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Current Data Parameters

NAME gdy-40004-1 H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161214

Time 22.02
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 4

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.93

DW 62.400 usec
DE 6.50 usec
TE 296.6 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

P1 14.30 usec
PLW1 9.10000038 W

F2 - Processing parameters
ST 65536

SF 400.1300092 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Supplementary Figure 1. 'TH NMR spectrum for 1a
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Supplementary Figure 1. 1H NMR spectrum for 1a
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Supplementary Figure 2. 13C NMR spectrum for 1a

Current Data Parameters

NAME gdy-40004-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161214

Time 22.05
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 46

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.60 usec
PLW1 31.98900032 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 9.10000038 W
PLW12 0.24608000 W
PLW13 0.19933000 W

F2 - Processing parameters
ST 32768

SF 100.6127766 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 2. 13C NMR spectrum for 1a
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Current Data Parameters

NAME qdy-40006-1 H
EXPNO 1
Ph OH PROCNO 1
QE? F2 - Acquisition Parameters
Date_ 20161219
Time 19.36
INSTRUM spect
1b Cl PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.93
DW 62.400 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L L PC 1.00
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9 8 7 6 5 4 3 2 1 ppm
™(DO|r=]| =[N (=] “D
[=)=][{=]} Ji=]{=] o [<}]
ol cilai| i) i ) =)
Supplementary Figure 3. "TH NMR spectrum for 1b
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Supplementary Figure 3. 1H NMR spectrum for 1b
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Supplementary Figure 4. 13C NMR spectrum for 1b

Current Data Parameters

NAME qdy-40006-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161219

Time 19.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 92

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 296.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127766 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 4. 13C NMR spectrum for 1b
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NAME gdy-40025-1 H
EXPNO 1
Ph OH PROCNO 1
Qi? F2 - Acquisition Parameters
= Date_ 20161224
MeO / Time 21.55
(@) INSTRUM spect
1c PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 103.52
DW 62.400 usec
DE 6.50 usec
TE 297.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J Ji PC 1.00
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Supplementary Figure 5. "TH NMR spectrum for 1c
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Supplementary Figure 5. 1H NMR spectrum for 1c
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Supplementary Figure 6. °C NMR spectrum for 1c

Current Data Parameters

NAME gdy-40025-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161224

Time 16.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 29

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 295.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127773 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 6. 13C NMR spectrum for 1c
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Current Data Parameters

NAME qgdy-40021-2 H
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Time 16.54
INSTRUM spect
1d Cl PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 297.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
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Supplementary Figure 7. 1H NMR spectrum for 1d
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Supplementary Figure 8. °C NMR spectrum for 1d

Current Data Parameters

NAME qgdy-40021-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161221

Time 16.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 71

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127759 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 8. 13C NMR spectrum for 1d
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Current Data Parameters

NAME gdy-40017-1 H
EXPNO 2
Ph OH PROCNO 1
;:b F2 - Acquisition Parameters
Date_ 20161217
Time 19.36
INSTRUM spect
1e OMe PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Supplementary Figure 9. TH NMR spectrum for 1e
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Supplementary Figure 9. 1H NMR spectrum for 1e
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Supplementary Figure 10. 3C NMR spectrum for 1e

Current Data Parameters

NAME gdy-40017-1 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161217

Time 19.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 113

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127780 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 10. 13C NMR spectrum for 1e
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F2 - Acquisition Parameters
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Time 14.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
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Supplementary Figure 11. 'TH NMR spectrum for 1f
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Supplementary Figure 11. 1H NMR spectrum for 1f
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Supplementary Figure 12. 13C NMR spectrum for 1f

Current Data Parameters

NAME qgdy-30184 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170116

Time 14.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 60

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 296.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127788 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 12. 13C NMR spectrum for 1f
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NAME gdy-40012-1 H
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F2 - Acquisition Parameters
Date_ 20161216
Time 17.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 103.52
DW 62.400 usec
DE 6.50 usec
TE 294.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Supplementary Figure 13. "TH NMR spectrum for 1g
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Supplementary Figure 13. 1H NMR spectrum for 1g
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Supplementary Figure 14. 13C NMR spectrum for 1g

Current Data Parameters

NAME gdy-40012-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161214

Time 21.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 46

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.60 usec
PLW1 31.98900032 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 9.10000038 W
PLW12 0.24608000 W
PLW13 0.19933000 W

F2 - Processing parameters
ST 32768

SF 100.6127780 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 14. 13C NMR spectrum for 1g
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Current Data Parameters
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EXPNO 1
F PROCNO 1
OH F2 - Acquisition Parameters
Date_ 20160324
N Time 19.47
N INSTRUM spect
Ph PROBHD 5 mm PABBO BB/
PULPROG zg30
1h TD 65536
SOLVENT Acetone
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 70.97
DW 62.400 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Supplementary Figure 15. TH NMR spectrum for 1h
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Supplementary Figure 15. 1H NMR spectrum for 1h
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Supplementary Figure 16. 3C NMR spectrum for 1h
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Current Data Parameters

NAME qdy-20089 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160324

Time 19.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 206

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127115 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 16. 13C NMR spectrum for 1h
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Current Data Parameters

NAME qdy-20089 F
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160324
Time 19.49
INSTRUM spect

Ph PROBHD 5 mm PABBO BB/
PULPROG zgflgn
TD 131072
SOLVENT Acetone
NS 16
DS 0
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 196.92
DW 5.600 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.4607164 MHz
NUC1 19F
P1l 14.70 usec
PLW1 15.99600029 W
F2 - Processing parameters
ST 65536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

h

T T T T T T T T T
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Supplementary Figure 17. 1°F NMR spectrum for 1h
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Supplementary Figure 17. 19F NMR spectrum for 1h
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Current Data Parameters

NAME ady-10149 H
Ph OH EXPNO 1
PROCNO 1
\\\ F2 - Acquisition Parameters
AN Date_ 20160328
Pr] Time 16.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
1i PULPROG zg30
TD 65536
SOLVENT Acetone
NS 7
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.93
DW 62.400 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L—J L PC 1.00
V_,JJ _ A o
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Supplementary Figure 18. "TH NMR spectrum for 1i
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Supplementary Figure 18. 1H NMR spectrum for 1i
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Supplementary Figure 19. 13C NMR spectrum for 1i

Current Data Parameters

NAME qdy-10149 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160328

Time 16.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 78

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127125 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 19. 13C NMR spectrum for 1i
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Current Data Parameters
NAME qdy-10181 H
EXPNO 1
Ph OH PROCNO 1
QE} F2 - Acquisition Parameters
Date_ 20160328
Time 16.16
. INSTRUM spect
1j OMe PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT Acetone
NS 5
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 70.97
DW 62.400 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
1.00
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Supplementary Figure 20. "TH NMR spectrum for 1j
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Supplementary Figure 20. 1H NMR spectrum for 1j


Supplementary Figure 21. 3C NMR spectrum for 1j
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Current Data Parameters

NAME qdy-10181 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160328

Time 16.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 50

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127095 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 21. 13C NMR spectrum for 1j
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Current Data Parameters

NAME qdy-20025 H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160120
Time 19.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT Acetone
NS 13
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 126.97
DW 62.400 usec
DE 6.50 usec
TE 303.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300064 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

J ~J PC 1.00

L i .

95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm
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Supplementary Figure 22. "TH NMR spectrum for 1k
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Supplementary Figure 22. 1H NMR spectrum for 1k


Supplementary Figure 23. 13C NMR spectrum for 1k
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Current Data Parameters

NAME qdy-20025 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160120

Time 19.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 101

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 303.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6126768 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 23. 13C NMR spectrum for 1k
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Current Data Parameters
NAME qdy-10173 H
EXPNO 1
Ph OH PROCNO 1
<i:> F2 - Acquisition Parameters
Ph Date_ 20160529
Time 21.08
“Ae() . INSTRUM spect
1i PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT Acetone
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.55
DW 62.400 usec
DE 6.50 usec
TE 300.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300066 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Supplementary Figure 24. "TH NMR spectrum for 1{'
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Supplementary Figure 24. 1H NMR spectrum for 1i'
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Supplementary Figure 25. 13C NMR spectrum for 1i'

ppm

Current Data Parameters

NAME qdy-10173 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160529

Time 21.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 106

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 300.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127034 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 25. 13C NMR spectrum for 1i'
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Current Data Parameters

NAME gdy-wcw—-1019 H
Ph OH EXPNO 3
PROCNO 1
<i> 9) F2 - Acquisition Parameters
Date_ 20160326
| / Time 14.03
INSTRUM spect
11 PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT Acetone
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300066 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Jk PC 1.00
M//J {mywj LJ Jkl, L Ak I
R D D D B I L R B
9 5 4 3 2 1 ppm
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Supplementary Figure 26. "TH NMR spectrum for 1l


qdy
rac-5

qdy
文本框
Supplementary Figure 26. 1H NMR spectrum for 1l


Supplementary Figure 27. 13C NMR spectrum for 1l
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Current Data Parameters

NAME gdy-wcw-1019 C
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160326

Time 14.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 101

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127162 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 27. 13C NMR spectrum for 1l
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Current Data Parameters

NAME ady-20058 H
EXPNO 2
Ph OH PROCNO 1
<::> F2 - Acquisition Parameters
= Date_ 20160227
HO S Time 21.45
— INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
im TD 65536
SOLVENT Acetone
NS 6
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 112.31
DW 62.400 usec
DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
b J PC 1.00
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Supplementary Figure 28. TH NMR spectrum for 1m
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Supplementary Figure 28. 1H NMR spectrum for 1m


Supplementary Figure 29. 13C NMR spectrum for 1m
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Current Data Parameters

NAME qdy-20058 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160227

Time 16.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 159

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127052 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 29. 13C NMR spectrum for 1m
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Current Data Parameters

NAME qdy-20143-H
EXPNO 1
Ph OH PROCNO 1
<E> F2 - Acquisition Parameters
AN Date_ 20160508
| Time 21.51
= INSTRUM spect
1n F PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT Acetone
NS 6
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300066 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
4J . e AJL "

I
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Supplementary Figure 30. "TH NMR spectrum for 1n
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Supplementary Figure 30. 1H NMR spectrum for 1n


Supplementary Figure 31. 13C NMR spectrum for 1n
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Current Data Parameters

NAME qdy-20143-C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160508

Time 21.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 80

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127184 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


qdy
rac-5

qdy
文本框
Supplementary Figure 31. 13C NMR spectrum for 1n
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Supplementary Figure 32. '°F NMR spectrum for 1n
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Current Data Parameters

NAME qdy-20143-F
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160508

Time 22.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 4

DS 0

SWH 93750.000 Hz
FIDRES 1.430511 Hz
AQ 0.3495253 sec
RG 196.92

DW 5.333 usec
DE 6.50 usec
TE 299.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.4607162 MHz
NUC1 19F

Pl 14.70 usec
PLW1 15.99600029 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 376.4983660 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


qdy
rac-5

qdy
文本框
Supplementary Figure 32. 19F NMR spectrum for 1n
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Current Data Parameters
NAME gdy-wcw—-1013 H
EXPNO 2
Ph OH PROCNO 1
<§> Me F2 - Acquisition Parameters
Date_ 20160301
Time 21.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
10 PULPROG zg30
Me TD 65536
SOLVENT Acetone
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 82.92
DW 62.400 usec
DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300066 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Lol .

9 5 4 3 2 1 ppm
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Supplementary Figure 33. 'TH NMR spectrum for 10
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Supplementary Figure 33. 1H NMR spectrum for 1o


Supplementary Figure 34. 13C NMR spectrum for 10
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Current Data Parameters

NAME gdy-wcw-1013 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160301

Time 21.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 81

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127029 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 34. 13C NMR spectrum for 1o


Current Data Parameters

NAME gdy-20110-2 H

EXPNO 3

PROCNO 1

F2 - Acquisition Parameters

Date_ 20160415

Time 23.03

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT Acetone

NS 12

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 49.32

DW 62.400 usec

DE 6.50 usec

TE 297.7 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 400.1324710 MHz

NUC1 1H

Pl 14.50 usec

PLW1 11.99499989 W

F2 - Processing parameters

ST 65536

SF 400.1299916 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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I
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Supplementary Figure 35. TH NMR spectrum for 1p
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Supplementary Figure 35. 1H NMR spectrum for 1p
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Supplementary Figure 36. '3C NMR spectrum for 1p

Current Data Parameters

NAME gdy-20110-2 C
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160415

Time 23.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 268

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127042 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 36. 13C NMR spectrum for 1p
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Current Data Parameters

NAME qdy-20018 C
EXPNO 2
Ph OH PROCNO 1
<::> F2 - Acquisition Parameters
Date_ 20160328
Time 16.34
H() INSTRUM spect
PROBHD 5 mm PABBO BB/
1q PULPROG zg30
TD 65536
SOLVENT Acetone
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 70.97
DW 62.400 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300066 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Supplementary Figure 37. "TH NMR spectrum for 1q
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Supplementary Figure 37. 1H NMR spectrum for 1q


Supplementary Figure 38. 13C NMR spectrum for 1q
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Current Data Parameters

NAME qdy-10181 H
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160328

Time 16.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 84

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127072 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 38. 13C NMR spectrum for 1q
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Current Data Parameters

NAME ady-20063 H
EXPNO 2
Ph OH PROCNO 1
;::T F2 - Acquisition Parameters
Me Date_ 20160310
Time 20.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
1r PULPROG zg30
TD 65536
SOLVENT Acetone
NS 5
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.84
DW 62.400 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
U {~)ﬁj kg PC 1.00
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Supplementary Figure 39. 'TH NMR spectrum for 1r
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Supplementary Figure 39. 1H NMR spectrum for 1r


Supplementary Figure 40. 3C NMR spectrum for 1r
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Current Data Parameters

NAME qdy-20063 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160310

Time 19.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 143

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127169 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 40. 13C NMR spectrum for 1r
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7.607
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7.426
7.318
7.300
7.280
7.230
7.212
7.194
6.778
6.756
—5.469
—2.996
2.061
2.056
2.050
2.045
2.039
0.204

Current Data Parameters
NAME qdy-20016 H
EXPNO 3
Ph OH PROCNO 1
§::> F2 - Acquisition Parameters
Date 20160328
TMS Time 16.38
INSTRUM spect
1s PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT Acetone
NS 7
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300066 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
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Supplementary Figure 41. "TH NMR spectrum for 1s
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Supplementary Figure 41. 1H NMR spectrum for 1s


Supplementary Figure 42. 3C NMR spectrum for 1s
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Current Data Parameters

NAME qgdy-20016 C
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160328

Time 19.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 119

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127064 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 42. 13C NMR spectrum for 1s
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Current Data Parameters

NAME qdy-20085-2 H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160319

Time 19.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CD2C12

NS 14

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 39.46

DW 62.400 usec
DE 6.50 usec
TE 297.9 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

P1 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
ST 65536

SF 400.1300152 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Supplementary Figure 43. 'TH NMR spectrum for 1t
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Supplementary Figure 43. 1H NMR spectrum for 1t
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Supplementary Figure 44. 13C NMR spectrum for 1t

Current Data Parameters

NAME qdy-200885-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160318

Time 21.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 98

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127270 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 44. 13C NMR spectrum for 1t
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Current Data Parameters

NAME qdy-10160 H
EXPNO 2
Ph_ OH PROCNO 1
\\\ F2 - Acquisition Parameters
AN Me Date_ 20160328
Time 19.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
1u PULPROG 2g30
TD 65536
SOLVENT Acetone
NS 7
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 45.67
DW 62.400 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
LJ PC 1.00
i, - . JL JLJ L
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Supplementary Figure 45. "TH NMR spectrum for 1u
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Supplementary Figure 45. 1H NMR spectrum for 1u


Supplementary Figure 46. 13C NMR spectrum for 1u
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Current Data Parameters

NAME agdy-10160 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160328

Time 19.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 132

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127155 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 46. 13C NMR spectrum for 1u
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Current Data Parameters

NAME qdy-20116 H
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160418

Time 21.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT Acetone

NS 6

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 103.52

DW 62.400 usec
DE 6.50 usec
TE 296.9 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
ST 65536

SF 400.1300067 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

o A=l © N el il =]

(] || N (=] -] |

o Ao - o AN
—

Supplementary Figure 47. "TH NMR spectrum for 1v
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Supplementary Figure 47. 1H NMR spectrum for 1v


Supplementary Figure 48. '3C NMR spectrum for 1v
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Current Data Parameters

NAME qdy-20116 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160418

Time 19.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 139

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127051 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 48. 13C NMR spectrum for 1v


Current Data Parameters

NAME gdy-20114-c H
EXPNO 2
Ph OH PROCNO 1
\\\ F2 - Acquisition Parameters
\\\ Date_ 20160416
X Time 19.16
F{C) INSTRUM spect
PROBHD 5 mm PABBO BB/
1w PULPROG 2930
TD 65536
SOLVENT Acetone
NS 5
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300066 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
U pC 1.00
IR R D D e D B A I N B
10 9 8 7 6 5 4 3 2 1 ppm
L n(wv C)ET - (=] [v21K=4 o]
] celelef(e Q Qe Qe
o AN|[AN|AN|~||N - |- N

Supplementary Figure 49. TH NMR spectrum for 1w
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Supplementary Figure 49. 1H NMR spectrum for 1w
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Supplementary Figure 50. 13C NMR spectrum for 1w

Current Data Parameters

NAME gdy-20114-c C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
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Supplementary Figure 50. 13C NMR spectrum for 1w
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Supplementary Figure 51.

TH NMR spectrum for 1x
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Supplementary Figure 51. 1H NMR spectrum for 1x
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Supplementary Figure 52. 13C NMR spectrum for 1x
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Supplementary Figure 53. 'TH NMR spectrum for 1y
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Supplementary Figure 53. 1H NMR spectrum for 1y
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Supplementary Figure 54. '3C NMR spectrum for 1y
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D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
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Supplementary Figure 54. 13C NMR spectrum for 1y
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Supplementary Figure 55. TH NMR spectrum for 1z
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Supplementary Figure 55. 1H NMR spectrum for 1z


Supplementary Figure 56. °C NMR spectrum for 1z
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FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
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DE 6.50 usec
TE 297.4 K
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D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768
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SSB 0
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GB 0
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Supplementary Figure 56. 13C NMR spectrum for 1z
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Supplementary Figure 57. 'TH NMR spectrum for 1aa
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Supplementary Figure 57. 1H NMR spectrum for 1aa


Supplementary Figure 58. 13C NMR spectrum for 1aa

()} Lo ~ < < N OO MM O
(@) Ln — OO~ < <O < ~ N ™ I <t — 00 O O™~
()} — (e0) T M O < IO O A O < ~ O 1 NN MO W N
. . . e e e e e e < O [e6) O 0 O TN M —
L ~ ~ O OO M>~~ WO LW DY . L T R
(@) Lo < M AN NN N - O < ™M O O)Y O)Y O O) O 0O WO
N — — L A R e A s B e B e R | o0 00 ~ M NN ANANAN A
Ph. OH
X CN
HO
1aa
M WO
I I I I ! I ! I ! I ! I ! I ! I
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters
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F2 - Acquisition Parameters
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INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
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DS 0
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FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
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Supplementary Figure 58. 13C NMR spectrum for 1aa
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Supplementary Figure 59. TH NMR spectrum for 1ab
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Supplementary Figure 59. 1H NMR spectrum for 1ab


Supplementary Figure 60. °C NMR spectrum for 1ab
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INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
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AQ 1.3631488 sec
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DW 20.800 usec
DE 6.50 usec
TE 297.7 K
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TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
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======== CHANNEL f2 ========
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NUC2 1H
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PLW13 0.27713001 W
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Supplementary Figure 60. 13C NMR spectrum for 1ab
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Supplementary Figure 61. "TH NMR spectrum for 1ac


qdy
rac-5

qdy
文本框
Supplementary Figure 61. 1H NMR spectrum for 1ac
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Supplementary Figure 62. 13C NMR spectrum for 1ac
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======== CHANNEL fl ========
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Supplementary Figure 62. 13C NMR spectrum for 1ac
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Supplementary Figure 63. TH NMR spectrum for 1ad
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Supplementary Figure 63. 1H NMR spectrum for 1ad


Supplementary Figure 64. 13C NMR spectrum for 1ad
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PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
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FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.4 K
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D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
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Supplementary Figure 64. 13C NMR spectrum for 1ad
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Supplementary Figure 65. TH NMR spectrum for 1ae
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Supplementary Figure 65. 1H NMR spectrum for 1ae


Supplementary Figure 66. >°C NMR spectrum for 1ae

~ ™M 0O OIS M~ O 0N W o
(@) ~ - N O MO M < ()} ~ OW O (e6) N O WO N O ™~
()} ™M M O OO O ™ LW —H WO — ~ W 00 (@) DO O AN ANM
. o e e e e e e e e o o o (@) o) < O 0 ()} OO~ M O
Tol ~r~ O0WHOOWIMSIMSMLW < . o e e . I
(@) L T M NN AN NN A A < i O ©OM Lo O O)Y O)Y O)Y O)Y O 0O
AN — L R e A e A e A e A e A e R o A e M | N O ~r~- - Ln ™M AN AN AN AN NN
A
LD o
O \\Ph
HO
1ae
M il
I I I I ! I ! I ! I ! I ! I ! I
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME qdy-20068 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160310

Time 19.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 115

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127177 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 66. 13C NMR spectrum for 1ae
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OMe EXPNO 1
PROCNO 1
O F2 - Acquisition Parameters
Date 20160428
MeO OH Time 19.38
INSTRUM spect
% PROBHD 5 mm PABBO BB/
Ph PULPROG zg30
HO TD 65536
SOLVENT Acetone
1af NS 3
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.93
DW 62.400 usec
DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300065 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JL J PC 1.00
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Supplementary Figure 67. "TH NMR spectrum for 1af
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Supplementary Figure 67. 1H NMR spectrum for 1af


Supplementary Figure 68. 1°C NMR spectrum for 1af
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Current Data Parameters

NAME qdy-20126 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160428

Time 19.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 105

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127103 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 68. 13C NMR spectrum for 1af
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\\\ F2 - Acquisition Parameters
X M Date_ 20160504
Time 22.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
1ag PULPROG 2g30
TD 65536
SOLVENT Acetone
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300068 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e JL I " J\«.‘.__,_bJLAJ lJL
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Supplementary Figure 69. '"TH NMR spectrum for 1ag
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Supplementary Figure 69. 1H NMR spectrum for 1ag


Supplementary Figure 70. 13C NMR spectrum for 1ag
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Current Data Parameters

NAME qdy-20136 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160504

Time 22.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 95

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127103 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 70. 13C NMR spectrum for 1ag
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Supplementary Figure 71. '"H NMR spectrum for 3a
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Current Data Parameters

NAME gdy-40018-1 H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161217

Time 19.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 4

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 39.46

DW 62.400 usec
DE 6.50 usec
TE 296.8 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

P1 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
ST 65536

SF 400.1300043 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Supplementary Figure 71. 1H NMR spectrum for 3a
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Supplementary Figure 72. "TH NMR spectrum for 3a

Current Data Parameters

NAME gdy-40018-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161217

Time 19.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 50

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127780 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 72. 1H NMR spectrum for 3a
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INSTRUM spect
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TD 65536
SOLVENT CDC13
MeO Cl e 5
3b DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 34.77
DW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300087 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
’JU LJ PC 1.00
R D A D e B B L I IR
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Supplementary Figure 73. 'TH NMR spectrum for 3b
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Supplementary Figure 73. 1H NMR spectrum for 3b
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Supplementary Figure 74. 13C NMR spectrum for 3b

Current Data Parameters

NAME gdy-40018-3 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161219

Time 19.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 67

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 296.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127824 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 74. 13C NMR spectrum for 3b
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Current Data Parameters

NAME qdy-40025 H
EXPNO 1
PROCNO 1
Ph iy A F2 - Acquisition Parameters
“ C Date_ 20161229
° Time 15.05
INSTRUM spect
/ () PROBHD 5 mm DUL 13C-1
PULPROG zg30
= TD 65536
SOLVENT CDC13
NS 4
MeO 3c DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.30 usec
PLW1 9.10000038 W
F2 - Processing parameters
ST 65536
SF 400.1300090 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Supplementary Figure 75. TH NMR spectrum for 3c
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Supplementary Figure 75. 1H NMR spectrum for 3c
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Supplementary Figure 76. 1°C NMR spectrum for 3c

Current Data Parameters

NAME qgdy-40025-4 C
EXPNO 1
PROCNO 2

F2 - Acquisition Parameters
Date_ 20161229

Time 15.10
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 67

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 296.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.60 usec
PLW1 31.98900032 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 9.10000038 W
PLW12 0.24608000 W
PLW13 0.19933000 W

F2 - Processing parameters
ST 32768

SF 100.6127765 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 76. 13C NMR spectrum for 3c
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Current Data Parameters
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Ph o A F2 - Acquisition Parameters
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O 3d Cl Do 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 45.67
DW 62.400 usec
DE 6.50 usec
TE 297.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300091 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
)W M pC 1.00
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Supplementary Figure 77. "TH NMR spectrum for 3d
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Supplementary Figure 77. 1H NMR spectrum for 3d


oM O < OO~ MmO Mm>WWWOUmMm
oM AN O OO MHWOWWOWMHMANLL FTOHONM O A ~ O <t 0O 0O O
NN N OWOONLI OWOO AN [~ 0 LD o ™~ ™M 0 O — WO
o e e e e e e e e e e e e e e e e e 0 ™~ N N I~
N~ O WO MMANO O M~~~ [~ < st~ . e e e e
— oo OO MOONNNNNNNA A o D~ — 00~ o
NN N R R 5 A ~ O MmN NN
@)
Prk’ ! Ac
{ ]
3d Cl
I I I I ! I ! I ! I ! I ! I ! I
200 180 160 140 120 100 80 60 40 20 ppm

Supplementary Figure 78. 13C NMR spectrum for 3d

Current Data Parameters

NAME qgdy-40022-3 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161224

Time 21.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 51

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127780 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 78. 13C NMR spectrum for 3d


3.809
3.013
2.988
2.980
2.971
2.937
2.517
2.384
2.298
2.254
2.184
2.162
2.136
2.127
2.088
2.080
1.954
1.901
1.891
1.853
1.730
1.683
1.651
1.634
1.612

Te\[—" T ————\—

Current Data Parameters

NAME qdy-40018-2 H
EXPNO 1
(@) PROCNO 1
Ph e i
. Ac F2 - Acquisition Parameters
3 . Date_ 20161217
Time 19.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
MeS 3e OMe s 2
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DW 62.400 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300012 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J J U pC 1.00
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Supplementary Figure 79. "TH NMR spectrum for 3e
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Supplementary Figure 79. 1H NMR spectrum for 3e
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Supplementary Figure 80. °C NMR spectrum for 3e

Current Data Parameters

NAME gdy-40018-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161217

Time 19.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 76

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127795 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 80. 13C NMR spectrum for 3e
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Current Data Parameters
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F2 - Acquisition Parameters
O Date_ 20161219
1, Time 19.46
/\C INSTRUM spect
. PROBHD 5 mm PABBO BB/
PULPROG zg30
Ph D 65536
SOLVENT CDC13
NS 4
DS 0
SWH 8012.820 Hz
MeO FIDRES 0.122266 Hz
3f AQ 4.0894465 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300088 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
) T

95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 ppm
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Supplementary Figure 81. "TH NMR spectrum for 3f
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Supplementary Figure 81. 1H NMR spectrum for 3f
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Supplementary Figure 82. 13C NMR spectrum for 3f

Current Data Parameters

NAME qdy-30187 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161207

Time 19.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 99

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 296.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127744 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 82. 13C NMR spectrum for 3f


Current Data Parameters

NAME qdy-40018-4 H
EXPNO 1
= / @) PROCNO 1
S—/ Y F2 - Acquisition Parameters
. Ac Date_ 20161219
i Time 19.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 4
MeO 3 Cl DS 0
g SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 45.67
DW 62.400 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300009 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J PC 1.00
A )

95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm
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Supplementary Figure 83. "TH NMR spectrum for 3g
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Supplementary Figure 83. 1H NMR spectrum for 3g
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Current Data Parameters
NAME gdy-40018-4 C
EXPNO 1
// @) PROCNO 1
S L i A F2 - Acquisition Parameters
. c Date_ 20161219
° Time 19.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 60
Meo 3 Cl DS 0
g SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 296.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
u WWWMWWW PLW13 0.27713001 W
F2 - Processing parameters
ST 32768
T T T T T T T T T T T T T T T T T T T T SF 100.6127773 MHz
200 180 160 140 120 100 80 60 40 20 ppm Zgg 0 M
LB 1.00 Hz
GB 0
PC 1.40

Supplementary Figure 84. 13C NMR spectrum for 3g
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Supplementary Figure 84. 13C NMR spectrum for 3g


Current Data Parameters

NAME qgdy-40023-4 H
C) EXPNO 2
—_— PROCNO 1
iy,
Ph,/ Ac F2 - Acquisition Parameters
% ° Date_ 20161228
Time 20.29
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
“A () (:I SOLVENT CDC13
e NS 4
3h DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 126.97
DW 62.400 usec
DE 6.50 usec
TE 295.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.30 usec
PLW1 9.10000038 W
F2 - Processing parameters
ST 65536
SF 400.1300091 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L WA T A
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Supplementary Figure 85. TH NMR spectrum for 3h
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Supplementary Figure 85. 1H NMR spectrum for 3h
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Supplementary Figure 86. 3°C NMR spectrum for 3h

Current Data Parameters

NAME qgdy-40023-4 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161228

Time 20.20
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 161

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 295.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.60 usec
PLW1 31.98900032 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 9.10000038 W
PLW12 0.24608000 W
PLW13 0.19933000 W

F2 - Processing parameters
ST 32768

SF 100.6127743 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 86. 13C NMR spectrum for 3h


7.476
7.458
7.415
7.404
7.390
7.382
7.368
7.350
7.342
7.320
7.294
7.271
7.260
6.905
6.882
4.344
4.299
4.282
4.264
4.259
4.241
4.223
4.178
3.816
2.772
2.695
2.394
2.386
2.355
2.348
2.230
2.208
2.160
2.138
2.030
2.007
2.003
1.977
1.955
1.883
1.874
1.696
1.657
1.647
1.625
1.254
1.236
1.219
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Current Data Parameters

NAME qgdy-40023-2 H
EXPNO 2
0 PROCNO 1
Ph e F2 - Acquisition Parameters
o, COEt Date_ 20161228
Time 20.11
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
Meo 3| CI NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.30 usec
PLW1 9.10000038 W
F2 - Processing parameters
ST 65536
SF 400.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. ““‘4 N M MWJW&JNIJLM

95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm
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Supplementary Figure 87. '"TH NMR spectrum for 3i
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Supplementary Figure 87. 1H NMR spectrum for 3i
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Supplementary Figure 88. 3C NMR spectrum for 3i

Current Data Parameters

NAME qgdy-40023-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161228

Time 16.52
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 57

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 295.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.60 usec
PLW1 31.98900032 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 9.10000038 W
PLW12 0.24608000 W
PLW13 0.19933000 W

F2 - Processing parameters
ST 32768

SF 100.6127773 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 88. 13C NMR spectrum for 3i
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—2.173
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Current Data Parameters

NAME qgdy-40023-3 H
EXPNO 1
Me 0 PROCNO 1
F2 - Acquisition Parameters
Ph Me O Date_ B 20161224
~, . Time 16.41
“Ae INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 4
DS 0
MeO 3j Cl SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300077 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
» 1 e N .
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Supplementary Figure 89. 'TH NMR spectrum for 3j
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Supplementary Figure 89. 1H NMR spectrum for 3j
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Supplementary Figure 90. 3C NMR spectrum for 3j

Current Data Parameters

NAME qgdy-40023-3 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161224

Time 16.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 85

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 296.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127751 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 90. 13C NMR spectrum for 3j
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TH NMR spectrum for 3k

Current Data Parameters

NAME qdy-20093-2 H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160326

Time 13.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CD2C12

NS 5

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 34.77

DW 62.400 usec
DE 6.50 usec
TE 296.8 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
ST 65536

SF 400.1300152 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Supplementary Figure 91. 1H NMR spectrum for 3k
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Supplementary Figure 92. 3C NMR spectrum for 3k

Current Data Parameters

NAME qgdy-20093-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160326

Time 13.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 96

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127307 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 92. 13C NMR spectrum for 3k
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Supplementary Figure 93. '°F NMR spectrum for 3k

Current Data Parameters

NAME qdy-20093-2 F
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160326

Time 13.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 35

DS 2

SWH 93750.000 Hz
FIDRES 1.430511 Hz
AQ 0.3495253 sec
RG 196.92

DW 5.333 usec
DE 6.50 usec
TE 297.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.4607162 MHz
NUC1 19F

Pl 14.70 usec
PLW1 15.99600029 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 376.4983660 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 93. 19F NMR spectrum for 3k


Current Data Parameters

NAME qdy-20112-3 H
EXPNO 1
C) PROCNO 2
iy F2 - Acquisition Parameters
Ph, AC Date_ 20160604
“ . Time 22.04
INSTRUM spect
Ph PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
NS 5
DS 0
HO SWH 8012.820 Hz
3' FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J PC 1.00
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Supplementary Figure 94. "TH NMR spectrum for 3I
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Supplementary Figure 94. 1H NMR spectrum for 3l
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Current Data Parameters
NAME qgdy-20112-3 C
EXPNO 1
O PROCNO 2
F)h iy F2 - Acquisition Parameters
- AcC Date_ 20160604
% ° Time 22.03
INSTRUM spect
Ph PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CD2C12
NS 72
DS 0
3| SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 300.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
w”mwmmmwm PLW13 0.27713001 W
F2 - Processing parameters
ST 32768
T T T T T T T T T T T T T T T T T T T T ] SF 100.6127277 MHz
200 180 160 140 120 100 80 60 40 20 ppm ggg 0 M
LB 1.00 Hz
GB 0
PC 1.40

Supplementary Figure 95. 13C NMR spectrum for 3l
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Supplementary Figure 95. 13C NMR spectrum for 3l


7.446
7.428
7.396
7.359
7.349
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7.303
7.282
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7.236
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5.320
3.778
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2.270
2.258
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2.213
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2.132
2.120
2.111
2.097
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2.074
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Current Data Parameters

NAME qgdy-20012-2 H
EXPNO 3
O PROCNO 1
Pr[ e AcC F2 - Acquisition Parameters
Z, . Date_ 20160128
Time 21.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
HO OMe s ¢
D
3m SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 70.97
DW 62.400 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300149 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JL J qu pC 1.00
L | A
IR D D D B B I IR B
9 8 7 6 5 4 3 2 1 ppm
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Supplementary Figure 96. TH NMR spectrum for 3m
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Supplementary Figure 96. 1H NMR spectrum for 3m
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Supplementary Figure 97. 13C NMR spectrum for 3m

Current Data Parameters

NAME qgdy-20012-2 C
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160128

Time 21.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 111

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127284 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 97. 13C NMR spectrum for 3m


Current Data Parameters

NAME gdy-20036 H
EXPNO 2
@) PROCNO 1
Ph T F2 - Acquisition Parameters
A Ac Date_ 20160128
o Time 22.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
NS 6
HO cl DS 0
3n SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.84
DW 62.400 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300154 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o
R R D D D e D D I I I B
10 9 7 6 5 4 3 2 1 0 ppm
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Supplementary Figure 98. "TH NMR spectrum for 3n
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Supplementary Figure 98. 1H NMR spectrum for 3n
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Supplementary Figure 99. 13C NMR spectrum for 3n

Current Data Parameters

NAME qgdy-20036- C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160627

Time 21.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 56

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127277 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 99. 13C NMR spectrum for 3n
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Supplementary Figure 100. '"TH NMR spectrum for 30

Current Data Parameters

NAME qdy-200881-1 H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160318

Time 21.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CD2C12

NS 10

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 34.77

DW 62.400 usec
DE 6.50 usec
TE 296.9 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
ST 65536

SF 400.1300149 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Supplementary Figure 100. 1H NMR spectrum for 3o
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Supplementary Figure 101. '3C NMR spectrum for 30

Current Data Parameters

NAME qdy-200881-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160318

Time 21.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 115

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127299 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 101. 13C NMR spectrum for 3o


Current Data Parameters

NAME qdy-20093-1 H
EXPNO 1
@) PROCNO 1
Ph Ty F2 - Acquisition Parameters
3 Ac Date_ 20160324
3 (] Time 19.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
/ \ PULPROG 2930
D 65536
S SOLVENT CD2C12
NS 6
HO 3 DS 0
P SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

M
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Supplementary Figure 102. '"H NMR spectrum for 3p
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Supplementary Figure 102. 1H NMR spectrum for 3p
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Supplementary Figure 103. 3C NMR spectrum for 3p

Current Data Parameters

NAME qgdy-20093-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160324

Time 19.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 102

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127292 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 103. 13C NMR spectrum for 3p
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Current Data Parameters
NAME qgdy-20087-2 H
Ph SAc PROCNO :
—
-~ F2 - Acquisition Parameters
13h Date_ 20160318
Time 21.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
NS 7
ba DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 82.92
DW 62.400 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300151 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
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Supplementary Figure 104. '"H NMR spectrum for 5a
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Supplementary Figure 104. 1H NMR spectrum for 5a
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Supplementary Figure 105. '3C NMR spectrum for 5a

ppm

Current Data Parameters

NAME qdy-20087-2 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160318

Time 22.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 168

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127277 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 105. 13C NMR spectrum for 5a
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Current Data Parameters

NAME gdy-20150-2 H
Ph SAC EXPNO 2
PROCNO 1
c::::<
F2 - Acquisition Parameters
Ph Date_ 20160517
Time 15.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
MeO SOLVENT cDbCl13
ha' NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.84
DW 62.400 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
oy JL v
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Supplementary Figure 106. '"TH NMR spectrum for 5a’
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Supplementary Figure 106. 1H NMR spectrum for 5a'


MeO

O (@) (@) < < O H O~ ANOAN M ™~
o™ (@) [Q\] O N OO NMETO WL O N OISTI~ O 00 O — (o)
< O Ne) O M O 0WL O W<ETHMO — O OO O —
. . . e e+ e e e e 4 e e« e e« +N ™M o) WO ™ —
— ™ (@) < <t O 00 00 00 00 ™ W W < . . . . . .
— (@) LO MM MO ANNANNANNN — — O ~ WO O LO (@)
[Q\] — — A A A A A A A A A A O ~r- - LO ™
Ph SAc
Ph
5a'
[ N—
[ [ [ [ [ [ i [ i [ i [ i [
200 180 160 140 120 100 80 60 40 20 ppm

Supplementary Figure 107. 3C NMR spectrum for 5a’

Current Data Parameters

NAME gdy-20150-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160515

Time 20.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 180

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127744 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 107. 13C NMR spectrum for 5a'
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Current Data Parameters
NAME gdy-20133-1 H
EXPNO 1
Ph 'SAC PROCNO 1
14 4
- F2 - Acquisition Parameters
Date_ 20160525
Time 20.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
5b OMe D 65536
SOLVENT CD2C12
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
,A JL@ M N o
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Supplementary Figure 108. "TH NMR spectrum for 5b
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Supplementary Figure 108. 1H NMR spectrum for 5b
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Supplementary Figure 109. 3C NMR spectrum for 5b

Current Data Parameters

NAME gdy-20133-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160525

Time 13.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 81

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127314 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 109. 13C NMR spectrum for 5b
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Current Data Parameters
NAME gdy-20144-1 H
EXPNO 2
PROCNO 1
g F2 - Acquisition Parameters
- Date_ 20160511
Time 13.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
NS 9
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.84
DW 62.400 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300153 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
N PC 1.00
i R
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Supplementary Figure 110. '"TH NMR spectrum for 5c
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Supplementary Figure 110. 1H NMR spectrum for 5c
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Supplementary Figure 111. 13C NMR spectrum for 5c

Current Data Parameters

NAME gdy-20144-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160511

Time 13.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 199

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127284 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 111. 13C NMR spectrum for 5c
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Supplementary Figure 112. '°F NMR spectrum for 5c

ppm

Current Data Parameters

NAME qgdy-20144-1 F
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160511

Time 13.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 4

DS 0

SWH 93750.000 Hz
FIDRES 1.430511 Hz
AQ 0.3495253 sec
RG 196.92

DW 5.333 usec
DE 6.50 usec
TE 296.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.4607162 MHz
NUC1 19F

Pl 14.70 usec
PLW1 15.99600029 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 376.4983660 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 112. 19F NMR spectrum for 5c
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Ph SAc

5d Cl
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Current Data Parameters

NAME gdy-20135-2 H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160506
Time 16.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.93
DW 62.400 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300149 MHz
WDW EM
SSB 0
LB 0.30 Hz
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Supplementary Figure 113. 'TH NMR spectrum for 5d
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Supplementary Figure 114. 3C NMR spectrum for 5d

Current Data Parameters

NAME qgdy-20135-2 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160504

Time 22.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 89

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127292 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


qdy
rac-5

qdy
文本框
Supplementary Figure 114. 13C NMR spectrum for 5d
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Supplementary Figure 115. 'TH NMR spectrum for 5e

Current Data Parameters

NAME gdy-20144-5 H
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160509

Time 22.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CD2C12

NS 4

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81

DW 62.400 usec
DE 6.50 usec
TE 297.6 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

P1 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
ST 65536

SF 400.1300152 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Supplementary Figure 115. 1H NMR spectrum for 5e
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Supplementary Figure 116. 13C NMR spectrum for 5e

ppm

Current Data Parameters

NAME gdy-20144-5 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160509

Time 20.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 176

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127292 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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TBSO DS 0
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5f FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.93
DW 62.400 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
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Supplementary Figure 117. '"H NMR spectrum for 5f
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Supplementary Figure 118. 13C NMR spectrum for 5f

Current Data Parameters

NAME gdy-20160-1 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160525

Time 16.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 168

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127728 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 118. 13C NMR spectrum for 5f'
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Current Data Parameters
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- F2 - Acquisition Parameters
~ Date_ 20160416
Time 19.26
/ \ INSTRUM spect
PROBHD 5 mm PABBO BB/
E; PULPROG zg30
TD 65536
F{C) SOLVENT CD2C12
5 NS 8
J DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 82.92
DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
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Supplementary Figure 119. 'TH NMR spectrum for 5g


qdy
rac-5

qdy
文本框
Supplementary Figure 119. 1H NMR spectrum for 5g
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Supplementary Figure 120. '3C NMR spectrum for 5g

20

ppm

Current Data Parameters

NAME gdy-20115-1 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160414

Time 19.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 102

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127321 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 120. 13C NMR spectrum for 5g


Current Data Parameters

NAME qgdy-20117-3 H
EXPNO 1
Ph SAc PROCNO 1
° [ F2 - Acquisition Parameters
- Date_ 20160421
Time 19.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
F{() SOLVENT CD2C12
NS 6
DS 0
SWH 8012.820 Hz
HIII Me FIDRES 0.122266 Hz
AQ 4.0894465 sec
5h RG 54.81
O DW 62.400 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300151 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Supplementary Figure 121. '"H NMR spectrum for 5h
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Supplementary Figure 122. 13C NMR spectrum for 5h

Current Data Parameters

NAME qgdy-20117-3 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160420

Time 19.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 194

DS 2

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 196.92

DW 16.800 usec
DE 6.50 usec
TE 297.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228303 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127317 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 122. 13C NMR spectrum for 5h
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° z, F2 - Acquisition Parameters
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INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
5' NS 9
! DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.84
DW 62.400 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
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Supplementary Figure 123. 'TH NMR spectrum for 5i
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Current Data Parameters
NAME gdy-20133-2 C
EXPNO 2
'SAC PROCNO 1
* ~ F2 - Acquisition Parameters
= Date_ 20160504
Time 22.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CD2C12
5i NS 279
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W
F2 - Processing parameters
ST 32768
T T T T T T T T T T T T T T T T T T T T ] SF 100.6127277 MHz
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LB 1.00 Hz
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Supplementary Figure 124. 13C NMR spectrum for 5i
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Supplementary Figure 125. 'TH NMR spectrum for 5j
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¢ - F2 - Acquisition Parameters
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/ e Time 19.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
5' SOLVENT CD2C12
j NS 11
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.93
DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
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Supplementary Figure 125. 1H NMR spectrum for 5j
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Supplementary Figure 126. '3C NMR spectrum for 5j

Current Data Parameters

NAME qgdy-20115-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160414

Time 21.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 150

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127284 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 126. 13C NMR spectrum for 5j
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F2 - Acquisition Parameters
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INSTRUM spect
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TD 65536
SOLVENT CD2C12
NS 7
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.55
DW 62.400 usec
DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
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Supplementary Figure 127. "TH NMR spectrum for 5k
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Supplementary Figure 128. 13C NMR spectrum for 5k

Current Data Parameters

NAME qdy-20099-5 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160401

Time 17.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 66

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127291 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 128. 13C NMR spectrum for 5k
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Supplementary Figure 129. '"H NMR spectrum for 51

Current Data Parameters

NAME gdy-20102-2 H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160401

Time 17.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT Acetone

NS 4

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 39.46

DW 62.400 usec
DE 6.50 usec
TE 297.3 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
ST 65536

SF 400.1300069 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Supplementary Figure 129. 1H NMR spectrum for 5l
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Supplementary Figure 130. '3C NMR spectrum for 51

Current Data Parameters

NAME gdy-20102-2 C
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160402

Time 14.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 150

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127007 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 130. 13C NMR spectrum for 5l
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Current Data Parameters

NAME gdy-20099-3 H
Ph SAC EXPNO i
PROCNO
—t
~ F2 - Acquisition Parameters
- Date_ 20160331
Time 21.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
“Ae PULPROG zg30
TD 65536
F{() SOLVENT Acetone
5m NS 6
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 34.77
DW 62.400 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JL Mj PC 1.00
LMJLMAM A o L
I R D D D D I D B I
9 8 7 6 5 4 3 2 1 0 ppm
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Supplementary Figure 131. 'TH NMR spectrum for 5m
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Current Data Parameters
NAME gdy-20099-3 C
Ph SAC EXPNO 3
PROCNO 1
—d
“, F2 - Acquisition Parameters
- Date_ 20160331
Time 21.50
INSTRUM spect
o o v PROBHD 5 mm PABBO BB/
: : : PULPROG 2gpg30
Me S 23 D 35536
riC) SOLVENT Acetone
5m ‘ ‘ NS 99
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 298.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
PLW1 46.98899841 W
N — ======== CHANNEL f2 ========
! ! SFO2 400.1316005 MHz
30 prm NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
“ PLW13 0.27713001 W
F2 - Processing parameters
ST 32768
T T T T T T T T T T T T T T T T T T T T SF 100.6127044 MHz
200 180 160 140 120 100 80 60 40 20 ppm ggg 0 M
LB 1.00 Hz
GB 0
PC 1.40

Supplementary Figure 132. 13C NMR spectrum for 5m
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Supplementary Figure 132. 13C NMR spectrum for 5m
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Current Data Parameters

NAME gdy-20118-2 H
Ph SAc PROCNO :
o“‘*’ e
- F2 - Acquisition Parameters
- Date_ 20160418
Time 21.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
Ph TD 65536
SOLVENT CD2C12
HO NS 4
5n DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 82.92
DW 62.400 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R J AL tA

95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 0.5 ppm
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Supplementary Figure 133. 'TH NMR spectrum for 5n
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Supplementary Figure 134. '3C NMR spectrum for 5n

Current Data Parameters

NAME qgdy-20118-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160418

Time 19.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 151

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127300 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 134. 13C NMR spectrum for 5n


<O NN AT OT OO NOMNMME-TOWMWOMOE-WLANSSMOWw N W <
COUMOLMOHAN AN ATNOLT AOSTONNHAO NN O ®© ©
MMM MOMOMMMOANNNDODOIHINIDHITIHATOHVDOMOMMAAAO N - o
>0 OO, MM N
Current Data Parameters
NAME gdy-20118-1 H
Ph SAc PROCHO )
d
2_ F2 - Acquisition Parameters
’ Date_ 20160416
\ Time 19.35
\\ INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
HO 50 SOLVENT CD2C12
NS 7
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 70.97
DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300153 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
b L N

9 8 7 6 5 4 3 2 1 ppm
22 E [l 2 I
N N (=R N N (4]

Supplementary Figure 135. '"H NMR spectrum for 50
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Supplementary Figure 135. 1H NMR spectrum for 5o
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Supplementary Figure 136. '3C NMR spectrum for 50

Current Data Parameters

NAME gdy-20118-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160416

Time 19.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 150

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127269 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 136. 13C NMR spectrum for 5o
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Supplementary Figure 137. '"H NMR spectrum for 5p

NAME qdy-20099-4 H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160331
Time 13.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
NS 6
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.55
DW 62.400 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

LJ“U PC 1.00
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Supplementary Figure 137. 1H NMR spectrum for 5p
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Supplementary Figure 138. 13C NMR spectrum for 5p

Current Data Parameters

NAME gdy-20099-4 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160331

Time 13.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 83

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127299 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 138. 13C NMR spectrum for 5p
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Current Data Parameters
NAME gdy-20103-2 H
Ph SAc PROCNO )
—
z, F2 - Acquisition Parameters
% Date_ 20160402
Time 13.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
OTBS PULPROG zg30
TD 65536
F1() SOLVENT Acetone
5(1 NS 10
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
LM PC 1.00
L ‘ L
R D D D R L I B
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Supplementary Figure 139. '"H NMR spectrum for 5q
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Supplementary Figure 139. 1H NMR spectrum for 5q


Supplementary Figure 140. '3C NMR spectrum for 5q
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Current Data Parameters

NAME gdy-20103-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160401

Time 21.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 45

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127109 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 140. 13C NMR spectrum for 5q
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Current Data Parameters

NAME gdy-10111-2 H
EXPNO 2
Ph SAc PROCNO 1
® “, F2 - Acquisition Parameters
- Date_ 20160413
Time 22.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
(:l PULPROG zg30
TD 65536
P{() SOLVENT CD2C12
5r NS 7
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 39.46
DW 62.400 usec
DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
) N
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Supplementary Figure 141. 'TH NMR spectrum for 5r
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Supplementary Figure 141. 1H NMR spectrum for 5r
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Supplementary Figure 142. '3C NMR spectrum for 5r

Current Data Parameters

NAME gdy-10111-2 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160413

Time 22.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 54

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127306 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 142. 13C NMR spectrum for 5r


Current Data Parameters

NAME qgdy-20123-2 H
Ph SAC EXPNO 4
PROCNO 1
o———'J
- F2 - Acquisition Parameters
i’ Date_ 20160425
Time 16.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
CN PULPROG 2930
TD 65536
HO 5s SOLVENT CD2C12
NS 5
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.84
DW 62.400 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300153 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Supplementary Figure 143. 'TH NMR spectrum for 5s
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Supplementary Figure 143. 1H NMR spectrum for 5s
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Supplementary Figure 144. '3C NMR spectrum for 5s

Current Data Parameters

NAME qgdy-20123-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160423

Time 21.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 256

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127284 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 144. 13C NMR spectrum for 5s
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Current Data Parameters

NAME gdy-20103-1 H
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160408
Time 13.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT Acetone
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300066 MHz
WDW EM
SSB 0
LB 0.30 Hz
0
1.00

7 6 5 4 3 2 1 ppm
9| O |© o (m\ [l
=9 (@ = o oo
Wil (3] o |

Supplementary Figure 145. 'TH NMR spectrum for 5t
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Supplementary Figure 145. 1H NMR spectrum for 5t
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Supplementary Figure 146. 13C NMR spectrum for 5t

Current Data Parameters

NAME gdy-20103-1 C
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160408

Time 13.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 116

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6126993 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 146. 13C NMR spectrum for 5t
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Current Data Parameters

NAME gdy-20012-1 H
EXPNO 1
Ph SAc PROCNO 2
o———J' s
Z, F2 - Acquisition Parameters
~ “A Date_ 20160401
/ e Time 21.59
“Ae INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
F{C) SOLVENT Acetone
5u NS 6
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.93
DW 62.400 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Supplementary Figure 147. '"H NMR spectrum for 5u
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Supplementary Figure 147. 1H NMR spectrum for 5u


Supplementary Figure 148. '3C NMR spectrum for 5u
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Current Data Parameters

NAME gdy-20012-1 C
EXPNO 1
PROCNO 2

F2 - Acquisition Parameters
Date_ 20160401

Time 21.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 60

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127029 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 148. 13C NMR spectrum for 5u
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Supplementary Figure 149. '"H NMR spectrum for 5v

Current Data Parameters

NAME gdy-20099-2 H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160402

Time 14.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT Acetone

NS 8

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 70.97

DW 62.400 usec
DE 6.50 usec
TE 298.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
ST 65536

SF 400.1300067 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Supplementary Figure 149. 1H NMR spectrum for 5v
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Supplementary Figure 150. 3C NMR spectrum for 5v
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Current Data Parameters

NAME qdy-20099-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160402

Time 14.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 130

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 298.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127029 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


qdy
rac-5

qdy
文本框
Supplementary Figure 150. 13C NMR spectrum for 5v
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Current Data Parameters
NAME gdy-20160-2 H
O EXPNO 1
PROCNO 1
/C/ F2 - Acquisition Parameters
Date_ 20160525
Time 13.41
SAC INSTRUM spect
PROBHD 5 mm PABBO BB/
° y PULPROG zg30
7 TD 65536
Ph SOLVENT CDC13
NS 5
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
TBSO ' AQ 4.0894465 sec
5w RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JJ PC 1.00
R D D I P L D B
9 8 7 6 5 4 3 2 1 ppm
R[N NOIM N - O [Te] N
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Supplementary Figure 151. 'TH NMR spectrum for 5w’
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Supplementary Figure 151. 1H NMR spectrum for 5w'
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Supplementary Figure 152. 13C NMR spectrum for 5w’

Current Data Parameters

NAME gdy-20160-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160525

Time 13.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 126

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127744 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 152. 13C NMR spectrum for 5w'
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Current Data Parameters
NAME qgdy-20131-2-H
OMe EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20160508
Meo Time 21.47
SAc INSTRUM spect
PROBHD 5 mm PABBO BB/
L] A PULPROG zg30
- TD 65536
Ph SOLVENT CD2C12
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
P1C) AQ 4.0894465 sec
5x RG 62.93
DW 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
) g 3 R Y W
IR D D T D L B B
9 8 7 6 5 4 3 2 1 ppm
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Supplementary Figure 153. 'TH NMR spectrum for 5x
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Supplementary Figure 153. 1H NMR spectrum for 5x
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Current Data Parameters
NAME gdy-20131-2 C
OMe EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
MeO Date_ 20160429
Time 19.23
SAc INSTRUM spect
PROBHD 5 mm PABBO BB/
b - PULPROG zgpg30
< TD 65536
Ph SOLVENT CD2C12
NS 188
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
P{C) AQ 1.3631488 sec
Bx RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 297.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
WWW PLW13 0.27713001 W
F2 - Processing parameters
ST 32768
T T T T T T T T T T T T T T T T T T T T SF 100.6127299 MHz
200 180 160 140 120 100 80 60 40 20 ppm Zgg 0 M
LB 1.00 Hz
GB 0
PC 1.40

Supplementary Figure 154. 13C NMR spectrum for 5x
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Supplementary Figure 154. 13C NMR spectrum for 5x
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Current Data Parameters

NAME gdy-20140-1 H
Ph SAC EXPNO 1
PROCNO 1
—
2 F2 - Acquisition Parameters
- Date_ 20160508
Time 21.34
hﬂe INSTRUM spect
PROBHD 5 mm PABBO BB/
Me PULPROG zg30
TD 65536
HO SOLVENT CD2C12
5y NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
l bj PC 1.00
R D D D T D I R B
9 8 7 6 5 4 3 2 1 ppm
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Supplementary Figure 155. 'TH NMR spectrum for 5y
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Supplementary Figure 155. 1H NMR spectrum for 5y
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Supplementary Figure 156. '°C NMR spectrum for 5y

Current Data Parameters

NAME gdy-20140-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160508

Time 21.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 149

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127262 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


qdy
rac-5

qdy
文本框
Supplementary Figure 156. 13C NMR spectrum for 5y
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Current Data Parameters

NAME ady-30054 H
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160816

Time 13.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT Acetone

NS 6

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 82.92

DW 62.400 usec
DE 6.50 usec
TE 298.9 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
ST 65536

SF 400.1300067 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Supplementary Figure 157. '"TH NMR spectrum for 5z
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Supplementary Figure 157. 1H NMR spectrum for 5z


Supplementary Figure 158. 3C NMR spectrum for 5z

O O (@) O OO M OO O WO O+ O L O
AN O O D H OO MM~ WO~ WmLwoyo < O M 1 O O
~ o ™ — O~ OWOWMmNT OO0 I N O — O <
. . e s & & e e e e e e e o +» N O~wW w o
o0 (@) O T~ OFTOOHOOOYOI™ W WA . « e e . .
O O () I MO MO MO MO NANNNANN A A 00 I O O N ™M
AN N — A A A A A A A A A A A A O ™M M AN —
Ph SBz
— 4
<—Me

HO 52

I I I I ! I ! I ! I ! I ! I I !

200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME qdy-30054 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160815

Time 21.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 244

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 300.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6126978 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 158. 13C NMR spectrum for 5z
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Current Data Parameters
NAME qdy-20181-2 H
EXPNO 1
Ph SAC PROCNO 1
o - F2 - Acquisition Parameters
’t Date_ 20160625
Bu Time 14.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
TfO NS 4
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 70.97
DW 62.400 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J( PC 1.00
) .
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Supplementary Figure 159. 'TH NMR spectrum for 6
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Supplementary Figure 159. 1H NMR spectrum for 6
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Supplementary Figure 160. '3C NMR spectrum for 6

ppm

Current Data Parameters

NAME gdy-20181-2 C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160625

Time 16.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 170

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127707 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 160. 13C NMR spectrum for 6
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Supplementary Figure 161. °F NMR spectrum for 6

Current Data Parameters

NAME qgdy-20181-2 F
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160625

Time 16.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 4

DS 0

SWH 93750.000 Hz
FIDRES 1.430511 Hz
AQ 0.3495253 sec
RG 196.92

DW 5.333 usec
DE 6.50 usec
TE 299.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.4607162 MHz
NUC1 19F

Pl 14.70 usec
PLW1 15.99600029 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 376.4983660 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 161. 19F NMR spectrum for 6


5.317
—4.262
1.327

Current Data Parameters

NAME qdy-20181-3 H
EXPNO 1
O O PROCNO 1
Y
Ph S_Bn F2 - Acquisition Parameters
i Date_ 20160623
< Time 21.32
’tBu INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
NS 4
TfO 7 DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 34.77
DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
kjggé PC 1.00
ﬂ “ W
R D D D e L B B I B
9 8 7 6 5 4 3 2 1 ppm
NN W o [{e
-0 OoOI® o N
06| es| s~ o )

Supplementary Figure 162. '"H NMR spectrum for 7
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Supplementary Figure 162. 1H NMR spectrum for 7
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Supplementary Figure 163. '3C NMR spectrum for 7

Current Data Parameters

NAME qgdy-20181-3 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160623

Time 21.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 82

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127255 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 163. 13C NMR spectrum for 7
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Supplementary Figure 164. '°F NMR spectrum for 7

Current Data Parameters

NAME qgdy-20181-3 F
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160623

Time 21.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 4

DS 0

SWH 93750.000 Hz
FIDRES 1.430511 Hz
AQ 0.3495253 sec
RG 196.92

DW 5.333 usec
DE 6.50 usec
TE 299.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.4607162 MHz
NUC1 19F

Pl 14.70 usec
PLW1 15.99600029 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 376.4983660 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 164. 19F NMR spectrum for 7
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Supplementary Figure 165. '"TH NMR spectrum for 8

Current Data Parameters

NAME gdy-40038-2 H
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170114
Time 20.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD2C12
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300157 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

J PC 1.00
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Supplementary Figure 165. 1H NMR spectrum for 8
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Supplementary Figure 166. '°C NMR spectrum for 8

Current Data Parameters

NAME gdy-40038-1 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170115

Time 17.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CD2C12

NS 74

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 296.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127153 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 166. 13C NMR spectrum for 8


Current Data Parameters

NAME qgdy-20152-2 H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160519
Time 19.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536

9 SOLVENT CDC13
NS 4
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 70.97
DW 62.400 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

J ,IMJ UL JL H Ul uJL_JM N o

95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

g B =102 1K =] ||~ ™ 2] < o
N Qe - Q=2 Q
N[N = O[N]+ (3] - - (3]

Supplementary Figure 167. '"TH NMR spectrum for 9
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Supplementary Figure 167. 1H NMR spectrum for 9
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Supplementary Figure 168. 3C NMR spectrum for 9

Current Data Parameters

NAME qgdy-20152-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160519

Time 19.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 156

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 299.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6127744 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 168. 13C NMR spectrum for 9


8.191
8.185
8.166
8.160
7.671
7.652
7.647
7.632
7.627
7.578
7.567
7.554
7.549
7.505
7.503
7.484
7.467
7.452
7.445
6.493
6.488
6.468
6.463
6.328
6.323
6.303
6.298
—2.894
2.056
2.050
2.045

<

T ——=e\————

Current Data Parameters

NAME qgdy-20167-2 H
Ph EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
~ N Date_ 20160607
AN Time 15.07
F)h INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
()hﬂ SOLVENT Acetone
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 11.99499989 W
F2 - Processing parameters
ST 65536
SF 400.1300066 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
MM\XJQWWMJ PC 1.00
J \J v

10 9 8 7 6 5 4 3 2 1 ppm
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Supplementary Figure 169. '"H NMR spectrum for QM
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Supplementary Figure 169. 1H NMR spectrum for QM


Supplementary Figure 170. '3C NMR spectrum for QM
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Current Data Parameters

NAME qgdy-20167-2 C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160607

Time 16.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 191

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92

DW 20.800 usec
DE 6.50 usec
TE 297.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
PLW1 46.98899841 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 11.99499989 W
PLW12 0.34213999 W
PLW13 0.27713001 W

F2 - Processing parameters
ST 32768

SF 100.6126984 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Supplementary Figure 170. 13C NMR spectrum for QM


0o Acg. Operator Seq. Lina 22
Aog. Instroument Instrumant 1 Locatlion : Wial 35
Ph, Ac Injection Date - 12/10/2016 12:38:52 AM In] : 1
— Inj Voluma : 5.000 ul
Ao, Mabhod = C:\CHEMIZY1\DATAVODY Z016-12-09 15-30-28%A0-10-30.M
Last changed 11,/30/2015 12:57:24 DM
Analysis Mathod - C:CHEM3Z'\1\METHODS\AD-50-30.M
Last changad = 12/17/2016 10:34:06 M
imodifiad after loading)
MeO (rac)-3a OMe Additional Info : Peak(s) mamnually integrated
I . G5, 3 Fa 050, W (07 2018130 1 S a0 aenDy Soe S A0
mallo -
1204 L
=
1004
a0
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20
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) £ 1 14 |
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Borted By B Signal
Multipliar B 1.0000
Dilution B 1.0000
Usa Mulbiplicr & Dilutiom Factor with IETDs
Paak FatTime Typa Width Araa Haight Ara
£ [min] imin]  [mAD*a] [mALT] ]
Eignal 1: DADL £, Sig=254,4 Raf=3£0,100 R [P B— |
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Acg. Oparator : Eeg. Lina : 18
o] Acg. Instrument : Instrumant 1 Location : Wial 31
Ph Injection Data - 12/17/2016 £:13:43 ™ I : 1
- Ac Inj Voluma : 5.000 ml
o Ao Mathod = C:\CHEM3ZY1\DATAVQDY 2016-12-17 10-09-58\AD-10-25.M
Last changed = 12/17/2016 €:33:07 MM
Imcdifiad after loadi
Analysis Matbod : C:'\CHEM3Z\1\METHODS\AD-50-30.M
Last changed = 12/17/2016 10:21:47 MM
Imodifiad after loading)
MeO OMe Additionzl Inmfo : Peak(s) manually integrated
3a AL A, Blg=210,8 Rat= 50, 100 (00T 2018-12-17 1000 S oY 00 18-1-A0- 10 0]
mald =
s
o
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Arca Percant Roport
Eorted By B Signal
Multiplier B 1.0000
Dilution = 1.cooo Signal 2: DAD1 D, Eig-IE0,.4 Raf-3E0,100
Tsa Mulbiplier & Dilution Factor with IETDs
Paak RatTime Typa Width Araa Haight Araz
# [min] Imin]  [mAU*s] [mALT]

Eignal 1: ODAD1 A, Sig=210,4 Raf=3&0,100
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Supplementary Figure 171. HPLC spectrum for 3a
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Acg. Oparator Eeg. Lina : -]
o Acg. Instrument : Instrumant 1 Location : Vial 32
Ph A Injection Data 12/11/2016 11:13:09 DM Imj : 1
o, C Inj Voluma : 5.000 pl
Acg. Mathod C: Y CHEM3ZY 1\ DATA\QDY 2016-12-11 20-35-384A0-05-20.M
Last changed 10/14/2015 3:51:32 I
Analysis Mathod : C:',CHEM3Z2'\1\METHODSYAD-50-30.M
Last changed 12/17/2016 10:34:06 DM
Imodifiad after loadi
MeO (rac)-3b Cl
H
&0 L]
=0
s
20
a0
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Multiplier B 1.0000
Dilution B 1.0000
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£ [min] [maiT] '
Eignal 1: DADL C, Sig-254,4 Raf-3£0,100 RS R P S P
1 T.6331 WE 38.45945 5S0.62E7
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o Acg. Oparator Eeg. Lina 2
Acg. Instrument : Instrumant 1 Location : Vial 33
; Injection Data 12/18/2016 3:26:08 TM Inj : 1
Ph " ~nc 3] 3|
~ o Inj Voluma : 5.000 ul
Differant Inj Voluma from Sequanca ! Actual Inj Voluma : 1.000 pl
RAcg. Mathod C:\CHEMIZY 1\ DATAVODY 2016-12-18 21-11-43\AD-05-20.M
Last changed 12/18/2016 9:25:14 TM
imodifiad after loading)
Analysis Mathod : C:,CHEM32%1\METHODS)IC-05-30-1.3.8
MeO 3b Cl Last changed 12/18/2016 $:48:04 T

(modifiad after loading)
Peak(s) manually integrated

Additionzl Info
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Supplementary Figure 172. HPLC spectrum for 3b
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Acy. Opaerator Seg. Lina : &
o] Acg. Instroument Instrumant 1 Location Vial 31
Ph Injection Data 12/26/2016 3:06:26 ™M Iny - 1
. Ac Inj Voluma : 5.000 ul
Rcg. Mathod C: Y CHEM3ZY 1\ DATAN\QDY 2016-12-26 14 -09-48\ETOH-AD-03-25-0.5.M
[e] Last changed 12/31/2016 2:33:56 PM
/ Analysis Mathod C: Y CHEM3Z Y 1\ METHODS\ETOH - IC-01-25-05 .M
= Last cha d = 12/25/2016 12:31:15 AM
Additionzl Inmfo : Peak(s) manually integrated
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Acg. Instrument : Instrumant 1 Location : Vial 31
Ph, ~Ac Injaction Data : 12/25/2016 10:00:57 PM Inj : 1
= In] Voluma : 5.000 ul
Acg. Mathod C: Y CHEM3ZY 1\ DATANODY 2016-12-25 I1-36-4T\ETOH-AD-03-25-0.5.M
7 ] Last changed 12/25/2016 10:12:41 DM
_ Imodifiad after loading)
Analysis Mathod : ©:'\,CHEM32\1\METHODS\ETOH- IC-01-25-05.M
12/25/2016 12:31:15 AM
3c Peak (s} manuall rated
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Dilution B 1.0000
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Pazk RatTime Typa Width Zraa
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Eignal 1: DADL €, Sig-254,4 Raf=-3£0,100 SO D
13.965 BV 0.2313 1063.851%3  70.00453 TE.9473
Paak RatTima Typa Width hrea Eaizht Araa 17.275 HE 0.2337 3I18_B0ST2 3117364 23.0ETT
£ [min] iminl  [mAU*s] [mAD] L
e Laeetrrd FEee | ot et BT T -- Totals 1382.66165  91.17a17
1 14.408 VE 0.3353 E568.72945 403.5401E BE.5462
2 1B.531 E3 0.3383 1160.14307 53.21543 11.4538
Totals 1.012E%a4  456.TEESS End of Beport sos
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Supplementary Figure 173. HPLC spectrum for 3c


(o} Acg. Operator Sey. Lina 2
Acg. Instrument : Instrumant 1 Location : Wial 33
Ph Ac Injaction Data : 12/22/2016 10:42:58 AW I : 1
o Inj Voluma : 5.000 pl
Acg. Mathod C:\ CHEMIZ\1\DATA\ODY Z016-12-32 10-13-434ETOH-AD-03-35-0.5.M
Last changad 12/22/2016 11:03:45 AM
(modifiad after loading)
Analysis Mathod - C:\CHEM32Y1%METHODS\AD-03-25-07.M
Last changad 12/21/2016 7:43:26 TM
o (rac)-3d Cl  aadiciomal Info : Peakis) manually istegrated
AL C., Grpaka, 4 Fiat=a00, 700 (Y Sie 1o 1001 S A s - AL Ts ETGH ]
maLl =
120 L
100
a0
4
0] e
F "U’#
403 e
3 M
T T T T T
5 10 15 i = L=
DA O, Bag=280,4 Ra=380,700 (U0 20181222 1071 S-A0GLTY S000s-2-A0-J805-ETOH O]
mau 2
1204
1004 e
E
50 ¥
i
404
I I is P = =
Area Percant Rn‘p-urt
Eorted Ey g Eignal
Multipliar B 1.0000
Dilution B 1.0000
Tsa Mulbiplier & Dilutiom Factor with IETDs
Paak RatTime Typa Width Araa Halght =1
£ [mn] [maL* 5] [mAD] 1
Signal 1: DADL €, S1g=254.4 Raf=360,100 - - -
1 11.435 BV 2E70.96265 134.09711 45.8320
Paak RatTime Type Width ATea Haight Araa 2 15.47% EE 2688.97021  75.T3504 SO.1G6ED
£ [min] min]  [mAU*s] [maD] 1
e B e B e Bt B -1 Totala : E353.93266 Z09.E3ZLE
1 12.367 VA 0.3253 2336.37280 110.21536 50.5364
Z 20.537 MM 1.187H ZIBE.SH106  32.0B4EZ 45.4616

Totals

46322 .36387 142.25938

Acg. Operator
Acg. Instrument
Injacticn Data

Acyg. Mathod

Last changed
Analysis Mathod

Last changad

Additionzl Info

Cl

Seg. Lina
Lecation
ing

Inj ¥oluma

Instrumant 1

7
Vial 33
127232016 12:06:26 PM 1

5.000 p1

C:\CHEM3IZ2Y1\DATAVODY 2016-12-23 10-16-57\ETOE-AD-03-25-0.5.M

1Z/21/2016 2:33:56 ™M
Cz\CHEM32% 1\ METHODEWAD- 03 -25-07. 4
1Z/23/2016 1:47:0T ™M

(modifiad after loading)

Peak(s) manually integrated

TAL G, Bag=a5a, 4 Fai=080, 100 [a0Y 20ieT

VRO Y- AL s E ToR |
=

2088

T
H i 15
DAL D, Gag=280,4 Ral=381, 700 {007 2081225 1001857 Va0 H00Z2-3-ADF-I505-E TOR D]

mAE

mam

Area Percant Espart

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Usa Multiplier & Dilution Factor with IETOs

Eignal 1: DAD]1 C, Eig=254.4 Raf-3£0,100

Paak RatTima Type Widih
£ [min] im1in]
S R
1 1z.410 V@

2 20.891 E3

Area

0.3327 Z.48E62ad4  1lE

0.6552 G5B9 .45&4E 1

Fazk FatTime Typa Width
$ [min] [min]

1 11.4&E 8V
Araa 2 15.576 HE 0.37E9
Totals -
£.35120 S7.&6244
350646 I.3156

Araa

[mAD*a]
0.3041 3771
313

59863
-64468

4085.24332

Halght
[mAIT]

|
15254066
11.61388

204 55954

Totals -

2.54557a4 11T73.B57ES

#&& BEnd of Report

e

52
T.&6TT5

Supplementary Figure 174. HPLC spectrum for 3d
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Supplementary Figure 174. HPLC spectrum for 3d


(0] RAcg. Oparator E Beg. Lina : 3
Acg. Instoument : Instrumant 1 Location : WVial 35
Ph._ -Ac Injection Data : 12/17/2016 11:07:14 AM Inj - 1
— Inj Voluma : 5.000 ml
Acq. Mathod - C:\CHEM3Z\1\DATA\QDY 2016-12-17 10-09-58\A0-10-25.M
Last changed = 12/17/2016 11:32:08 AM

(modifiad after loading)
Analysis Mathod : C:'\CHEM3Z)1\METHODS\AD-50-30.M
OMe Last changed = 12/17/2016 10:28:54 ™M

(rac).3 imodifiad after loading)
Additionzl Inmfo : Peak(s) manually integrated
DAL C, Bigmusa 4 Faias 100 (LY 20181017 Vo D BEa LT 0 1] SrA LAl T8 0]
LTE =
180 Hd
140

) ,M

Fl [ 5 19 ol 18 i
CADA D, Bigre280, 4 Faf=380, 300 jO0Y 20181317 1{HH-SEA00Y 400 1T-SRAC-AD-10.00

mail g

1753

o -

! #

1253 2

* - 3

o =

75

=0

25

A
1 3 I i o & T B -]
hrea Percant Report
Sorted By B Signal
Multiplier g 1.0000
Dilution 2 1.0000 Signmal Z: OADD D, Elg=2E0,.4 Ralf=3£0,100
UOsa Multiplier & Dilution Factor with IETDs
Paak RatTine Typa Width Zraa Haight Araz
£ [min] Imin] [mADr*s] [mAIT] L]
Eignal 1: DAD1 C, Eig-254.4 Ref-360,100 Y R P e D) PRI |
1 E.861 HE 0.15B6 1530.18848 118.56132 50.25%66
Paak FatTime Type Widih Area Halght RAraa 2 11.855 HE 0.ZTE4 1512.13353 B5.07EEE 45.7034
£ [min] {min] ImAIT* 5] {mALT] L]
- Totals : 304Z.32800 Z03.64017

1 T.703 E3 0.1708 1599.58411 1E1.13736 5S0.3226

2 10.474 E3 0.2418 1573 .54446 126_6B371 456774
Totals - 3573.52856 307.EZ707 *s+ End of Beport
o Acg. Oparator E Eeg. Lina 18
Acg. Instrument : Instrumant 1 Location : Vial 32
Ph R/ Injectlon Daka : 13/17/2016 €:34:35 PH Imj : 1
% . Inj Voluma : 5.000 pl
RAcg. Mathod : O \CHEM3Z'\1\OATANDDY 2016-1Z-17 10-0%-58\AD-10-25.H
Last changed = 12/17/2016 €:33:07 MM
imodifiad after loading)
Analysis Mathod : C:',CHEM3Z2'1\METHODSYAD-50-30.M
Last changed = 12/17/2016 10:28:54 PM
3e OMe Imcdifiad after loading)
Peak (s} manuall
T ES-A0 T
maLl =
&30
o
o
=
1 -]
N___A
T T T T T T T T
4 & ] hL:] v ] 14 18 L= |
DAL O, Eag080 4 RaF=380, 100 [O0Y 2018-12-17 10-08-SEvaLIY+0018-2-A0-10. 1)
nlu_
a0
o
wo
=
™ Jﬁk E
1 3 I ] & & 1'- T8 ]
Area Percant REPGIC
Borted By B Signal
Multiplicr B 1.0000
Dilmtion R 1_pooo Signal Z: DAD] D, E1g=280,4 Raf=360,100
Usa Multiplier & Dilutiom Factor with IETDs
Paak RatTima Typa Width Araa Haight =1
§ [min] min]  [mAD*s] [maIT] 1
Eignal 1: DAD1 C, Eig-254.4 Ref-360,100 e e el et B tied ettt Do beruiotel |
1 E.814 EE 0.1362 95448505  75.15132 EE5.3538
Paak RetTime Type Width ATea Baight Aras 2 11.750 BB 0.2766 155.46130 8.61222 14.0062
£ [minm] iminl  [mAU*s] ImAD] 1
| Totals : 1109.94635  B3.TE354

1 T.674 E3 0.1701 5147.08936 J4EB.5FEST S1.5Z16
2 10.425 B3 0.2351 452_.34695 Z95.13834 E.O07E4

Totals - 5593 _43631 457.T73691 End of Roport #&%
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Supplementary Figure 175. HPLC spectrum for 3e


MeO Acg. Operator Beg. Lina 2

Aocg. Instrument : Instrumant 1 Locatlion : Wial 34
Injection Data : 12/1/2016 11:43:21 PM Inj : 1
0] In] Volume : 5.000 ul
Rog. Mathod : C:oYCHEM3IZ\1\DATA\OQDY 2016-12-01 15-06-50\AD-10-30.M
Ac Lagt changad - 12/1/2016 10:27:40 PM
o [modifiad after loading)
Ph Analysis Mathod -\ CHEM32Y 1 HETHODS ETO8 - IC-01-25-05 .M
Last changad = 1/1/2017 3:00:17 DM
(modifiad after loading)
Additional Infc : Peak(s) manually integrated
MeO THAlT C, Bg=a, 4 Fa0a0 700 (G0 01530 15050 S e D05
AL &
-3f E
(rac) s
Too-
0]
50 i
El
i
300
i~
100
o
2'5 g TIE 1E YJS 1k lj 5 |
Area Percant Report
Eorted By B Eignal
Multiplier g 1.0000
Dilution g 1.0000
Usa Multiplier & Dilutiom Factor with IETDs
Eignal 1: DAD]1 C, S1g=254,4 Raf=360,100
Peak RatTime Type Width Area Haight Araa
Ed [min] [min] [m&IT*a] [m&1T] L]
P E— [
1 5.332 W 0.20E1 1.03001ad El4.ETE5Z4 50.08TE
2 16.61T7 BB 0.3873 1.08&20a4 435.05827 45.5124
Totals - 2.176Z1a4 1249.37452
&+ Epd of Report *4%
MeO Acg. Operator .
Acg. Instrument : Imstrumant 1 Location @ Vial 31
Injection Data : 12/22/2016 11:57:21 MM Ingy : 1
(0] In] Voluma : 5.000 ul
ey Acg. Mathod O\ CHEM3IZ\1\DATANDDY 2016-12-22 16-06-21\AD-10-25.H
Ac Last changed : 3/13/2015 7:30:37 PN
. Analysis Mathod - C:)\CEEM32\1\METHODS\AD-03-25-07.M
Last changad : 12/22/2016 T:51:24 TM
Ph [modified after loading}
Additicnal Info : Peak(s) manoally integrated
DAL T, Eig=5 s S Mot 10 (a0 201t TR an ]
bl
M
e0 _—
3f
1500-]
1250
100-]
TS0
500-]
0] @
-
s
s ! B i s A ils o]

Arsa Percant Report

Sorted By B Signal
Multiplier B 1.0000
Dilution B 1.0000

Usa Multiplier & Dilution Factor with IETDs

Eignal 1: DAD1 C, Sig-254.4 Raf-3£0,100

Paak RatTime Type Width nrma Eaight Araa
#  [mom Imin]  [mAD*s] [mdT] v
e Bl il Bt
1 5.306 BB 0.2050 2.42926a4 1B28.75016 92.9066
2 16.535 ER 0.3852 1BS4_.T271T  TE.EZ445  T.0934

Totals - 2.614T3ad 1503.614E5

* End of Roport
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Supplementary Figure 176. HPLC spectrum for 3f


MeO

Acg. Operator

7 o Seq. Lina : 19
/ Acg. Instrument : Instrumant 1 Locatice : Vial 33
" Injaction Data : 12/14/2016 5:19:42 TM Iny 1
. C In] Voluma : 5.000 ul
Acg. Mathod €, CHEM3Z\ 1\ DATA\QDY 2016-12-14 09-56-02\AD-05-20.M
Laat changed 12/14/2016 5:18:46 PM
(modifiad after loading)
Analysis Mathod : C:CHEM3Z\1\METHODS\AD-50-30.4
Last changad 12/18/2016 3:24:07 PM
Cl Imodifisd after loading)
(rac)-3g Additional In
NIE TSR
mall
&0 8
3
0] ¥
40
20
03
T T T T T T T
i H 75 10 15 178 ]
AL D, Eage080, 4R350, 700 {EIY TOT-13-74 D58 a0 40072 3- AL 5y
mall-
704
0
FE 52
40 2 g
E
209
104
I R L, S—
s I 1% & 28 & ils ]
Area Parcant Rmrt
Borted By : s1gnal
Multiplier : 1.0000
Dilution : 1.0000 Signal Z: DAD1 D, Eig-2E0,4 Raf-360,100
Tsa Multbiplier & Dilution Factor with IETDs
Peak RQtTime Typa Width ATaa Haight Ara
£ [mn imin]  [mAD*s] [mAD] .
Eignal 1: DADL C, Sig-254.4 Raf=3£0,100 B Tt TS Tl M S T
. 1 10.190 BY  0.2195 487.972%6 34.33703 45.8E34
Pazk RatTime Type Width —  Area Baight Rraa 2 10.753 VB  0.2379 490.25323 31_79630 GS0.1166
£ [min] Imin] {mAIT*a] [mALT] L
e eiiieie el Eeeieieteterel ettt 1a 378.22620  66.19333
1 E.915 B3 0.1908 1271.38045% 102.4124B 50.2509
z 15.50% B3 0.3401 1258.68274  57.34032 45.7451
N ean eam 1es TeaEn S ——

o Acg. Oparator Eeg. Lina a1
Acg. Instrument : Instrumant 1 Location : Vial 34
RSO Injection Data 12/18/2016 2:53:23 5M Inj 1
Inj Voluma : 5.000 pl
RAcg. Mathod ©:\CHEM324 1\ DATANDDY 2016-12-17 10-05-58\AD-05-Z0.M
Last changed 12/18/2016 2:30:04 AM
Imodifiad after loading)
Analysis Matbod : C:'\CHEM3Z\1\METHODS\AD-50-30.M
Last changed 12/18/2016 9:40:47 ™M
3g Cl Imcdifiad after loading)
o]
o]
&30
w0 #
A 2
T T T T T T T
5 4 b 10 5 15 AT =
DA D, Big=280 4 RaF=380, 100 {00 2081317 1HH-SE00Y 400184 AD -8 )
mallg
B0
TR
0
500
0.
s B
20 2 -
nNE
0] e
s i s ® s A ls =
Area Percant Rn'p-urr_
Eorted Ey g Eignal
Multipliar B 1.0000
Diluticm : 1.0000 Signal Z: DADD D, S1g-2E0,4 Raf-3&0,100
Usa Mulbiplier & Dilution Factor with IETOs
Paak RetTime Typa Width Araa Halght Ara
£ [mn] [min]  [mED*s] [mAD] '
Eignal 1: DADL €, Sig-254.4 Raf=360,100 [ P S T S B
i 1 10.126 BV 0.Z1ES 2298.65713 163.0817T0 ST.5052
Paak RatTima Typa Width hrea Baight Araz 2 10.671 VB 0.2264  58_813T7 3.98117  Z.4%48
§ [oinm min]  [mAU*s] [m&IT] i
Sl el i ettt Bt | Totala 23I5T.4T100 167.03ZET

1 E_BES ER
2 15.39% E3

0.1858 1.442T4ad4 11T0.3E03T 97.3&50
D.3ZE3  I99.0BESE 13.73236 Z.0310

Totals 1.47265a4 11E4.10273

Supplementary Figure 177. HPLC spectrum for 3g
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Supplementary Figure 177. HPLC spectrum for 3g


MeO

hrg. Operator Sag. Line : @
Ph Mq Instrument Instrumant 1 Location vial 31
Ac Injection Date F20/2006 1:E0:46 ™ Inj 1
* Ioj Volme : 5.000 ul
A, Method CHEM3Z\,1\DATA\QDY 2016-12-20 10-04-004AD-05-20.M
Last changed F20/2016 1:58:54 ™
| d aftar loadingl
Analysis Method CHEMS 2,1 \METHODS\ET0H-1C- 01- 2505 M
I Last changed F2E/2016 1:11:51 ™
(rac).3h imodifiad aftar loading)
Aaditional Info
RLE 5
104 =
[E
oo
]
E
25
25 e T s s s =
AL T, Slgeei, & Femi=3, 100 (LT 2081220 10-H-D R S0 1AL )
sl -
o = E
n]
1o
BE
]
e
0
A
24 [ s 1o g 15 in ]
Araa Parcent Report
Sortad By B Signal
mMultiplier B 1.0000
Ddilution z .ooon I o means -
Usa Mulbiplier = Dilution Factor with ISTDs Eignal 2: DADL D, 5ig-280,4 Rel-3E0,100
Pazk RetTima Type Arca Halght Arca
Sigmal 1: DAD1 ©, 5ig-254,4 Raf-360,100 "l_'l '""‘sl "‘“'I *
1 9.100 BV 34 1703.EE443 SEEED 49.2211
Peak RetTine Type Width hraa Beight oo [l - et
¥ [minl tnin]  [mADes] (AT 2 D.EI1LVE 1T5T.5733€ J31E57  50.TISD
—1-- S S — . i P .
1 B.369 ER  0.1577 Z268.36597 186.41090 _7870 Feals BT ZATIS 2E3-BRESE
2 11.436 B3 0_3625 Z307.94678 135_G610908 50.2130
Totals : 4506.31274 3240209 S— kpc__; s
=0 Acg. Operator Eeg. Lina 2
Ph iy Ac Acg. Instmument Instrumant 1 Location Vial 34
. Injection Data 12/28/2016 3:53:13 M Inj : 1
Inj] Voluma : 5.000 ul
Differant Inj Volume from Eequanca ! Actual Inj Voluma €.000 ul

Acq. Mathod :
12/28/2016 3:52:15 ™M
(modifisd after loading)

Cl Analysis Mathod
Last cha i

Additionzl Info

12/25/2016 12:31:15 AM

- CHEM3I2\ 1\ DATRK QDY Z016-12-28 15-3E-58%A0-05-20.M

% CHEM32Y 1 METHOOS \ ETOH - [C-01 -25-05 .M

157

\

5 -1 L
DADA D, Bag=280,4 Faf=380, 300 (00 2018-12-08 153858001

A0
SO0 A0 D)

2'5 g ?IE

Area Percant Repart

Eorted Ey
Multiplier 1.o0000
Dilution B 1.o0000
Usa Multiplier & Dilution Factor with IETOs

Signal

Eignal 1: DAD]1 C, Sig=-254,4 Raf=3&0,100

Paak RatTime Type Width
£ [minm] imial

E_530 B3

Area
ImALT+ 5]

1
2 11.575 E3

0.1954 2E98.671831 I

3.33513
B.0244E

94 .8538
E.1482

i

0.2967 1E5T.I7544

Totals I0EE.14T26 231.3585%

Supplementary Figure 178.

Signal I: DADL D, E4g=2E0,4 Baf=3&0,100

Pask RatTime Typa Width
#  [min] [min]

R N R
1 5.46E BV

b3 5.856 VE

Araa
[mAD*a]

Haight Arai
[maiT] ]
S, P —
2.44950  6.8343
27.75845 53,1657

0.1547
0.2345

30.80071
415.87552
Totals

450 _67E62 30.20835

#&& BEnd of Report -

HPLC spectrum for 3h
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Supplementary Figure 178. HPLC spectrum for 3h


le) Acg. Operator - Seq. Lina : 41
Acg. Instrument Instrumant 1 Location : Wial 34
Ph CO,Et Injection Data : 12/16/2016 1:40:3% AM Imy : 1

Inj Volums : 5.000 pl

Acg. Mathod C:\CHEM3IZ2Y1\DATAVWODY 2016-12-15 09-57-244IC-05-30.M
Last changad 8/23/2012 1:5%:23 DM
Analysis Mathod : C:\CHEM3IZ\1\METHOIDS\AD-03-25-07.M
Last changad = 12/23/2016 11:10:32 AM
(modifiad after loadinog)

Cl Peak(s) manuall

MeO (rac)-3i

mall 2
I 4
o
04
40
a0
204
104
03
T T T T T T T
13 5 18 10 i+ 18 118 ]
DAL O, Bageil, 4 Rul=380, 700 [CI07 2018-12-15 0557200 ¥ 00 14-3RAC-1-05 )
ALl 2 e
=0 E & .
] :
304
20
10
I
2'5 g ?IE 1E di lk l}i ]
hrea Percent Report
Eorted Ey Eignal
Multiplier 1.0000
Dilution : 1.0000
Usa Multiplier & Dilution Factor with IETDs
Pazk RatTime Typa Width Araa Haight Araz
# [min] Imin] [m&Lr+a] [ma1n] L]
Signal 1: DADL C, 5ig-254.4 Baf=360,100 e fmmmmmme e e | mmmmm o mmm e m e [ e mmmmmm e [ mmmmm e |
N 1 E.TED FM 0.26%6 753.42029 46 _.57753 45.8034
Paak RatTima Type Width Area Araz 2 11.270 BHE 0.3366 753.36938 34.52E36 50.1%66
£ [min] in]  [mAO*s] i
e e tettel et | el ittt e eteetetetetel Rt | Totals : 1512.78967  B1.103E%

1 E.2ED BV 0.2385 SEE.61340 621.B353E 45.25E8
z 5.714 MF 0.3144 5585.T70332 E2.TBELS 50.7412

Totals : 1862.31732 115.62213 «ws Ena or Report

1) Acqg. OpeTator - Sag. Lime : 6
R.Eq Inst nument Instrumant 1 Location : Vial 31
oy Injection Date 1224 /2006 12:20:45 AM
Ph, CO,Et ! :
' Acg. Mathod B
Last changed

1
5.000 1
~0E-30.M

C: \WCHEMZZ\ 1\DATANCDY Z01E-12-
2472006 12:19:53 AM
oa1flad aftar loading)
Analysis Method : C:\CHEMIZ\1\METHODS\AD-03-25-07.M
Last changed

MeO 3 Cl

Addaitionzl I

AT ]

LERL]

T T T
2

T T
2 1 i 1o
DAL I, S0, & Powi=360, 100 [Q0F 3018 1303 S5 08 ARt S0uas 3-8 1)

ATea Percent Eeport

Eorted By
Multiplier 1.0000
Dilution = 1.0000 - - -

ignal 3: DAD1 D, Eig-280,4 Raf-3£0,100
Use Multiplicr L Dilution Factor with IETDs Signal 2 =2 .

Eignal

Paak RatTima Typa Width Araa Haight
# [min] Imin] [mALr* 5] [mAIT)
-

1 E.044 BV 0.Z053 74.39173 5.E15E5 5.3557

Eignal 1: OAD1 C, Eig=284.4 Raf=3£0,100

Paak RatTime Type Width Araa Baight Araa - - -
5.38T7 HE 0.25%5 720.75873 43.01805 S0.5443
£ [minl imin]  [mAD*s] ImedT] \ ‘ - -
Sl Bl bl Bttt e ebefepeitl nfebltuped ittt Totals 795.15046  48.53354

1 E.51E VB 0.2444 520.55&7% 57.0341% 5.2614
2 10.81E BB 0.3211 9023 .054€5% 42E.033Z5 30.73IEE

Totals - 954401147 4E3.0ET4E

Supplementary Figure 179. HPLC spectrum for 3i
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Supplementary Figure 179. HPLC spectrum for 3i


MeO

Me

Me

Cl

Acq. Operator Seq. Lina : &
Acqg. Instrument : Instrumant 1 Location : Vial 33
Injection Data = 12/24/2016 11:58:45 M In] 1

In] Voluma : 5.000 pl
= =\ CEEM32\1\DATAYQDY Z016-12-24 22-17-41AD-05-20.M
= 12/24/2016 11:57:53 M

(modified after loading)
-\ CHEM3Z2\ 1\ HETHOOS\ ETOH- IC-01-25-05 .M
25/2016 12:31:15 AM
Foak(s) manuall

Acqg. Mathod
Last changed

Analysis Mathod -

ass

o5 ! s b 25 & ils

Area Peroant Repart

Sorted By B S1gnal
Multiplier B 1.0000
Diluticn B 1.0000

Usa Multiplicr & Dilutiom Factar with IETDs

Eignal 1: DAD1 C, Sige=254,4 Raf=3€0,100

Paak RatTime Type Width ArTea Haight Araa
£ [min] imin]  [mAD*s] [medT] N
el bl bl | Seeenes -
1 B.310 B3 0.17%2 3T0S.T4TI1 3IZ0.0ZEZ1 45 5328
z $.55E B 0.2079 3T11.3002% Z2T7.6992E 50.0172

Totals - T420.04TEL 557.TI545

=+s End of Roport ses

Acg. Oparator E Eeg. Lina : 7
Acg. Instrument : Instrumant 1 Location : Vial 33
Injection Data : 12/37/2016 4:04:03 PM Inj : 1

Inj Voluma : 5.000 pl
Acg. Mathod = C:\CHEM3Z\1\DATAYODY 2016-12-27 13-26-35\AD-05-20.M
Last changed = 12/27/2016 4:03:11 MM

{modifiad after loading)
Analysis Mathod : C:\CHEM3Z2%1\METHODS'ETOH-
Last changed = 12/25/2016 12:31:15 AM
Additionzl Inmfo : Peak(s) manually integrated

C-01-25-05.M

AL ©, Big-i5a 4 P30, 100 a0 2018-10-27 1 -2e- 30 s AD-TE 1)

mald I+

._
[==-ams

o { s ® s & ils

Area Percant Report

Sorted By Signal
Multiplice 1.0000
Dilution B 1.0000

Usa Multiplier & Dilution Factor with IETDs

Eignal 1: DAD]1 C, Sig=-254,4 Raf=3&0,100

Paak RatTime Type Width Area Haight Araa
§ [mn] min]  [mAD*s] [maD] i
S S [ SN
1 E.427 E3 0.1858 7553.15086 G63.6EIES 8E. 7915
z 5.751 E3 0.2127 1003.55966  T2.ETI11  11.20ES

Totals : B557.11053 T3IE.563TT

* Epd of Report #&+

Supplementary Figure 180. HPLC spectrum for 3j


qdy
文本框
Supplementary Figure 180. HPLC spectrum for 3j


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-25 12-31-37\QDY-20094-1-IC-05.D

Sample Name:

Acqg. Operator Seqg. Line
Acqg. Instrument Instrument 1 Location
Injection Date 3/25/2016 2:13:03 PM Inj

Inj Volume

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info

C:\CHEM32\1\DATA\DEF_LC 2016-03-25 12-31
3/25/2016 2:12:13 PM

(modified after loading)
C:\CHEM32\1\METHODS\IC-15-30.M

8/20/2016 4:34:19 PM

(modified after loading)

Peak (s) manually integrated

8
vial 36
1
5.000 nl

-37\IC-05-30.M

Sample Name:

Data File C:\CHEM32\1\DATA\DEF LC 2016-03-25 21-42-05\QDY-20093-2-IC-05.D

Inj Volume

Acg. Operator Seqg. Line : 2
Acqg. Instrument Instrument 1 Location Vial 32
Injection Date 3/25/2016 9:55:53 PM Inj 1

5.000 ul

Acqg. Method
Last changed

Analysis Method
Last changed

C:\CHEM32\1\DATA\DEF_LC 2016-03-25 21-42-05\IC-05-30.M
3/25/2016 9:55:02 PM

(modified after loading)
C:\CHEM32\1\METHODS\IC-15-30.M

8/20/2016 4:34:19 PM

(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-25 12-31-37\QDY-20094-1-IC-05.D) DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-25 21-42-05\QDY-20093-2-IC-05.D)
mAU 1 mAU | Q
40 /'\ ] '
7 |
] I ] ( 0‘
SR 6 | | L
1 i \ 80 \
0] F » ‘ Il 1 \‘
] Ph \ (“ ] |
O |- | 1
25 | ‘ \ 60| B
] ‘ ] 0
1 HO  (rac)3k 1 || ] o
| a
] ! |
] HO |
1] 40 3k |
15 1
1 ] | \
10 ] ‘/ \
] 204
| | |
5 3 | \
] | . L
o
] 1 «
0] 0+ A
- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 mi 5 10 15 20 25 mi
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
S P R o | -mme e oo ! S P R e | -mme e oo !
1 20.624 BB 0.6286 556.81903 11.46449 50.2834 1 20.708 BB 0.5561 198.82310 4.29505 3.1520
2 26.602 BB 0.7284 550.54340 9.25036 49.7166 2 26.473 BB 0.9478 6108.96680 99.00853 96.8480
Totals 1107.36243 20.71485 Totals 6307.78990 103.30358
Supplementary Figure 181. HPLC spectrum for 3k
Instrument 1 8/20/2016 4:37:18 PM Page 1 of 2 Instrument 1 8/20/2016 4:34:26 PM Page 1 of 2
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Supplementary Figure 181. HPLC spectrum for 3k


Data File C:\CHEM32\1\DATA\DEF LC 2016-01-06 10-08-49\QDY-10193-1-AD-10-05.D

Data File C:\CHEM32\1\DATA\QDY 2016-06-03 23-40-32\QDY-20012-3-AD-10-05.D
Sample Name:

Sample Name:

Acqg. Operator : Seq. Line : 11 Acqg. Operator Seqg. Line : 2
Acq. Instrument : Instrument 1 Location : Vial 34 Acq. Instrument : Instrument 1 Location : Vial 31
Injection Date : 1/6/2016 1:13:34 PM Inj : 1 Injection Date : 6/3/2016 11:54:26 PM Inj : 1

Inj Volume : 5.000 upl Inj Volume : 5.000 ul
Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-01-06 10-08-49\AD-10-30-0.5.M Acqg. Method C:\CHEM32\1\DATA\QDY 2016-06-03 23-40-32\AD-10-30-0.5.M
Last changed : 1/6/2016 1:12:39 PM

Last changed : 6/3/2016 11:53:33 PM

(modified after loading) (modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\IC-15-30.M Analysis Method : C:\CHEM32\1\METHODS\IC-15-30.M
Last changed : 8/20/2016 4:08:47 PM Last changed : 8/20/2016 4:08:47 PM
(modified after loading) (modified after loading)
Additional Info : Peak(s) manually integrated Additional Info : Peak(s) manually integrated
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-06 10-08-49\QDY-10193-1-AD-10-05.D) DAD1 C, Sig=254,4 Ref=360,100 (QDY 2016-06-03 23-40-32\QDY-20012-3-AD-10-05.D)
mAU mAU o
| | i
] U ] |
60 ‘ ('\‘ 200 “‘
: 0 (- ] |
] Ph Ac H \‘\ ] | |
507 * \ \ ] ‘
] Ph ‘ ‘ ‘ ‘ 150 ‘
40 ‘ ‘ ‘ ‘ ] ‘ \
] ‘ @ © ] ‘
o =]
1 HO “ ‘ © < 1 HO
] rac)-3l S s 3l ‘
30 (rac) | | 7\: 8 1004 “
] M 1
I | |
] | \ / | / \‘ ‘
1 \ |
1 / | \ / I 50 | |
10 | | [ / |
] REEET 3|
l\~\‘44«4;\4*4ﬁ\4*44A‘J\k_4f\;#*l‘44¥Nﬁv\\ﬁ“44“4*/ﬁggi\r¥/J \\WJ | g
b o
o . R S AL
] - 0
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 mi 5 10 15 20 25
Area Percent Report Area Percent Report
Sorted By : Signal Sorted By : Signal
Multiplier : 1.0000 Multiplier : 1.0000
Dilution : 1.0000 Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
e P e | =mmmm e | -mmmee | e P R R s | -mmme e !
1 20.509 vv 0.4218 864.40710 31.34101 50.3231 1 20.664 VV 0.3936 206.00653 8.29917 2.7387
2 21.486 VB 0.4203 853.30853 31.28021 49.6769 2 21.613 VB 0.4703 7315.97168 240.87839 97.2613
Totals : 1717.71564 62.62122 Totals 7521.97821 249.17756
Supplementary Figure 182. HPLC spectrum for 3l
Instrument 1 8/20/2016 4:13:43 PM Page 1 of 2 Instrument 1 8/20/2016 4:08:54 PM Page 1 of 2
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Supplementary Figure 182. HPLC spectrum for 3l

qdy
打字机文本

qdy
打字机文本


Data File C:\CHEM32\1\DATA\DEF LC 2016-01-14
Sample Name:

Instrument 1

10-09-39\QDY-20010-3-IC-05-05ETOH.D

Acqg. Operator Seq. Line : 14
Acqg. Instrument Instrument 1 Location vial 31
Injection Date 1/14/2016 2:42:09 PM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\DEF_LC 2016-01-14 10-09-39\ETOH-IC-05-30-05.M
1/14/2016 3:13:23 PM
(modified after loading)
C:\CHEM32\1\METHODS\IC-15-30.M
8/20/2016 4:08:47 PM
(modified after loading)
Peak (s)

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info manually integrated

Data File C:\CHEM32\1\DATA\DEF LC 2016-01-14
Sample Name:

10-09-39\QDY-20012-1-IC-05-05ETOH.D

Acg. Operator Seq. Line : 15
Acqg. Instrument Instrument 1 Location vial 35
Injection Date 1/14/2016 3:18:15 PM Inj : 1

Inj Volume 5.000 ul
C:\CHEM32\1\DATA\DEF_LC 2016-01-14 10-09-39\ETOH-IC-05-30-05.M
1/14/2016 3:45:28 PM
(modified after loading)
C:\CHEM32\1\METHODS\IC-15-30.M
8/20/2016 4:08:47 PM
(modified after loading)
Peak (s)

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info manually integrated

DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-01-14 10-09-39\QDY-20010-3-IC-05-05ETOH.D)

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-14 10-09-39\QDY-20012-1-IC-05-05ETOH.D)
mAU mAU | %
] | ] ﬁ}
120 | ‘ | 7 \
1 I 400 \‘
] Ph ° “ (‘ ] (‘
] ] Ph,
100 . B ‘ “‘ g 1 % \
7 © ©o 4
1 ‘ 83 300+ \
%] . | ’ |
] HO OMe | | \ /\ I ] HO | \
] (rac)-3m H | (\ ] | |
60 \ ‘ \H H 200 \ ‘
] It ] A
0 1 | | ] | |
| I | i
20| } \ \{ ‘ ] |
1 \ \ | 8
i | ] <
] | \ | s
0 ] 0 J |
I S ™ R T - T ™
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=280,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S P |- | -mmee oo oo !
1 23.386 VV 0.4855 2753.98926 86.47826 50.5775
2 24.461 VB 0.4898 2691.10376 84.43309 49.4225
Totals 5445.09302 170.91135

Supplementary Figure 1

8/20/2016 4:20:30 PM 1 of 2

Page

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Semefemnee ISl EEER |-mmemme e | -mmemm e |--mmee- !
1 23.357 VvV 0.4742 1.46803e4 475.52399 97.0404
2 24.436 VB 0.4846 447.73767 13.37484 2.9596
Totals 1.51281e4 488.89882

83. HPLC spectrum for 3m

Instrument 1 8/20/2016 4:17:07 PM Page

1 of 2
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Supplementary Figure 183. HPLC spectrum for 3m


Data File C:\CHEM32\1\DATA\DEF LC 2016-01-22

Sample Name:

10-07-33\QDY-20028-2-AD-10-05.D

Acg. Operator Seq. Line 31
Acqg. Instrument Instrument 1 Location vial 33
Injection Date 1/22/2016 7:46:01 PM Inj 1

Inj Volume 5.000 nl

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

C:\CHEM32\1\DATA\DEF_LC 2016-01-22 10-07-33\AD-10-30-0.5.M

1/7/2016 11:07:32 PM

C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 2:13:09 PM
(modified after loading)

Peak(s) manually integrated

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-22 10-07-33\QDY-20028-2-AD-10-05.D)
mAU ]
: ﬁ
100 | (‘ |
o \ M
] Ph i ‘ |
80 ‘ [l
] [
| il
60 - HO (rac)-3n cl ‘ ‘ ‘ \;,'\: ©
] i s 8
] ‘\f Q
] | | L
- AR
4 |
|
] ] i
| \ ‘ |
20+ ‘ ‘ J \ /
| RN
: | \¥J i
o ] VAN
T T

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info

Data File C:\CHEM32\1\DATA\DEF LC 2016-01-28 18-11-20\QDY-20036-AD-10-05.D

Seqg. Line : 2
Instrument 1 Location vial 31
1/28/2016 6:22:19 PM Inj : 1

Inj Volume 5.000 ul
C:\CHEM32\1\DATA\DEF_LC 2016-01-28 18-11-20\AD-10-30-0.5.M
1/28/2016 6:22:31 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 2:13:09 PM
(modified after loading)

Peak (s) manually integrated

mAU
200

175

150

125

100

75

50

25

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-28 18-11-20\QDY-20036-AD-10-05.D)

mi

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Signal 1:

Peak RetTime Type

# [min]

.968 BB

Use Multiplier & Dilution Factor with ISTDs

DAD1 C, Sig=254,4 Ref=360,100

Width Area Height Area
[min] [mMAU*s] [mAU] %
——————— e el ittt
0.4605 1617.20544 52.33952 50.8224
0.5012 1564.86450 48.39814 49.1776
3182.06995 100.73766

Instrument 1

6/26/2016 2:16:41 PM

Page 1 of 1

Signal 1:

# [min]

1 21.923 FM
2 23.675 BB

Totals

Peak RetTime Type

DAD1 C, Sig=254,4 Ref=360,100

Width Area Height Area
[min] [mAU*s] [mAU] %
------- el e EEE
0.3323 111.03651 5.56921 1.5975
0.5077 6839.57959 207.98744 98.4025
6950.61610 213.55665

84. HPLC spectrum for 3n

Instrument 1 6/26/2016 2:14:43 PM

Page

1 of 2
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Supplementary Figure 184. HPLC spectrum for 3n


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-07

Sample Name:

Acqg. Operator
Acqg. Instrument
Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

21-02-15\QDY-20036-AD-10-05.D

Seq. Line 29
Instrument 1 Location vial 31
4/8/2016 9:11:23 AM Inj : 1

Inj Volume 5.000 nl

C:\CHEM32\1\DATA\DEF_LC 2016-04-07 21-02-15\AD-10-30-0.5.M
1/7/2016 11:07:32 PM

C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 2:13:09 PM

(modified after loading)

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-07 21-02-15\QDY-20036-AD-10-05.D)
mAU | 3
@
1404 %
1 \
] |
120 J\
100 ‘
80| 4 [
1 \
] HO 3n ci ||
1 (recrystallization) \ “
60 ‘
1 \
] } |
40 \
4 ‘ ‘
1 |
20 \‘ “
4 | |
0 ) |
—— - -
5 10 15 20 25 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 23.339 BB

Instrument 1

6/26/2016 2:27:23 PM

0.5087 4807.56592 147.34752 100.0000

4807.56592 147.34752

**x* End of Report ***
Supplementary Figu

Page 1 of 1

re 185. HPLC spectrum for 3n’
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Supplementary Figure 185. HPLC spectrum for 3n'


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-17 13-35-36\QDY-20086-2-AD-10.D

Sample Name:

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

Instrument 1
3/17/2016 5:12:23 PM

Seq. Line
Location
Inj

Inj Volume

13
Vvial 32
1
5.000 nl

C:\CHEM32\1\DATA\DEF_LC 2016-03-17 13-35-36\AD-10-30.M
11/30/2015 12:57:24 PM

C:\CHEM32\1\METHODS\IC-15-30.M

8/20/2016 4:26:25 PM

(modified after loading)

Peak(s) manually integrated

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

Instrument 1
3/18/2016 4:46:31 PM

Seq. Line
Location
Inj

Inj Volume

Data File C:\CHEM32\1\DATA\DEF LC 2016-03-17 13-35-36\QDY-20088-1-ADH-10.D

70
Vial 32
1
5.000 ul

C:\CHEM32\1\DATA\DEF_LC 2016-03-17 13-35-36\AD-10-20.M
11/28/2014 10:15:17 AM

C:\CHEM32\1\METHODS\IC-15-30.M

8/20/2016 4:08:47 PM

(modified after loading)

Peak(s) manually integrated

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-17 13-35-36\QDY-20086-2-AD-10.D) DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-17 13-35-36\QDY-20088-1-ADH-10.D)
mAU | mAU | S5
1 ﬁ 120 | >
100 ‘\ 1 /|
] H ' |
] | m ] |
| “ J‘ 100 \
il \ ]
807 o} ‘ J\ 1 ‘\
Ph | 1
] = " | *] |
60 J o} ‘\ 1 ‘
] # | \ “ \ S 60 \ \
1 | - T 1 |
ol MO (rac)do T8 | HO 30 |
I ] |
1 ‘ ‘ ‘ }\ 40 \
| | '
] I ] |
20| j\ J A ] |
| /
o
18 min|
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
s [ | <==- ] <o mmees |<-mmeee o o |<-o-ee-- ! s [ |<==n] oo mmees e el !
1 13.171 BB 0.3233 915.31964 44.26314 50.0637 1 12.919 BV 0.3037 111.90915 5.73329 3.5141
2 14.316 BB 0.3834 912.99078 36.54956 49.9363 2 13.667 VB 0.3818 3072.70459 122.87263 96.4859
Totals 1828.31042 80.81270 Totals 3184.61374 128.60593
===========================================================Su;pp—.lementary Flgure 1 86. :HPEG:spectmmzforaﬂ:=================================
Instrument 1 8/20/2016 4:26:29 PM Page 1 of 1 Instrument 1 8/20/2016 4:23:52 PM Page 1 of 1
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Supplementary Figure 186. HPLC spectrum for 3o


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-17 13-35-36\QDY-20086-1-AD-10.D
Sample Name:

Acg. Operator : Seq. Line : 16
Acq. Instrument : Instrument 1 Location : Vial 31
Injection Date : 3/17/2016 6:19:13 PM Inj : 1

Inj Volume : 5.000 pl
Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-03-17 13-35-36\AD-10-30.M
Last changed : 11/30/2015 12:57:24 PM
Analysis Method : C:\CHEM32\1\METHODS\IC-15-30.M
Last changed : 8/20/2016 4:26:25 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-17 13-35-36\QDY-20086-1-AD-10.D)

mAU
] M
] [
120 H ‘”\
] o |
100 Ph s H
] . | o
" 8 .
] S ‘ 8
60 HO (rac)-3p ‘ H s

—

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Data File C:\CHEM32\1\DATA\DEF LC 2016-03-24 10-24-21\QDY-20093-1-ADH-10.D
Sample Name:

Acqg. Operator : Seqg. Line : 9
Acq. Instrument : Instrument 1 Location : Vial 32
Injection Date : 3/24/2016 12:34:12 PM Inj - 1

Inj Volume : 5.000 pl
Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-03-24 10-24-21\AD-10-30.M
Last changed : 3/24/2016 12:40:12 PM

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\IC-15-30.M
Last changed : 8/20/2016 4:26:25 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-24 10-24-21\QDY-20093-1-ADH-10.D)
mAU u,\‘:
120 ‘H\
100 ‘ \
] e
80 ‘ |
N
60 ‘ \‘
|
|
|
40| “
|
20 ‘ \
w0
@
o | |
AV
0 _— i
—Y— [ ——————
0 2 4 6 8 10 12 14 16
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] % Peak RetTime Type Width Area Height Area
R [ R [ [T [ | #  [min] (min]  [mAU*s] (mAU) %

1 12.565 VB 0.3114 1455.71436  71.54522 50.8861 Bl EEE TR [-==-]------- === - I |-------- |

2 14.358 BB 0.4009 1405.01794 54.84630 49.1139 1 12.565 VB 0.3027 102.38339 5.08985 2.9131

2 14.175 BB 0.4070 3412.21973 129.67111 97.0869
Totals : 2860.73230 126.39152
Totals : 3514.60312 134.76096
===========================================================Supptementary Flgure 187. HPLC spectrum for 3p
Instrument 1 8/20/2016 4:29:47 PM Page 1 of 1 Instrument 1 8/20/2016 4:31:46 PM Page 1 of 2
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Supplementary Figure 187. HPLC spectrum for 3p


Data File C:\CHEM32\1\DATA\DEF LC 2016-01-15
Sample Name:

14-48-

Acqg. Operator
Instrument 1
1/15/2016 7:04:56 PM

Acqg. Instrument

Injection Date

Acqg. Method
Last changed

C:\CHEM32\1\DATA\DEF LC 2016-
1/15/2016 7:21:04 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-
6/25/2016 10:45:20 PM

Peak (s8)

Analysis Method
Last changed

Additional Info manually integrated

07\QDY-20015-1-AD-15.D

Seq. Line 14
Location vial 31
Inj : 1
Inj Volume 5.000 nl

01-15 14-48-07\AD-15-30.M

2.0.M

Data File C:\CHEM32\1\DATA\DEF LC 2016-03-17 13-35-36\QDY-20087-3 -AD-15.D
Sample Name:
Acqg. Operator Seq. Line 72
Acqg. Instrument Instrument 1 Location vial 39
Injection Date 3/18/2016 5:15:48 PM Inj : 1
Inj Volume 5.000 ul

Acqg. Method
Last changed
Analysis Method
Last changed

C:\CHEM32\1\DATA\DEF_LC 2016-03-17 13-35-36\AD-15-22.M
9/15/2015 8:34:07 PM

C:\CHEM32\1\METHODS\AD-3030.M

6/15/2016 2:43:08 PM

(modified after loading)

Additional Info Peak(s) manually integrated

mAU 1 §
| I
2004 Ph SAc “

] Ph |

] HO

150 4 ‘
(rac)-5a

DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-01-15 14-48-07\QDY-20015-1-AD-15.D)

=11.505

DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-03-17 13-35-36\QDY-20087-3 -AD-15.D)

mAU | N
250 “
] Ph SAG \ \
] =1 \
200 Ph ‘ ‘
1 “ \
] HO 5a |
150 | ‘ \‘

12 14 min|

Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=280,4 Ref=360,100 Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
S EEER | <==-] <o mmees |<-mmeee oo | <=mmmeee o |<-o-es-- ! s [ |<==n] oo mmees |<-mmee oo e |<-o-es-- !

1 6.992 VB 0.1642 2452.11304 230.39255 50.0793 1 6.857 VB 0.1572 138.61012 13.56842 2.9376

2 11.505 BB 0.2897 2444.35181 130.97171 49.9207 2 11.022 BB 0.2691 4579.83252 265.64444 97.0624
Totals 4896.46484 361.36426 Totals 4718.44264 279.21286
===========================================================sl—.jp—.p:relnentalq' Flgure 188- =HPtczgpéét—ml——1n=f—o—'F=5—_al_—=================================

Instrument 1 6/26/2016 1:35:37 PM Page 1 of 1 Instrument 1 6/15/2016 2:54:45 PM Page 1 of 1
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Supplementary Figure 188. HPLC spectrum for 5a


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-29 10-50-03\QDY-20098-3-AD-20.D

Sample Name:

Acqg. Operator Seqg. Line
Acqg. Instrument Instrument 1 Location
Injection Date 3/29/2016 4:38:58 PM Inj

Acqg. Method
Last changed
Analysis Method
Last changed

Inj Volume

17
vial 33
1
5.000 nl

C:\CHEM32\1\DATA\DEF_LC 2016-03-29 10-50-03\AD-20-30.M

9/14/2015 3:31:48 PM

C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 9:16:02 PM

(modified after loading)

Additional Info Peak(s) manually integrated

mAU S

| ?‘é

50*: H‘

] Ph SAc “
40 ;::-z ‘
w; HO OMe

1 (rac)-5b ‘

DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-03-29 10-50-03\QDY-20098-3-AD-20.D)

14.373

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=280,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e | <=== ] <mmmees R | <mmmmee e |<-o-e--- !
1 8.452 BB 0.2145 756.95715 55.01791 50.0821
2 14.373 VB 0.3875 754.47668 30.19891 49.9179
Totals 1511.43384 85.21682

memmemmemmemmecsecsececsecececcceeeeeeeoo——-- Supplementary Figure 189. |

Instrument 1 6/26/2016 9:16:17 PM

Page 1 of 1

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-29 18-48-49\QDY-20133-1-ADH-10.D

Seq. Line 12
Instrument 1 Location vial 35
4/29/2016 10:34:54 PM Inj 1

Inj Volume 5.000 ul

C:\CHEM32\1\DATA\DEF_LC 2016-04-29 18-48-49\AD-20-20.M

4/29/2016 10:34:02 PM
(modified after loading)

C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 9:13:23 PM
(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-04-29 18-48-49\QDY-20133-1-ADH-10.D)
mAU | 3
1 @
250 ﬁ
] Ph [l
200 | J ‘
1 HO |
150 | \‘
|
] [
“ \
50| \
1 © |
<
f <
] i n
b \
ol A J\, J
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2 4 6 10 12 14 16 18 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S P |- R oo !
1 8.445 BB 0.2113 307.34174 22.50527 4.6406
2 14.334 BB 0.3800 6315.47900 257.61475 95.3594
Totals 6622.82074 280.12002
HPLC spectrum for 5b
Instrument 1 6/26/2016 9:13:42 PM Page 1 of 2
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Supplementary Figure 189. HPLC spectrum for 5b


Data File C:\CHEM32\1\DATA\DEF LC 2016-05-08 12-45-48\QDY-20144-1-ADH-15.D Data File C:\CHEM32\1\DATA\DEF LC 2016-05-10 10-25-50\QDY-20144-4-ADH-15.D

Sample Name: Sample Name:
Acqg. Operator : Seqg. Line : 33 Acqg. Operator : Seq. Line : 21
Acq. Instrument : Instrument 1 Location : Vial 31 Acq. Instrument : Instrument 1 Location : Vial 33
Injection Date : 5/9/2016 12:25:00 AM Inj : 1 Injection Date : 5/10/2016 6:18:08 PM Inj : 1
Inj Volume : 5.000 upl Inj Volume : 5.000 ul
Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-05-08 12-45-48\AD-15-22.M Different Inj Volume from Sequence ! Actual Inj Volume : 1.000 pl
Last changed : 9/15/2015 8:34:07 PM Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-05-10 10-25-50\AD-15-22.M
Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M Last changed : 5/10/2016 6:24:54 PM
Last changed : 6/26/2016 8:57:24 PM (modified after loading)
(modified after loading) Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M
Additional Info : Peak(s) manually integrated Last changed : 6/26/2016 8:55:19 PM
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-05-08 12-45-48\QDY-20144-1-ADH-15.D) (modified after loading)
mAU ] § Additional Info : Peak(s) manually integrated
] f DAD1 C, Sig=254 4 Ref=360,100 (DEF_LC 2016-05-10 10-25-50\QDY-20144-4-ADH-15.D)
350 €~ mAU | 3
] ‘ ] I
300 ‘ 120 H
i Ph SAc “ 1 ‘\
E @ i
, = | : ] |
250 ‘ = i Ph
1 7N w 100+ H
wol  nd T | \ ] I\ |
] (rac)-5¢ ‘ ‘ / “ 80 N ‘ “
i | ] ‘e ‘
] ‘\ ] HO 5¢ F
150 ‘ ‘ a ] \ “
] | \ \‘ “ 60 | |
100 “ 0\ il \‘\
5 | B |
] i n | a
] I | \ ] ||
4 20 |
0 /\‘,4A¢44LT444¥44\/ﬂ;;;,g/ . ] g |
j 1 R (
S J H\,\qu\\ | $
0 2 4 6 8 10 12 14 min 0 : \¢,A\4ﬁ4¢L .
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2 4 6 8 10 12 14

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000 Sorted By : Signal
Use Multiplier & Dilution Factor with ISTDs Multiplier : 1.0000

Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area Signal 1: DAD1 C, Sig=254,4 Ref=360,100

# [min] [min] [mAU*s] [mAU] %
I EEE T [----]------- [EEEEEE T [---------- |-------- | Peak RetTime Type Width Area Height Area

1 7.326 VB 0.1828 4366.85938 372.40533 50.2199 # [min] [min] [mAU*s] [mAU] %

2 10.969 BB 0.2757 4328.62256 243.13440 49.7801 I R [-==-]-=----- [EEEEE e [-==------- === |

1 7.296 BB 0.1765 87.03292 7.43725 3.8065
Totals : 8695.48193 615.53973 2 10.880 BB 0.2657 2199.37378 128.49953 96.1935
Totals : 2286.40670 135.93677

T Suppliementary Figure 190. HPLC spectrum for 5¢

Instrument 1 6/26/2016 8:57:28 PM Page 1 of 1 Instrument 1 6/26/2016 8:55:41 PM Page 1 of 2
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Supplementary Figure 190. HPLC spectrum for 5c


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-29 18-48-49\QDY-20134-1-AD-15.D Data File C:\CHEM32\1\DATA\DEF LC 2016-05-12 09-09-58\QDY-20145-2-AD-15.D
Sample Name: Sample Name:
Acqg. Operator : Seq. Line : 18 Acqg. Operator Seqg. Line : 10
Acq. Instrument : Instrument 1 Location : Vial 31 Acq. Instrument : Instrument 1 Location : Vial 31
Injection Date : 4/30/2016 12:42:59 AM Inj : 1 Injection Date : 5/12/2016 11:40:46 AM Inj : 1
Inj Volume : 5.000 upl Inj Volume : 5.000 ul
Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-04-29 18-48-49\AD-15-30.M Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-05-12 09-09-58\AD-15-30.M
Last changed : 4/30/2016 1:07:01 AM Last changed : 5/12/2016 11:39:53 AM
(modified after loading) (modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M
Last changed : 6/26/2016 9:00:17 PM Last changed : 6/26/2016 9:00:17 PM
(modified after loading) (modified after loading)
Additional Info : Peak(s) manually integrated Additional Info : Peak(s) manually integrated
DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-04-29 18-48-49\QDY-20134-1-AD-15.D) DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-05-12 09-09-58\QDY-20145-2-AD-15.D)
mAU | 3 mAU | 3
200 | T 1 [
1 ‘ 100 | H‘
] Ph SAc H ] Ph Shc 1
1 1 w—
] . ] =/ |
SN \ | |
] HO cl ‘ g 1 HO sd cl ||
1 (rac)-5d © ] |
1 = 60|
100 ‘ | 1 | |
] \ ] ||
| \ \‘ 40 [
| “ \‘ 1 [
50 \ ] \
, /| ] |
| | | “] : |
] ,\ | 7 5 |
] TN SR B W y — i B
07 ' 0 J+¥*V/\ J j¥
R T T R T T T T T R T R S S S R R R T R T e R R
0 25 5 75 10 12.5 15 17.5 20 225 mi 0 2.5 5 75 10 12.5 15 17.5 20 22.5
Area Percent Report Area Percent Report
Sorted By : Signal Sorted By Signal
Multiplier : 1.0000 Multiplier : 1.0000
Dilution : 1.0000 Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=280,4 Ref=360,100 Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
S P e R oo ! S P |- e oo !
1 8.858 BB 0.2209 3023.58618 213.92877 50.0682 1 8.918 BB 0.2243 130.28934 9.02971 4.0040
2 16.262 BB 0.4280 3015.34619 109.93711 49.9318 2 16.450 BB 0.4331 3123.68799 112.10854 95.9960
Totals : 6038.93237 323.86588 Totals : 3253.97733 121.13826
Supplementary Figure 191. HPLC spectrum for 5d
Instrument 1 6/26/2016 9:08:01 PM Page 1 of 2 Instrument 1 6/26/2016 9:04:28 PM Page 1 of 2
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Supplementary Figure 191. HPLC spectrum for 5d


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-05 14-20-31\QDY-20069-3-AD-10.D

Sample Name:

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Seq. Line : 16
Instrument 1 Location vial 33
3/5/2016 7:28:45 PM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\DEF_LC 2016-03-05 14-20-31\AD-10-20.M
3/5/2016 7:11:35 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 2:31:40 PM
(modified after loading)

Data File C:\CHEM32\1\DATA\DEF LC 2016-05-10 10-25-50\QDY-20145-1--AD-10.D
Sample Name:

Acg. Operator Seq. Line : 87
Acqg. Instrument Instrument 1 Location vial 31
Injection Date 5/11/2016 6:35:56 PM Inj : 1

Inj Volume 5.000 ul
C:\CHEM32\1\DATA\DEF_LC 2016-05-10 10-25-50\AD-10-20.M
11/28/2014 10:15:17 AM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 2:31:40 PM
(modified after loading)
Peak (s)

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info manually integrated

Additional Info : Peak(s) manually integrated DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-05-10 10-25-50\QDY-20145-1--AD-10.D
DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-03-05 14-20-31\QDY-20069-3-AD-10.D) mAU =1
mAU 4 8 1 %\
350 W g ] I
1 \ o 400 [l
500 Ph SAc H ‘\\ ] Ph 1
: . . | |
] | H |
250 Me ‘ ‘ | ‘ 300 ‘ ‘
] HO Mé ‘ ‘ ‘ ‘ 1 HO ‘ “
200 (rac)-5e ‘ ‘ “ 1 ‘
i 200 ‘
150 “ “ ] ‘ ‘\
5 I ] |
100 \ “ ‘\ “ 100 - \ \
] | \ \ ] © ﬂ \
50 | ] S ||
] ‘ | | [ ) \
i | H \ i
] \ | \ . T L T
o] S\ ‘ 7
i N L e e T e e ! !
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 0 1 2 3 4 5 6 7 8 mir
0 1 2 3 4 5 6 7 8 9 m
Area Percent Report
Sorted By Signal
Sorted By Signal Multiplier 1.0000
Multiplier 1.0000 Dilution 1.0000
Dilution 1.0000 Use Multiplier & Dilution Factor with ISTDs
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min] [mAU*s] [mAU] %
# [min] [min] [mAU*s] [mAU] % E EE R [----]------- [EEEEE T [---------- |-------- |
Bl EEE TR [-==-]------- === - I |-------- | 1 5.078 BB 0.1423 219.88640 24.14296 4.2105
1 5.106 BV 0.1192 2947.91675 377.19528 49.7389 2 5.900 BB 0.1612 5002.39453 481.36807 95.7895
2 5.937 VB 0.1407 2978.87012 325.63467 50.2611
Totals 5222.28093 505.51103
Totals 5926.78687 702.82996

Instrument 1 6/26/2016 2:31:44 PM

Supplementary Figure 1

Page 1 of 2

92, HPLC spectrum for Sg-———————-—-———-——

Instrument 1 6/26/2016 2:34:58 PM Page

of
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Supplementary Figure 192. HPLC spectrum for 5e


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-09 10-10-22\QDY-20109-1.D Data File C:\CHEM32\1\DATA\DEF LC 2016-04-17 00-38-55\QDY-20119-1-ADH-15.D
Sample Name: Sample Name:
Acqg. Operator : Seq. Line : 2 Acqg. Operator : Seqg. Line : 4
Acq. Instrument : Instrument 1 Location : Vial 31 Acq. Instrument : Instrument 1 Location : Vial 31
Injection Date : 4/9/2016 10:24:09 AM Inj : 1 Injection Date : 4/17/2016 1:13:12 AM Inj : 1
Inj Volume : 5.000 upl Inj Volume : 5.000 ul
Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-04-09 10-10-22\AD-15-30.M Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-04-17 00-38-55\AD-15-22.M
Last changed : 4/9/2016 10:50:56 AM Last changed : 9/15/2015 8:34:07 PM
(modified after loading) Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M
Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M Last changed : 6/26/2016 9:19:48 PM
Last changed : 6/26/2016 9:19:48 PM (modified after loading)
(modified after loading) Additional Info : Peak(s) manually integrated
Additional Info : Peak(s) manually integrated DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-04-17 00-38-55\QDY-20119-1-ADH-15.D)
DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-04-09 10-10-22\QDY-20109-1.D) mAU | g
mAU ] 8 i f
120 % i “‘
J | 300
] I s 1 ‘\
100 Ph SAc H 0\’ ] Ph ‘
] s H [‘ 250 H
] B | | i |
80 -| = ‘ H 200 | ‘ ‘
1 HO (rac)-5f ‘ ‘ i HO 5f ‘
o | | | 1% |
j \ \ 1
] ‘ \ “ “ 100 | ‘\
40 || R ] R
] R | 1 | |
| f ‘ | ‘ 50 ( “ _
27 \ | — | 5
] | | 1 S A
"__/Vj\ | LJ\ 0 :
0 * L e S ) A
B i i i i i i i i i i i i i i i i i i i i i i 0 2 4 6 8 10 12 i
0 2 4 6 8 10 12 4 m
Area Percent Report
Sorted By : Signal
Sorted By : Signal Multiplier : 1.0000
Multiplier : 1.0000 Dilution : 1.0000
Dilution : 1.0000 Use Multiplier & Dilution Factor with ISTDs
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min] [mAU*s] [mAU] %
# [min] [min] [mAU*s] [mAU] % E EE R [----]------- [EEEEE T [---------- |-------- |
Bl EEE TR [-==-]------- === - I |-------- | 1 7.862 BB 0.1866 4096.49463 340.03119 95.6900
1 7.986 BB 0.1911 1530.46655 124.77222 50.0747 2 9.351 BB 0.2203 184.51270 12.94315 4.3100
2 9.640 BB 0.2329 1525.90210 101.77819 49.9253
Totals : 4281.00732 352.97434
Totals : 3056.36865 226.55042
Supplementary Figure 193. HPLC-speetrum-for 5f-—--—-—-—-—--—--—--——---cceeeeeeeo-
Instrument 1 6/26/2016 9:23:31 PM Page 1 of 2 Instrument 1 6/26/2016 9:19:52 PM Page 1
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Supplementary Figure 193. HPLC spectrum for 5f


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-05
Sample Name:

14-20-31\QDY-20069-1-AD-15.D

Acqg. Operator Seq. Line : 6
Acqg. Instrument Instrument 1 Location vial 31
Injection Date 3/5/2016 3:54:17 PM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\DEF_LC 2016-03-05 14-20-31\AD-15-22.M
3/5/2016 4:11:52 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 9:27:49 PM
(modified after loading)

Additional Info Peak (s) manually integrated

Acqg. Method
Last changed

Analysis Method
Last changed

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-05 14-20-31\QDY-20069-1-AD-15.D)

mAU 3 N
4 15¢] oy
250 ® ,rb“%
] |
] Ph SAc H
200 - . H
] 7\
] 3
150+
1 HO
q (rac)-5g ‘

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-14
Sample Name:

10-01-26\QDY-20115-1-ADH--15.D

Acqg. Operator Seqg. Line : 35
Acqg. Instrument Instrument 1 Location vial 31
Injection Date 4/14/2016 9:48:14 PM Inj : 1

Inj Volume 5.000 ul
C:\CHEM32\1\DATA\DEF_LC 2016-04-14 10-01-26\AD-15-22.M
9/15/2015 8:34:07 PM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 9:27:49 PM
(modified after loading)

Peak(s) manually integrated

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-14 10-01-26\QDY-20115-1-ADH--15.D)
mAU ~

250 Ph

] HO |

] 17‘.5‘ ‘ ‘ 2‘0 ‘ min|
Sorted By Signal
Sorted By Signal Multiplier 1.0000
Multiplier 1.0000 Dilution 1.0000
Dilution 1.0000 Use Multiplier & Dilution Factor with ISTDs
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min] [mAU*s] [mAU] %
# [min] [min] [mAU*s] [mAU] % E EE R [----]------- [EEEEE T [---------- |-------- |
Bl EEE TR [-==-]------- === - I |-------- | 1 8.287 BB 0.1976 412.45316 32.60120 4.6671
1 8.380 MM 0.2083 3493.10522 279.45023 49.9186 2 15.859 BB 0.3966 8424.96777 329.19797 95.3329
2 16.134 BB 0.4008 3504.49414 136.82832 50.0814
Totals 8837.42093 361.79917
Totals 6997.59937 416.27855
Supplementary Figure 194. HPLC-spectrum-for 5¢g—-—----—--—-----—-—--—--—-------
Instrument 1 6/26/2016 9:31:19 PM Page 1 of 2 Instrument 1 6/26/2016 9:27:55 PM Page 1 of 1
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Supplementary Figure 194. HPLC spectrum for 5g


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-16 10-10-47\QDY-20113-4-AD-20.D
Sample Name:

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-16 10-10-47\QDY-20117-4-AD-20.D
Sample Name:

Acg. Operator : Seq. Line : 7 Acg. Operator : Seqg. Line : 6
Acq. Instrument : Instrument 1 Location : Vial 31 Acq. Instrument : Instrument 1 Location : Vial 34
Injection Date : 4/16/2016 11:48:40 AM Inj : 1 Injection Date : 4/16/2016 11:27:34 AM Inj : 1
Inj Volume : 5.000 upl Inj Volume : 5.000 ul
Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-04-16 10-10-47\AD-20-20.M Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-04-16 10-10-47\AD-20-20.M
Last changed : 7/4/2015 10:27:19 AM Last changed : 7/4/2015 10:27:19 AM
Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M
Last changed : 6/26/2016 8:40:34 PM Last changed : 6/26/2016 8:40:34 PM
(modified after loading) (modified after loading)
Additional Info : Peak(s) manually integrated Additional Info : Peak(s) manually integrated
DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-04-16 10-10-47\QDY-20113-4-AD-20.D) DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-04-16 10-10-47\QDY-20117-4-AD-20.D)
mAU Q mAU 9
4 ~ < 4
& 5 70| ]
4 H o ] /
120 \“ “"\ ] |
] SAc \ l ] \
] Ph | I 60| [
] . \“ i 1 \
100 | \ ‘ /| ] ( \
| “ “ 50 | ‘\
] HO | \ ‘ ] ||
80| ‘ \ “ \ 1 [
] \‘ 40 ||
| i ] i
60 o ]
rac)-5h |
— (rac) A - |
1 | | ] [
’ R ] N
40 | ]
| HEn » a
1 || ]
f R ] |
_ | | ]
20 Fl 10 g | |
] B ] 5 \
1 | \ / 1 /
1 ? / } ]
0 —— 07 o
1 T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 0 2 4 6 8 10

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=280,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e | <==- ] =mmmees P | <-ommee o |<---ee-- !
1 8.746 BB 0.2927 2451.85254 129.59225 50.4080
2 9.974 BB 0.3102 2412.16650 120.15545 49.5920
Totals : 4864.01904 249.74770

““““““““““““““““““““““““““““““““ Supplemen

Instrument 1 6/26/2016 8:43:09 PM

tary Figure 1¢

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=280,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e |<==n] <o mmees |<mmmeee oo | <mmmmee e |--=-ee-- !
1 8.723 BB 0.2887 86.59442 4.57787 5.7274
2 9.942 BB 0.3099 1425.34900 71.10870 94.2726
Totals : 1511.94342 75.68657

Instrument 1 6/26/2016 8:40:39 PM
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Supplementary Figure 195. HPLC spectrum for 5h


Data File C:\CHEM32\1\DATA\DEF LC 2016-01-26

Sample Name:

23-17-00\QDY-2003

3-2-AD-10.D

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

Seq. Line
Instrument 1 Location
1/27/2016 12:12:58 AM Inj

Inj Volume
C:\CHEM32\1\DATA\DEF_LC 2016-01-26 23-17
11/30/2015 12:57:24 PM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/27/2016 11:28:15 PM
(modified after loading)

Peak(s) manually integrated

4
Vvial 32
1
5.000 nl

-00\AD-10-30.M

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

Data File C:\CHEM32\1\DATA\DEF LC 2016-05-07

09-30-19\QDY-20138-2-ADH-10.D

Seq. Line 45
Instrument 1 Location Vial 32
5/7/2016 11:46:26 PM Inj : 1

Inj Volume 5.000 ul

C:\CHEM32\1\DATA\DEF_LC 2016-05-07 09-30-19\AD-10-20.M
11/28/2014 10:15:17 AM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 2:13:09 PM

(modified after loading)

Peak(s) manually integrated

DAD1 C, Sig=254,4 Ref=360,1

mAU 1 S
2507 Ph SAc
4 S0
4 N~
] HO  (rac)-5i ‘ g

00 (DEF_LC 2016-01-26 23-17-00\QDY-20033-2-AD-10.D)

mAU

250

200

7 HO
150

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-05-07 09-30-19\QDY-20138-2-ADH-10.D)

5i ‘

16 18 min|
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %

S EEERE | <-=-] oo mmees |<-mmeee oo | <=mmmeee o |<-o-ee-- ! ORI EECRE |<-=-] oo mmees |<ommeee o e |<-o-ee-- !

1 6.591 BB 0.1619 2919.46143 279.40152 50.0987 1 6.524 BB 0.1698 211.17703 19.58147 4.5187

2 11.237 BB 0.2918 2907.95361 154.31596 49.9013 2 10.707 BB 0.2676 4462.21826 258.18164 95.4813
Totals 5827.41504 433.71748 Totals 4673.39529 277.76311
==========================================================3upplementary F|gure 196. H:BL-cspee#umzfohsl===================================

Instrument 1 6/28/2016 10:53:38 AM Page 1 of 1 Instrument 1 6/26/2016 2:20:57 PM Page 1 of 1
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Supplementary Figure 196. HPLC spectrum for 5i


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-05
Sample Name:

14-20-31\QDY-20069-2--AD-10.D

Acqg. Operator

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-14
Sample Name:

Acg. Operator

10-01-26\QDY-20115-2-AD--10.D

Acqg. Instrument

Injection Date

Instrument 1
3/5/2016 7:12:41 PM

Seq. Line 15
Location Vvial 32
Inj : 1
Inj Volume 5.000 nl

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info

C:\CHEM32\1\DATA\DEF_LC 2016-03-05 14-20-31\AD-10-20.M
3/5/2016 7:11:35 PM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 9:35:27 PM

(modified after loading)

Peak (s) manually integrated

Acqg. Instrument
Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info

Seq. Line 31
Instrument 1 Location Vial 32
4/14/2016 8:33:53 PM Inj 1

Inj Volume 5.000 ul

C:\CHEM32\1\DATA\DEF_LC 2016-04-14 10-01-26\AD-10-25.M
4/14/2016 8:49:15 PM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/28/2016 12:41:50 PM

(modified after loading)

Peak (s) manually integrated

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-05 14-20-31\QDY-20069-2--AD-10.D)

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-14 10-01-26\QDY-20115-2-AD--10.D)
mAU A mAU ] S
120 ] 2
1 1750i "T
1 o ]
1 2 1 ‘
X 4
100 Ph SAc T 1500 Ph ‘ “
60| H ‘\‘ 1250 “
] HO (rac)-5j ‘ “ ] HO 5§ ‘ ‘
] ) ‘ | 1000 ‘ ‘
60| | 1 ] |
: ‘ “ 750*; “ ‘
s0- 1 | ] |
| ‘ \‘ | 500 | “
] ‘ . 1 49\
4 N
20 ‘ ‘ | \ 1 o & ‘\
] w 250 S & |
1 | \ 1 & /\ \‘
0 - A 0 \/’<~J%}\r444+i 44&\::4A44»444//"“
T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2 4 6 8 10 12 14 mi 2 4 6 8 10 12 14 mi
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
S e B ot | -mmee oo oo ! S P |- R R !
1 6.781 MM 0.1531 1103.10168 120.10813 49.9346 1 6.720 MM 0.1825 1541.86816 140.83981 6.1453
2 7.895 MM 0.1890 1105.98950 97.53231 50.0654 2 7.792 BB 0.2001 2.35485e4 1830.42786 93.8547
Totals 2209.09119 217.64044 Totals 2.50904e4 1971.26767
Supplementary Figure 197. HPLC spectrum for 5j
Instrument 1 6/26/2016 9:37:11 PM Page 1 of 2 Instrument 1 6/28/2016 10:11:22 PM Page 1 of 2
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Supplementary Figure 197. HPLC spectrum for 5j


Data File C:\CHEM32\1\DATA\DEF LC 2016-01-22 21-44-58\QDY-20028-1-AD-05.D Data File C:\CHEM32\1\DATA\DEF LC 2016-02-19 19-21-26\QDY-20046-2-AD-05.D
Sample Name: Sample Name:
Acg. Operator : Seq. Line : 7 Acg. Operator : Seq. Line : 10
Acq. Instrument : Instrument 1 Location : Vial 31 Acq. Instrument : Instrument 1 Location : Vial 31
Injection Date : 1/22/2016 11:18:59 PM Inj : 1 Injection Date : 2/19/2016 9:04:18 PM Inj : 1
Inj Volume : 5.000 upl Inj Volume : 5.000 ul
Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-01-22 21-44-58\AD-05-20.M Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-02-19 19-21-26\AD-05-15.M
Last changed : 10/14/2015 3:51:32 PM Last changed : 7/8/2015 4:31:16 PM
Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M
Last changed : 6/26/2016 2:05:13 PM Last changed : 6/26/2016 2:05:13 PM
(modified after loading) (modified after loading)
Additional Info : Peak(s) manually integrated DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-02-19 19-21-26\QDY-20046-2-AD-05.D)
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-22 21-44-58\QDY-20028-1-AD-05.D) mAU — &
mAU | ] i %:
] > - 160 H
] \ g ] \
0] \ P 1 P S \‘
] 140 h AC
] I | ] . | |
] Ph SAc ] ™S \
250 ( H \‘ 120 ‘
1 ™S | | “\ 1 |
1 ] HJ | \
200 ‘ ‘ | “ 100 5k ‘ |
] HO (rac)-5k ‘ ‘ ‘ ‘ 80 ‘ ‘
150 ‘ ‘ “ “ 1 ‘
B ‘ ‘ ‘ 60 —|
100 ‘ | ‘ ‘ i ‘ |
1 | ‘ | \‘ 40 | \‘
| .l ; |
50| \ [ 207 g |
| L | 2 )|
1 }J \ | 0] = i
0 ——— e
: T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 0 2 4 6 8 10 12 14
0 2 4 6 8 10 12 14 min|
Area Percent Report
Sorted By : Signal
Sorted By : Signal Multiplier : 1.0000
Multiplier : 1.0000 Dilution : 1.0000
Dilution : 1.0000 Use Multiplier & Dilution Factor with ISTDs
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min] [mAU*s] [mAU] %
# [min] [min] [mAU*s] [mAU] % I R [-==-]------- B [-=-------- |-------- |
I EEE T [----]------- [EEEEEE T [---------- |-------- | 1  6.648 BB 0.1604  88.50684 8.57913  3.9644
1 6.639 BV 0.1785 3878.38232 336.35043 50.0397 2 7.921 BB 0.1882 2144.02930 175.93285 96.0356
2 8.007 VB 0.2049 3872.23242 291.63898 49.9603
Totals : 2232.53613 184.51197
Totals : 7750.61475 627.98941 -
Supplementary Figure 198. HPLC spectrum for 5k
—===================================================================== **x*% End of Report ***
Instrument 1 6/26/2016 2:08:24 PM Page 1 of 1 Instrument 1 6/26/2016 2:10:22 PM Page 1 of 1
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Supplementary Figure 198. HPLC spectrum for 5k


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-31 22-59-06\QDY-20102-2-AD-03.D

Sample Name:

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

Seq. Line : 7
Instrument 1 Location Vvial 32
4/1/2016 1:05:56 AM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\DEF_LC 2016-03-31 22-59-06\AD-03-30.M
1/30/2015 10:17:06 AM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 3:55:25 PM
(modified after loading)

Peak(s) manually integrated

mAU
35

30

25

20

Ph

(rac)-51

DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-03-31 22-59-06\QDY-20102-2-AD-03.D)

~
®

oo
[ ‘ |

A

SAC [ [

SiEts ’/ | ‘\‘ \

o
o b b e v b e b e e b b e b e b e Ly

o

Sorted By
Multiplier
Dilution

1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=280,4 Ref=360,100

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU]
1 8.537 BV 0.4946 1090.32153 35.86992
2 9.940 VB 0.5005 1085.82886 35.13862
Totals 2176.15039 71.00854

Instrument 1 6/26/2016 3:56:58 PM

Area

50.1032
49.8968

Page

1 of 1

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-16 15-13-11\QDY-20117-2-AD-03.D

Seqg. Line : 7
Instrument 1 Location Vial 32
4/16/2016 5:09:50 PM Inj : 1

Inj Volume 5.000 ul
C:\CHEM32\1\DATA\DEF_LC 2016-04-16 15-13-11\AD-03-20.M
4/16/2016 5:22:49 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 3:55:25 PM
(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-04-16 15-13-11\QDY-20117-2-AD-03.D)
mAU { 3
200 \
] [
175 Ph SAc \
] -::! ‘
150 TES | “
] |
1257 HO 51 “
100 / \
] .
1 |
|
] \
] .
50 [
] / \
254 [
] g | |
] o \
0 J SN S
1 T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S P R ot | -mme oo oo !
1 8.498 BV 0.4241 341.95050 11.59381 5.0289
2 9.850 VB 0.5034 6457.77686 209.60730 94.9711
Totals 6799.72736 221.20111
99. HPLC spectrum for 51
Instrument 1 6/26/2016 3:55:28 PM Page 1 of 2
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Supplementary Figure 199. HPLC spectrum for 5l


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-12

Sample Name:

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

11-07-21\QDY-20078-2-AD-05.D

Seq. Line : 4
Instrument 1 Location vial 31
3/12/2016 12:03:15 PM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\DEF_LC 2016-03-12 11-07-21\AD-05-30.M
3/12/2016 12:20:26 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 3:10:06 PM
(modified after loading)

Data File C:\CHEM32\1\DATA\DEF LC 2016-03-30
Sample Name:

13-35-29\QDY-20099-3-AD-05.D

Acg. Operator Seq. Line : 13
Acqg. Instrument Instrument 1 Location vial 33
Injection Date 3/30/2016 6:42:27 PM Inj : 1

Inj Volume 5.000 ul
C:\CHEM32\1\DATA\DEF_LC 2016-03-30 13-35-29\AD-05-15.M
7/8/2015 4:31:16 PM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 2:50:44 PM
(modified after loading)
Peak (s)

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info manually integrated

Additional Info : Peak(s) manually integrated DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-30 13-35-29\QDY-20099-3-AD-05.D)
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-12 11-07-21\QDY-20078-2-AD-05.D) mAU E
AU | 2 ] &
mAU 1 § 1757 c
1 f 1 |
] I N ] i
200 I e 150 “
] I i
] Ph SAc Ph SAC
175 . \”\ ] = | ‘\
] ( 125 3 ‘
b nBu ] / |
150 “ ‘H ] [
] ‘ ‘ ‘ “ 100 e |
] ] HO
S5m
125 HO  (rac)-5m ‘ \ \ \‘ 1 “ ‘
] | i 75| ||
100—: ‘ | ’ \‘ ] |
] A - |
] ]
| I | |
50 \ | 1 [
: AR = - |
] \ | ] g5 ||
25 | [ 1 © [
1 f \ )‘ 0 <N\ ,,,77——\vw
0: S 7Lv—‘/— - T T T T T T T T T T T T T T T T T T T T T T T T T
b T T T T T T T T T T T T T T T T T T T T T T T T T T T T 2 4 6 8 10 12 14 mir
0 2 4 6 8 10 12 14 mi
Area Percent Report
Sorted By Signal
Sorted By Signal Multiplier 1.0000
Multiplier 1.0000 Dilution 1.0000
Dilution 1.0000 Use Multiplier & Dilution Factor with ISTDs
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min] [mAU*s] [mAU] %
# [min] [min] [mAU*s] [mAU] % E EE R [----]------- [EEEEE T [---------- |-------- |
Bl EEE TR [-==-]------- === - I |-------- | 1 8.211 BV 0.2769 136.74849 7.71228 4.1759
1 8.269 BB 0.1876 2708.51978 223.12842 50.1121 2 9.373 VB 0.2720 3137.98779 181.20929 95.8241
2 9.602 BV 0.2190 2696.39819 190.68352 49.8879
Totals 3274.73628 188.92157
Totals 5404.91797 413.81194
Supplementary Figure 200. HPLC-spectrum-for Sm-----=--====s====s=smssssmasaaaes
Instrument 1 6/26/2016 3:10:09 PM Page 1 of 2 Instrument 1 6/26/2016 3:08:01 PM Page 1 of
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Supplementary Figure 200. HPLC spectrum for 5m


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-18

Sample Name:

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

19-47-40\QDY-20118-2-AD-05.D

Seq. Line 24
Instrument 1 Location vial 35
4/19/2016 2:32:40 AM Inj : 1

Inj Volume 5.000 nl

C:\CHEM32\1\DATA\DEF_LC 2016-04-18 19-47-40\AD-05-30.M
4/19/2016 2:31:49 AM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 4:03:06 PM

(modified after loading)

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-21
Sample Name:

13-13-00\QDY-20122-1-ADH-05.D

Acqg. Operator Seqg. Line 35
Acqg. Instrument Instrument 1 Location Vial 32
Injection Date 4/22/2016 12:24:04 AM Inj : 1

Inj Volume 5.000 ul

Acqg. Method
Last changed
Analysis Method
Last changed

C:\CHEM32\1\DATA\DEF_LC 2016-04-21 13-13-00\AD-05-30.M
8/31/2012 5:22:01 PM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 4:03:06 PM

(modified after loading)

Peak (s)

Additional Info manually integrated

Additional Info : Peak(s) manually integrated DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-21 13-13-00\QDY-20122-1-ADH-05.D
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-18 19-47-40\QDY-20118-2-AD-05.D) mAU 4 8
mAU s @ 350 %
1 - 1 |
140 [ H 300 I
] Ph SAGC 1 i ] Ph SAc | \
120 . i [ 1 — \
] ‘ 250 % |
4 H ] ,.f ‘
100 | | ] A | \
] Ph o 200 Ph | |
] ] ] HO s \
] HO  (rac)-5n || 1 n [
80 | ‘ ||| 1 ||
1 | | \‘ 150 ‘ \
| | | |
60 B ‘ “ ] | |
] } ‘ [ 100 } \
i ‘ )
| 4
40| | \‘ “ “ 1 ’\ \
i [ 50 | ~ \
] [ 4 N | \
b o ] S ||
20 mim 1 ~ |
1 [ \ 0;4444444~,~ﬂ\*44A‘ki4, 44”§#L, l%\,¥‘4444,,4‘\44,
)l T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 0 2.5 5 7.5 10 125 15 17.5 20 225
0 25 5 7.5 10 125 15 17.5 20 225 mi
Area Percent Report
Sorted By Signal
Sorted By Signal Multiplier 1.0000
Multiplier 1.0000 Dilution 1.0000
Dilution 1.0000 Use Multiplier & Dilution Factor with ISTDs
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min] [mAU*s] [mAU] %
# [min] [min] [mAU*s] [mAU] % E EE R [----]------- [EEEEE T [---------- |-------- |
Bl EEE TR [-==-]------- === - I |-------- | 1 17.927 BV 0.4259 323.51538 12.02499  2.8466
1 18.087 BV 0.4539 4498.68213 155.34293 49.6694 2 19.088 VB 0.4830 1.10415e4 358.84393 97.1534
2 19.273 VB 0.4899 4558.57422 145.34494 50.3306
Totals 1.13650e4 370.86892
Totals 9057.25635 300.68787
Supplementary Figure 201. HPLC.spectrumfor5n....___._______________________
Instrument 1 6/26/2016 4:07:10 PM Page 1 of 2 Instrument 1 6/26/2016 4:05:46 PM Page 1 of
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Supplementary Figure 201. HPLC spectrum for 5n


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-16

Sample Name:

15-13-11\QDY-20118-1--AD-05.D

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

Instrument 1
4/16/2016 9:20:06 PM

Seq. Line
Location
Inj

Inj Volume

21
Vial 34
1
5.000 nl

C:\CHEM32\1\DATA\DEF_LC 2016-04-16 15-13-11\AD-05-20.M
10/14/2015 3:51:32 PM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 1:41:03 PM

(modified after loading)

Peak(s) manually integrated

mAU

100
80

60

404

DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-04-16 15-13-11\QDY-20118-1--AD-05.D)

1 HO

—16:691
12.624

\
Ph SAc ‘ \

\ ‘\ |

(rac)-50 ‘ ‘ ‘\

Sorted By
Multiplier
Dilution

1.0000

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Instrument 1
6/16/2016 10:44:01 PM

Seq. Line
Location
Inj

Inj Volume

Data File C:\CHEM32\1\DATA\QDY 2016-06-16 16-15-19\QDY-20122-3-ADH-05.D

20
Vial 32
1
5.000 ul

C:\CHEM32\1\DATA\QDY 2016-06-16 16-15-19\AD-05-20.M
6/16/2016 10:43:09 PM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 1:41:03 PM

(modified after loading)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=280,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e | <==n ] =mmmees R | <-mmmeee o |<---es-- !
1 10.691 BB 0.2858 1906.98474 105.06792 49.9276
2 12.624 BB 0.3212 1912.51782 93.29216 50.0724
Totals 3819.50256 198.36008

Instrument 1 6/26/2016 1:52:24 PM

Page 1 of 1

Additional Info : Peak(s) manually integrated
DAD1 D, Sig=280,4 Ref=360,100 (QDY 2016-06-16 16-15-19\QDY-20122-3-ADH-05.D)
mAU | S
200 :
] I
] |
1754
] Ph SAC
; = |
150 - ‘ “
125 HO 50 “ ‘
100 ‘ “
75 | |
] ||
] \
i
]
o |
25 2 \
b ©
4 ‘O_ \
] |
0 VJZ\‘ i :
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 m
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S P R oo e oo !
1 10.680 BB 0.2657 145.52939 8.50029 3.6314
2 12.592 BB 0.2946 3862.04248 204.24312 96.3686
Totals 4007.57187 212.74341
D2. HPLC spectrum for 50
Instrument 1 6/26/2016 1:49:17 PM Page 1 of 2
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Supplementary Figure 202. HPLC spectrum for 5o


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-19 10-48-51\QDY-20091-2-AD--05.D

Sample Name:

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Seq. Line
Instrument 1 Location
3/19/2016 10:32:01 PM Inj

Inj Volume

C:\CHEM32\1\DATA\DEF_LC 2016-03-19 10-48-

3/19/2016 10:31:10 PM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 8:35:21 PM

(modified after loading)

32
Vvial 32
1
5.000 nl

51\AD-05-30.M

Data File C:\CHEM32\1\DATA\DEF LC 2016-03-31 10-15-06\QDY-20099-4-ADH-05.D

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Seq. Line
Instrument 1 Location
3/31/2016 11:24:51 AM Inj

Inj Volume

5
Vial 34
1
5.000 ul

C:\CHEM32\1\DATA\DEF_LC 2016-03-31 10-15-06\AD-05-20.M

3/31/2016 11:27:42 AM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 8:32:29 PM

(modified after loading)

Additional Info : Peak(s) manually integrated Additional Info : Peak(s) manually integrated
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-19 10-48-51\QDY-20091-2-AD--05.D) DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-31 10-15-06\QDY-20099-4-ADH-05.D)
mAU S mAU 3
* ) 1 ®
N 50+ F
1 1 |
] I ] |
25 Ph SAc I g ] eh ‘\ ‘
] — “ 3 40 \
] | n ] 1
I
1 [l 1 ‘
20 (¢ ‘ \ ] ‘\
30 HO | |
L |
] [
20 J
] |
] N
10 H k
] © , \
v
1 « /
ol A )\
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T - T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 4 6 8 10 12 14 16 18 mi 2 4 6 8 10 12 14 16 18 m
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
S P R o | -mme oo oo ! S P e R |- !
1 11.901 BB 0.2634 508.70099 30.07041 50.4435 1 11.858 BB 0.2872 58.77607 2.81997 4.3129
2 14.878 BV 0.3393 499.75665 23.01589 49.5565 2 14.868 BB 0.3859 1304.01526 52.48608 95.6871
Totals 1008.45764 53.08629 Totals 1362.79133 55.30606
Supplementary Figure 203. HPLC spectrum for 5p
Instrument 1 6/26/2016 8:35:24 PM Page 1 of 2 Instrument 1 6/26/2016 8:32:31 PM Page 1 of 2
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Supplementary Figure 203. HPLC spectrum for 5p


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-01

Sample Name:

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

15-35-39\QDY-20103-2-RAC-0OD-05-05.D

Seq. Line 85
Instrument 1 Location vial 33
4/2/2016 10:04:16 PM Inj : 1

Inj Volume 5.000 nl

C:\CHEM32\1\DATA\DEF_LC 2016-04-01 15-35-39\0D-05-40-0.5.M
12/11/2014 6:35:45 PM

C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 4:11:48 PM

(modified after loading)

Data File C:\CHEM32\1\
Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

DATA\DEF LC 2016-04-07

Seq. Line
Instrument 1 Location
4/7/2016 3:30:20 PM Inj

Inj Volume

2
Vial 32
1
5.000 ul

15-16-52\QDY-20103-2-0D-05-05.D

C:\CHEM32\1\DATA\DEF_LC 2016-04-07 15-16-52\0D-05-20-0.5.M

4/7/2016 10:27:36 AM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 4:09:19 PM

(modified after loading)

Additional Info : Peak(s) manually integrated Additional Info : Peak(s) manually integrated
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-01 15-35-39\QDY-20103-2-RAC-OD-05-05.D) DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-07 15-16-52\QDY-20103-2-OD-05-05.D)
mAU | 8 Q mAU 1 E‘
4 | \‘ ) 1 |
250 | o0 |
1 1| 1 |
] Mo ] \
| Ph SAc | | \ 50 Ph SAC |
200 - . ‘ ‘\ “ \ ] =/ |
’ L ]
] [ ] | \
1 | [ | 407 OTBS N
1 OTBS ‘ ‘ J | ] 6 OTE: ‘
150 ] le}
HO | 5q |
1 (rac)-5q [ | 1 \
: 1 ‘\ \‘ || 30 ||
] R ] a
100 “ | ]| ] \‘ |
1 \ \ 20 \
i ‘ || \ — ‘ |
1 B 1 ||
] B ] |
50 Lo 10+
1 ‘ | \ R o }
Lo ] 3
1 | \ ] <
1 | ] ®
1 A\ 0 -
0 —~—~— 1 —_—
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 4 6 8 10 12 14 16 18 min| 2 4 6 8 10 12 14 16 18

Sorted By
Multiplier

Dilution

1.0000

Sorted By
Multiplier
Dilution

1.0000

Instrument 1 6/26/2016 4:11:58 PM

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e | <==- ] <o mmees |<-omee o | <=mmmeee o |<-o-eee- !
1 13.090 BV 0.4200 7359.00879 273.43948 49.6634
2 14.158 VB 0.4540 7458.77197 255.94975 50.3366
Totals 1.48178e4 529.38924

memmemmemmemmessemseseseseceeee e - SUpplementary Figure 2(

Page 1 of 1

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e |<==n] oo mmees |<-omeee o e |<-o-ee-- !
1 13.090 BV 0.3273 69.24229 2.71682 3.4859
2 14.172 VB 0.4450 1917.12439 66.75624 96.5141
Totals 1986.36668 69.47306

04. HPLC -spectrum for-5¢--------------cccccccceeeeeeeees

Instrument 1 6/26/2016 4:09:31 PM

Page

1

of
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Supplementary Figure 204. HPLC spectrum for 5q


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-12 14-34-50\QDY-20111-2-RAC-AD-10.D Data File C:\CHEM32\1\DATA\DEF LC 2016-04-12 14-34-50\QDY-20111-2-AD-10.D

Sample Name: Sample Name:

Acg. Operator : Seq. Line : 9 Acg. Operator Seqg. Line : 8
Acq. Instrument : Instrument 1 Location : Vial 31 Acq. Instrument : Instrument 1 Location : Vial 32
Injection Date : 4/12/2016 5:37:31 PM Inj : 1 Injection Date : 4/12/2016 5:16:25 PM Inj : 1
Inj Volume : 5.000 upl Inj Volume : 5.000 ul
Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-04-12 14-34-50\AD-10-20.M Acqg. Method : C:\CHEM32\1\DATA\DEF_LC 2016-04-12 14-34-50\AD-10-20.M
Last changed : 11/28/2014 10:15:17 AM Last changed : 11/28/2014 10:15:17 AM
Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M Analysis Method : C:\CHEM32\1\METHODS\AD-01-10-2.0.M
Last changed : 6/26/2016 4:17:43 PM Last changed : 6/26/2016 4:17:43 PM
(modified after loading) (modified after loading)
Additional Info : Peak(s) manually integrated Additional Info : Peak(s) manually integrated
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-12 14-34-50\QDY-20111-2-RAC-AD-10.D) DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-12 14-34-50\QDY-20111-2-AD-10.D)
. - o
mAU ] E 5 mAU 1 8
50 | i < ] [
] l W 400 }
4 | ]
] “\ I ] \‘\
] | | H‘ 350 1
40+ Ph SAc ‘ ] Ph SAC
] ! | \ ] - 1
— | |
1 7
, < ‘ ‘ \ ‘ ] { ‘ ‘
30| cl ‘ | \ ‘ 250 pa— ‘ |
] HO | 1 HO
] (rac)-5r | ‘ \ ] 5r ‘ ‘
I i
1 | ]
ol | |
] ‘ ‘ ‘ \‘ ‘\ \‘ 150 ‘ ‘
1 || : |
1 \ J | J\ N\ i ‘
] A |
10 L ] |
] T ; |
] PV 7 g ||
] : T \\j L/\J ] ~ } ‘
0- R 0 — :
1 T T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 min| 0 2 4 6 8 10

Sorted By : Signal Sorted By Signal
Multiplier : 1.0000 Multiplier : 1.0000
Dilution : 1.0000 Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
S LR | <==- ] =mmmees R | <ommmee e |<---es-- ! ORI EEEREES |<==-] oo mmees |<-mmeee o | <-mmmee o |<-o-ee-- !
1 7.271 BB 0.1783 592.31207 51.44891 49.0472 1 7.269 BB 0.1810 204.44051 17.41126 3.7023
2 8.007 BV 0.1981 615.32520 47.82840 50.9528 2 8.009 BB 0.1925 5317.61865 429.46994 96.2977
Totals : 1207.63727 99.27731 Totals : 5522.05916 446.88120

==========================================================S‘u’pp’ltmentary Figure 205. HPI:6=sp€ctrum=f0r5f==================================

Instrument 1 6/26/2016 4:18:33 PM Page 1 of 1 Instrument 1 6/26/2016 4:20:35 PM Page 1 of 1
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Supplementary Figure 205. HPLC spectrum for 5r


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-23

Sample Name:

00-18-02\QDY-20123-2-AD-10.D

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

Seq. Line 7
Instrument 1 Location Vvial 32
4/23/2016 2:07:44 AM Inj 1

Inj Volume 5.000 nl

C:\CHEM32\1\DATA\DEF_LC 2016-04-23 00-18-02\AD-10-30.M

11/30/2015 12:57:24 PM

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Instrument 1
4/28/2016 11:51:09 PM

Seq. Line
Location
Inj

Inj Volume

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-28 23-38-49\QDY-20124-2-ADH-10.D

2
Vial 34
1
5.000 ul

C:\CHEM32\1\DATA\DEF_LC 2016-04-28 23-38-49\AD-10-25.M

4/28/2016 11:50:16 PM

C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 1:41:03 PM
(modified after loading)

Peak(s) manually integrated

mAU
160

140

120

100

HO

80

60

40

20

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-23 00-18-02\QDY-20123-2-AD-10.D)

Ph

SAc

(rac)-5s

N / |

Sorted By
Multiplier

Dilution

1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type

# [min]

1 13.221 BB
2 15.217 BB

Totals

Width Area Height Area
[min] [mMAU*s] [mAU] %
——————— P el Dl Ry
0.3219 3394.72974 163.70085 50.0480
0.3682 3388.21924 143.13855 49.9520
6782.94897 306.83940

=========================================Sﬁp’piementary Figure 2

Instrument 1 6/26/2016 1:41:14 PM

Page 1 of 1

(modified after loading)
C:\CHEM32\1\METHODS\IC-20-70.M
6/18/2016 10:41:44 AM
(modified after loading)
Additional Info Peak (s) manually integrated

Analysis Method
Last changed

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-28 23-38-49\QDY-20124-2-ADH-10.D)

mAU - 83
4 N
250 ﬁ
] Ph SAc I
1 o—f [
200 3 ‘ \
1 /
1 \
] —CN \ ‘
1 HO
1504 5 “ ‘
] |
1 |
] n
100+ ‘ \
] [
1 f ‘
] |
||
] S [
] & |
1 © }
0 A\
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 m
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
s P S e oo !
1 13.321 BB 0.3241 282.51279 13.50160 4.2193
2 15.285 BB 0.3685 6413.16797 270.58994 95.7807
Totals 6695.68076 284.09153
06. HPLC spectrum for 5s
Instrument 1 6/18/2016 10:45:58 AM Page 1 of 2
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Supplementary Figure 206. HPLC spectrum for 5s


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-06 09-31-16\QDY-20103-1-RAC-AD-03.D
Sample Name:

Acqg. Operator

Seq. Line : 45
Acqg. Instrument Instrument 1 Location Vvial 32
Injection Date 4/6/2016 11:40:19 PM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\DEF_LC 2016-04-06 09-31-16\AD-03-30.M
1/30/2015 10:17:06 AM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/28/2016 11:26:02 AM
(modified after loading)

Additional Info Peak(s) manually integrated

Acqg. Method
Last changed
Analysis Method
Last changed

DAD1 A, Sig=210,4 Ref=360,100 (DEF_LC 2016-04-06 09-31-16\QDY-20103-1-RAC-AD-03.D)
mAU ]

175

95910

1 Ph SAc L

i |
1 HO  (rac)-5t [

IN]
a
|

o

|

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width

Area Height Area
# [min] [min] [mAU*s] [mAU] %
e | <==- ] =mmmees |<-mmeee o | <ommmee e |<-=-e--- !
1 24.577 BV 0.6475 8555.16602 208.15483 49.7271
2 25.910 VB 0.6621 8649.06543 200.16136 50.2729
Totals 1.72042e4 408.31619

Instrument 1 6/28/2016 11:26:13 AM

Page 1 of 1

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-01
Sample Name:

15-35-39\QDY-10103-1-ADH-03.D

Acg. Operator

Seqg. Line : 6
Acqg. Instrument Instrument 1 Location vial 31
Injection Date 4/1/2016 4:59:28 PM Inj : 1
Inj Volume 5.000 ul
Different Inj Volume from Sequence ! Actual Inj Volume 6.000 pl

Acqg. Method
Last changed
Analysis Method
Last changed

C:\CHEM32\1\DATA\DEF LC 2016-04-01 15-35-39\AD-03-30.M
1/30/2015 10:17:06 AM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/28/2016 11:20:17 AM

(modified after loading)

Additional Info Peak (s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (DEF_LC 2016-04-01 15-35-39\QDY-10103-1-ADH-03.D)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width

Area Height Area
# [min] [min] [mAU*s] [mAU] %
S P R R e R |- !
1 24.746 BV 0.4412 117.73360 3.20055 4.3359
2 26.105 VB 0.6777 2597.57642 56.36382 95.6641
Totals 2715.31002 59.56437

e ____Supplementary Figure 207. HPLC spectrum for 5t

Instrument 1 6/28/2016 11:20:44 AM Page

1 of 2

mAU | 8
1 [
50 | / ﬂ
] Ph [
1 |
] |
w0 .
1 ’ |
1 , \
1 HO 5t | |
30 ’
| | ﬁ
] ’ \
] |
2] , \
i |
] | \
10+ © / \
i N
:,gv\\/‘/,u*\44,\_\AA4/xF»\/,~4\vV\,f\g\\,w,kfhxiv\ﬁ,g‘ﬂﬁ,z//ji\jf/ |
| AN
-0 1 1 1 1 I
16 18 20 22 24 26 28 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000



qdy
打字机文本
Supplementary Figure 207. HPLC spectrum for 5t


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-31
Sample Name:

22-59-06\QDY-20102-1-AD-02.D

Acqg. Operator Seq. Line : 5
Acqg. Instrument Instrument 1 Location vial 31
Injection Date 4/1/2016 12:08:16 AM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\DEF_LC 2016-03-31 22-59-06\AD-02-20.M
4/1/2016 12:19:44 AM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 4:00:03 PM
(modified after loading)

Acqg. Method
Last changed

Analysis Method
Last changed

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-01
Sample Name:

15-35-39\QDY-10103-3-AD-02.D

Acqg. Operator Seqg. Line 55
Acqg. Instrument Instrument 1 Location vial 35
Injection Date 4/2/2016 12:03:22 PM Inj : 1

Inj Volume 5.000 ul

Acqg. Method
Last changed
Analysis Method
Last changed

C:\CHEM32\1\DATA\DEF_LC 2016-04-01 15-35-39\AD-02-30.M
2/4/2015 1:17:54 PM

C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 4:03:06 PM

(modified after loading)

Peak (s)

Additional Info manually integrated

Additional Info : Peak(s) manually integrated DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-01 15-35-39\QDY-10103-3-AD-02.D)
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-31 22-59-06\QDY-20102-1-AD-02.D) mAU _] b
mAU I b 1 -
j 2 i
] § 2 il |
7 o |
1 N -
80 \“\ H 1207 /\‘
] | [ ] \
] Ph SAc I A ] Ph SAc |
70 . [ I 100 —t ‘ \
1 | ( | 1 —Me \
60| [ \ ] Me |
1 [ ‘\ “ 80 ‘ \‘
] [ i
] [ | ] HO
50 HO (rac)-5u ‘\ | [ 1 S5u |
| | |
40 | | [ ] \
] ] ] |
] | | 40 \ \
- e ] |
] ( 1
] ] ] |
20 [ ) \ 20+ ' ~ \
4 | | ] ©
1 [ . ] 3 ‘
] | | | “ ] N -
10 . 0 l L
] J f :
: v ] v
0 J ‘ - —
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 0 2.5 5 7.5 10 125 15 17.5 20 225 min
25 5 7.5 10 12.5 15 17.5 20 225 mi
Area Percent Report
Sorted By Signal
Sorted By Signal Multiplier 1.0000
Multiplier 1.0000 Dilution 1.0000
Dilution 1.0000 Use Multiplier & Dilution Factor with ISTDs
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min] [mAU*s] [mAU] %
# [min] [min] [mAU*s] [mAU] % E EE R [----]------- [EEEEE T [---------- |-------- |
Bl EEE TR [-==-]------- === - I |-------- | 1 19.867 BB 0.5267 232.61073 6.04875  3.9310
1 19.522 BV 0.6306 3440.79224 87.14542 49.7928 2 21.821 BB 0.6612 5684.76416 136.70180 96.0690
2 21.394 VB 0.6621 3469.42822 83.61929 50.2072
Totals 5917.37489 142.75055
Totals 6910.22046 170.76472
Supplementary Figure 208. HPLC-spectrum-forSu--—--—-—-----—--—-—--—--—-—--—-------
Instrument 1 6/26/2016 4:01:37 PM Page 1 of 2 Instrument 1 6/26/2016 4:03:08 PM Page 1 of
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Supplementary Figure 208. HPLC spectrum for 5u


Data File C:\CHEM32\1\DATA\DEF LC 2016-01-20 16-36-43\QDY-20024-2-AD-05.D
Sample Name:

Acqg. Operator Seq. Line : 6
Acqg. Instrument Instrument 1 Location vial 31
Injection Date 1/20/2016 5:56:11 PM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\DEF_LC 2016-01-20 16-36-43\AD-05-30.M
1/20/2016 5:55:21 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 2:39:22 PM
(modified after loading)

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info Peak (s) manually integrated

DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-01-20 16-36-43\QDY-20024-2-AD-05.D)
mAU %

160 i

8.868

140 | “‘

1 Ph SAc

100 ‘

120 “‘

(rac)-5v

mi

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=280,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S P s | -mme oo oo !
1 7.854 VB 0.1955 2075.83936 164.15967 50.7349
2 8.868 BB 0.2163 2015.70105 144.91257 49.2651
Totals 4091.54041 309.07224

Supplementary Figure 2

Instrument 1 6/26/2016 2:41:29 PM Page 1 of 2

Data File C:\CHEM32\1\DATA\DEF LC 2016-03-25
Sample Name:

18-16-02\QDY-20046-3-AD-05.D

Acg. Operator
Acqg. Instrument Instrument 1
Injection Date 3/25/2016 6:29:38
Acqg. Method
Last changed
Analysis Method
Last changed

10/14/2015 3:51:32

Seq. Line
Location
PM Inj

Inj Volume

PM

C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 2:39:22 PM

(modified after loading)

2
vial 31
1
5.000 ul

C:\CHEM32\1\DATA\DEF_LC 2016-03-25 18-16-02\AD-05-20.M

DAD1 D, Sig=280,4 Ref=360,100 (DEF_LC 2016-03-25 18-16-02\QDY-20046-3-AD-05.D)
mAU ] 2}
] P
80 W
70 H
60 Ph SAC ‘ |
! — |
1 7—Me ‘
50 /N
] Me Me ‘ \
40 HO ‘ |
] 5v ‘ \
30 ‘ |
20 J \
10 < ‘ ~‘
] o / \
] A N
07
1 T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 10 12 14
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=280,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
ceenfeeeees e et | === oommee |<mmeemeee- | === !
1 7.891 BB 0.1840 35.07615 3.00973 3.0115
2 8.919 BB 0.2069 1129.64929 83.97672 96.9885
Totals 1164 .72544 86.98645
f Report ***
09. HPLC spectrum forsy- =»
Instrument 1 6/26/2016 2:39:33 PM Page 1 of 1
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Supplementary Figure 209. HPLC spectrum for 5v


Data File C:\CHEM32\1\DATA\DEF LC 2016-03-05 14-20-31\QDY-20069-4-AD-20.D

Sample Name:

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Seq. Line
Instrument 1 Location
3/5/2016 8:13:02 PM Inj

Inj Volume
C:\CHEM32\1\DATA\DEF_LC 2016-03-05 14-20
3/5/2016 8:29:34 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 2:50:44 PM
(modified after loading)

19
Vial 34
1
5.000 nl

-31\AD-20-30.M

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Seq. Line
Instrument 1 Location
4/29/2016 11:17:11 PM Inj

Inj Volume

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-29 18-48-49\QDY-20133-3-AD-10.D

14
Vvial 36
1
5.000 ul

C:\CHEM32\1\DATA\DEF_LC 2016-04-29 18-48-49\AD-20-20.M

4/29/2016 10:34:02 PM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 2:50:44 PM

(modified after loading)

Additional Info : Peak(s) manually integrated Additional Info : Peak(s) manually integrated
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-03-05 14-20-31\QDY-20069-4-AD-20.D) DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-29 18-48-49\QDY-20133-3-AD-10.D)
mAU ] 3 mAU : o)
140; — ﬁ’ 250; %
e | ] ‘\\
1 |
120 - Q “ | ‘\ \
! ‘ 200 SAC \
] SAc ‘ ] —t ‘\ \‘
100 °=< ‘ © 1 on
<
O \‘ | l
1 f\ 150
80 [l 1 HO Sw [
] HO [ ] |
1 (rac)-5w, | ‘ ) |
| | | |
] ‘ [ 100 - |
1 ‘ 1
] N R , |
40+ ‘ | “ ‘\ 1 (
] [ [ 1 \
, ‘ | | \ 50
|
20 ‘ w ] © ‘
] | \ | 1 ] |
] |\ / \ 1 @ \
] |\ J ] \
0 VAN 0
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
4 6 8 10 12 14 16 18 mi 2 4 6 8 10 12 14 16 18 m
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
S P |- | -mmem oo oo ! S P R e e oo !
1 9.139 BB 0.2304 2214.57837 148.15285 48.5121 1 9.108 BB 0.2353 233.07611 15.33749 3.2413
2 14.945 BB 0.4185 2350.42090 86.10274 51.4879 2 14.913 BB 0.4063 6957.69434 266.73419 96.7587
Totals 4564.99927 234.25558 Totals 7190.77045 282.07168
Supplementary Figure 210. HPLC spectrum for 5w
Instrument 1 6/26/2016 2:55:14 PM Page 1 of 2 Instrument 1 6/26/2016 2:50:50 PM Page 1 of 2



qdy
打字机文本
Supplementary Figure 210. HPLC spectrum for 5w


Data File C:\CHEM32\1\DATA\DEF LC 2016-04-27
Sample Name:

16-08-08\QDY-20130-2-AD-15.D

Acqg. Operator Seq. Line : 27
Acqg. Instrument Instrument 1 Location Vvial 32
Injection Date 4/28/2016 2:11:46 AM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\DEF_LC 2016-04-27 16-08-08\AD-15-30.M
4/28/2016 1:39:09 AM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 3:48:19 PM
(modified after loading)
Peak (s)

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info manually integrated

Data File C:\CHEM32\1\DATA\DEF LC 2016-04-28
Sample Name:

23-38-49\QDY-20131-2-ADH-15.D

Acg. Operator Seqg. Line : 7
Acqg. Instrument Instrument 1 Location Vial 32
Injection Date 4/29/2016 1:42:50 AM Inj : 1

Inj Volume 5.000 ul
C:\CHEM32\1\DATA\DEF_LC 2016-04-28 23-38-49\AD-15-30.M
4/29/2016 1:41:58 AM
(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 3:48:19 PM
(modified after loading)

Acqg. Method
Last changed

Analysis Method
Last changed

: Additional Info : Peak(s) manually integrated
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-27 16-08-08\QDY-20130-2-AD-15.D) DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-04-28 23-38-49\QDY-20131-2-ADH-15.D)
mAU ] S mAU | g
4 n
] = 500 >
200 1 i
175 OMe ‘ 1 M
] 400+ ‘
o) | | \»
150 SAc 1 SAc
] o—_—< ‘ 7] o ‘ ‘
125 O Ph ‘ 300 G ‘ \‘
1 HO 2 1 HG ‘ \
100 (rac)-5x ‘ < 5 ‘ “
1 200 | \ \
75 | 1 N
] [ 1 |
b A ] |
50 | ‘ 1 \
1 ’ | 100 | |
] ‘ ] 0
T (=]
1 N
25 \ 1 N } |
| i \ | f \ |\
4 | 4 {
o] /AN ‘ 0 [ AN ‘ ‘
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 25 5 7.5 10 12.5 15 17.5 20 225 mi 0 2.5 5 7.5 10 12.5 15 17.5 20 225 mi
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
S T Ot | -mme e oo ! S P oo T oo !
1 7.504 BB 0.1895 2587.34521 210.38361 50.0512 1 7.499 BB 0.1892 601.64008 49.02268 3.7736
2 16.675 BB 0.4629 2582.05249 86.33402 49.9488 2 16.511 BB 0.4687 1.53417e4 507.45258 96.2264
Totals 5169.39771 296.71763 Totals 1.59434e4 556.47525
Supplementary Figure 211. HPLC spectrum for 5x
Instrument 1 6/26/2016 3:50:37 PM Page 1 of 2 Instrument 1 6/26/2016 3:48:30 PM Page 1 of 2
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Supplementary Figure 211. HPLC spectrum for 5x


Data File C:\CHEM32\1\DATA\DEF LC 2016-05-03

Sample Name:

22-13-04\QDY-20134-6-AD-05.D

Acqg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Seq. Line
Instrument 1 Location
5/4/2016 12:44:24 AM Inj

Inj Volume

9
vial 33
1
5.000 nl

C:\CHEM32\1\DATA\DEF_LC 2016-05-03 22-13-04\AD-05-20.M

5/4/2016 12:43:31 AM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 8:40:34 PM

(modified after loading)

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Data File C:\CHEM32\1\DATA\DEF LC 2016-05-06

Seq. Line
Instrument 1 Location
5/6/2016 4:22:16 PM Inj

Inj Volume

C:\CHEM32\1\DATA\DEF_LC 2016-05-06 09-29-35\AD-05-20.M

5/6/2016 4:21:24 PM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 8:40:34 PM

(modified after loading)

09-29-35\QDY-20140-1-ADH-05.D

23
vial 31

1
5.000 ul

Additional Info : Peak(s) manually integrated Additional Info : Peak(s) manually integrated
DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-05-03 22-13-04\QDY-20134-6-AD-05.D) DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-05-06 09-29-35\QDY-20140-1-ADH-05.D)
mAU A 2 mAU 5
] ’ 8 N 1 &
1 :§ S 3 350 ‘
80| | o i |
| — | |
70 Ph SAc i I 3007 Ph Shc 1
: = I ] = i
60 Me { ‘ ‘ 250 Me |
] W ‘
1 Me ‘ \ 1 Me
50 HO ‘ ‘ \ ] HO sy ‘
] (rac)-5y ‘ ‘ | 200 ‘
40 ‘ ‘ ‘ ‘ ]
] | B ] |
] \ | 1507 | |
- | 1 ] |
] ] I
1 | \ “ 100 \
20 | ‘ ‘ N
] | i \
] | \ / \ B |
104 [ \ 507 3 } \
E | ¥\*444k.4‘~//a\\4\44,/~\‘ ] N | h
0 T o] A
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T b T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 mi 0 2 4 6 8 10 12 14 mi
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
R |- [ mmee |-mmemme e i Rt ! R |- femmee e R |--mmee- !
1 7.563 BB 0.2457 1298.89539 84.33715 49.7420 1 7.553 BB 0.2492 285.28354 18.37008 4.5947
2 9.030 MM 0.2822 1312.37000 77.51844 50.2580 2 8.987 VB 0.2628 5923.73438 354.80585 95.4053
Totals 2611.26538 161.85559 Totals 6209.01791 373.17592

Instrument 1 6/26/2016 8:52:06 PM

Supplementary Figure 2

Page 1 of 2

12. HPLC spectrum for 5y

Instrument 1 6/26/2016 8:46:36 PM Page

1 of 2
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Supplementary Figure 212. HPLC spectrum for 5y


Data File C:\CHEM32\1\DATA\QDY 2016-08-15 15-27-20\QDY-30054-1-AD-05.D
Sample Name:

Acqg. Operator Seqg. Line : 22
Acqg. Instrument Instrument 1 Location vial 33
Injection Date 8/15/2016 10:28:34 PM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\QDY 2016-08-15 15-27-20\AD-05-20.M
10/14/2015 3:51:32 PM
C:\CHEM32\1\METHODS\OD-2.5-30.M
8/6/2016 3:47:03 PM
Peak (s)

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info manually integrated

DAD1 C, Sig=254 4 Ref=360,100 (QDY 2016-08-15 15-27-20\QDY-30054-1-AD-05.D)
mAU - g
] f
] I
400 H g
] i o
Ph SBz \ )
] " “
300 \ \
4 ‘ “ ‘
1 Me \‘ i
\
1 HO (rac)-5z ‘ ‘ ||
200 | | ‘\
] \ |
f | |
| J ‘
100 |
] | | |
] \ [
f || I
1 | |
o ¥k
————————————— 11—
0 2 4 6 8 10 12 14 16

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
seenfeeenes R e |---eemmee |<mmmemoee- | === |
1 11.340 BB 0.2887 8956.43457 482.23285 50.1377
2 15.913 BB 0.3834 8907.23926 361.53693 49.8623
Totals 1.78637e4 843.76978

*x*% End of Report ***

Instrument 1 8/15/2016 11:00:25 PM Page

1 of 1

Data File C:\CHEM32\1\DATA\QDY 2016-08-18 13-18-55\QDY-30054-6-AD--05.D
Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

Instrument

8/18/2016 10:32:40 PM

C:\CHEM32\1\DATA\QDY 2016-08-18 13-18-55\AD-05-20.M

1

Seq. Line : 29
Location vial 33
Inj : 1

Inj Volume 5.000 ul

10/14/2015 3:51:32 PM
C:\CHEM32\1\METHODS\IC-15-30.M
8/18/2016 11:16:41 PM
(modified after loading)

Peak (s)

manually integrated

mAU

200

150

Ph

SBz

Py

DAD1 C, Sig=254,4 Ref=360,100 (QDY 2016-08-18 13-18-55\QDY-30054-6-AD--05.D)

=254

[se]
[o2]
©
©
, -~
o |
16 18 min|
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e |<==-] oo mmees |<-mmeee oo | <-mmmee o |<---ee-- !
1 11.254 BB 0.2970 4696.32715 247.93793 95.0618
2 15.693 BB 0.3739 243.95964 10.09740 4.9382
Totals 4940.28679 258.03533
13. HPLC spectrumfor5z
Instrument 1 8/18/2016 11:16:50 PM Page 1 of
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Supplementary Figure 213. HPLC spectrum for 5z


Data File C:\CHEM32\1\DATA\QDY 2016-06-23 22-12-46\QDY-20174-2-0D-01-05.D
Sample Name:

Acg. Operator Seq. Line : 7
Acqg. Instrument Instrument 1 Location vial 33
Injection Date 6/23/2016 11:51:23 PM Inj : 1

Inj Volume 5.000 nl
C:\CHEM32\1\DATA\QDY 2016-06-23 22-12-46\0D-01-20-0.5.M
6/23/2016 11:50:31 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-25-90.M
6/24/2016 12:31:56 AM
(modified after loading)
Additional Info Peak (s) manually integrated

Acqg. Method
Last changed

Analysis Method
Last changed

Data File C:\CHEM32\1\DATA\QDY 2016-06-23 16-11-05\QDY-20181-2-0D-01-05.D
Sample Name:

Acg. Operator Seqg. Line : 4
Acqg. Instrument Instrument 1 Location Vial 32
Injection Date 6/23/2016 5:07:25 PM Inj : 1

Inj Volume 5.000 ul
C:\CHEM32\1\DATA\QDY 2016-06-23 16-11-05\0D-01-20-0.5.M
6/23/2016 5:06:32 PM
(modified after loading)
C:\CHEM32\1\METHODS\AD-25-90.M
6/23/2016 11:05:26 PM
(modified after loading)
Additional Info Peak (s) manually integrated

Acqg. Method
Last changed

Analysis Method
Last changed

DAD1 C, Sig=254,4 Ref=360,100 (QDY 2016-06-23 22-12-46\QDY-20174-2-OD-01-05.D)

DAD1 C, Sig=254,4 Ref=360,100 (QDY 2016-06-23 16-11-05\QDY-20181-2-OD-01-05.D)

mAU 1 =] mAU ] 3
100 2 ;% ] vT
] s 800 \
| i | /‘*
1 Ph SAc I \ 700 Ph SAc \
\ \ ] \
80| .==< [ ‘\ ] '__{ ‘\
1 'Bu [ \‘ 600 ‘Bu | ‘
] \ ] \
J \ ] ‘
60 TiO ‘ | ‘\ 500 TiO 6 | |
] (rac)-6 i ; 1
] | “ ‘ \‘ 400 ‘ “
40 ‘ | ‘ | ] | \
| [ ‘ \ 300 ||
, ERR ; n
] ‘ \ | 200 “ ‘\
20 “ “ \ 1 | “
] ] \ ] [
1 “/ | ‘\ \ 100i “ \ %
\ | ] | |
1 | 1 |
o] IRV L/\ VAN | o WA
R T T R R I e o |
0 2 4 6 8 10 12 14 mi 0 2 4 6 8 10 12 14 mi
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
S P o | -mmee e oo ! S P R R e R oo !
1 7.789 BV 0.2921 1686.98352 91.91465 50.7609 1 7.783 BV 0.3130 1.63889e4 842.21082 95.9034
2 8.610 VB 0.2561 1636.40552 100.41180 49.2391 2 8.633 VB 0.2896 700.05945 36.86123 4.0966
Totals 3323.38904 192.32645 Totals 1.70890e4 879.07204
Supplementary Figure 214. HPLC spectrum for 6
Instrument 1 6/24/2016 12:34:07 AM Page 1 of 2 Instrument 1 6/23/2016 11:05:28 PM Page 1 of 2
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(rac)-6
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qdy
打字机文本
6

qdy
打字机文本

qdy
打字机文本
Supplementary Figure 214. HPLC spectrum for 6


Data File C:\CHEM32\1\DATA\QDY 2016-06-20 22-33-20\QDY-20179-2-AD-05.D

Sample Name:

Acqg. Operator

Acqg. Instrument Instrument 1

Injection Date 6/20/2016 10:47:22 PM
Different Inj Volume from Sequence !
Acqg. Method

Last changed

6/20/2016 10:59:56 PM

Seq. Line
Location
Inj

Inj Volume

Actual Inj Volume
C:\CHEM32\1\DATA\QDY 2016-06-20 22-33-20\AD-05-30.M

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 1:59:23 PM

(modified after loading)

Peak (s)

Analysis Method
Last changed

Additional Info manually integrated

vial 33

1
5.000 pl
10.000 pl

Sample Name:

Acg. Operator
Acqg. Instrument 1

6/25/2016 3:17:25 PM

Instrument
Injection Date

Different Inj Volume from Sequence !
Acqg. Method

Seq. Line
Location
Inj

Inj Volume

Actual Inj Volume
C:\CHEM32\1\DATA\QDY 2016-06-25 14-37-21\AD-05-30.M

Data File C:\CHEM32\1\DATA\QDY 2016-06-25 14-37-21\QDY-20181-3-BOTTOM.D

vial 32
1

5.000 ul

3.000 ul

6/25/2016 2:57:48 PM

(modified after loading)
C:\CHEM32\1\METHODS\AD-01-10-2.0.M
6/26/2016 1:59:23 PM

(modified after loading)

Peak (s)

Last changed

Analysis Method
Last changed

Additional Info manually integrated

DAD1 C, Sig=254,4 Ref=360,100 (QDY 2016-06-20 22-33-20\QDY-20179-2-AD-05.D) DAD1 C, Sig=254,4 Ref=360,100 (QDY 2016-06-25 14-37-21\QDY-20181-3-BOTTOM.D)
mAUi 8 mAU | e
> N ] %
1 ~ 1
~
] & “ = 250 |
40 0\\-” ‘ ‘ [\ : O\\ '(.'3 ‘ ‘
Ph S—Bn | ‘ 7 Ph S—Bn ‘
: c=< ‘ ‘ ‘ ‘ 1 -:,_’ ‘
| ‘Bu “ “ 200 By “
1 | | \ ] | |
7 TiO ‘ —
rac)-7 \ TfO
] {rac} “ J\ 150 7 J\
| ] |
1 \ \ J \ 100 |
] ] ] |
10 | ] |
] , \ ) \ 50 } \ 3
f ] ©
] || ] | \ A
I | Ve ] |
0 L-r»‘AA4A/\‘4\A/\‘Ag\gggggﬁﬁg,ﬁggggggxl, | Y GV | U LTAJ
i I 0+ —
s B e L e s s s B L St B B S B -, T T T
25 5 7.5 10 12.5 15 17.5 20 225 mi 25 5 7.5 10 12.5 15 17.5 20 225 mi
Area Percent Report Area Percent Report
Sorted By Signal Sorted By Signal
Multiplier 1.0000 Multiplier 1.0000
Dilution 1.0000 Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=254,4 Ref=360,100 Signal 1: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
ORI EEREES | <-mn ] =mmmee |<-mmeee o | <xmmme o |<-mmeee- ! ORI LR | <-mm ] o mmee e R |--mmee- !
1 16.060 BB 0.3694 1159.83057 48.78622 50.0884 1 15.910 BB 0.3581 6275.77734 273.06549 90.8933
2 17.722 BV 0.4073 1155.73547 44.15915 49.9116 2 17.635 BB 0.3896 628.77716 25.33145 9.1067
Totals 2315.56604 92.94537 Totals 6904 .55450 298.39694
Supplementary Figure 215. HPLC spectrum for 7
Instrument 1 6/26/2016 2:01:30 PM Page 1 of 2 Instrument 1 6/26/2016 1:59:27 PM Page 1 of 2
g g
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Data File C:\CHEM32\1\DATA\QDY 2017-01-13 10-06-53\QDY-40037-2-AD-05.D
Sample Name:

Acq. Operator
Acg. Instrument
Injection Date

Seq. Line : 12
Instrument 1 Location : Vial 31
1/13/2017 2:11:06 PM Inj 1

Inj Volume : 5.000 nul
C:\CHEM32\1\DATA\QDY 2017-01-13 10-06-53\AD-05-20.M
1/13/2017 2:10:15 PM
(modified after loading)
C:\CHEM32\1\METHODS\ETOH-IC-01-25-05.M
1/15/2017 4:11:48 PM
(modified after loading
Additional Info : Peak(s) manually integrated

Acq. Method
Last changed

Analysis Method
Last changed

Data File C:\CHEM32\1\DATA\QDY 2017-01-13 10-06-53\QDY-40037-2-AD-05.D
Sample Name:

Signal 2: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s) [mau] 5
R [ R [==mmooe-
1 6.709 BB 0.1883 302.87158 24.83160 38.4254
2 8.206 BB 0.2240 485.33475 33.69499 61.5746
Totals 788.20633 58.52659

DAD1 A, Sig=210,4 Ref=360,100 (QDY 2017-01-13 10-06-53\QDY-40037-2-AD-05.D;
mAU

5.875

6.709

*%% End of Report **

)

~

250

200 -

150

100

50

T T — T T T T
6 8 10 12 14

] ! - 0
DAD1 C, Sig=254,4 Ref=360,100 (QDY 2017-01-13 10-06-53\QDY-40037-2-AD-05.D) M e
mAU 2 Meo
30 2
=
5
0
20
Ph—h_~
104
i PMP |
04
T T T T T T
2 4 6 8 10 12 14 min (:I
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min) [min]  [mAU*s] [mAU] %
T e L B L J-ommeee- |
1 5.875 BB 0.1481 1992.61841 207.29070 24.4290
2 6.709 BB 0.1912 2136.81909 174.07649 26.1968
3 8.207 BB 0.2275 4027.34155 273.93179 49.3742
Totals 8156.77905 655.29898
Instrument 1 1/15/2017 4:13:16 PM Page 1 of 2 Instrument 1 1/15/2017 4:13:16 PM Page 2 of 2
Data File C:\CHEM32\1\DATA\QDY 2017-01-13 10-06-53\QDY-40037-5-ADH-05.D Data File C:\CHEM32\1\DATA\QDY 2017-01-13 10-06-53\QDY-40037-5-ADH-05.D
Sample Name: Sample Name:
Acq. Operator Seq. Line : 32 Signal 2: DADL C, Sig=254,4 Ref=360,100
Acq. Instrument : Instrument 1 Location : Vial 33
Injection Date 1/13/2017 8:13:46 PM Inj 1 Peak RetTime Type Width Area Height Area
Inj Volume 5.000 ul # [min] [min] [mAU*s] [mAU] %
Acqg. Method C:\CHEM32\1\DATA\QDY 2017-01-13 10-06-53\AD-05-20.M --- Rl B
Last changed 10/14/2015 3:51:32 1  6.696 BB 0.2009  17.99112 1.42895  6.2794
Analysis Method : C:\CHEM32\1\METHODS\ETOH-IC-01-25-05.M 2 8.218 BB 0.2132 268.51770  19.43753 93.7206
Last changed 1/15/2017 4:11:48 PM
(modified after loading) Totals 286.50882  20.86649
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (QDY 2017-01-13 10-06-53\QDY-40037-5-ADH-05.D)
mAU 5
1200 **% End of Report ***
10003
800
600
400 °
200 ] P
I
< L
T T T T T T
2 4 6 8 10 12 14 mir|
DAD1 C, Sig=254,4 Ref=360,100 (QDY 2017-01-13 10-06-53\QDY-40037-5-ADH-05.D)
mAU -
120
100
80
60
40 e
&
o i A
<
04
T T T T T T
2 4 6 8 10 12 14 mir]
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e el Eoerey el b oo |-ooooeee |
1 5.887 BB 0.1505 1.29937e4 1347.09326 85.8763
2 6.728 BB 0.2030 110.11534 8.28580  0.7278
3 8.219 VB 0.2175 2026.89929 144.63719 13.3959
Totals 1.51307e4 1500.01626
Supplementary Figure 216. HPLC spectrum for 8 (AD)
Instrument 1 1/15/2017 4:11:54 PM Page 1 of 2 Instrument 1 1/15/2017 4:11:54 PM Page 2 of 2
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Supplementary Figure 216. HPLC spectrum for 8 (AD)
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Data File C:\CHEM32\1\DATA\QDY 2017-01-13 23-25-59\QDY-40037-2-IC-0505.D

Data File C:\CHEM32\1\DATA\QDY 2017-01-13 23-25-59\QDY-40037-2-IC-0505.D
Sample Name:

Sample Name:

Acq. Operator  : Seq. Line : 2 signal 2: DAD1 B, Sig=230,4 Ref=360,100
Acq. Instrument : Instrument 1 Location : Vial 31
Injection Date : 1/13/2017 11:40:24 PM Inj : 1 Peak RetTime Type Width Area Height Area
Inj Volume : 5.000 ul # [min] [min] [mAU*s] [mAU] %

Acqg. Method : C:\CHEM32\1\DATA\QDY 2017-01-13 23-25-59\IC-05-25-05.M Bl EEEEEE === ]------- |-==-mmm-
Last changed : 1/13/2017 11:22:04 1 10.852 BV 0.3127 1905.97717  87.99619 48.2916
Analysis Method : C:\CHEM32\1\METHODS\ETOH-IC-01-25-05.M 2 11.839 VB 0.3832 2040.83240  76.01822 51.7084
Last changed : 1/15/2017 4:07:21 PM

(modified after loading) Totals : 3946.80957 164.01440

Additional Info : Peak(s) manually integrated
DADT A, 5ig=210,4 Ref=360,100 (QDY 2017-01-13 23-25-59\QDY-40037-2-1C-0505.D)
°

mAU
350

*%% End of Report **
300

250
200
150
100

50

10.852
11.840

04 T
T T T T T T T
25 5 7.5 10 125 15 17.5 min|
DAD1 B, Sig=230,4 Ref=360,100 (QDY 2017-01-13 23-25-59\QDY-40037-2-1C-0505.D)

0
175: Meo Me

150
125
1004

o Ph =
= PMP

10.852
11.839

(rac)-8

Area Percent Report

sorted By : Signal
Multiplier : 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
R RSy [--=-]-mmm- [--ommmoee [--ommmoe- [--mmm---
1 8.890 BB 0.3003 7469.63574 365.63831 48.1861
2 10.852 BV 0.3130 3867.48804 178.32393 24.9489
3 11.840 VB 0.3852 4164.50977 154.16713 26.8650
Totals : 1.55016e4  698.12936

Instrument 1 1/15/2017 4:08:45 PM Page 1 of 2 Instrument 1 1/15/2017 4:08:45 PM Page 2 of 2

Data File C:\CHEM32\1\DATA\QDY 2017-01-13 23-25-59\QDY-40037-5-IC-0505.D

Data File C:\CHEM32\1\DATA\QDY 2017-01-13 23-25-59\QDY-40037-5-IC-0505.D
Sample Name:

Sample Name:

Acq. Operator  : Seq. Line : 3 signal 2: DAD1 B, Sig=230,4 Ref=360,100
Acq. Instrument : Instrument 1 Location : Vial 33
Injection Date : 1/14/2017 12:06:40 AM Inj : 1 Peak RetTime Type Width Area Height Area
Inj Volume : 5.000 ul # [min] [min] [mAU*s] [mAU] %
Acg. Method : C:\CHEM32\1\DATA\QDY 2017-01-13 23-25-59\IC-05-25-05.M - R e
Last changed © 1/13/2017 11:22:04 1 10.894 BV 0.2714  84.35708 4.52643  5.3166
Analysis Method : C:\CHEM32\1\METHODS\ETOH-IC-01-25-05.M 2 11.895 VB 0.3883 1502.31970  56.11365 94.6834
Last changed : 1/15/2017 4:07:21 PM
(modified after loading) Totals : 1586.67678  60.64008
Additional Info : Peak(s) manually integrated
DADT A, 5ig=210,4 Ref=360,100 (QDY 2017-01-13 23-25-59\QDY-40037-5-1C-0505.D)
mAU 3 2
3 **% End of Report ***
12003
10003
800
600
400 9
e 8
200 g <
2
T T T T T T T
2.5 5 7.5 10 125 15 175 mir|
DAD1 B, 5ig=230,4 Ref=360,100 (QDY 2017-01-13 23-25-59\QDY-40037-5-1C-0505.D)
mAU
700
600
500
400
300
©
200 3 2
100 2 =
T T T T T T
25 5 75 10 125 15 175 mir]
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
R Rl [--==]-mmmm- S SOt [--mmm---
1 8.940 VV  0.2556 2.59539e4 1444.38599 88.9591
2 10.895 VW 0.2718 167.76729 8.98649  0.5750
3 11.895 VB 0.3894 3053.43042 113.65852 10.4659
Totals : 2.9175le4  1567.03100

Supplementary Figure 217. HPLC spectrum for 8 (IC)

Instrument 1 1/15/2017 4:07:43 PM Page 1 of 2 Instrument 1 1/15/2017 4:07:43 PM

Page 2 of 2
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Data File C:\CHEM32\1\DATA\DEF LC 2016-05-12
Sample Name:

13-40-59\QDY-20149-2--AD-05.D

Acqg. Operator
Acqg. Instrument 1

5/13/2016 1:51:46 AM

Instrument
Injection Date

Seq. Line
Location
Inj

Inj Volume

38
vial 32
1
5.000 nl

Acqg. Method
Last changed
Analysis Method
Last changed

Additional Info

C:\CHEM32\1\DATA\DEF_LC 2016-05-12 13-40-59\AD-05-20.M
10/14/2015 3:51:32 PM
C:\CHEM32\1\METHODS\AD-01-10-2.0.M

6/26/2016 2:05:13 PM

(modified after loading)

Peak(s) manually integrated

mAU

60

50

PMBO

40

30

20

DAD1 C, Sig=254,4 Ref=360,100 (DEF_LC 2016-05-12 13-40-59\QDY-20149-2--AD-05.D)

<
]

f

0,

AcS
(rac)-9

Ph
I
=

= 12.763

o

Sorted By
Multiplier

Dilution

1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e | <==-] <o mmee R | <ommme o |<---e--- !
1 8.124 VB 0.1801 770.64471 66.04201 49.8542
2 12.763 BB 0.2865 775.15118 41.77250 50.1458
Totals 1545.79590 107.81450

Instrument 1 6/26/2016 2:05:17 PM

Page 1 of 1

Sample Name:

Acg. Operator
Acqg. Instrument

Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info

Data File C:\CHEM32\1\DATA\QDY 2016-06-17 14-27-06\QDY-20177-2-AD--05.D

Seq. Line 19
Instrument 1 Location Vial 32
6/17/2016 9:56:27 PM Inj 1

Inj Volume 5.000 ul

C:\CHEM32\1\DATA\QDY 2016-06-17 14-27-06\AD-05-30.M
6/17/2016 10:20:15 PM

(modified after loading)
C:\CHEM32\1\METHODS\IC-20-70.M

6/17/2016 10:40:01 PM

(modified after loading)

Peak (s) manually integrated

mAU

175

150

125

100

75

50

25

DAD1 C, Sig=254,4 Ref=360,100 (QDY 2016-06-17 14-27-06\QDY-20177-2-AD--05.D)

mi

Sorted By
Multiplier
Dilution

1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S P e ot |- !
1 8.014 BB 0.1721 233.15421 20.90103 6.5009
2 12.569 BB 0.2756 3353.31763 188.42543 93.4991
Totals 3586.47183 209.32646

18. HPLC spectrum for 9

Instrument 1 6/17/2016 10:40:03 PM

Page

1 of 2
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Supplementary Table 1. Evaluation of Brensted acid in asymmetric allene synthesis

of propargylic alcohol 1 and 2.2

Ph

+
PMP>\ é/Ac
PMP

OH O]

B*H (5 mol%)

10

toluene, rt, t

> 95% conv.

Ac

1a (racemic) 2a
i
P
R r
9O ar
O_ 0
o "NHTF  Pr
O‘ R A1: 0.1 h,
80% ee, 2.5:1 d.r.
ipr
R .
o, oo
o_ .0 )
:P:/ 'Pr
O OH
O A2:0.1-12 h
R no reaction

A3:0.2h

52% ee, 1.4:1 d.r.

A7:0.1-12h
no reaction

71% ee, 1.8:1 d.r.

8

A5:0.3h

12% ee, 1.7:1 d.r.

2,4,6-PryCgH,

2,4,6-PrsCgH,

B1: 0.3 h
15% ee, 1.7:1 d.r.

[a] Reaction conditions: 1a (0.05 mmol), 2a (0.075 mmol), B*H (2.5 umol), toluene (1.0
mL). The d.r. was determined by '"H NMR analysis. The ee was determined by HPLC
with a chiral stationary phase. PMP = (p-MeO)CsHoa.



Supplementary Table 2. Solvent and temperature effect on asymmetric allene

synthesis of propargylic alcohol 1 and 2.1

g

h
Ph _OH O (R)-A1 (5 mol%) "/
PMP>\ + é/AC Sol T > PMP/\O “, (@)
PMP olvent, T, t Ac

> 95% conv. PMP

1a (racemic) 2a 3a
Entry Solvent T [°C] t [h] d.r.[b] ee %]l
1 toluene 25 0.1 2.5:1 80
2 xylene 25 0.2 2.5:1 73
3 PhF 25 0.2 2.4:1 84
4 CH:Cl2 25 0.1 1.6:1 73
5 DCE 25 0.1 1.4:1 72
6 CHClIs 25 0.5 1.6:1 76
7 CCls 25 0.1 4.6:1 85
8 EtO 25 12 2.8:1 84
9 MTBE 25 12 2.0:1 81
10 CHsCN 25 0.5 1:1 7
11 hexane 25 3 2.1:1 65
12 cyclohexane 25 1 3.5:1 80
13 hexane/CCls (1:1) 25 0.3 4.3:1 83
14 cyclohexane/CCls (1:1) 25 0.3 4.6:1 84
15 cyclohexane/CCls (3:1) 25 0.5 4.6:1 83
16 cyclohexane/CCls (1:3) 25 0.2 4.6:1 84
17 CCls 0 1.5 5.3:1 88
18 CCls —20 3 6.1:1 901l

[a] Reaction conditions: 1a (0.05 mmol), 2a (0.075 mmol), A1 (2.5 umol), solvent (1.0
mL). [b] Determined by 'H NMR analysis. [c] Determined by HPLC with a chiral
stationary phase. [d] 3a was obtained in 92% isolated yield. PMP = 4-MeOCsHa.



Supplementary Table 3. Other parameters on asymmetric allene synthesis of

propargylic alcohol 1 and 2.1

Ph
Ph OH O =
(R)-A1 (5 mol%) - /
PMP>\ + Ac . PMP™TXN A
X - CCly, rt, t Ac
Additives PMP
1a (racemic) 2a > 95% conv. 3a
(n equiv)

Entry n Additives t [h] d.r.l! ee [Yo]l!
1 1.1 - 0.3 4.2:1 84
2 15 . 0.1 4.6:1 85
3 2.0 - 0.1 4.3:1 85
4t 15 - 0.1 4.4:1 85
5 1.5 4AMS (15mg) 24 4.7:1 85
6 1.5 3AMS (15mg) 12 4.7:1 85
7 15 MgSO:(15mg) 0.1 4.6:1 85

[a] Reaction conditions: 1a (0.05 mmol), 2a (0.075 mmol), A1 (2.5 umol), solvent (1.0
mL). [b] Determined by 'H NMR analysis. [c] Determined by HPLC with a chiral
stationary phase. [d] ¢ =0.1 M. PMP = 4-MeOCsHa.



Supplementary Table 4. Reaction optimization on the asymmetric allene synthesis

of propargylic alcohol 1 and 4.

Ph OH Ph
B*H (5 mol%)
NV + AcSH > . SA
/Q)\Ph Solvent (0.1 M) @W )
HO rt HO Ph
4a
1a (0.05 mmol)
5a
R .
OO A1: R = 2,4,6-PryCqH,,
OO ap o, B1: X = NHTf
o AZR=248/PrCH; B2: X = OH
X =0H
OO A7:R=H, X = OH
R
Entry B*H Solvent t [h] Yield [%]@  ee [%]®
1 (R)-A1 CCls 0.5 87 46
2 (R)-A2 CCls 18 85 60
3 (R)-A7 CCls 1.5 65 20
4 (S)-B1 CCls 0.3 83 85
5 (S)-B1 DCM 0.3 73 81
6 (S)-B2 DCM 24 51 75
7 (R)-A1 DCM 0.5 90 43
8 (S)-B1 EtO 12 <5 -
9 (5)-B1 toluene 1 93 85
101! (5)-B1 toluene 5 87 89
11f (5)-B1 toluene 12 <5 -
12l (5)-B1 toluene 6 85 90
13Mbde] (5)-B1 toluene 12 84 94

[a] Yield was determined by 'H NMR analysis of the crude mixture. Ee was
determined by HPLC with a chiral stationary phase. [b] Run with 3A molecular
sieves (MS, 15 mg). [c] Run 4A MS (15 mg). [d] c=0.05 M. [e] Run at -5 °C.



Supplementary Methods

General Procedure A

0 "BuLi R% OH
Rl— + 3
R RS THF R>\R1
s1 s2 1

At -78 °C under N, to an oven-dried flask charged with a solution of the terminal
alkyne S1 (7.5 mmol, 1.5 equiv) in dry THF (10 mL) was added "BulLi (7.7 mmol, 3.2
mL, 24 M in hexane) dropwise. The reaction was stirred for 1 h at the same
temperature and then a solution of the corresponding ketone S2 (5.0 mmol, 1.0 equiv)
in THF (5 mL) was added via syringe. The reaction mixture was then gradually
warmed up to room temperature. Upon completion (~3 h), the reaction mixture was
cooled to 0 °C and a saturated aqueous NH4Cl solution (10 mL) was added dropwise.
The organic layer was separated. The aqueous layer was extracted with ethyl acetate
(3%x20 mL). The combined organic layers were washed with brine (50 mL), dried over
anhydrous Na:250y, filtered, and concentrated. The residue was purified by silica gel

chromatography to afford the pure alcohol 1.

General Procedure B

Q RZ OH
PrMgCl
R1E + \ R2 —g> \ \
| X THF | R NN
S1 S3 1

Under N, to an oven-dried flask charged with a solution of the alkyne S1 (12.5
mmol, 2.5 equiv) in dry THF (30 mL) was added PrMgCl (12.6 mmol, 6.3 mL, 2.0 M
in THF) dropwise at 0 °C. After addition, the mixture was warmed to room
temperature and stirred at the same temperature for 1 hour. Next, the reaction

mixture was cooled to 0 °C, and a solution of the ketone S3 (5.0 mmol) in THF (5 mL)



was added dropwise. The reaction mixture was then warmed to 60 °C and stirred at
the same temperature. The reaction progress was monitored by thin layer
chromatography. Upon completion (6-12 h), the reaction mixture was cooled to 0 °C
and slowly treated with a saturated aqueous NHiCl solution (10 mL). The layers
were separated. The aqueous layer was extracted with EtOAc (3X30 mL). The
combined organic layers were dried over anhydrous NaxSOs filtered, and
concentrated. The residue was purified by silica gel column chromatography to

afford the pure alcohol 1.

1,3-bis(4-Methoxyphenyl)-1-phenylprop-2-yn-1-ol (1a) was prepared as pale yellow

oil according to the General Procedure A

Ph_ OH (purification by flash column chromatography:

O X O 10—20% EtOAc in hexanes, 96% yield).
MeO
oMe | 'H NMR (400 MHz, CDCL) 6 7.68 (d, ] = 7.2 Hz,

1a

2H), 7.59 (d, ] = 8.8 Hz, 2H), 7.45 (d, ] = 8.8 Hz,
2H), 7.36 (t, ] = 7.2 Hz, 2H), 7.28 (t, ] = 7.2 Hz, 1H), 6.88 (d, ] = 8.8 Hz, 2H), 6.86 (d, ] =
8.8 Hz, 2H), 3.81 (s, 3H), 3.80 (s, 3H), 2.97 (br s, 1H) ppm.

13C NMR (100 MHz, CDCL) § 159.8, 159.0, 145.4, 137.5, 133.2, 128.2, 127.5, 127.4, 126.0,
114.5,113.9, 113.5, 90.6, 86.9, 74.5, 55.3, 55.2 ppm.

IR (thin film) 3450, 2951, 1603, 1507, 1238, 1169, 1021, 827, 661 cm".

HRMS (CI+) Calcd for CsH200s [M*]: 344.1412, Found: 344.1420.

3-(4-Chlorophenyl)-1-(4-methoxyphenyl)-1-phenylprop-2-yn-1-ol (1b) as colourless

S oil according to the General Procedure A

O S (purification by flash column chromatography: 10
MeO O —20% EtOAc in hexanes, 81% yield).

Cl
'H NMR (400 MHz, CDCL) & 7.66 (d, ] = 7.2 Hz,

1b

2H), 7.57 (d, ] = 8.8 Hz, 2H), 7.43 (d, ] = 8.8 Hz, 2H), 7.37 (t, ] = 7.2 Hz, 2H), 7.32-7.27
(m, 3H), 6.88 (d, ] = 8.8 Hz, 2H), 3.80 (s, 3H), 2.95 (br s, 1H) ppm.



B3C NMR (100 MHz, CDCls) 6 159.1, 145.0, 137.1, 134.6, 133.0, 128.6, 128.3, 127.7, 127 4,
126.0, 120.9, 113.6, 92.9, 85.8, 74.5, 55.2 ppm.

IR (thin film) 3440, 2933, 1607, 1488, 1246, 1169, 1030, 827, 697 cm™.

HRMS (CI+) Caled for C2Hi7°ClO2 [M*]: 348.0917, Found: 348.0926.

3-(Furan-2-yl)-1-(4-methoxyphenyl)-1-phenylprop-2-yn-1-ol (1c) as brown oil

according to the General Procedure A (purification by
Ph_ OH
N flash column chromatography: 10—20% EtOAc in
MeO O/ / hexanes, 81% yield).
1
© H NMR (400 MHz, CDCls) 6 7.64 (d, ] = 8.0 Hz, 2H),

7.55 (d, ] = 8.8 Hz, 2H), 7.41 (s, 1H), 7.36 (t, ] = 7.2 Hz, 2H), 7.30 (d, ] = 7.2 Hz, 1H),
6.87 (d, ] = 8.8 Hz, 2H), 6.65-6.64 (m, 1H), 6.42-6.39 (m, 1H), 3.80 (s, 3H), 2.94 (br s, 1H)
ppm.

13C NMR (100 MHz, CDCls) 6 159.1, 144.5, 143.8, 136.7, 136.4, 128.3, 127.8, 127.4, 126.0,
115.8, 113.6, 110.9, 95.9, 77.3, 74.5, 55.2 ppm.

IR (thin film) 3418, 2934, 1606, 1508, 1247, 1171, 989, 829, 704 cm".

HRMS (CI+) Calcd for CoH160s [M*]: 304.1099, Found: 304.1112.

1-(4-(Allyloxy)phenyl)-3-(4-chlorophenyl)-1-phenylprop-2-yn-1-ol (1d) as

Bh colourless oil according to the General Procedure A

OH
( O A (purification by flash column chromatography: 10—
O O 20% EtOAc in hexanes, 85% yield).
1d Cl

1H NMR (400 MHz, CDCL) 6 7.66 (d, ] = 7.2 Hz, 2H),

7.56 (d, ] = 8.8 Hz, 2H), 7.43 (d, ] = 8.8 Hz, 2H), 7.37 (t, ] = 7.2 Hz, 2H), 7.33-7.27 (m,
3H), 6.88 (d, ] = 8.8 Hz, 2H), 6.11-5.99 (m, 1H), 5.41 (d, ] = 17.6 Hz, 1H), 5.30 (d, ] =
10.4 Hz, 1H), 453 (d, ] = 5.2 Hz, 2H), 2.92 (br s, 1H) ppm.

13C NMR (100 MHz, CDCL) § 158.2, 144.9, 137.2, 134.7, 133.1, 133.0, 128.6, 128.3, 127.7,
127.4,126.0,120.9, 117.7, 114.4, 92.9, 85.8, 74.5, 68.8 ppm.

IR (thin film) 3429, 2960, 1606, 1488, 1243, 1170, 1091, 986, 827, 698 cm..



HRMS (CI+) Calcd for C2sHi1s*ClO:z [M*]: 374.1074, Found: 374.1080.

1,3-bis(4-Methoxyphenyl)-1-phenylprop-2-yn-1-ol (1a) was prepared as pale yellow

MeO oil according to the literature procedure ! (purification
O by flash column chromatography: 10—~20% EtOAc in
OH

O T hexanes, 96% yield).
MeO Ph | 1H NMR (400 MHz, CDCL) & 7.59 (d, ] = 8.8 Hz, 4H),

1e

7.53-7.50 (m, 2H), 7.35-7.31 (m, 3H), 6.89 (d, ] = 8.8 Hz,
4H), 3.80 (s, 6H), 2.98 (br s, 1H) ppm.

3C NMR (100 MHz, CDCls) 6 159.0, 137.5, 131.7, 128.5, 128.3, 127.3, 122.5, 113.5, 92.1,
86.8,74.1, 55.2 ppm.

3-(4-Methoxyphenyl)-1-(4-(methylthio)phenyl)-1-phenylprop-2-yn-1-ol1 ~ (1f) as

brown oil according to the General Procedure A (purification by flash column

chromatography: 10—20% EtOAc in hexanes,
Ph_ OH

O T 87% yield).
MeS O 'H NMR (400 MHz, CDCls) 6 7.68 (d, ] = 7.2 Hz,
1f OMe

2H), 7.60 (d, ] = 8.8 Hz, 2H), 7.45 (d, ] = 8.8 Hz,

2H), 7.36 (t, ] = 7.2 Hz, 2H), 7.29 (t, ] = 7.2 Hz, 1H), 7.23 (d, ] = 8.8 Hz, 2H), 6.86 (d, ] =
8.8 Hz, 2H), 3.81 (s, 3H), 2.99 (br s, 1H), 3.47 (s, 3H) ppm.

13C NMR (100 MHz, CDCls) 6 159.8, 145.0, 142.2, 137.9, 133.2, 128.2, 127.7, 126.6, 126.2,
126.0, 114.4,113.9, 90.2, 87.2, 74.5, 55.3, 15.2 ppm.

IR (thin film) 3432, 2919, 1604, 1508, 1245, 1170, 1028, 829, 700 cm.

HRMS (CI+) Calcd for CsH2002S [M]: 360.1184, Found: 360.1196.

3-(4-Chlorophenyl)-1-(4-methoxyphenyl)-1-(thiophen-2-yl)prop-2-yn-1-ol (1g) as
brown oil according to the General Procedure A (purification by flash column

chromatography: 10—>20% EtOAc in hexanes, 70% yield).



'H NMR (400 MHz, CDCls) 6 7.66 (d, ] = 8.8 Hz,

/s
—{ on 2H), 7.43 (d, | = 8.8 Hz, 2H), 7.31 (d, ] = 8.8 Hz, 2H),

O % 7.29-7.26 (m, 1H), 7.12-1.09 (m, 1H), 6.96-6.92 (m,
MeO O
Cl

o 1H), 6.91 (d, ] = 8.8 Hz, 2H), 3.81 (s, 3H), 3.17 (br s,

1H) ppm.

B3C NMR (100 MHz, CDCls) 6 159.4, 150.3, 136.3, 134.8, 133.0, 128.6, 127.1, 126.5, 125.9,
125.3,120.6, 113.6, 92.2, 85.2, 71.9, 55.3 ppm.

IR (thin film) 3418, 2933, 1606, 1507, 1247, 1171, 1031, 826, 702 cm-.

HRMS (CI+) Caled for C20Hi15°ClO:2S [M*]: 354.0481, Found: 354.0491.

4-(1-(2-Fluorophenyl)-1-hydroxy-3-phenylprop-2-yn-1-yl)phenol (1h) was prepared

as pale yellow solid according to the General Procedure B
F
O OH (purification by flash column chromatography: 20—30%

O A EtOAc in hexanes, 93% yield).
Ph
HO H NMR (400 MHz, acetone-ds) 6 8.49 (brs, 1H), 7.99 (t, | =

1h

8.0 Hz, 1H), 7.51-7.48 (m, 4H), 7.40-7.31 (m, 4H), 7.25 (t, | =
7.6 Hz, 1H), 7.06-6.98 (m, 1H), 6.80 (d, ] = 8.8 Hz, 2H), 5.69(br s, 1H) ppm.
3C NMR (100 MHz, acetone-ds) 6 160.3 (d, Jcr = 247 Hz), 157.5, 136.5, 134.1 (d, Jcr =
11 Hz), 132.0, 130.0 (d, Jer =8 Hz), 129.1, 128.2 (2C), 127.6 (d, Jcr =3 Hz), 124.2 (d, Jcr
=4 Hz), 123.5, 116.5 (d, Jer =22 Hz), 115.1, 92.2, 85.7, 71.3 ppm.
F NMR (376 MHz, acetone-ds) 6 —112.1 ppm.
IR (thin film) 3383, 1613, 1512, 1453, 1224, 1170, 989, 837, 757 cm™.
HRMS (CI+) Calcd for CaiHisFO2 [M*]: 318.1056, Found: 318.1072.

4-(1-Hydroxy-1,3-diphenylprop-2-yn-1-yl)phenol (1i) was prepared as pale yellow

Ph  OH solid according to the General Procedure B (purification by

X flash column chromatography: 20—>30% EtOAc in hexanes,

HO Ph
i 87% yield).




'H NMR (400 MHz, acetone-ds) 6 8.34 (br s, 1H), 7.70 (d, ] = 8.4 Hz, 2H), 7.58-7.50 (m,
4H), 7.41-7.37 (m, 3H), 7.34 (t, | = 7.2 Hz, 2H), 7.24 (t, ] = 7.2 Hz, 1H), 6.81 (d, ] = 8.8
Hz, 2H), 5.61 (br s, 1H) ppm.

13C NMR (100 MHz, acetone-ds) 6 157.2, 147.4, 138.0, 132.0, 129.1, 129.0, 128.5, 128.0,
127.6, 126.5, 123.6, 115.2, 93.9, 86.2, 74.2 ppm.

IR (thin film) 3382, 1598, 1511, 1446, 1236, 1170, 986, 836, 756 cm™.

HRMS (CI+) Caled for C21H1602 [M*]: 300.1150, Found: 300.1152.

4-(1-Hydroxy-3-(4-methoxyphenyl)-1-phenylprop-2-yn-1-yl)phenol (1j was

prepared as red solid according to the General

Ph_ OH
O [ Procedure B (purification by flash column
HO O chromatography: 20—30% EtOAc in hexanes, 85%
1j OMe |
yield).

1H NMR (400 MHz, acetone-ds) & 8.33 (br s, 1H), 7.69 (d, ] = 7.2 Hz, 2H), 7.51 (d, ] =
8.4 Hz, 2H), 7.45 (d, ] = 8.8 Hz, 2H), 7.32 (t, ] = 7.2 Hz, 2H), 7.23 (t, ] = 7.2 Hz, 1H), 6.94
(d, ] =7.2 Hz, 2H), 6.80 (d, ] = 8.8 Hz, 2H), 5.51 (br s, 1H), 3.81 (s, 3H) ppm.

13C NMR (100 MHz, acetone-ds) 6 160.6, 157.2, 147.6, 138.3, 133.5, 128.4, 128.0, 127.5,
126.6, 1155, 115.2, 114.7, 92.4, 86.2, 74.2, 55.4 ppm.

IR (thin film) 3283, 2976, 1606, 1510, 1448, 1249, 1170, 1043, 833, 699 cm".

HRMS (CI+) Calcd for C2HisOs [M*]: 330.1256, Found: 330.1255.

4-(3-(4-Chlorophenyl)-1-hydroxy-1-phenylprop-2-yn-1-yl)phenol (1k) was

oh oH prepared as white solid according to the General

O A Procedure B (purification by flash column

HO O chromatography: 20—30% EtOAc in hexanes, 95%
1k Cl

yield).

H NMR (400 MHz, acetone-ds) 0 8.29 (br s, 1H), 7.68 (d, ] = 8.0 Hz, 2H), 7.51 (t, | = 8.4
Hz, 4H), 7.43 (d, ] =8.0 Hz, 2H), 7.33 (t, ] =7.6 Hz, 2H), 7.24 (d, | = 7.6 Hz, 1H), 6.80 (d,
J=7.6 Hz, 2H), 5.58 (br s, 1H) ppm.



13C NMR (100 MHz, acetone-ds) 6 157.6, 147.5, 138.1, 134.9, 133.9, 129.7, 128.8, 128.3,

128.0, 126.7, 122.7, 115.6, 95.4, 85.3, 74.6 ppm.

IR (thin film) 3289, 1511, 1490, 1170, 982, 830, 699 cm.

HRMS (CI+) Calcd for C21H1s*ClO2 [M*]: 334.0761, Found: 334.0762.

1-(4-Methoxyphenyl)-1,3-diphenylprop-2-yn-1-o0l (1i") was prepared as yellow solid

MeO

Ph_ OH

A

1i'

Ph

in 92% vyield according to the literature procedure 2
(purification by flash column chromatography: 10—>20%
EtOAc in hexanes).

'H NMR (400 MHz, acetone-ds) 6 7.71 (d, | = 7.6 Hz, 2H),

7.62 (d, ] = 8.8, 2H), 7.54-7.50 (m, 2H), 7.41-7.31 (m, 5H), 7.25 (t, ] = 7.6 Hz, 1H), 6.90

(d, ] =8.8 Hz, 2H), 5.65 (s, 1H), 3.77 (s, 3H) ppm.

13C NMR (100 MHz, acetone-ds) 6 159.7, 147.3, 139.2, 132.1, 129.2, 128.6 (2C), 128.0,

127.7,126.6, 123.6, 113.9, 93.9, 86.4, 74.3, 55.3 ppm.

4-(3-(Furan-2-yl)-1-hydroxy-1-phenylprop-2-yn-1-yl)phenol (11) was prepared as

HO

Ph

11

OH

A

|

pale yellow solid according to the General Procedure B
(purification by flash column chromatography: 20—30%
EtOAc in hexanes, 75% yield).

H NMR (400 MHz, acetone-ds) 6 8.38 (br s, 1H), 7.65 (d,

J=7.2 Hz, 2H), 7.61-7.59 (m, 1H), 7.47 (d, ] = 8.8 Hz, 2H), 7.34 (t, ] = 7.6 Hz, 2H), 7.25

(t ] =7.2 Hz, 1H), 6.81 (d, ] = 8.8 Hz, 2H), 6.74-6.72 (m, 1H), 6.52-6.49 (m, 1H), 5.72 (br

s, 1H) ppm.

3C NMR (100 MHz, acetone-ds) 6 157.3, 146.7, 144.7, 137.3, 137.1, 128.5, 127.9, 127.7,

126.5,115.9, 115.3, 111.6, 97.7, 76.6, 74.3 ppm.

IR (thin film) 3330, 1613, 1511, 1448, 1213, 1171, 1050, 834, 698 cm™'.

HRMS (CI+) Caled for CioH14Os [M*]: 290.0943, Found: 290.0952.



4-(1-Hydroxy-1-phenyl-3-(thiophen-3-yl) prop-2-yn-1-yl)phenol (Im) was prepared

HO

Ph

OH
A

1m

S

as pale yellow solid according to the General Procedure
B (purification by flash column chromatography: 20—
30% EtOAc in hexanes, 83% yield).

'H NMR (400 MHz, acetone-ds) 6 8.32 (br s, 1H),

7.71-7.65 (m, 3H), 7.53-7.47 (m, 3H), 7.32 (t, ] = 7.6 Hz, 2H), 7.25-7.18 (m, 2H), 6.79 (d,

] =8.4 Hz, 2H), 5.56 (br s, 1H) ppm.

3C NMR (100 MHz, acetone-ds) 6 157.3, 147.4, 138.1, 130.3, 129.6, 128.5, 128.1, 127.6,

126.7,126.6, 122.6, 115.2, 93.3, 81.6, 74.3 ppm.

IR (thin film) 3379, 2884, 1613, 1511, 1358, 1167, 1099, 784, 700 cm™.

HRMS (CI+) Caled for Ci9H14O:2S [M*]: 306.0715, Found: 306.0718.

4-(3-(4-Fluorophenyl)-1-hydroxy-1-phenylprop-2-yn-1-yl)phenol (1n) was prepared

OH

s
HO

1n

L,

as white solid according to the General Procedure B
(purification by flash column chromatography: 20—
30% EtOAc in hexanes, 82% yield).

H NMR (400 MHz, acetone-ds) 6 8.35 (br s, 1H), 7.69

(d, ] = 7.2 Hz, 2H), 7.59-7.50 (m, 4H), 7.33 (t, ] = 7.2 Hz, 2H), 7.23 (t, ] = 7.2 Hz, 1H),

7.17 (t, ] = 8.8 Hz, 2H), 6.81 (d, ] = 8.8 Hz, 2H), 5.60 (br s, 1H) ppm.

13C NMR (100 MHz, acetone-ds) 6 163.1 (d, Jc-r = 246 Hz), 157.2, 147.2, 137.9, 134.1 (d,

Jer=8.5 Hz), 128.4, 127.9, 127.5, 126.5, 119.8 (d, Jcr= 3.5 Hz), 116.2 (d, Jcr =22.3 Hz),

115.2,93.7, 85.0, 74.2 ppm.

F NMR (376 MHz, acetone-de) 6 -112.4 ppm.

IR (thin film) 3288, 2978, 1600, 1509, 1449, 1230, 1170, 987, 835, 699 cm™.

HRMS (CI+) Calcd for C21HisFO2 [M*]: 318.1056, Found: 318.1058.



4-(3-(3,5-Dimethylphenyl)-1-hydroxy-1-phenylprop-2-yn-1-yDphenol  (1lo) was

prepared as pale yellow solid according to the

Ph_ OH
O AN Mo General Procedure B (purification by flash column
HO O chromatography: 20—~30% EtOAc in hexanes, 87%
1o Me yield).

'H NMR (400 MHz, acetone-ds) 6 8.32 (br s, 1H),
7.68 (d, ] =7.2 Hz, 2H), 7.50 (d, ] = 8.8 Hz, 2H), 7.33 (t, ] =7.6 Hz, 2H), 7.23 (t, ] =7.6
Hz, 1H), 7.12 (s, 2H), 7.02 (s, 1H), 6.80 (d, | = 8.4 Hz, 2H), 5.54 (br s, 1H), 2.28 (s, 6H)
ppm.
3C NMR (100 MHz, acetone-ds) 6 157.3, 147.6, 138.7, 138.2, 130.8, 129.7, 128.5, 128.1,
127.6, 126.6, 123.4, 115.3, 93.3, 86.6, 74.3, 20.8 ppm.
IR (thin film) 3285, 2977, 1598, 1511, 1449, 1167, 982, 833, 699 cm™.
HRMS (CI+) Calcd for C2sH2002 [M*]: 328.1463, Found: 328.1470.

Pd(PPh3),Cl,
Cul, PPh3, TBAI

Et;N, DMF
100 °C

Meo

s4 S5 1p

(8R,95,13S5,145)-3-(3-Hydroxy-3-(4-hydroxyphenyl)-3-phenylprop-1-yn-1-yl)-13-met
hyl-6,7,8,9,11,12,13,14,15,16-decahydro-17H-cyclopentalalphenanthren-17-one (1p)
was synthesized according to the literature procedure. > An oven-dried Schlenk tube
was charged with triflate S5* (2.6 g, 6.5 mmol, 1.3 equiv), Pd(PPhs).Cl2 (351.6 mg, 0.5
mmol, 0.1 equiv), PPhs (164.9 mg, 0.65 mmol, 0.13 equiv), and Cul (49.4 mg, 0.25
mmol, 0.05 equiv). Then anhydrous DMF (5 mL) and anhydrous Et:N (5 mL) were
added under N2. After degassing, the alkyne S4 (1.1g, 5.0 mmol) was added, and the
reaction mixture was stirred at 95 °C for 24 h. Then, the reaction mixture was cooled
to room temperature, diluted with Et2O, and washed with brine. The layers were

separated and the organic layer was dried over Na:2SO,, filtered, and concentrated.



The crude product was purified by flash column chromatography (10—30% EtOAc
in hexanes) to afford the pure alkyne 1p as a red solid (0.92 g, 39% yield).

H NMR (400 MHz, acetone-ds) 6 8.37 (br s, 1H), 7.72 (d, ] =7.2 Hz, 2H), 7.55 (d, | =
8.8 Hz, 2H), 7.39-7.33 (m, 3H), 7.31-7.25 (m, 3H), 6.83 (d, ] = 8.8 Hz, 1H), 5.57 (br s,
1H), 2.94-290 (m, 2H), 2.51-2.41 (m, 2H), 2.35-2.30 (m, 1H), 2.15-1.98 (m, 4H),
1.92-1.87 (m, 1H), 1.72-1.38 (m, 6H), 0.92 (s, 3H) ppm.

3C NMR (100 MHz, acetone-ds) 6 219.2, 157.3, 147.6, 141.4, 138.2, 137.6, 132.5, 129.3,
128.5, 128.1, 127.6, 126.6, 126.2, 120.8, 115.3, 93.2, 86.5, 74.3, 50.9, 48.1, 45.0, 38.6, 35.8,
32.3,29.5,26.8,26.1, 21.9, 13.9 ppm.

IR (thin film) 3396, 2932, 1724, 1614, 1511, 1264, 1056, 833, 699 cm™'.

HRMS (CI+) Calcd for CssHOs [M*]: 476.2351, Found: 476.2334.

4-(3-(Cyclohex-1-en-1-yl)-1-hydroxy-1-phenylprop-2-yn-1-yl)phenol ~ (1q)  was

Ph OH prepared as pale yellow solid according to the General

O AN Procedure B  (purification by flash  column
HO ‘ chromatography: 20—30% EtOAc in hexanes) in 93%

1q

yield.

1H NMR (400 MHz, acetone-ds) & 8.29 (br s, 1H), 7.61 (d, ] = 7.2 Hz, 2H), 7.43 (d, ] =
8.8 Hz, 2H), 7.29 (t, ] = 7.2 Hz, 2H), 7.20 (t, ] = 7.2 Hz, 1H), 6.76 (d, ] = 7.6 Hz, 2H),
6.12-6.09 (m, 1H), 5.36 (br s, 1H), 2.17-2.07 (m, 4H), 1.66-1.56 (m, 4H) ppm.

3C NMR (100 MHz, acetone-ds) 6 157.1, 147.8, 138.4, 134.9, 128.4, 128.0, 127.4, 126.6,
121.1,115.1, 91.3, 88.1, 74.1, 25.9, 22.7, 21.9 ppm.

IR (thin film) 3396, 2931, 1614, 1511, 1448, 1227, 1166, 833, 699 cm™'.

HRMS (CI+) Calcd for CaiH20: [M*]: 304.1463, Found: 304.1477.

4-(1-Hydroxy-4-methyl-1-phenylpent-4-en-2-yn-1-yl)phenol (1r) was prepared as
pale yellow solid according to the General Procedure B (purification by flash column

chromatography: 20—>30% EtOAc in hexanes) in 86% yield.



—— 1H NMR (400 MHz, acetone-ds) & 8.38 (br s, 1H), 7.61 (d, |

/Q)\’(Me - 8.8 Hz, 2H), 7.43 (d, ] = 8.4 Hz, 2H), 7.31 (t, ] = 7.6 Hz,
"o 2H), 7.21 (t, ] = 7.6 Hz, 1H), 677 (d, ] = 8.8 Hz, 2H), 5.49

1r

(br s, 1H), 5.32-5.28 (m, 2H), 1.92 (t, ] = 1.6 Hz, 3H) ppm.

3C NMR (100 MHz, acetone-ds) 6 157.1, 147.4, 138.0, 128.3, 127.9, 127.4, 127.3, 126.4,
121.8, 115.1, 93.0, 87.2, 74.0, 23.2 ppm.

IR (thin film) 3384, 1613, 1511, 1448, 1237, 1172, 996, 837, 699 cm™.

HRMS (CI+) Caled for CisHi602 [M*]: 264.1150, Found: 264.1153.

4-(1-Hydroxy-1-phenyl-3-(trimethylsilyl)prop-2-yn-1-yl)phenol (1s) was prepared

as white solid according to the General Procedure B
Ph_ OH

/@)& (purification by flash column chromatography: 20—30%
HO ™S | EtOAc in hexanes) in 92% yield.

1s

H NMR (400 MHz, acetone-ds) 6 8.32 (br s, 1H), 7.62 (d, | =
72 Hz, 2H),7.44 (d, ] =8.8 Hz, 2H), 7.30 (t, | = 7.2 Hz, 2H), 7.21 (t, ] = 7.2 Hz, 1H), 6.77
(d, ] =8.8 Hz, 2H), 5.47 (br s, 1H), 0.20 (s, 9H) ppm.

13C NMR (100 MHz, acetone-ds) 6 155.2, 147.2, 137.9, 128.4, 127.9, 127.6, 126.5, 115.2,
110.4, 90.2, 74.1, -0.3 ppm.

IR (thin film) 3355, 2974, 2168, 1613, 1512, 1449, 1251, 1059, 842, 766 cm™.

HRMS (CI+) Caled for CisH200:Si [M*]: 296.1233, Found: 296.1237.

4-(1-Hydroxy-1-phenyl-3-(triethylsilyl)prop-2-yn-1-yl)phenol (1t) was prepared as

o on white solid according to the General Procedure B

SN (purification by flash column chromatography: 20—>30%
HO TES | EtOAc in hexanes) in 50% yield.

1t

1H NMR (400 MHz, CDCL) 6 7.62 (d, ] = 8.4 Hz, 2H), 7.47
(d, ] = 8.8 Hz, 2H), 7.33 (t, ] = 7.2 Hz, 2H), 7.27 (t, ] = 7.2 Hz, 1H), 6.76 (d, ] = 8.8 Hz,
2H), 5.40 (br s, 1H), 1.04 (t, ] = 8.0 Hz, 9H), 0.69 (q, ] = 8.0 Hz, 6H) ppm.



15C NMR (100 MHz, CDCL) 6 155.7, 145.6, 137.8, 128.6, 127.94, 127.86, 126.2, 115.3,
109.7, 89.8,74.8,7.7, 4.7 ppm.

IR (thin film) 3321, 2956, 1598, 1511, 1450, 1172, 1004, 835, 728 cm".

HRMS (CI+) Caled for CaHsO2Si [M*]: 338.1702, Found: 338.1714.

4-(1-Hydroxy-1-phenylhept-2-yn-1-yl)phenol (1u) was prepared as white solid

according to the General Procedure B (purification
Ph_ OH

T e by flash column chromatography: 20—~30% EtOAc

HO in hexanes) in 89% yield.
1u

H NMR (400 MHz, acetone-ds) 6 8.32 (br s, 1H), 7.60
(d, ]=72Hz 2H), 743 (d, ] = 8.8 Hz, 2H), 7.28 (t, ] = 7.2 Hz, 2H), 7.18 (t, ] = 7.2 Hz,
1H), 6.75 (d, | = 8.8 Hz, 2H), 5.26 (br s, 1H), 2.32 (t, ] = 7.2 Hz, 2H), 2.06-1.41 (m, 4H),
092 (t, ] =7.2 Hz, 3H) ppm.

3C NMR (100 MHz, acetone-ds) 6 157.0, 148.0, 138.6, 128.2, 127.9, 127.2, 126.5, 114.9,
86.6, 84.9, 73.8, 31.3, 22.2, 18.6, 13.5 ppm.

IR (thin film) 3385, 2958, 1614, 1511, 1449, 1171, 1001, 829, 699 cm™.

HRMS (CI+) Caled for CieH2002 [M*]: 280.1463, Found: 280.1466.

4-(1-Hydroxy-1,5-diphenylpent-2-yn-1-yl)phenol (1v) was prepared as brown oil

according to the General Procedure B (purification by
Ph_ OH

/@)\A flash column chromatography: 20 —30% EtOAc in
HO Ph 1 hexanes, 67% yield).

1v

1H NMR (400 MHz, acetone-ds) & 8.29 (br s, 1H), 7.52 (d,
] = 8.4 Hz, 2H), 7.35-7.15 (m, 10H), 6.72 (d, ] = 8.8 Hz, 2H), 5.21 (br s, 1H), 2.87 (t, ] =
7.2 Hz, 2H), 2.63 (t, ] = 7.2 Hz, 2H) ppm.

13C NMR (100 MHz, acetone-ds) § 157.0, 147.9, 141.5, 138.6, 129.3, 128.9, 128.3, 128.0,
127.3,126.8,126.6, 115.0, 86.2, 85.6, 73.8, 35.3, 21.2 ppm.

IR (thin film) 3340, 2977, 1611, 1511, 1449, 1171, 1018, 832, 699 cm..

HRMS (CI+) Calcd for CsH2O2 [M*]: 328.1463, Found: 328.1452.



Ph_ OH Ph_OH

1) TBAF
N . N
HO HO

B
Y 1w

1s
4-(1-Hydroxy-1-phenylhex-5-en-2-yn-1-yl)phenol (1w) was prepared from alcohol
1s according to the literature procedure.> At room temperature, to a stirred solution
of alcohol 1s (3.0 g, 10.0 mmol) in THF (20 mL) was added a solution of
tetrabutylammonium fluoride (3.1 g, 12.0 mmol, 1.2 equiv) in THF (12 mL) dropwise.
The mixture was stirred for 1 h and then concentrated to evaporate most of the THF
solvent. The residue was taken up in diethyl ether and water (1:1, 20 ml). The
resulting layers were separated and the aqueous layer was extracted with diethyl
ether (3 X 20 mL). The combined organic layers were dried, filtered, and
concentrated. The residue was purified by silica gel column chromatography (20—
30% EtOAc in hexanes) to give the terminal alkyne (1.95 g, 87% yield) as pale brown
solid. Under Ny, to a stirred solution of the above terminal alkyne (1.12 g, 5.0 mmol)
in dry DMF (5 mL) were sequentially added K:COs (0.97 g, 7.0 mmol),
tetrabutylammonium bromide (241 mg, 0.75 mmol), and Cul (48 mg, 0.25 mmol) at
room temperature. Allyl bromide (0.65 mL, 7.5 mmol) was added 15 min later. Next,
the reaction mixture was stirred for 24 h before it was poured into water and
extracted with ether (20 mLX3). The combined organic layers were washed with
brine, dried over MgSQs, filtered, and concentration. The residue was purified by
silica gel flash column chromatography (10—~20% EtOAc in hexanes) to give the pure
1w (1.13 g, 66% yield) as pale yellow solid.
'H NMR (400 MHz, acetone-ds) 6 8.30 (br s, 1H), 7.61 (d, ] = 8.0 Hz, 2H), 7.44 (d, | =
8.0 Hz, 2H), 7.29 (t, ] = 7.6 Hz, 2H), 7.20 (t, ] = 7.6 Hz, 1H), 6.76 (d, ] = 8.8 Hz, 2H),
5.94-5.83 (m, 1H), 5.41-5.30 (m, 1H), 5.36 (br s, 1H), 5.12-5.07 (m, 1H), 3.14-2.98 (m,
2H) ppm.
3C NMR (100 MHz, acetone-ds) 6 157.1, 147.8, 138.5, 133.5, 128.3, 128.0, 127.4, 126.5,
116.0, 115.1, 87.3, 83.3, 73.9, 23.2 ppm.
IR (thin film) 3380, 1612, 1511, 1448, 1233, 1172, 994, 830, 700 cm™.



HRMS (CI+) Calcd for CisHi602 [M*]: 264.1150, Found: 264.1140.

4-(1-Hydroxy-1-phenylundeca-2,10-diyn-1-yl)phenol (1x) was prepared as brown

oil according to the General Procedure B
Ph_ OH

/O)W (purification by flash column chromatography: 20
HO —30% EtOAc in hexanes, 78% yield).

4

1x

1H NMR (400 MHz, CD:CL) § 7.57 (d, ] = 7.2 Hz,
2H), 7.44 (d, ] = 8.8 Hz, 2H), 7.31 (t, ] = 7.2 Hz, 2H), 7.24 (t, ] = 7.2 Hz, 1H), 6.76 (t, ] =
8.8 Hz, 2H), 5.24 (br s, 1H), 2.83 (br s, 1H), 2.35 (t, ] = 7.2 Hz, 2H), 2.21-2.15 (m, 2H),
1.98-1.96 (m, 1H), 1.65-1.38 (m, 8H) ppm.

13C NMR (100 MHz, CD:CL) § 155.6, 146.3, 138.4, 128.5, 127.9, 127.8, 126.2, 115.2, 88.4,
85.0, 83.6, 74.5, 68.4, 28.81, 28.77, 28.7, 28.6, 19.1, 18.6 ppm.

IR (thin film) 3384, 3296, 2935, 1611, 1511, 1447, 1231, 1171, 831, 699 cm™.

HRMS (CI+) Calcd for CsHuO2 [M*]: 332.1776, Found: 332.1774.

4-(5-((tert-Butyldimethylsilyl)oxy)-1-hydroxy-1-phenylpent-2-yn-1-yl)phenol (1y)

was prepared as yellow oil according to the General
Ph_ OH

/@)\A Procedure B (purification by flash column
X
HO OTBS chromatography: 20—~30% EtOAc in hexanes, 75%
1
Y yield).

1H NMR (400 MHz, CD:ClL) 6 7.57 (d, ] = 8.4 Hz, 2H), 7.44 (d, ] = 8.8 Hz, 2H), 7.31 (t, ]
= 7.6 Hz, 2H), 7.24 (t, ] = 7.2 Hz, 1H), 6.75 (t, ] = 8.8 Hz, 2H), 3.80 (t, ] = 6.8 Hz, 2H),
2.55 (t, ] = 6.8 Hz, 2H), 0.91 (s, 9H), 0.08 (s, 6H) ppm.

13C NMR (100 MHz, CD:CL) § 155.6, 146.2, 138.3, 128.5, 127.9, 127.8, 126.2, 115.2, 85.5,
84.4,74.4,62.2,26.1,23.6,18.6,-5.2 ppm.

IR (thin film) 3363, 2929, 1613, 1511, 1448, 1254, 1105, 834, 698 cm..

HRMS (CI+) Calcd for CsH0O5Si [M]: 382.1964, Found: 382.1962.



4-(6-Chloro-1-hydroxy-1-phenylhex-2-yn-1-yl)phenol (1z) was prepared as pale

—— yellow solid according to the General Procedure A

/Q)\/\/CI (purification by flash column chromatography: 20—
HO 30% EtOAc in hexanes, 98% yield).

1z

'H NMR (400 MHz, acetone-ds) 6 8.28 (br s, 1H), 7.60
(d, ] = 7.2 Hz, 2H), 7.43 (4, ] = 8.8 Hz, 2H), 7.29 (t, ] = 7.2 Hz, 2H), 7.20 (t, ] = 7.2 Hz,
1H), 6.76 (d, | = 8.8 Hz, 2H), 5.35 (br s, 1H), 3.74 (t, ] = 6.4 Hz, 2H), 2.52 (t, ] = 6.8 Hz,
2H), 2.00 (q, ] = 6.4 Hz, 2H) ppm.

3C NMR (100 MHz, acetone-ds) 6 157.0, 147.8, 138.4, 128.3, 127.9, 127.3, 126.4, 115.0,
85.8, 84.9,73.8, 44.2, 32.0, 16.3 ppm.

IR (thin film) 3388, 2961, 1613, 1511, 1448, 1234, 1172, 1016, 831, 700 cm'.

HRMS (CI+) Calcd for CisHi7ClO:z [M*]: 300.0917, Found: 300.0913.

O Ph_ OH

S n-BulLi N
Ph+ X _~_CN — N CN
HO THF HO
1aa

7-Hydroxy-7-(4-hydroxyphenyl)-7-phenylhept-5-ynenitrile (1laa). At —78 °C under
Nz, to an oven-dried flask charged with a solution of hex-5-ynenitrile (1.3 mL, 12.5
mmol) in dry THF (50 mL) was added "BuLi (12.5 mmol, 5.2 mL, 2.4 M in hexane)
dropwise. The reaction was stirred for 1 h at the same temperature and then a
solution of the ketone (1.0 g, 5.0 mmol) in THF (3 mL) was added via syringe. The
reaction mixture was then warmed to 60 °C and stirred overnight. Upon completion
(~12 h), the reaction mixture was cooled to 0 °C. A saturated aqueous NH4Cl solution
(20 mL) was added dropwise. The organic layer was separated. The aqueous layer
was extracted with Et2O (3x20 mL). The combined organic layers were dried over
anhydrous Na:S0O;, filtered, and concentrated. The residue was purified by silica gel
chromatography to afford the pure alcohol laa as brown oil (20—>30% EtOAc in
hexanes, 0.87 g, 60% yield).



1H NMR (400 MHz, acetone-ds) & 8.28 (br s, 1H), 7.60 (d, ] = 7.2 Hz, 2H), 7.42 (d, ] =
8.8 Hz, 2H), 7.29 (t, ] = 7.6 Hz, 2H), 7.20 (t, ] = 7.2 Hz, 1H), 6.76 (d, ] = 8.8 Hz, 2H), 5.36
(br's, 1H), 2.61 (t, ] = 7.2 Hz, 2H), 2.51 (t, ] = 6.8 Hz, 2H), 1.97-1.87 (m, 2H) ppm.

13C NMR (100 MHz, acetone-ds) § 157.2, 147.8, 138.5, 128.4, 128.0, 127.4, 126.5, 120.0,
115.2, 86.5, 84.6, 73.9, 25.4, 18.2, 16.1 ppm.

HRMS (CI+) Caled for CioHisNO: [M+H*]: 292.1338, Found: 292.1335.

IR (thin film) 3385, 2977, 2250, 1609, 1512, 1446, 1372, 1230, 835, 701 cm.

4-(3-Cyclopropyl-1-hydroxy-1-phenylprop-2-yn-1-yl)phenol (1ab) was prepared as

white solid according to the General Procedure B
Ph_ OH

/@)N (purification by flash column chromatography: 20—30%
HO EtOAc in hexanes, 88% yield).

1ab
'H NMR (400 MHz, acetone-ds) 6 8.29 (br s, 1H), 7.58 (d, |

=7.2Hz, 2H), 740 (d, ] = 8.4 Hz, 2H), 7.27 (t, ] = 7.2 Hz, 2H), 7.18 (t, ] = 7.2 Hz, 1H),
6.75 (d, ] = 8.8 Hz, 2H), 5.21 (br s, 1H), 1.42-1.35 (m, 1H), 0.85-0.75 (m, 2H), 0.58-0.68
(m, 2H) ppm.

3C NMR (100 MHz, acetone-ds) 6 156.9, 147.9, 138.5, 128.2, 127.8, 127.2, 126.4, 115.0,
89.8,79.8,73.7,8.2,-0.3 ppm.

IR (thin film) 3355, 2236, 1613, 1511, 1448, 1235, 1171, 994, 836, 699 cm''.

HRMS (CI+) Calcd for CisHisO2 [M*]: 264.1150, Found: 264.1150.

4-(1-Hydroxy-4-methyl-1-phenylpent-2-yn-1-yl)phenol (lac) was prepared as white

solid according to the General Procedure B (purification
Ph_ OH

/@)\(Me by flash column chromatography: 20—30% EtOAc in
HO hexanes, 96% yield).

1ac Me

1H NMR (400 MHz, acetone-ds) & 8.25 (br s, 1H), 7.62 (d, ]
= 7.2 Hz, 2H), 7.44 (d, ] = 8.8 Hz, 2H), 7.28 (t, ] = 7.6 Hz, 2H), 7.19 (t, ] = 7.6 Hz, 1H),
6.76 (d, ] = 8.8 Hz, 2H), 5.23 (br s, 1H), 2.76-2.64 (m, 1H), 1.21 (s, 3H), 1.20 (s, 3H)



13C NMR (100 MHz, acetone-ds) 6 157.0, 148.0, 138.7, 128.2, 127.9, 127.2, 126.5, 115.0,
92.0,84.2,73.7,23.0, 21.0 ppm.

IR (thin film) 3388, 2971, 1613, 1511, 1448, 1235, 1169, 994, 835, 699 cm™'.

HRMS (CI+) Caled for CisHisO2 [M*]: 266.1307, Found: 266.1308.

4-(1-Hydroxy-4,4-dimethyl-1-phenylpent-2-yn-1-yl)phenol (lad) was prepared as

white solid according to the General Procedure B

Ph_ OH
/@)\ﬁ (purification by flash column chromatography: 20—30%
Me
HO Me | EtOAcin hexanes, 86% yield).
1ad Me

H NMR (400 MHz, acetone-ds) 6 8.25 (br s, 1H), 7.62 (d,
] =8.8 Hz, 2H), 7.45 (d, ] = 8.4 Hz, 2H), 7.28 (t, ] = 7.2 Hz, 2H), 7.18 (t, ] = 7.2 Hz, 1H),
6.75 (d, ] =8.8 Hz, 2H), 5.23 (br s, 1H), 1.28 (s, 9H) ppm.

13C NMR (100 MHz, acetone-ds) 6 157.0, 148.2, 138.9, 128.3, 127.9, 127.3, 126.5, 115.1,
94.8,83.7,73.7,31.0, 27.9 ppm.

IR (thin film) 3407, 2970, 1614, 1511, 1449, 1264, 1171, 1002, 832, 698 cm™.

HRMS (CI+) Caled for CieH2002 [M*]: 280.1463, Found: 280.1458.

4-(1-Hydroxy-3-phenyl-1-(4-(prop-2-yn-1-yloxy)phenyl)prop-2-yn-1-yl)phenol (1ae)

was prepared as brown oil according to the General

@)
/ O Procedure B  (purification by flash  column

OH
“ chromatography: 20—>30% EtOAc in hexanes, 75% yield).
|O X
HO Ph

1H NMR (400 MHz, acetone-ds) 6 8.36 (br s, 1H), 7.61 (d, ]

1ae

= 8.8 Hz, 2H), 7.51 (d, ] = 8.8 Hz, 4H), 7.40-7.37 (m, 3H),

6.97 (d, ] =8.8 Hz, 2H), 6.81 (d, | = 8.8 Hz, 2H), 5.54 (br s, 1H), 4.77 (d, | = 2.4 Hz, 2H),
3.06 (t, ] =2.4 Hz, 1H) ppm.

BC NMR (100 MHz, acetone-ds) 6 157.4, 157.1, 140.3, 138.1, 131.9, 129.03, 128.97, 127.9,
127.8,123.5, 115.1, 114.7, 94.0, 86.0, 79.5, 76.6, 73.8, 55.9 ppm.

IR (thin film) 3391, 3290, 1597, 1508, 1225, 1170, 1026, 836, 691 cm-'.

HRMS (CI+) Calcd for C2sHisOs [M*]: 354.1256, Found: 354.1245.



4-(1-(3,5-Dimethoxyphenyl)-1-hydroxy-3-phenylprop-2-yn-1-yl)phenol (laf) was

OMe prepared as pale yellow solid according to the General
O Procedure B (purification by flash column chromatography:
M
e0 OH 20—>30% EtOAc in hexanes, 85% yield).
y

X
" O “Npn | TH NMR (400 MHz, acetone-ds) 6 8.34 (br s, 1H), 7.55-7.49

1af (m, 4H), 7.40-7.37 (m, 3H), 6.88-6.86 (m, 2H), 6.80 (d, ] = 8.8

Hz, 2H), 6.39-6.37 (m, 1H), 5.58 (br s, 1H), 3.76 (s, 6H) ppm.

13C NMR (100 MHz, acetone-ds) & 161.2, 157.3, 149.8, 137.8, 132.0, 129.13, 129.08, 127.9,
123.6, 115.2, 105.0, 99.0, 93.8, 86.0, 74.2, 55.3 ppm.

IR (thin film) 3417, 2974, 1597, 1511, 1458, 1204, 1155, 1052, 837, 759, 691 cm-..

HRMS (CI+) Calcd for C2sH204 [M*]: 360.1362, Found: 360.1372.

4-(1-Hydroxy-1-phenylhept-2-yn-1-yl)-2-methylphenol (lag) was prepared as pale

yellow solid according to the General Procedure B

Ph_ OH
Me .o . . .
D)\/\/Me (purification by flash column chromatography: 20
HO 30% EtOAc in hexanes, 89% yield).
1ag

H NMR (400 MHz, acetone-ds) 6 8.12 (br s, 1H), 7.60
(d, ] = 8.8 Hz, 2H), 7.34 (s, 1H), 7.30-7.23 (m, 3H), 7.18 (t, ] = 7.2 Hz, 1H), 6.72 (d, | =
8.4 Hz, 1H), 5.16 (br s, 1H), 2.32 (d, | = 6.8 Hz, 2H), 2.16 (s, 3H), 1.59-1.42 (m, 4H), 0.92
(t, J=7.2 Hz, 3H) ppm.

3C NMR (100 MHz, acetone-ds) 6 154.9, 148.1, 138.6, 129.3, 128.2, 127.2, 126.5, 125.2,
123.8, 114.3, 86.6, 85.0, 73.8, 31.3, 22.3, 18.6, 16.1, 13.6 ppm.

IR (thin film) 3386, 2957, 1610, 1505, 1449, 1260, 1114, 1012, 819, 699 cm.

HRMS (CI+) Calcd for C20H20:2 [M*]: 294.1620, Found: 294.1610.



General Procedure C

R? OH (R)-A1 (5 mol%) R2 Nu
R3>\ + Nu—H > /—°:< 1
R1 CC|4, T, t R3 R
2
1 3
NuH: e} o
Ac
é/AC ij/ é/COZEt MGMMS
Me
2a 2b 2c 2d

At room temperature, an oven-dried 10-mL vial was charged with a mixture of the
alcohol substrate 1 (0.2 mmol), the carbon nucleophile 2 (0.3 mmol, 1.5 equiv), and
CCls (3.8 mL). The reaction mixture was cooled to —20°C (for 3a-j) or 0°C (for 3k-p)
unless otherwise specified, and a solution of the catalyst (R)-A1l (10 umol, 5 mol%) in
CCl: (0.2 mL) was added in one portion. The reaction mixture was stirred at the
same temperature. The progress was monitored by thin layer chromatography.
Upon completion, the crude mixture was directly subjected to silica gel flash

chromatography to afford the pure product 3.
Note: All the racemic products (used for HPLC reference in determining the ee value),

were prepared using the same reaction with the simplest racemic phosphoric acid

catalyst or TsOH.

(R)-2-Acetyl-2-((R)-1,3-bis(4-methoxyphenyl)-3-phenylpropa-1,2-dien-1-yl)cyclope

o ntan-1-one (3a) was prepared as pale yellow oil from
Ph
PR Ac propargylic alcohol 1a (0.2 mmol, 68.9 mg) and 2a (0.3
mmol, 36.3 uL) according to General Procedure C (3 h,
MeO OMe
3a purified by flash column chromatography: 5-10%




EtOAc in hexanes, 80.6 mg, 89% yield, 6:1 d.r., 90% ee).

[a]p®: 4218.7 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 10% i-PrOH in hexanes; 1.0 mL/min; retention times: 7.3 min (major),
9.6 min (minor).

H NMR (400 MHz, CDCls) 6 7.42-7.28 (m, 9H), 6.94 (d, ] = 8.8 Hz, 2H), 6.86 (d, ] = 8.8
Hz, 2H), 3.84 (s, 3H), 3.80 (s, 3H), 3.01-2.91 (m, 1H), 2.39 (s, 3H), 2.31-2.06 (m, 3H),
1.95-1.82 (m, 1H), 1.73-1.63 (m, 1H) ppm.

3C NMR (100 MHz, CDCl) 6 212.6, 206.9, 206.7, 159.3, 159.1, 136.4, 129.6, 129.1, 128.5,
128.4, 127.9, 127.8, 127.7, 125.6, 114.3, 113.9, 107.4, 71.1, 55.2 (2C), 37.9, 31.3, 28.4, 18.7
ppm.

IR (thin film) 2955, 1701, 1605, 1507, 1245, 1030, 906, 832, 730 cm™.

HRMS (CI+) Calcd for CsoH2s04 [M*]: 452.1988, Found: 452.1998.

(R)-2-Acetyl-2-((R)-1-(4-chlorophenyl)-3-(4-methoxyphenyl)-3-phenylpropa-1,2-die

o n-1-yl)cyclopentan-1-one (3b) was prepared as pale

b . /A yellow foam from propargylic alcohol 1b (0.2 mmol, 69.6
mg) 2a (0.3 mmol, 363 pL) according to General

MeO 3b “ Procedure C (3 h, purified by flash column

chromatography: 5-10% EtOAc in hexanes, 81.6 mg, 90% yield, 7:1 d.r., 94% ee).
[a]p®: +236.0 (¢ = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 7.3 min (major),
9.3 min (minor).

'H NMR (400 MHz, CDCls) 6 7.48-7.31 (m, 7H), 7.31-7.26 (m, 4H), 6.94 (d, ] = 8.8 Hz,
2H), 3.83 (s, 3H), 3.01-2.91 (m, 1H), 2.35 (s, 3H), 2.25-2.12 (m, 3H), 1.94-1.82 (m, 1H),
1.72-1.61 (m, 1H) ppm.

3C NMR (100 MHz, CDCls) 6 212.2, 207.2, 206.2, 159.5, 135.8, 133.5, 132.2, 129.5, 129.0,
128.6, 128.0, 127.9, 127.8, 127.0, 114.6, 114.0, 107.1, 70.9, 55.2, 37.9, 31.4, 28.2, 18.7 ppm.



IR (thin film) 2960, 1702, 1605, 1508, 1246, 1031, 906, 830, 697 cm™.
HRMS (CI+) Caled for C20H2s*ClOs [M*]: 456.1492, Found: 456.1482.

(R)-2-Acetyl-2-((S)-1-(furan-2-yl)-3-(4-methoxyphenyl)-3-phenylpropa-1,2-dien-1-yl)

cyclopentan-1-one (3c) was prepared as pale yellow foam

Ph, /~Ac | from propargylic alcohol 1c (0.2 mmol, 60.8 mg) 2a (0.3

@)
/ _ mmol, 36.3 uL) according to General Procedure C (3 h,

Me© 3¢ purified by flash column chromatography: 5-10% EtOAc in

hexanes, 75.8 mg, 92% yield, 7:1 d.r., 77% ee).

[a]p®: +167.2 (¢ = 1.0, CHCLs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 3% EtOH in hexanes; 0.5 mL/min; retention times: 14.4 min (major),
18.6 min (minor).

'H NMR (400 MHz, CDCls) 6 7.48-7.27 (m, 8H), 6.93 (d, | = 8.8 Hz, 2H), 6.40-6.38 (m,
1H), 6.27-6.25 (m, 1H), 3.83 (s, 3H), 2.91-2.82 (m, 1H), 2.40 (s, 3H), 2.25-2.05 (m, 3H),
1.91-1.81 (m, 1H), 1.70-1.59 (m, 1H) ppm.

3C NMR (100 MHz, CDCls) 6 212.1, 205.6, 205.1, 159.5, 147.1, 142.5, 136.2, 129.7, 128.5,
128.4, 128.0, 127.6, 115.3, 114.0, 111.5, 108.3, 100.9, 70.4, 55.3, 37.9, 31.3, 27.9, 18.8 ppm.
IR (thin film) 2961, 1704, 1604, 1508, 1246, 1028, 904, 833, 696 cm™'.

HRMS (CI+) Caled for CzH2404 [M*]: 412.1675, Found: 412.1674.

(R)-2-Acetyl-2-((R)-3-(4-(allyloxy)phenyl)-1-(4-chlorophenyl)-3-phenylpropa-1,2-di

o en-1-yl)cyclopentan-1-one (3d) was prepared as pale
Ph
— Ac yellow foam from propargylic alcohol 1d (0.2 mmol, 74.8
< mg) 2a (0.3 mmol, 36.3 pL) according to General
3 3d cl o
Procedure C (3 h, purified by flash column




chromatography: 5-10% EtOAc in hexanes, 90.6 mg, 94% yield, 6:1 d.r., 92% ee).
[a]p®: +156.6 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 3% EtOH in hexanes; 0.5 mL/min; retention times: 12.4 min (major),
20.9 min (minor).

'H NMR (400 MHz, CDCls) 6 7.47-7.23 (m, 11H), 6.95 (d, ] = 8.8 Hz, 2H), 6.12-6.01 (m,
1H), 543 (d, ] = 17.2 Hz, 1H), 5.30 (d, | = 10.8 Hz, 1H), 4.57 (d, | = 5.2 Hz, 2H),
2.99-2.90 (m, 1H), 2.34 (s, 3H), 2.27-2.12 (m, 3H), 1.94-1.82 (m, 1H), 1.71-1.59 (m, 1H)
ppm.

3C NMR (100 MHz, CDCls) 6 212.2, 207.2, 206.3, 158.6, 135.9, 133.5, 133.1, 132.3, 129.5,
129.0, 128.6, 128.1, 127.94, 127.89, 127.2, 117.7, 114.8, 114.6, 107.1, 70.9, 68.8, 37.9, 31.5,
28.3,18.8 ppm.

IR (thin film) 2967, 1702, 1604, 1507, 1243, 1175, 1010, 915, 830, 700 cm-'.

HRMS (CI+) Calcd for CaiH27*ClOs [M*]: 482.1649, Found: 482.1635.

(R)-2-Acetyl-2-((R)-1-(4-methoxyphenyl)-3-(4-(methylthio)phenyl)-3-phenylpropa-

o 1,2-dien-1-yl)cyclopentan-1-one (3e) was prepared as
Ph
R Ac pale yellow oil from propargylic alcohol 1e (0.2 mmol,
72.1 mg) 2a (0.3 mmol, 36.3 uL) according to General
MeS 3 OMe .
© Procedure C (3 h, purified by flash column

chromatography: 5-10% EtOAc in hexanes, 89.9 mg, 96% yield, 6:1 d.r., 84% ee).
[a]p®: +213.8 (¢ = 1.0, CHCls). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 10% i-PrOH in hexanes; 1.0 mL/min; retention times: 7.7 min (major),
10.4 min (minor).

'H NMR (400 MHz, CDCls) 6 7.49-7.30 (m, 7H), 7.30-7.21 (m, 4H), 6.87 (d, ] = 8.8 Hz,
2H), 3.81 (s, 3H), 3.02-2.93 (m, 1H), 2.52 (s, 3H), 2.38 (s, 3H), 2.31-2.07 (m, 3H),
1.96-1.84 (m, 1H), 1.74-1.61 (m, 1H) ppm.



3C NMR (100 MHz, CDCls) 6 212.5, 206.8, 206.6, 159.2, 138.3, 136.0, 132.1, 128.7, 128.6,
128.4, 127.9, 127.8, 126.4, 125.3, 114.3, 114.0, 107.8, 71.1, 55.2, 37.9, 31.4, 28.4, 18.8, 15.6

ppm.
IR (thin film) 2957, 1702, 1604, 1509, 1248, 1029, 906, 831, 730 cm™.

HRMS (CI+) Caled for CaoH2s0s5S [M*]: 468.1759, Found: 468.1773.

(R)-2-Acetyl-2-(3,3-bis(4-methoxyphenyl)-1-phenylpropa-1,2-dien-1-yl)cyclopentan

-1-one (3e) was prepared as pale yellow oil from

MeQ
O O | propargylic alcohol 1f (0.2 mmol, 68.9 mg) and 2a (0.3
" ~Ac
) on mmol, 36.3 pL) according to General Procedure C (2 h,
O purified by flash column chromatography: 5-10% EtOAc
MeO
3f

in hexanes, 88.5 mg, 98% yield, 86% ee).

[a]p®: +179.2 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 10% i-PrOH in hexanes; 1.0 mL/min; retention times: 9.3 min (major),
16.5 min (minor).

H NMR (400 MHz, CDCls) 6 7.40 (d, ] = 8.8 Hz, 2H), 7.35-7.21 (m, 7H), 6.93 (d, ] = 8.8
Hz, 2H), 6.89 (d, | = 8.8 Hz, 2H), 3.83 (s, 3H), 3.82 (s, 3H), 3.01-2.92 (m, 1H), 2.37 (s,
3H), 2.31-2.07 (m, 3H), 1.93-1.83 (m, 1H), 1.74-1.67 (m, 1H) ppm.

13C NMR (100 MHz, CDCl) 6 212.8, 206.9 (2C), 159.4 (2C), 133.8, 129.6, 129.1, 128.9,
128.2, 127.7, 127.6, 126.6, 114.0, 113.9, 113.8, 107.5, 71.1, 55.3 (2C), 37.9, 31.3, 28.6, 18.8
ppm.

IR (thin film) 2956, 1702, 1605, 1507, 1244, 1172, 1029, 832, 696 cm™'.

HRMS (CI+) Caled for CsoH2s04 [M*]: 452.1988, Found: 452.1989.



(R)-2-Acetyl-2-((S)-1-(4-chlorophenyl)-3-(4-methoxyphenyl)-3-(thiophen-2-yl)propa

@ -1,2-dien-1-yl)cyclopentan-1-one (3g) was prepared as
/
S

iy

Ac yellow oil from propargylic alcohol 1g (0.2 mmol, 70.7

mg) 2a (0.3 mmol, 36.3 pL) according to General

MeO Cl

39 Procedure C (3 h, purified by flash column

chromatography: 5-10% EtOAc in hexanes, 78.6 mg, 85% yield, 5:1 d.r., 96% ee).
[a]p®: +189.1 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.9 min (major),
15.4 min (minor).

1H NMR (400 MHz, CDCL) 6 7.49 (d, ] = 8.8 Hz, 2H), 7.31-7.24 (m, 5H), 7.11-6.91 (m,
4H), 3.85 (s, 3H), 2.98-2.90 (m, 1H), 2.42-2.18 (m, 3H), 2.33 (s, 3H), 2.01-1.89 (m, 2H)
ppm.

3C NMR (100 MHz, CDCls) 6 211.8, 207.3, 206.2, 159.7, 139.0, 133.8, 132.1, 129.5, 129.0,
128.3,127.8, 126.9, 126.8, 125.5, 114.0 109.6, 107.2, 71.0, 55.3, 37.9, 31.3, 28.2, 18.9 ppm.
IR (thin film) 2958, 1702, 1605, 1508, 1247, 1030, 911, 828, 700 cm™.

HRMS (CI+) Caled for CH23%ClOsS [M*]: 462.1056, Found: 462.1052.

(R)-2-Acetyl-2-((R)-1-(4-chlorophenyl)-3-(4-methoxyphenyl)-3-phenylpropa-1,2-die

n-1-yl)cyclohexan-1-one (3h) was prepared as pale yellow

—0

Ph, " ~Ac
s foam from propargylic alcohol 1b (0.2 mmol, 69.6 mg)
and 2b (0.3 mmol, 39.0 pL) with 200 mg anhydrous

MeO 3h Cl

MgSOs according to General Procedure C (rt, 36 h,

purified by flash column chromatography: 5-10% EtOAc in hexanes, 58.3 mg, 62%

yield, 6:1 d.r., 90% ee).



[a]p®: +41.9 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.6 min (major),
12.0 min (minor).

H NMR (400 MHz, CDCls) 6 7.48-7.21 (m, 11H), 6.89 (d, ] = 8.8 Hz, 2H), 3.81 (s, 3H),
2.61-2.49 (m, 2H), 2.49-2.39 (m, 1H), 2.21-2.10 (m, 1H), 2.12 (s, 3H), 1.89-1.83 (m, 1H),
1.82-1.68 (m, 2H), 1.68-1.56 (m, 1H) ppm.

13C NMR (100 MHz, CDCls) 6 209.0, 208.0, 207.8, 159.4, 135.5, 133.4, 133.1, 129.6, 129.1,
128.74, 128.71, 128.1, 128.0, 127.1, 114.1, 113.8, 108.4, 71.1, 55.3, 41.2, 34.2, 27.7, 27.1,
21.6 ppm.

IR (thin film) 2939, 1699, 1604, 1508, 1246, 1175, 1030, 905, 831, 729 cm™.

HRMS (CI+) Calcd for CsoH27ClOs [M*]: 470.1649, Found: 470.1651.

Ethyl (5)-1-((R)-1-(4-chlorophenyl)-3-(4-methoxyphenyl)-3-phenylpropa-1,2-dien-

o 1-yl)-2-oxocyclopentane-1-carboxylate (31) was

", . /COgE prepared as pale yellow foam from propargylic alcohol

1b (0.2 mmol, 69.6 mg) and 2c¢ (0.3 mmol, 44.5 uL)

MeO 8 “ according to General Procedure C (-15 °C, 24 h, purified

by flash column chromatography: 10% EtOAc and 20% CH:ClL: in hexanes, 87.5 mg,

90% vyield, 10:1 d.r., 82% ee).

[a]p®: +156.1 (c = 1.0, CHCls). HPLC analysis of the product: Daicel CHIRALPAK IC
column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.5 min (minor), 10.8
min (major).

'H NMR (400 MHz, CDCls) 6 7.48-7.26 (m, 11H), 6.89 (d, ] = 8.8 Hz, 2H), 4.35-4.17 (m,
2H), 3.82 (s, 3H), 2.78-2.69 (m, 1H), 2.40-2.34 (m, 1H), 2.23-2.13 (m, 1H), 2.04-1.95 (m,
1H), 1.95-1.87 (m, 1H), 1.70-1.62 (m, 1H), 1.24 (t, ] = 7.2 Hz, 3H) ppm.



3C NMR (100 MHz, CDCls) 6 210.6, 206.8, 170.6, 159.4, 135.8, 133.2, 132.4, 129.7, 128.7,
128.6, 128.3, 128.1, 128.0, 127.1, 114.3, 113.9, 105.8, 64.6, 62.0, 55.3, 36.4, 33.0, 18.9, 14.0

ppm.
IR (thin film) 2977, 1718, 1605, 1509, 1246, 1176, 1029, 906, 831, 699 cm™.

HRMS (CI+) Caled for CsoH2°ClOs [M*]: 486.1598, Found: 486.1581.

(R)-3-(1-(4-Chlorophenyl)-3-(4-methoxyphenyl)-3-phenylpropa-1,2-dien-1-yl)-3-me

Me o thylpentane-2,4-dione (3j) was prepared as pale yellow
Ph  Me © :
., foam from propargylic alcohol 1b (0.2 mmol, 69.6 mg)
Me
and 2d (0.3 mmol, 349 pL) according to General
MeO Cl

3 Procedure C (0 °© C, 10 h, purified by flash column

chromatography: 5-10% EtOAc in hexanes, 72.1 mg, 81% yield, 78% ee).

[a]p®: +74.5 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.4 min (major),
9.8 min (minor).

H NMR (400 MHz, CDCls) 6 7.41-7.37 (m, 4H), 7.37-7.21 (m, 7H), 6.92 (d, ] = 8.8 Hz,
2H), 3.83 (s, 3H), 2.17 (s, 6H), 1.65 (m, 3H) ppm.

3C NMR (100 MHz, CDCls) 6 207.2, 207.1 (2C), 159.5, 135.4, 133.5, 132.9, 129.4, 128.8,
128.76, 128.68, 128.2, 128.0, 127.1, 114.2, 114.0, 108.8, 68.7, 55.3, 27.8, 27.7, 20.3 ppm.
IR (thin film) 2933, 1701, 1604, 1508, 1247, 1090, 906, 831, 730 cm™.

HRMS (CI+) Calcd for CasH2s*ClOs [M*]: 444.1492, Found: 444.1495.

(R)-2-Acetyl-2-((S)-3-(2-fluorophenyl)-3-(4-hydroxyphenyl)-1-phenylpropa-1,2-die
n-1-yl)cyclopentan-1-one (3k) was prepared as pale yellow solid from propargylic
alcohol 1h (0.2 mmol, 63.8 mg) according to General Procedure C (purified by flash
column chromatography: 10-20% EtOAc in hexanes, 65.3 mg, 75% yield, 21:1 d.r.,
94% ee).



[a]p®: +103.7 (¢ = 1.0, CHCls). HPLC analysis of the
O
@ iy product: Daicel CHIRALPAK IC column; 5% i-PrOH in

Ph hexanes; 1.0 mL/min; retention times: 20.7 min (major),

26.5 min (minor).

HO 3k 'H NMR (400 MHz, CD:Ch) 6 7.39-7.31 (m, 6H), 6

7.31-7.21 (m, 1H), 6 7.21-7.13 (m, 4H), 6.82 (d, ] = 8.8 Hz, 2H), 6.23 (s br, 1H), 2.98-2.91
(m, 1H), 2.35 (s, 3H), 2.31-2.25 (m, 2H), 2.25-2.18 (m, 1H), 1.91-1.82 (m, 1H), 1.71-1.59
(m, 1H) ppm.

3C NMR (100 MHz, CD:CL) 6 213.7, 207.3, 206.7, 160.6 (d, Jcr = 123.2 Hz), 156.5,
134.0, 131.6 (d, Jer =3 Hz), 130.2 (d, Jcr =8 Hz), 129.2, 129.0, 128.2, 127.3, 127.1, 124.8
(d, Jer =3 Hz), 124.0 (d, Jer = 15 Hz), 116.4 (d, Jcr = 22 Hz), 116.0, 108.7, 108.5, 71.7,
38.8,32.6,28.5, 19.4 ppm.

F NMR (376 MHz, CD:CL) 6 -112.9 ppm.

IR (thin film) 3569, 2950, 1665, 1508, 1259, 1103, 832 cm™.

HRMS (CI+) Calcd for CasH2FOs [M*]: 426.1631, Found: 426.1629.

(R)-2-Acetyl-2-((R)-3-(4-hydroxyphenyl)-1,3-diphenylpropa-1,2-dien-1-yl)cyclopent

an-1-one (31) was prepared as pale yellow solid from
@)
Ph, mhno | Propargylic alcohol 1i (0.2 mmol, 60.1 mg) according to

Ph General Procedure C (purified by flash column

chromatography: 10-20% EtOAc in hexanes, 69.5 mg, 85%

HO
3l yield, 16:1 d.r., 94% ee).

[a]p®: +217.9 (¢ = 1.0, CHCls). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 10% i-PrOH in hexanes; 0.5 mL/min; retention times: 20.7 min
(minor), 21.6 min (major).

H NMR (400 MHz, CD2CL) 6 7.38-7.19 (m, 12H), 6.85 (d, | = 8.4 Hz, 2H), 6.02 (br s,
1H), 2.96-2.87 (m, 1H), 2.33 (s, 3H), 2.31-2.17 (m, 3H), 1.93-1.82 (m, 1H), 1.75-1.62 (m,

1H) ppm.



13C NMR (100 MHz, CD:Cl2) 6 213.7, 207.6, 207.1, 156.4, 136.5, 134.2, 130.1, 129.3,
129.0, 128.5, 128.4, 128.1, 127.7, 127.2, 115.9, 114.7, 108.3, 71.6, 38.4, 32.1, 28.7, 19.2

ppm.
IR (thin film) 3435, 1703, 1610, 1511, 1216, 763, 696 cm'.

HRMS (CI+) Caled for C2sH240s [M*]: 408.1725, Found: 408.1720.

(R)-2-Acetyl-2-((R)-3-(4-hydroxyphenyl)-1-(4-methoxyphenyl)-3-phenylpropa-1,2-d

o ien-1-yl)cyclopentan-1-one (3m) was prepared as pale
Ph, " ~Ac yellow solid from propargylic alcohol 1j (0.2 mmol, 66.1
mg) according to General Procedure C (purified by flash
column chromatography: 10-20% EtOAc in hexanes, 71.0
HO OMe
3m mg, 81% yield, 10:1 d.r., 94% ee).

[a]p®: +170.7 (c = 1.0, CHCls). HPLC analysis of the product: Daicel CHIRALPAK IC
column; 5% EtOH in hexanes; 0.5 mL/min; retention times: 23.4 min (major), 24.4
min (minor).

'H NMR (400 MHz, CD:Cl2) 6 7.46-7.17 (m, 9H), 6.87-6.83 (m, 4H), 3.78 (s, 3H),
2.93-2.83 (m, 1H), 2.32 (s, 3H), 2.28-2.05 (m, 3H), 1.99-1.83 (m, 1H), 1.73-1.59 (m, 1H)
ppm.

3C NMR (100 MHz, CD:Cl2) 6 213.6, 207.0 (2C), 159.7, 156.2, 136.7, 130.1, 129.8, 129.0,
128.4,128.2,128.0, 126.1, 115.8, 114.7, 114.4, 108.0, 71.7, 55.7, 38.4, 32.0, 28.6, 19.2 ppm.
IR (thin film) 3362, 1695, 1607, 1508, 1355, 1252, 1178, 831, 754 cm™.

HRMS (CI+) Caled for C20H2604 [M*]: 438.1831, Found: 438.1815.

(R)-2-Acetyl-2-((R)-1-(4-chlorophenyl)-3-(4-hydroxyphenyl)-3-phenylpropa-1,2-die
n-1-yl)cyclopentan-1-one (3n) was prepared as pale yellow solid from propargylic
alcohol 1k (0.2 mmol, 67.3 mg) according to General Procedure C (purified by flash
column chromatography: 10-20% EtOAc in hexanes, 84.2 mg, 94% yield, 13:1 d.r.,
97% ee).



o [a]p®: +253.3 (c = 1.0, CHCls). HPLC analysis of the product:
Ph, ""f~nc | Daicel CHIRALPAK AD-H column; 10% i-PrOH in hexanes;
. 0.5 mL/min; retention times: 21.9 min (minor), 23.7 min
(major).
HO an Cl

H NMR (400 MHz, CD:Cl2) 6 7.41-7.21 (m, 11H), 6.85 (d, | =

8.4 Hz, 2H), 5.77 (br s, 1H), 2.93-2.85 (m, 1H), 2.29 (s, 3H), 2.26-2.09 (m, 3H), 1.92-1.79
(m, 1H), 1.70-1.59 (m, 1H) ppm.

3C NMR (100 MHz, CD:Clz) 6 213.4, 207.7, 206.7, 156.5, 136.2, 133.8, 133.0, 130.2,
129.4, 129.1, 128.6, 128.49, 128.47, 127.4, 115.9, 115.0, 114.4, 107.6, 71.5, 38.4, 32.2, 28.5,
19.3 ppm.

IR (thin film) 3584, 1704, 1610, 1511, 1353, 1215, 1172, 834, 697 cm™.

HRMS (CI+) Calcd for CasH2s*ClOs [M*]: 442.1336, Found: 442.1322.

(R)-2-Acetyl-2-((S)-1-(furan-2-yl)-3-(4-hydroxyphenyl)-3-phenylpropa-1,2-dien-1-yl)

cyclopentan-1-one (30) was prepared as white solid from

Ph, i a propargylic alcohol 11 (0.2 mmol, 58.1 mg) according to

General Procedure C (purified by flash column

= chromatography: 10-20% EtOAc in hexanes, 71.7 mg, 90%

HO 30

yield, 12:1 d.r., 93% ee).

[a]p®: +177.7 (¢ = 1.0, CHCls). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 10% i-PrOH in hexanes; 1.0 mL/min; retention times: 12.9 min
(minor), 13.7 min (major).

H NMR (400 MHz, CD:Cl2) 6 7.46-7.16 (m, 8H), 6.86 (d, ] = 8.0 Hz, 2H), 6.42 (s, 1H),
6.35-6.15 (m, 2H), 2.91-2.78 (m, 1H), 2.38 (s, 3H), 2.27-2.16 (m, 2H), 2.15-2.05 (m, 1H),
1.91-1.79 (m, 1H), 1.71-1.59 (m, 1H) ppm.

3C NMR (100 MHz, CD:Clz) 6 213.3, 206.0, 205.7, 156.6, 147.5, 143.1, 136.5, 130.3,
129.0, 128.8, 128.5, 127.6, 115.9, 112.0, 108.9, 101.4, 70.9, 38.4, 32.0, 28.1, 19.3 ppm.

IR (thin film) 3393, 3022, 2968, 1702, 1507, 1217, 1019, 830, 755 cm™.

HRMS (CI+) Calcd for C2sH2204 [M*]: 398.1518, Found: 398.1515.



(R)-2-Acetyl-2-((S)-3-(4-hydroxyphenyl)-3-phenyl-1-(thiophen-3-yl)propa-1,2-dien-

1-yl)cyclopentan-1-one (3p) was prepared as pale yellow

)
Ph RS solid from propargylic alcohol Im (0.2 mmol, 61.3 mg)
7 according to General Procedure C (purified by flash column
S chromatography: 10-20% EtOAc in hexanes, 71.1 mg, 86%
HO 3p X
yield, 13:1 dr, 94% ee).

[a]p?: +185.7 (c = 1.0, CHCls). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 10% i-PrOH in hexanes; 1.0 mL/min; retention times: 12.6 min
(minor), 14.2 min (major).

H NMR (400 MHz, CD:Clz) 6 7.52-7.28 (m, 8H), 7.14 (d, ] = 5.2 Hz, 1H), 7.05-7.03 (m,
1H), 6.85 (d, ] = 8.8 Hz, 2H), 5.85 (s br, 1H), 2.91-2.81 (m, 1H), 2.36-2.29 (m, 1H), 2.35
(s, 3H), 2.29-2.16 (m, 1H), 2.16-2.10 (m, 1H), 1.88-1.68 (m, 1H), 1.71-1.61 (m, 1H) ppm.
3C NMR (100 MHz, CD:Clz) 6 213.4, 207.2, 206.9, 156.3, 136.5, 135.0, 130.2, 130.0,
128.6, 128.3, 127.8, 127.6, 126.4, 121.6, 114.2, 104.7, 71.8, 38.4, 31.8, 28.3, 19.2 ppm.

IR (thin film) 3437, 1697, 1508, 1214, 757 cm™'.

HRMS (CI+) Caled for C2sH220s5 [M*]: 414.1290, Found: 414.1292.

General Procedure D

R? OH 0 (S)-B1 (5 mol%) R3 SCOR
R2>\ + g D= 1
R! HS™ R solvent (0.05 M) R? R
1 (racemic) 4 -5°C, 3A MS 5

R = Me (4a), R = Ph (4b)
At room temperature, an oven-dried 10-mL vial was charged with a mixture of the
alcohol substrate 1 (0.3 mmol), 3A molecular sieves (90 mg), and the solvent (6.0 mL,
toluene for 5a-g and DCM for others, or noted otherwise). The reaction mixture was
cooled to -5 °C, and a solution of the catalyst (S)-B1° (0.015 mmol, 5 mol%) in the

same solvent (0.2 mL) and thioacetic acid 4a (0.6 mmol, 42.9 uL) were added in one



portion. The reaction progress was monitored by thin layer chromatography. Upon
completion, the reaction mixture was directly subjected to silica gel column flash
chromatography (the column was pretreated with 10% AcOH in hexanes) to afford
the desired product 5.

Note: All the racemic products (used for HPLC reference in ee determination), were

prepared using the same reaction with the simplest racemic phosphoric acid catalyst.

(R)-S-(3-(4-Hydroxyphenyl)-1,3-diphenylpropa-1,2-dien-1-yl) ethanethioate (5a)

was prepared as brown oil from substrate 1i (0.3 mmol, 90.2

Ph SA
=/ © mg) according to the General Procedure D (purified by flash
Ph
column chromatography: 10% EtOAc and 1% AcOH in
HO 5 hexanes, 88.1 mg, 82% yield, 94% ee).

[a]p®: +12.2 (c = 1.0, CHCls). HPLC analysis of the product:
Daicel CHIRALPAK AD-H column; 15% i-PrOH in hexanes; 1.0 mL/min; retention
times: 6.9 min (minor), 11.0 min (major).

H NMR (400 MHz, CD:CL) 6 7.61 (d, | =7.6 Hz, 2H), 7.45-7.32 (m, 7H), 7.29 (d, | =
8.0 Hz, 3H), 6.83 (d, ] = 8.8 Hz, 2H), 2.44 (s, 3H) ppm.

3C NMR (100 MHz, CD:CL2) 6 211.7, 194.6, 156.5, 135.4, 134.7, 130.6, 129.2, 129.1,
129.0, 128.6, 128.4, 127.0, 126.8, 116.0, 112.9, 99.8, 30.4 ppm.

IR (thin film) 3443, 3064, 2925, 1683, 1504, 1267, 1117, 834, 760 cm™.

HRMS (CI+) Caled for CsHisO2S [M*]: 358.1028, Found: 358.1036.

(R)-S-(3-(4-Hydroxyphenyl)-1-(4-methoxyphenyl)-3-phenylpropa-1,2-dien-1-yl)eth

Ph SAC anethioate ethanethioate (5b) was prepared as brown oil

{ ] ‘
>

-

-

-

from substrate 1j (0.3 mmol, 99.2 mg) according to the
Q General Procedure D (purified by flash column

HO 5b OMe chromatography: 20% EtOAc and 1% AcOH in hexanes,

87.3 mg, 75% yield, 91% ee).



[a]p®: -17.1 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK

AD-H column; 20% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.5 min (minor),

14.3 min (major).

1H NMR (400 MHz, CD:CL) & 7.55 (d, ] = 8.8 Hz, 2H), 7.46-7.33 (m, 5H), 7.28 (d, ] =

8.4 Hz, 2H), 6.90 (d, ] = 8.8 Hz, 2H), 6.82 (d, ] = 8.4 Hz, 2H), 3.80 (s, 3H), 2.44 (s, 3H)

3C NMR (100 MHz, CD:ClLz) 6 211.0, 195.2, 160.0, 156.6, 135.7, 130.6, 129.2, 129.0,

128.5,128.0, 127.0, 126.8, 116.0, 114.5, 112.8, 99.4, 55.7, 30.4 ppm.

IR (thin film) 3405, 3065, 1702, 1606, 1509, 1250, 1112, 833, 769 cm™.

HRMS (CI+) Caled for C24H2005S [M*]: 388.1133, Found: 388.1145.

(R)-S-(1-(4-Fluorophenyl)-3-(4-hydroxyphenyl)-3-phenylpropa-1,2-dien-1-yl) ethan

HO

Ph SAc
z:. s
5c F

ethioate (5¢) was prepared as brown oil from substrate 1n
(0.3 mmol, 95.4 mg) according to the General Procedure D
(purified by flash column chromatography: 10% EtOAc and
1% AcOH in hexanes, 93.6 mg, 83% yield, 92% ee).

[a]p®: +8.1 (c = 1.0, CHCIs). HPLC analysis of the product:

Daicel CHIRALPAK AD-H column; 15% i-PrOH in hexanes; 1.0 mL/min; retention

times: 7.3 min (minor), 10.9 min (major).

1H NMR (400 MHz, CD:CL) § 7.61-7.56 (m, 2H), 7.44-7.34 (m, 5H), 7.28 (d, ] = 8.4 Hz,

2H), 7.06 (d, ] = 8.8 Hz, 2H), 6.83 (d, ] = 8.8 Hz, 2H), 5.56 (br s, 1H), 2.44 (s, 3H) ppm.

3C NMR (100 MHz, CD2CL2) 6 211.5, 194.5, 162.9 (d, Jcr = 246 Hz), 156.5, 135.3, 130.9,

130.6, 129.2, 129.0, 128.6 (d, Jcr = 6.7 Hz), 128.5, 126.9, 115.9 (d, Jcr = 21.9 Hz), 115.8,

113.0, 98.9, 30.5 ppm.

YF NMR (376 MHz, CD:Cl2) 6 -114.8 ppm.

IR (thin film) 3402, 3028, 2927, 1691, 1505, 1226, 1118, 835 cm™.

HRMS (CI+) Caled for CsHi7FO:2S [M*]: 376.0933, Found: 376.0934



(R)-S-(1-(4-Chlorophenyl)-3-(4-hydroxyphenyl)-3-phenylpropa-1,2-dien-1-yl) ethan

Ph SAc ethioate (5d) was prepared as brown oil from substrate 1k

- (0.3 mmol, 100.2 mg) according to the General Procedure D

Q (purified by flash column chromatography: 10% EtOAc and

HO Cl

5d

1% AcOH in hexanes, 106.1 mg, 90% yield, 92% ee).

[a]p®: +5.3 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 15% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.9 min (minor),
16.5 min (major).

H NMR (400 MHz, CD:ClLz) 6 7.55 (d, | = 8.0 Hz, 2H), 7.43-7.31 (m, 7H), 7.28 (d, | =
8.0 Hz, 2H), 6.83 (d, ] = 8.0 Hz, 2H), 5.63 (br s, 1H), 2.44 (s, 3H) ppm.

13C NMR (100 MHz, CD:Cl2) 6 211.8, 194.5, 156.6, 135.1, 134.0, 133.5, 130.6, 129.2,
129.15, 129.05, 128.7, 128.1, 126.7, 116.0, 113.3, 98.9, 30.5 ppm.

IR (thin film) 3395, 1682, 1609, 1510, 1218, 1172, 1012, 830, 769 cm™.

HRMS (CI+) Caled for CsHi7°ClO:S [M*]: 392.0638, Found: 392.0649

(R)-5-(1-(3,5-Dimethylphenyl)-3-(4-hydroxyphenyl)-3-phenylpropa-1,2-dien-1-yl)et

hanethioate (5e) was prepared as brown oil from
Ph _/SAC

substrate 1o (0.3 mmol, 98.4 mg) according to the

QMG General Procedure D (purified by flash column

HO Me chromatography: 10% EtOAc and 1% AcOH in hexanes,
Se

107.3 mg, 93% yield, 92% ee).

[a]p®: +13.8 (¢ = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 10% i-PrOH in hexanes; 1.0 mL/min; retention times: 5.1 min (minor),
5.9 min (major).

'H NMR (400 MHz, CD:Cl») 6 7.45-7.33 (m, 5H), 7.29 (d, ] = 8.8 Hz, 2H), 7.23 (s, 2H),
6.93 (s, 1H), 6.83 (d, | = 8.8 Hz, 2H), 5.54 (br s, 1H), 2.43 (s, 3H), 2.30 (s, 6H) ppm.

3C NMR (100 MHz, CD:CL) 6 211.6, 194.9, 156.4, 138.8, 135.5, 134.4, 130.6, 130.2,
129.2,129.0, 128.5, 127.1, 124.5, 115.9, 112.5, 99.9, 30.4, 21.5 ppm.

IR (thin film) 3387, 3029, 2924, 1684, 1508, 1267, 1116, 839, 758 cm™.



HRMS (CI+) Calcd for C2sH2:0:S [M*]: 386.1341, Found: 386.1346.

(R)-S-(3-(4-Hydroxyphenyl)-3-phenyl-1-(thiophen-3-yl)propa-1,2-dien-1-yl)ethanet

Ph

HO

5f

hioate ethanethioate (5f) was prepared as brown oil from
substrate 11 (0.3 mmol, 87.1 mg) according to the General
Procedure D (purified by flash column chromatography: 10%
EtOAc and 1% AcOH in hexanes, 78.3 mg, 75% yield, 91%

ee).

[a]p®: 49.2 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK

AD-H column; 15% i-PrOH in hexanes; 1.0 mL/min; retention times: 7.9 min (major),

9.4 min (minor).

The pure 5f is relatively unstable, but it can be stored as a solution in DCM or CHCls

in the refrigerator. However, its TBS-protected derivative 5f’ is stable. Therefore, the

characterization of 5f” is provided. At 0 °C, to a solution of 5f (0.2 mmol, 69.6 mg) in

CH2Cl2 (1 mL) were added 2,6-lutidine (83.2 uL, 0.72 mmol, 3.6 equiv) and a solution

of TBSOTf (99.3 uL, 0.44 mmol, 2.2 equiv) in CH2Cl> (0.2 mL) sequentially. The

reaction was stirred at 0 °C for 2.5 h and then warmed to room temperature. The

reaction mixture was directly subjected silica gel column chromatography (eluent:

3% Et20 in hexanes, pale yellow oil, 0.62 g, quant. yield).

TBSO

5f'

1H NMR (400 MHz, CDCL) § 7.46 (d, | = 8.4 Hz, 2H),
7.41-7.30 (m, 6H), 6.85 (d, ] = 8.4 Hz, 2H), 6.46-6.40 (m, 2H),
2.42 (s, 3H), 1.00 (s, 9H), 0.22 (s, 6H) ppm.

1C NMR (100 MHz, CDCL) & 210.4, 193.4, 155.9, 148.3,
143.1, 135.1, 130.3, 129.1, 128.5, 128.2, 127.3, 120.2, 114.1,

111.7,109.1, 90.9, 30.0, 25.7, 18.2, 4.4 ppm.

IR (thin film) 3292, 2930, 1705, 1603, 1507, 1262, 1119, 910, 838 cm™.

HRMS (CI+) Calcd for CrHx00:SSi [M*]: 462.1685, Found: 462.1692.



(R)-5-(3-(4-Hydroxyphenyl)-3-phenyl-1-(thiophen-3-yl)propa-1,2-dien-1-yl) ethane-

Ph _/S ac | thioate ethanethioate (5g) was prepared as brown oil from
) / substrate 1m (0.3 mmol, 91.8 mg) according to the General
\
Q Procedure D (purified by flash column chromatography:
HO
5

g 10% EtOAc and 1% AcOH in hexanes, 65.7 mg, 88% yield,

90% ee).

[a]p®: +8.0 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 15% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.3 min (minor),
16.0 min (major).

H NMR (400 MHz, CD:Cl2) 6 7.44-7.31 (m, 7H), 7.28 (d, ] = 8.8 Hz, 2H), 7.22 (d, | =
5.2 Hz, 1H), 6.83 (d, ] = 8.8 Hz, 2H), 5.60 (br s, 1H), 2.43 (s, 3H) ppm.

13C NMR (100 MHz, CD:Cl2) 6 211.3, 195.1, 156.6, 137.0, 135.5, 130.7, 129.3, 129.0,
128.6, 127.1, 126.9, 126.5, 122.8, 116.0, 112.8, 95.2, 30.4 ppm.

IR (thin film) 3405, 3027, 1683, 1509, 1222, 1118, 841 cm.

HRMS (CI+) Calcd for C21H160252 [M*]: 364.0592, Found: 364.0581

5-((R)-3-(4-Hydroxyphenyl)-1-((8S,95,135,14S5)-13-methyl-17-0x0-7,8,9,11,12,13,14,15

Bh _/S Ac ,16,17-decahydro-6H-cyclopentala]phenanthren-3-yl)
- -3-phenylpropa-1,2-dien-1-yl) ethanethioate (5h) was
O prepared as red oil from substrate 1p (0.2 mmol, 95.3
HO % mg) according to the General Procedure D (purified
H ' Me | by flash column chromatography: 20% EtOAc and 1%

5h (@

AcOH in hexanes, 81.3 mg, 76% yield, 89% de).

[a]p®: +86.6 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 20% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.7 min (minor),
9.9 min (major).

'H NMR (400 MHz, CD2Cl2) 6 7.45-7.35 (m, 7H), 7.34-7.26 (m, 3H), 6.85 (d, ] = 8.8 Hz,
2H), 5.61 (br s, 1H), 2.93-2.83 (m, 2H), 2.55-2.45 (m, 1H), 2.43 (s, 3H), 2.31-2.21 (m, 1H),



217-1.99 (m, 4H), 1.95-1.91 (m, 1H), 1.64-1.51 (m, 2H), 1.51-1.38 (m, 4H), 0.91 (m, 3H)
ppm.

3C NMR (100 MHz, CD:CL) 6 222.1, 211.5, 194.8, 156.8, 140.5, 137.6, 135.6, 131.9,
130.6, 129.2, 129.0, 128.5, 127.0, 126.8, 126.1, 124.1, 116.0, 112.7, 99.6, 50.8, 48.4, 44.8,
38.4,36.3, 32.0, 30.4, 29.9, 26.8, 26.1, 21.9, 14.1 ppm.

IR (thin film) 3401, 2925, 1721, 1511, 1269, 1117, 838 cm.

HRMS (CI+) Calcd for CssHss0sS [M+H*]: 535.2307, Found: 535.2337.

(R)-S-(1-(Cyclohex-1-en-1-yl)-3-(4-hydroxyphenyl)-3-phenylpropa-1,2-dien-1-yl) et

o A hanethioate (5i) was prepared as brown oil from substrate
C
'_/ 1q (0.3 mmol, 91.2 mg) according to the General Procedure

@ D (purified by flash column chromatography: 10% EtOAc

HO 5i and 1% AcOH in hexanes, 76.1 mg, 70% yield, 91% ee).

[a]p?: +27.1 (c = 1.0, CHCls). HPLC analysis of the product:
Daicel CHIRALPAK AD-H column; 10% i-PrOH in hexanes; 1.0 mL/min; retention
times: 6.5 min (minor), 10.7 min (major).
H NMR (400 MHz, CD:CL) 6 7.38-7.28 (m, 5H), 7.23 (d, ] = 8.8 Hz, 2H), 6.82 (d, | =
8.8 Hz, 2H), 6.18-6.14 (m, 1H), 2.37 (s, 3H), 2.24-2.21 (m, 2H), 2.21-2.16 (m, 2H),
1.71-1.61 (m, 2H), 1.61-1.56 (m, 2H) ppm.
3C NMR (100 MHz, CD:Clz) 6 210.3, 195.0, 156.2, 136.1, 131.5, 130.5, 129.1, 128.9,
128.2,127.7,127.6, 115.8, 111.9, 101.6, 30.3, 27.7, 26.3, 23.1, 22.5 ppm.
IR (thin film) 3446, 3027, 2930, 1681, 1507, 1268, 1119, 832, 757 cm™.
HRMS (CI+) Caled for CsH220:S [M*]: 362.1341, Found: 362.1353.

(R)-S-(1-(4-Hydroxyphenyl)-4-methyl-1-phenylpenta-1,2,4-trien-3-yl) ethanethioate
(5j) was prepared as brown oil from substrate 1r (0.3 mmol, 79.2 mg) according to
the General Procedure D (purified by flash column chromatography: 10% EtOAc
and 1% AcOH in hexanes, 69.6 mg, 72% yield, 88% ee).



Ph ._/SAc [a]p®: -33.4 (c = 1.0, CHCls). HPLC analysis of the product:
}/’—Me Daicel CHIRALPAK AD-H column; 10% i-PrOH in hexanes;
1.0 mL/min; retention times: 6.7 min (minor), 7.8 min

HO 3 (major).

'H NMR (400 MHz, CD:Cl2) 6 7.39-7.33 (m, 4H), 7.33-7.31 (m, 1H), 7.25 (d, ] = 8.8 Hz,
2H), 6.84 (d, ] = 8.8 Hz, 2H), 5.74 (br s, 1H), 5.40 (s, 1H), 5.13 (s, 1H), 2.39 (s, 3H), 2.02
(s, 3H) ppm.

3C NMR (100 MHz, CD:Cl) 6 211.7, 194.9, 156.4, 138.8, 135.6, 130.6, 129.2, 128.9,
128.4,127.2,115.9, 115.1, 111.7, 101.3, 30.3, 21.5 ppm.

IR (thin film) 3403, 1681, 1510, 1269, 1122, 837 cm-.

HRMS (CI+) Calcd for C20H1s02S [M*]: 322.1028, Found: 322.1016.

(R)-S-(3-(4-Hydroxyphenyl)-3-phenyl-1-(trimethylsilyl)propa-1,2-dien-1-yl) ethan-

ethioate (5k) was prepared as brown oil from substrate 1s (0.3

Ph SA
— ¢ mmol, 89.1 mg) according to the General Procedure D
T™S
(purified by flash column chromatography: 10% EtOAc and
HO o 1% AcOH in hexanes, 74.4 mg, 70% yield, 92% ee).

[a]p®: =31.9 (c = 1.0, CHCls). HPLC analysis of the product:
Daicel CHIRALCEL column; AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min;
retention times: 6.6 min (minor), 7.9 min (major).

'H NMR (400 MHz, CD:CL) 6 7.37 (d, | = 8.0 Hz, 4H), 7.33-7.27 (m, 1H), 7.24 (d, | =
8.8 Hz, 3H), 6.84 (d, ] = 8.8 Hz, 2H), 2.37 (s, 3H), 0.24 (s, 9H) ppm.

3C NMR (100 MHz, CD:CL) 6 212.9, 195.6, 160.0, 136.1, 130.3, 128.9, 127.8 (2C), 127.5,
115.9, 107.2, 90.8, 30.3, -1.1 ppm.

IR (thin film) 3538, 1657, 1506, 1251, 1130, 834, 700 cm'.

HRMS (CI+) Caled for C20H20:5Si [M*]: 354.1110, Found: 354.1107.



(R)-5-(3-(4-Hydroxyphenyl)-3-phenyl-1-(triethylsilyl)propa-1,2-dien-1-yl) ethane-

thioate (51) was prepared as brown oil from substrate 1t (0.3

Ph SAc
-—/ mmol, 101.4 mg) according to the General Procedure D
TES
(purified by flash column chromatography: 10% EtOAc and
HO 5| 1% AcOH in hexanes, 107.4 mg, 90% yield, 90% ee).

[a]p®: -28.5 (¢ = 1.0, CHCls). HPLC analysis of the product:
AD-H column; 3% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.5 min (minor),
9.9 min (major).
H NMR (400 MHz, acetone-ds) 6 8.55 (br s, 1H), 7.43-7.35 (m, 4H), 7.32-7.27 (m, 1H),
7.24 (d, ] = 8.0 Hz, 2H), 6.88 (d, | = 8.4 Hz, 2H), 2.34 (s, 3H), 0.93 (t, ] = 8.0 Hz, 9H),
0.73 (q, ] = 8.0 Hz, 6H) ppm.
3C NMR (100 MHz, acetone-ds) 6 214.4, 193.5, 157.8, 136.5, 130.4, 129.1, 128.0 (2C),
126.6, 116.1, 107.0, 87.9, 30.0, 7.4, 3.9 ppm.
IR (thin film) 3447, 2955, 1662, 1507, 1227, 1119, 700 cm-'.
HRMS (CI+) Caled for C2sH2s0:SSi [M*]: 396.1579, Found: 396.1574.

(R)-S-(1-(4-Hydroxyphenyl)-1-phenylhepta-1,2-dien-3-yl) ethanethioate (5m) was

Ph
5

HO m hexanes, 96.2 mg, 95% yield, 92% ee).

prepared as brown oil from substrate 1u (0.3 mmol, 84.0 mg)

SAC

—/
according to the General Procedure D (purified by flash
<—|\/|e column chromatography: 10% EtOAc and 1% AcOH in

[a]p®: -13.2 (¢ = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.2 min (minor),
9.4 min (major).

'H NMR (400 MHz, acetone-ds) 6 8.56 (br s, 1H), 7.42-7.35 (m, 4H), 7.35-7.29 (m, 1H),
7.21 (d, | = 8.8 Hz, 2H), 6.88 (d, ] = 8.8 Hz, 2H), 2.44 (t, ] = 7.2 Hz, 2H), 2.35 (s, 3H),
1.61-1.52 (m, 2H), 1.39-1.28 (m, 2H), 0.85 (t, ] = 7.2 Hz, 3H) ppm.

3C NMR (100 MHz, acetone-ds) 6 208.1, 194.0, 158.0, 136.7, 130.5, 129.3, 129.1, 1284,
126.9, 116.1, 111.2, 98.9, 35.6, 30.5, 30.0, 22.5, 13.9 ppm.



IR (thin film) 3445, 3029, 2927, 1674, 1507, 1220, 1115, 832, 698 cm™.
HRMS (CI+) Caled for C21H20:S [M*]: 338.1341, Found: 338.1338.

(R)-S-(1-(4-Hydroxyphenyl)-1,5-diphenylpenta-1,2-dien-3-yl) ethanethioate (5n)

was prepared as brown oil from substrate 1v (0.3 mmol, 98.4

4 mg) according to the General Procedure D (purified by flash
( column chromatography: 10% EtOAc and 1% AcOH in

HO 5n hexanes, 113.6 mg, 98% yield, 94% ee).

[a]p®: =20.1 (c = 1.0, CHCls). HPLC analysis of the product:
Daicel CHIRALPAK AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention
times: 17.9 min (minor), 19.1 min (major).
H NMR (400 MHz, CD2CL2) 6 7.36-7.29 (m, 3H), 7.27-7.16 (m, 7H), 7.12 (d, ] = 8.8 Hz,
2H), 6.80 (d, ] = 8.8 Hz, 2H), 5.49 (br s, 1H), 2.91 (t, | = 7.6 Hz, 2H), 2.77 (t, ] = 8.0 Hz,
2H), 2.38 (s, 3H) ppm.
3C NMR (100 MHz, CD:Clz) 6 208.3, 195.5, 156.1, 141.4, 136.1, 130.6, 129.2, 128.9,
128.8,128.7,128.1, 127.7, 126.4, 115.7, 111.2, 98.1, 37.3, 34.3, 30.6 ppm.
IR (thin film) 3405, 1674, 1510, 1267, 1115, 837 cm’™.
HRMS (CI+) Caled for C2sH220:S [M*]: 386.1341, Found: 386.1331.

(R)-S-(1-(4-Hydroxyphenyl)-1-phenylhexa-1,2,5-trien-3-yl) ethanethioate (50) was

prepared as brown oil from propargylic substrate 1w (0.3

Ph SAc
'_/ mmol, 79.2 mg) according to the General Procedure D
N (purified by flash column chromatography: 10% EtOAc and
HO 50 1% AcOH in hexanes, 90.2 mg, 92% yield, 93% ee).

[a]p®: =17.7 (¢ = 1.0, CHCls). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 10.7 min (minor),

12.6 min (major).



'H NMR (400 MHz, CD:Clz) 6 7.37-7.28 (m, 5H), 7.23 (d, ] = 8.8 Hz, 2H), 6.83 (d, | =
8.8 Hz, 2H), 5.97-5.87 (m, 1H), 5.62 (br s, 1H), 5.20-5.09 (m, 2H), 3.19 (d, ] = 6.8 Hz,
2H), 2.36 (s, 3H) ppm.

3C NMR (100 MHz, CD:Clz) 6 208.6, 195.0, 156.2, 136.1, 134.8, 130.6, 129.2, 128.8,
128.3,127.8,117.5,115.8, 111.3, 97.1, 40.1, 30.5 ppm.

IR (thin film) 3315, 3078, 1675, 1510, 1269, 1116, 837 cm.

HRMS (CI+) Caled for C20Hi1sO2S [M*]: 322.1028, Found: 322.1017.

(R)-S-(1-(4-Hydroxyphenyl)-1-phenylundeca-1,2-dien-10-yn-3-yl) ethanethioate (5p)

was prepared as brown oil from substrate 1x (0.3 mmol,

Ph SAc
—
99.8 mg) according to the General Procedure D (purified
>( )s| by flash column chromatography: 10% EtOAc and 1%
HG 4

AcOH in hexanes, 75.5 mg, 64% yield, 91% ee).

Sp

[a]p®: =17.7 (c = 1.0, CHCls). HPLC analysis of the product:
Daicel CHIRALPAK AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention
times: 11.9 min (minor), 14.9 min (major).

H NMR (400 MHz, CD2CL) 6 7.42-7.34 (m, 4H), 7.34-7.27 (m, 1H), 7.24 (d, | = 8.8 Hz,
2H), 6.85 (d, | = 8.8 Hz, 2H), 2.45 (t, | = 7.2 Hz, 2H), 2.37 (s, 3H), 2.13-2.08 (3, 2H),
1.97-1.95 (m, 1H), 1.64-1.54 (m, 2H), 1.47-1.27 (m, 6H) ppm.

3C NMR (100 MHz, CD:Clz) 6 208.0, 195.7, 156.2, 136.3, 130.5, 129.1, 128.8, 128.2,
127.8, 115.8, 111.0, 98.6, 85.1, 68.4, 35.7, 30.5, 28.86, 28.85, 28.8, 28.1, 18.6 ppm.

IR (thin film) 3629, 3295, 2932, 1683, 1508, 1267, 1118, 833, 769 cm™.

HRMS (CI+) Caled for C2sH26025 [M*]: 390.1654, Found: 390.1671.

(R)-S-(5-((Tert-butyldimethylsilyl)oxy)-1-(4-hydroxyphenyl)-1-phenylpenta-1,2-die
n-3-yl) ethanethioate (5q) was prepared as brown oil from substrate 1y (0.3 mmol,
114.6 mg) according to the General Procedure D (purified by flash column
chromatography: 10% EtOAc and 1% AcOH in hexanes, 108.6 mg, 82% yield, 93%

ee).



Ph _/S A [a]p®: -16.2 (c = 1.0, CHCls). HPLC analysis of the product:
— Daicel CHIRALCEL OD-H column; 5% i-PrOH in hexanes;
(OTB s 0.5 mL/min; retention times: 13.1 min (minor), 14.2 min

HO 5q (major).

H NMR (400 MHz, CD:Cl2) 6 7.35 (d, ] = 8.0 Hz, 4H), 7.34-7.27 (m, 1H), 7.24 (d, | =
8.8 Hz, 2H), 6.82 (d, ] = 8.8 Hz, 2H), 3.84 (t, ] = 6.4 Hz, 2H), 2.66 (t, ] = 6.4 Hz, 2H), 2.36
(s, 3H), 0.86 (s, 9H), 0.03 (s, 6H) ppm.

3C NMR (100 MHz, CD:Clz) 6 208.8, 195.2, 156.2, 136.1, 130.7, 129.3, 128.8, 128.2,
127.8, 115.8, 110.7, 95.8, 61.5, 39.0, 30.5, 26.1, 18.6, =5.2 ppm.

IR (thin film) 3340, 2939, 1698, 1508, 1259, 1103, 835 cm.

HRMS (CI+) Caled for C2sHz0s5Si [M*]: 440.1841, Found: 440.1831.

(R)-S-(6-Chloro-1-(4-hydroxyphenyl)-1-phenylhexa-1,2-dien-3-yl) ethanethioate (5r)

Ph SAG was prepared as brown oil from substrate 1z (0.3 mmol, 90.3
—
mg) according to the General Procedure D (purified by flash
<—CI column chromatography: 10% EtOAc and 1% AcOH in
HO
5r

hexanes, 103.2 mg, 96% yield, 93% ee).

[a]p®: —24.9 (¢ = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 10% i-PrOH in hexanes; 1.0 mL/min; retention times: 7.3 min (minor),
8.0 min (major).

'H NMR (400 MHz, CD:Cly) 6 7.41-7.30 (m, 5H), 7.23 (d, ] = 8.8 Hz, 2H), 6.84 (d, | =
8.8 Hz, 2H), 5.78 (br s, 1H), 3.55 (t, | = 6.8 Hz, 2H), 2.60 (t, ] = 6.8 Hz, 2H), 2.38 (s, 3H),
2.10-2.02 (m, 2H) ppm.

3C NMR (100 MHz, CD:ClLz) 6 208.1, 195.5, 156.3, 136.0, 130.5, 129.1, 128.9, 128.3,
127.6, 115.8, 111.5, 97.3, 44.6, 33.1, 31.2, 30.6 ppm.

IR (thin film) 3421, 3029, 2926, 1675, 1511, 1269, 1118, 837 cm™.

HRMS (CI+) Caled for C20H19ClO2S [M*]: 358.0794, Found: 358.0779.



(R)-S-(6-Cyano-1-(4-hydroxyphenyl)-1-phenylhexa-1,2-dien-3-yl) ethanethioate (5s)

Ph SAc was prepared as brown oil from substrate 1aa (0.3 mmol,
—
87.5 mg) according to the General Procedure D (purified by
<; cn | flash column chromatography: 10% EtOAc and 1% AcOH in
HO 5

s hexanes, 81.6 mg, 78% yield, 92% ee).

[a]p®: -10.7 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 10% i-PrOH in hexanes; 1.0 mL/min; retention times: 13.3 min
(minor), 15.3 min (major).

H NMR (400 MHz, CD:Clz) 6 7.41-7.30 (m, 5H), 7.21 (d, ] = 8.8 Hz, 2H), 6.84 (d, | =
8.8 Hz, 2H), 5.87 (br s, 1H), 2.57 (t, ] =7.2 Hz, 2H), 2.76 (s, 3H), 2.35 (t, ] = 7.2 Hz, 2H),
1.97-1.89 (m, 2H) ppm.

13C NMR (100 MHz, CD:Cl2) 6 208.2, 195.0, 156.5, 135.8, 130.5, 129.1, 128.9, 128.4,
127.3,119.8, 115.9, 111.8, 96.8, 34.7, 30.5, 24.2, 16.7 ppm.

IR (thin film) 3227, 1610, 1511, 1269, 1114, 771 cm.

HRMS (CI+) Caled for C21H19NO:S [M*]: 349.1136, Found: 349.1135.

(R)-S-(1-Cyclopropyl-3-(4-hydroxyphenyl)-3-phenylpropa-1,2-dien-1-yl) et

Ph _/S Ac | hanethioate (5t) was prepared as brown oil from substrate
) [> 1ab (0.3 mmol, 79.2 mg) according to the General Procedure
D (purified by flash column chromatography: 10% EtOAc
HO 5t and 1% AcOH in hexanes, 81.9 mg, 85% yield, 92% ee).

[a]p®: —44.3 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H; 3% i-PrOH in hexanes; 1.0 mL/min; retention times: 24.8 min (minor), 26.1
min (major).

H NMR (400 MHz, acetone-ds) 6 8.59 (br s, 1H), 7.42-7.30 (m, 5H), 7.18 (d, ] = 8.4 Hz,
2H), 6.87 (d, ] = 8.4 Hz, 2H), 2.37 (s, 3H), 1.73-1.65 (m, 1H), 0.82-0.78 (m, 2H),
0.59-0.49 (m, 2H) ppm.



3C NMR (100 MHz, acetone-ds) 6 207.9, 193.9, 158.2, 136.6, 130.6, 129.3, 129.2, 128.5,

126.8, 116.2, 112.1, 101.7, 30.0, 15.9, 7.48, 7.46 ppm.

IR (thin film) 3418, 3015, 2963, 1691, 1507, 1266, 1119, 832, 700 cm™.

HRMS (CI+) Caled for C20HisO2S [M*]: 322.1028, Found: 322.1016.

(R)-S-(1-(4-Hydroxyphenyl)-4-methyl-1-phenylpenta-1,2-dien-3-yl)  ethanethioate

Ph

HO

SAc
o

5 Me
Me/_

S5u

(5u) was prepared as brown oil from substrate 1ac (0.3 mmol,
79.8 mg) according to the General Procedure D (purified by
flash column chromatography: 10% EtOAc and 1% AcOH in
hexanes, 87.8 mg, 90% yield, 92% ee).

[a]p®: -12.1 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK

AD-H column; 2% i-PrOH in hexanes; 1.0 mL/min; retention times: 19.9 min (minor),

21.8 min (major).

'H NMR (400 MHz, acetone-ds) 6 8.56 (br s, 1H), 7.48-7.38 (m, 4H), 7.38-7.28 (m, 1H),

722 (d, ] = 8.8 Hz, 2H), 6.88 (d, ] = 8.8 Hz, 2H), 2.98-2.51 (m, 1H), 2.36 (s, 3H),

1.18-1.15 (m, 6H) ppm.

3C NMR (100 MHz, acetone-ds) 6 207.4, 194.0, 158.0, 136.7, 130.5, 129.2, 129.1, 128.3,

126.9, 116.1, 111.9, 105.0, 35.2, 30.0, 21.7 ppm.

IR (thin film) 3415, 2965, 1671, 1508, 1222, 1115, 832, 700 cm.

HRMS (CI+) Caled for C20H2002S [M*]: 324.1184, Found: 324.1183.

(R)-S-(1-(4-Hydroxyphenyl)-4,4-dimethyl-1-phenylpenta-1,2-dien-3-yl) ethane-

Ph

HO

SAc

5v

thioate (5v) was prepared as brown oil from substrate 1ad
(0.3 mmol, 84.5 mg) according to the General Procedure D
(purified by flash column chromatography: 10% EtOAc and
1% AcOH in hexanes, 90.2 mg, 89% yield, 94% ee).

[a]p®: =35.2 (¢ = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK

AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 7.9 min (minor),

8.9 min (major).



1H NMR (400 MHz, acetone-de) & 8.55 (br s, 1H), 7.44-7.36 (m, 4H), 7.34-7.28 (m, 1H),
7.25 (d, ] = 8.8 Hz, 2H), 6.88 (d, ] = 8.8 Hz, 2H), 2.35 (s, 3H), 1.18 (s, 9H) ppm.

13C NMR (100 MHz, acetone-ds) § 208.1, 193.3, 157.9, 136.8, 130.5, 129.2, 129.1, 128.2,
127.0,116.1,110.7, 107.2, 37.9, 29.8, 28.9 ppm.

IR (thin film) 3446, 2966, 1674, 1508, 1222, 1118, 759 cm".

HRMS (CI+) Calcd for C2iH20:S [M*]: 338.1341, Found: 338.1357.

(5)-S-(3-(4-Hydroxyphenyl)-1-phenyl-3-(4-(prop-2-yn-1-yloxy)phenyl)propa-1,2-die

0 n-1-yl) ethanethioate (5w) was prepared as brown oil
/ O from substrate 1ae (0.3 mmol, 106.2 mg) according to the
.—{SAC General Procedure D (purified by flash column
O o chromatography: 20% EtOAc and 1% AcOH in hexanes,

HO Sw 62.8 mg, 51% yield, 93% ee).

[a]p®: 24.1 (c = 1.0, CHCl3). HPLC analysis of the product:
Daicel CHIRALPAK AD-H column; 20% i-PrOH in hexanes; 1.0 mL/min; retention

times: 9.1 min (minor), 14.9 min (major).

The pure form of 5w is relatively unstable, but it can be stored as a solution in DCM
or CHCIs in the refrigerator. However, its TBS-protected derivative 5w’ is stable.

Therefore, the characterization of 5w’ is provided.

5 1H NMR (400 MHz, CDCL) 6 7.61 (d, ] = 8.0 Hz, 2H),
/// O 7.41-7.23 (m, 7H), 6.99 (d, ] = 8.8 Hz, 2H), 6.85 (d, | = 8.8

SAc

Hz, 2H), 4.71 (s, 2H), 2.54 (s, 1H), 2.43 (s, 3H), 1.0 (s, 9H),

O "1 023 (s, 6H) ppm.

TBSO S 3C NMR (100 MHz, CDCls) 6 211.4, 193.9, 157.5, 155.8,

134.5, 130.1, 130.0, 128.6, 128.0, 127.8, 127.3, 126.4, 120.2,
115.0, 112.0, 99.1, 78.4, 75.7, 55.8, 30.1, 25.6, 18.2, 4.4 ppm.
IR (thin film) 3443, 3294, 2930, 1705, 1603, 1507, 1261, 1029, 909, 837 cm'.
HRMS (CI+) Calcd for Cs2H34035Si [M*]: 526.1998, Found: 526.2009.



(5)-S-(3-(3,5-Dimethoxyphenyl)-3-(4-hydroxyphenyl)-1-phenylpropa-1,2-dien-1-yl)

ethanethioate (5x) was prepared as brown oil from substrate 1af (0.3 mmol, 108.1

mg) according to the General Procedure D (purified by

oo OMe flash column chromatography: 20% EtOAc and 1% AcOH
. _/SAC in hexanes, 80.3 mg, 64% yield, 92% ee).

,//Ph [a]p®: —47.3 (c = 1.0, CHCls). HPLC analysis of the product:

O Daicel CHIRALPAK AD-H column; 15% i-PrOH in

" > hexanes; 1.0 mL/min; retention times: 7.5 min (minor),

16.5 min (major).
H NMR (400 MHz, CD:Cl2) 6 7.61 (d, ] =7.2 Hz, 2H), 7.36 (t, ] = 7.2 Hz, 2H), 7.31-7.27
(m, 3H), 6.82 (d, ] = 8.4 Hz, 2H), 6.61-6.05 (m, 2H), 6.47-6.45 (m, 2H), 3.77 (s, 6H), 2.44
(s, 3H) ppm.
3C NMR (100 MHz, CD:ClL) 6 211.6, 194.7, 161.3, 156.5, 137.4, 134.6, 130.7, 129.1,
128.4 (2C), 126.7, 115.9, 112.8, 107.3, 100.6, 99.7, 55.8, 30.5 ppm.

IR (thin film) 3474, 2961, 1680, 1593, 1511, 1204, 1155, 837 cm™.
HRMS (CI+) Caled for C2sH2204S [M*]: 418.1239, Found: 418.1237.

(R)-S-(1-(4-Hydroxy-3-methylphenyl)-1-phenylhepta-1,2-dien-3-yl)  ethanethioate

(5y) was prepared as brown oil from substrate lag (0.3

Ph SAc
'_/ mmol, 88.4 mg) according to the General Procedure D
Me <—M (purified by flash column chromatography: 10% EtOAc
e
HO 5y and 1% AcOH in hexanes, 98.3 mg, 93% yield, 91% ee).

[a]p®: —22.0 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 7.6 min (minor),
9.0 min (major).

H NMR (400 MHz, CD2CL2) 6 7.37 (d, | = 8.4 Hz, 4H), 7.34-7.28 (m, 1H), 7.13-7.12 (m,
1H), 7.08-7.05 (m, 1H), 6.77 (d, ] = 8.4 Hz, 1H), 2.44 (t, | = 7.6 Hz, 2H), 2.37 (s, 3H), 2.23
(s, 3H), 1.62-1.53 (m, 2H), 1.36 (q, ] = 7.6 Hz, 2H), 0.89 (t, ] = 7.6 Hz, 3H) ppm.



3C NMR (100 MHz, CD:ClLz) 6 208.0, 195.3, 154.4, 136.5, 131.7, 129.2, 128.8, 128.1,
128.0, 127.8, 124.5, 115.3, 111.0, 98.7, 35.6, 30.52, 30.50, 22.6, 16.0, 14.0 ppm.

IR (thin film) 3400, 3023, 2928, 1685, 1503, 1278, 1116, 954, 824, 758 cm™.

HRMS (CI+) Caled for C2H240:S [M*]: 352.1497, Found: 352.1501.

(R)-S-(1-(4-Hydroxyphenyl)-1-phenylhepta-1,2-dien-3-yl) benzothioate (5z) was

prepared as pale yellow solid from substrate 1u (0.3 mmol,

Ph SBz
—
84.5 mg) according to the General Procedure D (catalyst
<—Me (R)-A7 instead of catalyst (S)-B1 and thiobenzoic acid
HO 52

instead of thioacetic acid, purified by flash column

chromatography: 8% EtOAc and 2% AcOH in hexanes, 97.2 mg, 81% yield, 90% ee).
[a]p®: +27.5 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 11.3 min (major),
15.9 min (minor).

H NMR (400 MHz, acetone-ds) 6 8.15 (brs, 1H), 7.98 (d, ] =8.4 Hz, 2H), 7.68 (t, ] = 7.6
Hz, 1H), 7.55 (t, ] = 7.6 Hz, 2H), 7.42-7.34 (m, 4H), 7.34-7.31 (m, 1H), 7.24 (d, ] =8.4 Hz,
2H), 6.89 (d, ] = 8.8 Hz, 2H), 2.55 (t, ] = 7.6 Hz, 2H), 1.68-1.59 (m, 2H), 1.44-1.33 (m,
2H), 0.88 (t, ] = 7.6 Hz, 3H) ppm.

3C NMR (100 MHz, acetone-ds) 6 208.7, 190.4, 158.2, 137.5, 136.7, 134.5, 130.6, 129.7,
129.4,129.2, 128.5, 127.9, 126.9, 116.2, 111.5, 98.2, 35.7, 30.7, 22.6, 14.0 ppm.

IR (thin film) 3416, 2929, 1669, 1510, 1206, 904, 767 cm".

HRMS (CI+) Calcd for C2sH2402S [M*]: 400.1497, Found: 400.1505.



Supplementary Note 1. Mechanistic Study

Ph SAc

Ph H —
© (R)-A1 (5 mol%) Ph
% + AcSH >
Ph CH,Cl,, rt, 0.5 h
MeO Z2

1 21%, 19% ee MeO 5o

5-(3-(4-methoxyphenyl)-1,3-diphenylpropa-1,2-dien-1-yl) ethanethioate (5a’) was
prepared as red oil from propargylic alcohol 1i” (94.3 mg, 0.3 mmol) according to the
General Procedure D (with CH:Cl: as solvent, and without 3A MS, room
temperature for 0.5 h (21% 'H NMR yield) or 72 h (full conversion), purified by flash
column chromatography: 10% EtOAc in hexanes, 74.8 mg, 67% yield, 19% ee).

[a]p®: +4.2 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.5 min (major),
10.0 min (minor).

'H NMR (400 MHz, CDCl) 6 7.62 (d, ] = 8.0 Hz, 2H), 7.46 (d, ] = 8.4 Hz, 2H), 7.41-7.33
(m, 7H), 7.29-7.24 (m, 1H), 6.93 (d, | = 8.8 Hz, 2H), 3.83 (s, 3H), 2.43 (s, 3H) ppm.

3C NMR (100 MHz, CDCls) 6 211.4, 193.7, 159.6, 135.0, 134.3, 120.1, 128.9, 128.6, 128.1,
127.9,126.7, 126.4, 114.1, 112.4, 99.3, 55.3, 30.1 ppm.

IR (thin film) 3057, 2932, 1605, 1509, 1444, 1250, 1178, 1034, 832, 698 cm™.

HRMS (CI+) Caled for C2sH200:S [M*]: 372.1184, Found: 372.1182.

Ph_ OH Ph
cat. (5 mol%)
% > 7 %
HO Ph CCly, rt, 3A MS 5 Ph
1i Qv

4-(1,3-Diphenylprop-2-yn-1-ylidene)cyclohexa-2,5-dienone (QM). To a solution of
substrate 1i (300.4 mg, 1.0 mmol) in CCls (10 mL) were added 3A MS (300 mg) and
(rac)-A7 (17.4 mg, 0.05 mmol) or (S)-B1 (42.5 mg, 0.05 mmol). The reaction was

stirred at room temperature for 1-2 h to give para-quinone methide QM as a red solid



(purified by flash column chromatography: 5% EtOAc in hexanes, 211.8 mg, 75%
yield for A7; 104.5 mg, 37% yield for B1).

H NMR (400 MHz, acetone-ds) 0 8.18 (dd, | =2.4 Hz, | = 10 Hz, 1H), 7.68-7.62 (m, 4H),
7.58-7.52 (m, 3H), 7.51-7.44 (m, 4H), 6.48 (dd, ] =2.0 Hz, | = 10 Hz, 1H), 6.32 (dd, ] =
2.0 Hz, =10 Hz, 1H) ppm.

3C NMR (100 MHz, acetone-ds) 6 186.7, 138.6, 138.1, 137.4, 136.5, 135.6, 132.7, 130.93,
130.89, 130.7, 130.0, 129.6, 129.5, 129.2, 122.6, 108.2, 90.4 ppm.

IR (thin film) 2976, 2180, 1625, 1501, 1444, 1166, 864, 698 cm.

HRMS (CI+) Calcd for C2iH1O [M*]: 282.1045, Found: 282.1058.

Kinetic Study

Ph SAc
—/

Ph O (S)-B1 (x mol%) ’

\\ + AcSH >
Bu CD,ClI, (0.05 M), rt

HO

1ad HO 5v
x=0.3, 05,075 10,15

At room temperature, to an oven-dried 4-mL vial charged with a solution of
propargylic alcohol 1ad (14 mg, 0.05 mmol, 1.0 equiv.) in CD2CL: (1.0 mL) was added
a solution of the catalyst (5)-B1 (1st run: 0.13 mg, 0.15 umol, 0.3 mol%; 2nd run: 0.21
mg, 0.25 pumol, 0.5 mol%; 3rd run: 0.32 mg, 0.38 umol, 0.75 mol%; 4th run: 0.43 mg,
0.5 pmol, 1.0 mol%; 5th run: 0.64 mg, 0.75 pmol, 1.5 mol%) and thioacetic acid (7.2
uL, 0.1 mmol, 2.0 equiv.) in CD2Cl2 (50 uL). The homogeneous reaction mixture was
transferred to an NMR tube. The progress of the five reactions was monitored by 'H

NMR every 2 min.

As shown in Supplementary Figure 219, a linear relationship between the initial

rates and catalyst loading was observed, indicating 1s-order kinetics in catalyst.
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Supplementary Figure 219. First-order Kinetics in catalyst.




Supplementary Note 2. Product Derivatizations

o)
Ph SA Ph SA Oy
i TF,0 i BnBr, Cs,COs; Ph “$—Bn
%, lutidine ~ mCPBA —
Bu Bu _ “
- Bu
96% 93%
HO TfO

5v (92% ee) 6 (92% ee) TO  7(82% ee)

(R)-5-(4,4-Dimethyl-1-phenyl-1-(4-(((trifluoromethyl)sulfonyl)oxy)phenyl)penta-1,
2-dien-3-yl) ethanethioate (6). At 0 °C, to a solution of 5v (338.2 mg, 1.0 mmol) in
CH2Cl2 (10 mL) were added 2,6-lutidine (419.3 ulL, 3.6 mmol, 3.6 equiv) and a
solution of Tf20 (370.1 uL, 2.2 mmol, 2.2 equiv) in CH2Cl: (0.5 mL) sequentially. The
reaction mixture was stirred at 0 °C for 10 min and then allowed to warm to room
temperature. The mixture was concentrated, and the residue was purified by silica
gel column chromatography (eluent: 3% Et20 in hexanes, colorless oil, 451.7 mg, 96
yield, 92% ee).

[a]p®: +22.8 (¢ = 1.0, CHCls). HPLC analysis of the product: Daicel CHIRALCEL
OD-H column; 1% i-PrOH in hexanes; 0.5 mL/min; retention times: 7.8 min (major),
8.6 min (minor).

'H NMR (400 MHz, CDCls) 6 7.53 (d, ] = 8.8 Hz, 2H), 7.42-7.31 (m, 5H), 7.27 (d, ] = 8.8
Hz, 2H), 2.37 (s, 3H), 1.19 (s, 9H) ppm.

3C NMR (100 MHz, CDCls) 6 207.4, 192.9, 148.7, 136.4, 135.1, 130.3, 128.64, 128.62,
127.9,121.3, 118.8 (d, Jc-r =319 Hz), 109.0, 107.8, 37.4, 30.1, 28.8 ppm.

F NMR (376 MHz, CDCL) 6 -72.9 ppm.

IR (thin film) 3521, 2967, 2882, 1708, 1426, 1214, 1142, 887 cm™.

HRMS (CI+) Calcd for C22H2sFsNOsS: [M+NH4*]: 488.1177, Found: 488.1164.

(R)-4-(3-(Benzylsulfonyl)-4,4-dimethyl-1-phenylpenta-1,2-dien-1-yl) phenyltrifluor
omethanesulfonate (7). At room temperature, to a stirred solution of Cs2COs (117.6

mg, 0.36 mmol, 1.2 equiv) in MeOH (6.0 mL) was added a solution of 6 (141.2 mg, 0.3



mmol, 1.0 equiv) and benzyl bromide (71.3 uL, 0.6 mmol, 2.0 equiv) in MeOH (0.3
mL) dropwise. The mixture was stirred for 20 min. Next, EtzO (10 mL) was added,
and the mixture was filtered through a short pad of silica gel, which was washed
with Et20 (20 mL). The filtrate was concentrated to the crude product as a pale green
oil, which was used for the next step without further purification.

At room temperature, the above oil was dissolved in CH2Cl2 (6 mL) and then
treated with mCPBA (151.9 mg, 0.66 mmol, 75 wt%, 2.2 equiv). The reaction mixture
was stirred for 5 min before a saturated aqueous NaHCOs solution (10 mL) was
added. The layers were separated and the aqueous layer was extracted with CH2Cl:
(3x15 mL). The combined organic layers were washed with a saturated aqueous
Na2SOs solution, a saturated aqueous NaHCOs solution, and brine, dried over
Na:SOs, and concentrated. The residue was purified by silica gel flash column
chromatography (5% Et20 in hexanes) to give pure sulfone 7 (153.6 mg, 93% yield,
82% ee).

[a]p®: —44.8 (c = 1.0, CHCL). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 15.9 min (major),
17.6 min (minor).

H NMR (400 MHz, CD2Cl2) 6 7.50-7.43 (m, 5H), 7.38-7.31 (m, 4H), 7.27-7.17 (m, 3H),
7.13-7.10 (m, 2H), 4.26 (s, 2H), 1.33 (s, 9H) ppm.

3C NMR (100 MHz, CD:Clz) 6 206.0, 149.9, 135.6, 134.2, 131.3, 130.9, 129.5, 129.1,
129.0, 128.8,128.1, 124.1, 122.2, 119.2 (d, Jer =319 Hz), 117.1 (2C), 63.5, 37.5, 29.8 ppm.
YF NMR (376 MHz, CD:CL2) 6 —73.2 ppm.

IR (thin film) 3444, 2970, 1934, 1498, 1425, 1313, 1214, 1141, 1016, 887, 698 cm™.
HRMS (CI+) Calcd for CzH20FsNOsS2 [M+NH4*]: 568.1439, Found: 568.1470.



I”g

PMPT N N0 e -
Ac MeCN/MeOH (10:1)
Ar
3b
(7:1 d.r., 94% ee) 8

(7:1 d.r., 93% ee)

PMP = p-(MeO)CgHy, Ar = p-CICgH,
(5R,65,8R)-10-(4-Chlorophenyl)-9-iodo-6-methoxy-8-(4-methoxyphenyl)-6-methyl-8
-phenyl-7-oxaspiro[4.5]dec-9-en-1-one (8). Under N, the tetrasubstituted allene 3b
(91.2 mg, 0.2 mmol, 1 equiv) was dissolved in anhydrous MeCN/MeOH (10:1, 4 mL)
and then N-iodosuccinimide (54.0 mg, 0.24mmol, 1.2 equiv) was added. After
stirring at room temperature for 5 h, the reaction mixture was subjected to flash
chromatography to give the desired product 8 as a white foam (eluent: 10% EtOAc in
hexanes, 105.7 mg, 86% yield, 7:1 d.r., 93% ee).

[a]p®: =26.1 (c = 1.0, CHCIs). HPLC analysis of the product: Daicel CHIRALPAK
AD-H; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 5.9 min (major), 8.2 min
(minior). Daicel CHIRALPAK IC; 5% i-PrOH in hexanes; 0.5 mL/min; retention times:
8.9 (major), 11.9 min (minior).

H NMR (400 MHz, CD2CL2) 6 7.90 (d, ] = 7.6 Hz, 2H), 7.50 (d, ] = 8.8 Hz, 2H), 7.45 (d,
J=8.4 Hz, 1H), 7.38-7.25 (m, 5H), 6.89 (d, ] = 8.8 Hz, 2H), 6.70 (d, | = 8.8 Hz, 1H), 3.84
(s, 3H), 2.35-2.08 (m, 4H), 2.26 (s, 3H), 1.63-1.54 (m, 1H), 1.28 (s, 3H), 0.59-0.45 (m, 1H)
ppm.

3C NMR (100 MHz, CD:ClL2) 6 217.6, 159.2, 145.9, 143.7, 136.2, 134.1, 133.4, 132.1,
131.6, 130.3, 129.3, 128.0, 127.1, 112.8, 112.3, 102.4, 83.8, 63.1, 55.8, 48.4, 40.8, 32.9, 19.6,
19.0 ppm.

IR (thin film) 2963, 1736, 1608, 1509, 1376, 1249, 1140, 998, 829, 700 cm™.

HRMS (CI+) Calcd for CsoHzs*CIIOs [M*]: 614.0721, Found: 614.0725.



NH

)]\ Ph

1) PPTS, PMBO™ "CClj
50 ‘ !
PMBO N

93% R
(93% ee) 2) NIS AcS

X

52% (2 steps) 9 (87% ee)

(R)-S-(1-Allyl-2-iodo-6-((4-methoxybenzyl)oxy)-3-phenyl-1H-inden-1-yl) ethanethi
oate (9). At room temperature, to a solution of 50 (64.5 mg, 0.2 mmol) and
p-methoxybenzyl trichloroacetimidate (PMBTCA)” in CCls (2 mL) was added PPTS
(25.1 mg, 0.1 mmol, 0.5 equiv). The mixture was stirred for 18 h, and then a saturated
aqueous solution of NaHCOs (2 mL) was added. The layers were separated, and the
aqueous layer was extracted with ethyl acetate (2 mLx3). The combined organic
layers were concentrated. The residue was dissolved in DCM and then triturated
with hexanes. The resulting mixture was filtered and the filtrate was concentrated.
The residue was purified by silica gel column chromatography (eluent: 10% DCM
and 1% Et20 in hexanes) to give a pale yellow oil (75% yield based on 'H NMR).

To a solution of N-iodosuccinimide (40.5 mg, 0.18 mmol, 1.2 equiv) in
nitromethane (1 mL) was added a solution of the above oil (0.15 mmol) in
nitromethane (0.5 mL). The mixture was stirred at room temperature for 30 min, and
then a saturated solution of sodium thiosulfate (1 mL) was added to quench the
reaction. The mixture was extracted with ethyl acetate (2x20 mL). The combined
organics layers were washed with brine, dried over MgSO,, filtered, and
concentrated. The residue was purified by flash chromatography (eluent: 10% DCM
and 1% Et0 in hexanes) to get the iodide 9 as a colorless oil (59.2 mg, 52% yield, 87%
ee).

[a]p®: =31.1 (c = 1.0, CHCls). HPLC analysis of the product: Daicel CHIRALPAK
AD-H column; 5% i-PrOH in hexanes; 1.0 mL/min; retention times: 8.0 min (minor),

12.6 min (major).



H NMR (400 MHz, CDCls) 6 7.48-7.37 (m, 8H), 7.06 (d, ] = 8.4 Hz, 1H), 6.93 (d, ] = 8.8
Hz, 2H), 6.84 (d, ] = 8.8 Hz, 1H), 5.23-5.12 (m, 1H), 5.06 (s, 1H), 5.02 (s, 2H), 4.92 (d, ] =
10 Hz, 1H), 3.82 (s, 3H), 3.12-3.06 (m, 1H), 2.74-2.67 (m, 1H), 2.21 (s, 3H) ppm.

3C NMR (100 MHz, CDCls) 6 193.2, 159.5, 157.8, 150.0, 148.3, 137.1, 135.1, 130.1, 129.4,
128.8, 128.4, 128.3 (2C), 120.8, 119.3, 114.0, 113.7, 111.3, 103.7, 70.1, 66.3, 55.3, 40.0,
30.7 ppm.

IR (thin film) 3445, 1688, 1514, 1424, 1248, 1140, 1018, 824, 699 cm™.

HRMS (CI+) Calcd for CasHzs10sS [M]: 568.0569, Found: 568.0558.



Supplementary Note 3. Determination of the Absolute Stereochemistry

(1) The absolute stereochemistry of product 3n was determined by X-ray diffraction
(shown below). The X-ray data of 3n have been deposited at the Cambridge
Crystallographic Data Center (CCDC 1498348). The stereochemistry of other

products was assumed by analogy.

Ph/ iy Ac

W\

HO Cl
3n

@

a3l

(2) The absolute stereochemistry of product 3b was determined by comparing the

optical rotation and HPLC spectra with that of 3n” (the methyl-protected

derivative of 3n).

Mel (1.5 equiv)
Cs,CO3 (2.0 equiv)

MeCN, rt, 12 h
85%
(R,,R)-3n _ (R,,R)-3n"
7:1d.r., 97% ee Ar= p-ClCeHa 7:1d.r., 96% ee
[a]p?®: +174.9 (c = 1.0, CHCIj)

(R,,R)-3b
7:1d.r., 94% ee
[a]p?®: +236.0 (c = 1.0, CHCIs)

are the same.




Supplementary Note 4. DFT Calculations

Using DFT calculations on a model system (Figure S1), we were able to locate the
important transition state (TS2, as discussed in the main text) featuring a
nucleophilic attack leading to the C-S bond formation. This transition state lies above
the energy reference point (the substrate + a dimer formed between the catalyst and
the nucleophile) by 11.4 kcal/mol in free energy, which is consistent with the
experimental observations that the reaction can take place smoothly at room
temperature. It is also consistent with the kinetic study and the proposed mechanism
that only one catalyst molecule is sufficient to activate both of the reaction partners

through the bifunctional model.

N N ;{’:-.“\L')f'v'ﬁ‘-l Y
Cf o OMe @ 3“3 JF’
Dimer CF; @ q@“Ms

between the catalyst and the nucleophile

Me

Supplementary Figure 220. The structures calculated for TS2 and the dimer formed

between the catalyst and nucleophile.

In the DFT calculations, the Becke three-parameter hybrid functional (B3LYP)
method was employed.?!* The effective core potentials (ECPs ) of Lanl2dz were used

to describe S and P atoms,!! with polarization functions for P (Ca =0.387) and S (Cd



=0.503) being added.'? The two H atoms, which were related to prototropic, were
described by the 6-31G** basis set.'> The 6-31g* basis set was used for all remaining
atoms. 1415 Frequency calculations were performed to ensure that a transition state
has only one imaginary frequency and the local minimum has no imaginary
frequency. Intrinsic reaction coordinates (IRC) 17 were run to ensure that transitions

states connect the relevant minima. All the calculations were performed in the

Gaussian 09 program. '

Cartesian Coordinates for TS2, the dimer, and the substrate:

TS2

S 2.593479 -2.070699 1.888858
S-4.259545 1.204648 -0.379173
P -3.127975 -1.107498 0.958979
0O -1.480505 4.052451 -0.822059
C-0.300446 1.973829 -0.538138
0.909955 1.337247 -0.377785
2.134534 2.057259 -0.341916
2.073609 3.467074 -0.515740
0.866279 4.114674 -0.681041
-0.342557 3.380109 -0.681789
-1.222387 1.401401 -0.544359
0.924772  0.259383 -0.255531
2.991539 4.043691 -0.546892
0.818028 5.189280 -0.824347
3.381548 1.348362 -0.167519
4.642376 2.029028 0.218228
4.652894 3.030844 1.206997
5.863400 1.638847 -0.362142
5.851015 3.627893 1.595026
3.724295 3.314584 1.691108
7.056203 2.247654 0.018413
5.861557 0.868228 -1.127082
7.054145 3.243786 0.998775
5.844668 4.389712 2.369460
7.988611 1.946083 -0.450546
7.985892 3.715044 1.298950
3.436027 -0.004556 -0.348746
3.414341 -1.250568 -0.417756

NOT T ITONOITOTZTOOOCOOOOO I T T TON0O0Nn

3.646753 -2.497872 -1.091485
2.575356 -3.250187 -1.611592
4.967534 -2.952209 -1.273027
2.829329 -4.424625 -2.312313
1.560078 -2.906761 -1.445029
5.210577 -4.128549 -1.977736
5.789069 -2.374153 -0.861269
4.144005 -4.865674 -2.498656
2.000584 -4.999625 -2.715498
6.231685 -4.471391 -2.118898
4.335601 -5.784352 -3.046248
0.912002 -2.200349 1.719188
0.071542 -2.630026  2.898920
0.685415 -2.812536  3.780569
H -0.679663 -1.860978 3.112712
H -0.477191 -3.541855 2.634601
O 0.312698 -1.946097 0.607670
N -3.101790 0.151327 -0.057500
O -3.641031 2.453866 -0.911447
0O -5.334501 1.333120 0.625692
C-5.082762 0.492416 -1.912002
O -2.813845 -0.660057 2.503306
O -4.622349 -1.735905 0.981974
O -2.095079 -2.195504 0.653037
F-6.054183 1.317420-2.316378
F -4.187617 0.356726 -2.895452
F -5.612487 -0.704724 -1.638032

C -4.864851 -2.941072 1.725755

TON DT T ITOITOIZTONOONN



H -4.658491 -2.788208 2.790340
H -5.921333 -3.176315 1.586099
H -4.245211 -3.757544 1.344283
C-3.473382 0.478029 3.089560
H-3.211137 0.464680 4.149384
H-3.115693 1.404094 2.630500
H -4.556869 0.415987 2.965748
H-2.262212 3.444266 -0.818069
H -0.793463 -2.040695 0.637366

Dimer

S 1.427189 -0.975729 0.926824
S-4.151019 0.554918 -0.235269

P 0.147815 1.606739 -0.105825
N 0.155994 -0.019856 0.394482
O 0.842003 -2.097356 1.666482
O 2.496416-0.119171 1.449527
C 2.080374 -1.720044 -0.677208

O 1.124027 2.441006 0.866520

O 1.025964 1.574703 -1.455523
0-1.262215 2.101171 -0.201140
F 2.952249 -2.680633 -0.365504
F 1.067148 -2.244591 -1.369642
F 2.688135 -0.788924 -1.409841

O -4.538811 -3.757969 -0.044859
C-2.261254 -3.114073 0.130015
C -1.348996 -2.115267 0.127202
C-1.732703 -0.721982 -0.029844
C -3.144839 -0.449905 -0.238920
C -4.067045 -1.441542 -0.250775
C -3.699778 -2.853196 -0.049351
H -1.971341 -4.151521 0.269321
H -0.294691 -2.333184 0.268727
H -3.450939 0.574114 -0.423235
H -5.118517 -1.237165 -0.430653

C-0.771871
C-1.092774
C-2.043368
C-0.403231
C-2.313351
H -2.550112
C -0.683067

0.284576 -0.013558
1.739733 -0.011956
2.275739 0.874641
2.615049 -0.869497
3.644116 0.883903
1.619116 1.575027
3.979605 -0.866303

H 0.345548 2.213476 -1.545753

C-1.639944
H -3.044734
H -0.151833
H -1.852335

4.499203 0.009731
4.042133 1.581921
4.639372 -1.546897

5.564738 0.016609

0.608411 -0.024600 0.006911

C 0.736064

2.699111 2.231087

H 1.333897 3.549548 2.562240

H -0.327843

0.967230
1.313066
1.788301
0.389886
1.996155

njaviiavii@as

2.945005 2.292621
1.824415 2.844130
2.807127 -2.147713
2.519990 -3.086563
3.357705 -2.351299
3.421280 -1.554839

1.811607 -0.229220 0.018562
3.212019 -0.470750 0.036078
4.118157 0.598938 0.198438
3.717795 -1.780153 -0.107633
5.488971 0.360278 0.215326
3.731113 1.606842 0.311354
5.090464 -2.008089 -0.087925
3.023692 -2.605144 -0.234393

C -3.496564 -1.099881 -0.019684
0 -2.313185-1.357502 0.126018
C -4.546338 -2.190872 -0.065281
H -5.531121 -1.832317 0.245281
H -4.623629 -2.558803 -1.095813
H -4.224579 -3.019449 0.570672
H -0.750622 -0.515196  0.322998
H -2.937045 1.190579 -0.225691

Substrate

T T IZTOITOIZTONOONOON

5.979340 -0.941170 0.072818
6.177981 1.190795 0.341177
5.469100 -3.020291 -0.198848
7.050289 -1.123259 0.087336
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