0103.m Comment Acquired Time 7/29/2018 10:46:34 PM

x10 2 | +ESI Scan (1.521 min) Frag=135.0V Q1-88-1-2.d Subtract

ik | 385.1261| UERER; |
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Counts (%) vs. Mz ss-to-Charge (m/z) BHO. ¢\ O00.| | 640, - /840 1 660

o

Chemical Formula: C55H5005,S
Exact Mass: 384.1184
Molecular Weight: 384.4930
m/z: 384.1184 (100.0%), 385.1218 (27.0%), 386.1142 (4.5%), 386.1251 (2.7%), 387.1176 (1.2%)
Elemental Analysis: C, 78.10; H, 5.24; O, 8.32; S, 8.34

HRMS (ESI, m/z) calcd for Co5H200,S [M+H]" 385.1257, found 385.1261.
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Sample Name Q1-994-2 Position P1-F2 Instrument Name Instrument 1 User Name
1Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-99-4-2.d ACQ Method 0103.m Comment Acquired Time 8/28/2018 9:17:53 PM

%10 1 | +ESI Scan (1.472 min) Frag=135.0V Q1-99-4-2.d
6.6 429.1852
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340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640
Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: C31H5405
Exact Mass: 428.1776
Molecular Weight: 428.5310
m/z: 428.1776 (100.0%), 429.1810 (33.5%), 430.1843 (2.7%), 430.1843 (2.7%)
Elemental Analysis: C, 86.89; H, 5.65; O, 7.47

HRMS (ESI, m/z) calcd for Ca;H240; [M+H]" 429.1849, found 429.1852.
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Sample Name Q1-153-2-2 Position Vial 3 Instrument Name Instrument 1 User Name
1Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-153-2-2.d ACQ Method 0103.m Comment Acquired Time 11/4/2018 9:53:54 PM

x10 2 |+ESI Scan (0.784 min) Frag=135.0V Q1-153-2-2.d VSub\racl (6)

1 407.2010
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Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: CogHo605
Exact Mass: 406.1933
Molecular Weight: 406.5250
m/z: 406.1933 (100.0%), 407.1966 (31.4%), 408.2000 (2.7%), 408.2000 (2.0%)
Elemental Analysis: C, 85.68; H, 6.45; O, 7.87

HRMS (ESI, m/z) calcd for CogH260, [M+H]" 407.2006, found 407.2010.
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Sample Name  Q1-110-1-2 Position Vial 6 Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-110-1-2.d ACQMethod  0103.m Comment Acquired Time 11/4/2018 10:09:21 PM

x10 1 |+ESI Scan (0.514 min) Frag=135.0V Q1-110-1-2.d Subtract (2)
85 409.1797
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425.1736

4.5 1 447.1552

11 e AL |

; . .
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Counts (%) vs. Mass-to-Charge (m/z)

MeO

3k

Chemical Formula: CogH403
Exact Mass: 408.1725
Molecular Weight: 408.4970
m/z: 408.1725 (100.0%), 409.1759 (30.3%), 410.1793 (2.7%), 410.1793 (1.7%)
Elemental Analysis: C, 82.33; H, 5.92; O, 11.75

HRMS (ESI, m/z) calcd for CogH2403 [M+H]" 409.1798, found 409.1797.
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Sample Name  Q1-132-2:2 Position PL-ES Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
DataFilename  Q1-132-2-2.d ACQMethod  0103.m Comment Acquired Time 10/17/2018 9:34:22 PM

x10 2 | +*ESI Scan (1.201 min) Frag=135.0V Q1-132-2-2.d Subtract (&3]

1 413.1305
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Counts (%) vs. Mass-to-Charge (m/z)

Cl

3l

Chemical Formula: C,7H541CIO,
Exact Mass: 412.1230
Molecular Weight: 412.9130
m/z: 412.1230 (100.0%), 414.1201 (32.0%), 413.1264 (29.2%), 415.1234 (9.3%), 414.1297 (4.1%)
Elemental Analysis: C, 78.54; H, 5.13; CI, 8.59; O, 7.75

HRMS (ESI, m/z) calcd for C,7H21CI0, [M+H]" 413.1303, found 413.1305.
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Sample Name  Q1-143-1-3 Position P1-F4 Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-143-1-3.d ACQ Method  0103.m Comment Acquired Time 10/17/2018 9:43:58 PM

«10 2 [+ESI Scan (0.319 min) Frag=135.0V Q1-143-1-3.d Subtract (8)
1 447.1657
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FsC

3m

Chemical Formula: CogH51F305
Exact Mass: 446.1494
Molecular Weight: 446.4692
m/z: 446.1494 (100.0%), 447.1527 (30.3%), 448.1561 (2.7%), 448.1561 (1.7%)
Elemental Analysis: C, 75.33; H, 4.74; F, 12.77; O, 7.17

HRMS (ESI, m/z) calcd for CosHy1F30, [M+H]" 447.1566, found 447.1557.
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Sample Name Position Instrument Name User Name
1Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method ‘Comment Acquired Time

+ESI Scan (0.461 min) Frag=135.0vV Q1-141-4-3.d

424.1543
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|
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424 426 428 430 432 434 436 438 440 442 444 446
414 476 318 420 422 424 32D s\ Massto-Charge (miz)

oo
oN»

O,N

3n

Chemical Formula: Co7H51NOy,
Exact Mass: 423.1471
Molecular Weight: 423.4680
m/z: 423.1471 (100.0%), 424.1504 (29.2%), 425.1538 (2.7%), 425.1538 (1.4%)
Elemental Analysis: C, 76.58; H, 5.00; N, 3.31; O, 15.11

HRMS (ESI, m/z) calcd for Co7H21NO4 [M+H]" 424.1543, found 424.1543.
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Sample Name Q1-91-3-2 Position P1-D7 Instrument Name Instrument 1 User Name
Inj Vol_ -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-91-3-2.d ACQ Method 0103.m Comment Acquired Time 7/29/2018 10:50:52 PM

x10 2 [+ESI Scan (1.062 min) Frag=135.0v Q1-91-3-2.d

1 397.1602
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30
Chemical Formula: Co7H54FO,
Exact Mass: 396.1526
Molecular Weight: 396.4614

m/z: 396.1526 (100.0%), 397.1559 (29.2%), 398.1593 (2.7%), 398.1593 (1.4%)
Elemental Analysis: C, 81.80; H, 5.34; F, 4.79; O, 8.07

HRMS (ESI, m/z) calcd for Co7H21FO, [M+H]" 397.1598, found 397.1602.
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Sample Name  Q1-90-3-2 Position PL-E7 Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-90-3-2.d ACQMethod  0103.m Comment Acquired Time 7/29/2018 10:48:43 PM

x10 2 +és| Scan (1.487 min) Frag=135.0V Q1-90-3-2.d Subtract

1 409.1801
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Counts (% vs. Mass-to-Charge (m/z)
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3p

Chemical Formula: CygH54,05
Exact Mass: 408.1725
Molecular Weight: 408.4970
m/z: 408.1725 (100.0%), 409.1759 (30.3%), 410.1793 (2.7%), 410.1793 (1.7%)
Elemental Analysis: C, 82.33; H, 5.92; O, 11.75

HRMS (ESI, m/z) calcd for CogH2403 [M+H]" 409.1798, found 409.1801.
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Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

%10 1 [*ESI Scan (1.463 min) Frag=135.0v Q1-93-1-2.d
2 393.1851
1.9
1.8
1.7
16 {
15 {
1.4
1.3
1.2
1.1
1
375.1742
09 |
os
07
06
0.5
0.4
0.3

0.2
409.1796

0.1
o L

L ol
350 360 370 380 390 400 410 420 4
Counts vs. Mass-to-Charge (m/z)

30 440 450 460 470

Ph
3q
Chemical Formula: CogH2405
Exact Mass: 392.1776
Molecular Weight: 392.4980
m/z: 392.1776 (100.0%), 393.1810 (30.3%), 394.1843 (2.7%), 394.1843 (1.7%)
Elemental Analysis: C, 85.68; H, 6.16; O, 8.15

HRMS (ESI, m/z) calcd for CogH240; [M+H]" 393.1849, found 393.1851.
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S53

Sample Name Q1-151-1-3 Position Vial 2 Instrument Name Instrument 1 User Name

1nj Vol

1 InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  Q1-151-1-3.d ACQ Method 0103.m Comment Acquired Time 11/4/2018 $:52:00 PM

x10 1
2.3

2.2
2.1

2
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1

2
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

+ES| Scan (0.823 min) Frag=135.0V Q1-151-1-3.d

549.1733

571.1545

g ;

o

510 520 530 540 6550 560 570 580 590 600 610 620 630 640 650
Counts (%) vs. Mass-to-Charge (m/z)

TsO

Chemical Formula: C34H5505S
Exact Mass: 548.1657
Molecular Weight: 548.6530
m/z: 548.1657 (100.0%), 549.1691 (36.8%), 550.1725 (6.6%),
550.1615 (4.5%), 551.1649 (1.7%), 550.1700 (1.0%)
Elemental Analysis: C, 74.43; H, 5.14; O, 14.58; S, 5.84

HRMS (ESI, m/z) calcd for Ca4H2s05S [M+H]" 549.1730, found 549.1733.
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S55

Sample Name Q1-124-52 Position P1-AS Instrument Name Instrument 1 User Name
Inj Vol =1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-124-5-2.d ACQ Method 0103.m Comment Acquired Time 10/17/2018 9:42:22 PM

%10 2 [*ESI Scan (0.331 min) Frag=135.0V Q1-124-5-2.d Subtract (3)
1 447.1523
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0.9
0.85
0.8
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0.55 391.1721
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380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570
Counts (%) vs. Mass-to-Charge (m/z)

o

Ph
3s

Chemical Formula: CogH403
Exact Mass: 408.1725
Molecular Weight: 408.4970
m/z: 408.1725 (100.0%), 409.1759 (30.3%), 410.1793 (2.7%), 410.1793 (1.7%)
Elemental Analysis: C, 82.33; H, 5.92; O, 11.75

HRMS (ESI, m/z) calcd for CogH2403 [M+H]" 409.1798, found 409.1793.
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Sample Name Q1-124-4-2 Position P1-F5 Instrument Name Instrument 1 User Name
1Inj Vol oy InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-124-4-2.d ACQ Method 0103.m Comment Acquired Time 10/17/2018 9:32:17 PM

%10 2 | +ESI Scan (1.192 min) Frag=135.0V Q1-124-4-2.d Subtract
1 389.1907
0.95
0.9
0.85
o8
0.75
0.7 | 407.2009
0.65
0.6
0.55
b 429.1837
0.45
0.4
0.35
03
0.25
02 ‘
0.15 445.1595

0.1

0.05 I |
Ju i Iy wodl L Lol I il
310 350 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520
Counts (%) vs. Mass-to-Charge (m/z)

Ph

3t
Chemical Formula: CogH5605
Exact Mass: 406.1933
Molecular Weight: 406.5250

m/z: 406.1933 (100.0%), 407.1966 (31.4%), 408.2000 (2.7%), 408.2000 (2.0%)
Elemental Analysis: C, 85.68; H, 6.45; O, 7.87

HRMS (ESI, m/z) calcd for CogH260; [M+H]" 407.2006, found 407.2009.
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Sample Name  Q1-156-2-2 Position Vial 4 Instrument Name Instrument 1 User Name
nj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Q1-156-2-2.d ACQ Method 0103.m ‘Comment Acquired Time 11/4/2018 10:06:04 PM

%10 1 [+ESI Scan (0.327 min) Frag=135.0V Q1-156-2-2.d Subtract (2)

6.2 441.1616———
6] A
5.8
5.6
5.4
5.2
5
a8
4.6
4.4
a2
4
3.8
3.6 2 (s
34 ~ e
3.2
3
2.8
2.6
2.4
2.2
2 ~435.1973
1.8
1.6
1.4
1.2

5 | : h ;
ozszr 1
g% xLlln hn,t. IL el A l\ll

435 440 445 450 455
e e Counts (%) vs. Mass-to-Charge (m/z)

457.1560

\‘l ) 1.1) } A
460 465 470

Cl 3u

Chemical Formula: CygH,5CIO,
Exact Mass: 440.1543
Molecular Weight: 440.9670
m/z: 440.1543 (100.0%), 442.1514 (32.0%), 441.1577 (31.4%), 443.1547 (10.0%), 442.1610 (4.7%)
Elemental Analysis: C, 78.99; H, 5.71; Cl, 8.04; O, 7.26

HRMS (ESI, m/z) calcd for CooH25CI0, [M+H]" 441.1616, found 441.1616.
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