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EXPNO 5
PROCNO 1 )
F2 - Acquisition Parameters
Date_ 20141226
Time 2.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 54274 NO2
SOLVENT CDC13
NS 16 |
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz 3a
AQ 3.2998593 sec
RG lel
DW 60.800 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300098 MHz U A / /
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SSB 0
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GB 0
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Figure SO1. *H NMR Spectrum of 3a (Major isomer)
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NAME INN-PB-71-C-13C AA A AAAAA A A — - © ~ o~ ~ < ™A N

EXPNO 6

PROCNO 1

F2 - Acquisition Parameters

Date_ 20141226

Time 2.42

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 864

DS 4

SWH 26041.666 Hz

FIDRES 0.397364 Hz NO2

AQ 1.2582912 sec

RG 2050 |

DW 19.200 usec

DE 6.50 usec N S

TE 296.6 K |

D1 1.00000000 sec 3a

D11 0.03000000 sec

TDO 1

======== CHANNEL f1l ========

NUC1 13C

Pl 8.50 usec

PL1 -2.00 dB

PL1W 56.53121948 W

SFO1 100.6238364 MHz

======== CHANNEL f2 ========

CPDPRG[2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 13.69 dB

PL13 14.50 dB

PL2W 10.56200695 W

PL12W 0.35871249 W

PL13W 0.29767781 W

SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SFE 100.6127514 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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Figure S02. **C NMR Spectrum of 3a (Major isomer)



Current Data Parameters

Page 6 of 74

NAME INN-PB-CH-37-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170210
Time 0.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930 NO2
TD 65536
SOLVENT CDC13 ’
NS 18
DS 2 N™ s
SWH 10000.000 Hz 3a
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72
DW 50.000 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300136 MHz
WDW EM
SSB 0 Yy vy e ) RV s
LB 0.30 Hz
GB 0
PC 1.00
J UM N
P N I I I |
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Figure S03. *H NMR Spectrum of 3a (major + minor, dr 80:20)
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Date_ 20170210
Time 9.35 N
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 14040
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec NO,
RG 197.27
DW 16.800 usec ’
DE 6.50 usec
TE 297.7 K N S
D1 1.00000000 sec | 3
D11 0.03000000 sec a
TDO 1
CHANNEL f1
125.7703637 MHz
13C
8.90 usec
103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.17267001 W
F2 - Processing parameters
SI 32768
SE 125.7577768 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| ! 4 A
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Figure S04. *C NMR Spectrum of 3a (major + minor, dr 80:20)



Page 8 of 74

NOOOMNDATOAONOODITNODDNO T 00N LD
OO0V OO OWONTOMONHOMNMNNOODOMOWLS OLW Q0 < n o w o © < NN S~
ERNRNNOY P I RTINRNRN I BH ORI RE RN YN ®S A mON
MO MOOMOMOOHOANNNNNNNNNNAAAAO O OO © ~ I~ © o« N OO0 OO N
AdddAdddddAdAddAdAdAAAAAAAAAA O ® N~~~ < < MOMmOHONNN

Current Data Parameters l\\\NW%// ‘ ‘ \‘/ \ / W/ \ /

NAME INN-PB-CH-37-APT

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170210

Time 0.33

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG jmod

D 65536

SOLVENT cpcl3 NOZ

NS 1024

e : |

SWH 29761.904 Hz

FIDRES 0.454131 Hz N S

AQ 1.1010048 sec I

RG 197.27 3a

DW 16.800 usec

DE 6.50 usec

TE 296.8 K

CNST2 145.0000000

CNST11 1.0000000

D1 1.00000000 sec

D20 0.00689655 sec

TDO 1

== CHANNEL fl ==

SFO1 125.7703643 MHz

NUC1 13C

Pl 8.90 usec

P2 17.80 usec

PLW1 103.00000000 W

== CHANNEL f2 ==
hne] 2001 00085, M e .

NUC2 TH ) i !

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.00000000 W

PLW12 0.34327999 w

F2 - Processing parameters

ST 32768

SF 125.7577763 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T T T T T T T T T T T T T T
200 190 180 170 150 140 130 120 110 100 90 80 40 30 20 10 ppm

Figure S05. *C-APT NMR Spectrum of 3a (major + minor, dr 80:20)
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NAME INN-CH-67-1H
EXPNO 7
PROCNO 1 p \
F2 - Acquisition Parameters OMe
Date_ 20140414
Time 19.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13 N02
NS 13 |
DS 2
SWH 10000.000 Hz N IS
FIDRES 0.152588 Hz | 3b
AQ 3.2767999 sec
RG 30.72 >
DW 50.000 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
SI 65536 /
SF 500.1300122 MHz
b o Sl A s T 7
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
10 9 8 7 6 5 4 3 2 1 ppm
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Figure S06. 'H NMR Spectrum of 3b (major + minor, dr 73:27)
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Figure S07. *C NMR Spectrum of 3b (major + minor, dr 73:27)
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EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date 20140414
Time 19.49
INSTRUM spect
PROBHD 5 mm PABBO BB/ OMe
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 134
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 NO,
DW 16.800 usec ‘
DE 6.50 usec
TE 294.9 K N S
D1 1.00000000 sec I
D11 0.03000000 sec 3b
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 w
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 13.00000000 w
PLW12 0.34327999 W
PLW13 0.21969999 W
F2 - Processing parameters
ST 32768
SF 125.7577774 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
oy s ual . y i i w’ Wetsiaapimmpimhing ' ¢ N .Jﬂ‘ W g
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Current Data Parameters
NAME INN-PB-CH-P-OME-APT OMe
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190123
Time 13.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG Jjmod
TD 65536 NOZ
SOLVENT CDC13
NS 201 |
DS 0
SWH 29761.904 Hz N S
FIDRES 0.454131 Hz | 3b
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 298.6 K
CNST2 145.0000000
CNST11 1.0000000
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
CHANNEL f1 =
125.7703643 MHz
13C
8.90 usec
17.80 usec
103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLII2 16.00000000 W A . A . o "
L UL 32000001 W 1 [ haitinnd o v v
F2 - Processing parameters W
SI 32768
SF 125.7577748 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S08. *C-APT NMR Spectrum of 3b (major + minor, dr 73:27)
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NAME INN-PB-70-C-1H
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters OMe
Date 20150211
Time 23.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30 O NO,
TD 65536
SOLVENT CDC13 ’
NS 16
DS 2 N S
SWH 10000.000 Hz | 3¢
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72
DW 50.000 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
P1 13.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300129 MHz ///, ,//J/” ]/ I A
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 MM
5 4 3 2 1 ppm

RN NEREEIE F’Zwﬁﬁ vvm%\ﬁﬁ

N N[O NN|O|© QeI |NIne|N

ol olold|olo ololdld m|H|loldla|Hlo

Figure S09. *H NMR Spectrum of 3c (major + minor, dr 80:20)
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Current Data Parameters LR RN R EEEE R EEEEEE R P Y @ S o S3a o
NAME INN-PB-70-13C T A A A A A A A A A A A A A A A A A A A A A A A A A A0 0 MMM nw < < MmMOAN N
EXPNO 15
PROCNO 1
F2 - Acquisition Parameters
Date 20140519
Time 22.28
INSTRUM spect ()“Ae
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 159
DS 4 NO,
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 N S
DW 16.800 usec |
DE 6.50 usec 3C
TE 297.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.21969999 W
F2 - Processing parameters
ST 32768
SF 125.7577748 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

vt e e
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S10. **C NMR Spectrum of 3c (major + minor, dr 80:20)
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Current Data Parameters AddddddddddAdAAAdAAAAAAAAAAAAAA A0 O MM~ [TolTe} < < MON
NAME INN-PB-70-APT
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190120
Time 0.12
INSTRUM spect OMe
PROBHD 5 mm PABBO BB/
PULPROG jmod
TD 65536
SOLVENT CDC13
NS 512
DS 0
SWH 29761.904 Hz NO2
FIDRES 0.454131 Hz
AQ 1.1010048 sec |
RG 197.27
DW 16.800 usec
DE 6.50 usec N S
TE 299.5 ¥ |
CNST2 145.0000000 3c
CNST11 1.0000000
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703643 MHz
NUC1 13C
Pl 8.90 usec
P2 17.80 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
o s
327768 ‘ h
SF 125.7577712 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S11. *C-APT NMR Spectrum of 3¢ (major + minor, dr 80:20)
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NAME INN-PB-69-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20170217

Time 17.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 54274
SOLVENT CDC13

NS 5

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 181

DW 60.800 usec
DE 6.50 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 14.75 usec
PL1 -1.00 dB
PLIW 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300100 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

VAV B
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Current Data Parameters LS8 E R 8RR ERNNENESSe88888888S88gun~e <o SSo o
NAME INN-PB-TI-PIP-13C T A A A A A A A A A A A A A A A AAAAAAAAAAAAAOOOMNNMN < < MmoMOAN N
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20190130
Time 13.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30 O
TD 65536
SOLVENT CDC13
NS 197
DS 0 O
SWH 29761.904 Hz
FIDRES 0.454131 Hz NO,
AQ 1.1010048 sec
RG 197.27 |
DW 16.800 usec
DE 6.50 usec N S
TE 298.3 K
D1 1.00000000 sec 3d
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 w
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577750 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

e " e oy g doatiaroetive
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S13. *C NMR Spectrum of 3d (major + minor, dr 78:22)
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Current Data Parameters AdddAddAdAdAdAdAdAAAAAAAAAAAAA A A A A A A A OO NNMNS < < ™M o™ N
NAME INN-PB-TI-PIP-APT
EXPNO 2
PROCNO 1
N
F2 - Acquisition Parameters
Date 20190130 0]
Time 12.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod ()
TD 65536
SOLVENT CDC13
NS 382 Pd()Q
DS 0
SWH 29761.904 Hz |
FIDRES 0.454131 Hz
a0 1.1010048 sec N S
RG 197.27
DW 16.800 usec
DE 6.50 usec 3d
TE 298.0 K
CNST2 145.0000000
CNST11 1.0000000
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
== CHANNEL fl ===
125.7703643
13C
8.90 usec
17.80 usec
103.00000000 w
== CHANNEL f2 ===
500.1320005
NUC2 1H
CPDPRG[2 waltzl6
FEIAEIRY (AT ITATETY P " . " " - "
PLW2 16.00000000 W' ’ ' ] U | M I
PLW12 0.44556001 W
F2 - Processing parameters
SI 32768
SF 125.7577753 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S14. *C-APT NMR Spectrum of 3d (major + minor, dr 78:22)
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NAME INN-PB-65-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20170212
Time 1.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™D 65536 O NO,
SOLVENT cDCl3 |
NS 7
DS 2 N S
SWH 10000.000 Hz |
FIDRES 0.152588 EHz 3e
AQ 3.2767999 sec
RG 80.35
DW 50.000 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 18
Pl 13.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300136 MHz
WDW EM /// VN - S A s
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e O I L L I |
10 9 8 7 6 5 4 3 2 1 ppm
W’; — ﬁ%ﬁﬁ N Nrcﬁm o(<st[w©)(—
OOV NN DD NIN|O|O Qo N
NN =l l=]l=]=} ololHlo alalollo
Figure S15. *"H NMR Spectrum of 3e (major + minor, dr 82:18)
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Current Data Parameters SEFREIILLNERNEINIYIINEEES S nnw N SSa o
NAME INN-PB-65-13C T A A A A A A AAAAAAAA A A A A A A A o oo N~~~ < < oM oM AN N
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20190123
Time 13.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 599
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz NO,
AQ 1.1010048 sec |
RG 197.27
D 16.800 usec N S
DE 6.50 usec |
TE 298.6 K
D1 1.00000000 sec 3e
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 w
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 w
F2 - Processing parameters
SI 32768
SF 125.7577744 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S16

. 13C NMR Spectrum of 3e (major + minor, dr 82:18)
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Current Data Parameters

NAME INN-PB-65-APT

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date 20190123

Time 13.12

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG jmod

TD 65536 N02

SOLVENT CDC13

NS 500 ’

Ds 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz N S

AQ 1.1010048 sec |

RG 197.27 3e

DW 16.800 usec

DE 6.50 usec

TE 298.9 K

CNST2 145.0000000

CNST11 1.0000000

Dl 1.00000000 sec

D20 0.00689655 sec

TDO 1

SFO1 125.7703643 MHz

NUC1 13C

Pl 8.90 usec

P2 17.80 usec

PLW1 103.00000000 W

== CHANNEL f2 ==

SFO2 500.1320005 MHz

NUC2 1H

CPDPRG[2 waltzlé

PCPD2 80.00 usec

PLW2 16.00000000 W

R38R} O 4deoa00d Tl " N N N ~ N "

" » iy y e v "

F2 - Processing parameters 7 I

SI 32768

SF 125.7577746 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S17. *C-APT NMR Spectrum of 3e (major + minor, dr 82:18)
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Current Data Parameters
NAME INN-PB-72-1H
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20140708
Time 23.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930 O NO,
i) 65536 ‘
SOLVENT CDC13
NS 16 ITI S
DS 2
SWH 10000.000 Hz 3f
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72
DW 50.000 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.00 usec
PLW1 13.00000000 w
F2 - Processing parameters
SI 65536
SF 500.1300118 MHz Ve as /[/[ Jr o Ve /7
WDW EM - - -
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
W{JVL— iy M
L B I e B e e B e T e e o e
10 9 8 7 6 5 4 3 2 1 ppm
o’{ﬁﬁmmmﬁﬁ%ﬁ 0|0 cv)j ® m| oo (e
Slolo|a|a|o|m|a|S|=[a| (oo S| |& S|=|of|e
Al |d[o|d|d[d|O|dA[H|O olo ol |o m-|H||o

Figure S18.

'H NMR Spectrum of 3f (major + minor, dr >95:05)
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Current Data Parameters 23333333998 8883338 NN & 8
NAME INN-PB-72-13C
4 A Y ]
PROCNO 1
F2 - Acquisition Parameters
Date 20140709
Time 9.48 (
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 16340
DS 4
SWH 29761.904 Hz NO;
FIDRES 0.454131 Hz |
AQ 1.1010048 sec
RG 197.27 N S
DW 16.800 usec |
DE 6.50 usec 3f
TE 298.3 K L
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.21969999 w
F2 - Processing parameters
ST 32768
SF 125.7577710 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L Lu . A _k_,_JLA _4~_‘_“,_,k4 u
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S19. *C NMR Spectrum of 3f (major + minor, dr >95:05)
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Figure S20. 'H-"H COSY NMR Spectrum of 3f (major + minor, dr >95:05)
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Current Data Parameters

NAME INN-PB-TI-NAP-COSY
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20181119

Time 4.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG cosygpqf

TD 2048
SOLVENT CDC13

NS 16

DS 0

SWH 2794.337 Hz
FIDRES 1.364422 Hz
AQ 0.3664555 sec
RG 1150

bW 178.933 usec
DE 6.50 usec
TE 297.3 K

DO 0.00000300 sec
D1 1.00000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00035785 sec
======== CHANNEL fl ========
NUC1 1H

PO 13.50 usec
Pl 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1322023 MHz
====== GRADIENT CHANNEL =====
GPNAM[1] SINE.100

GPZ1 10.00 %
Pl6 1000.00 usec

Fl1 - Acquisition parameters
TD

SFO1 400.1322 MHz
FIDRES 21.830650 Hz
SW 6.984 ppm
FnMODE QF

F2 - Processing parameters
ST 1024

SF 400.1300101 MHz
WDW SINE

SSB 0

LB 0 Hz

GB 0

PC 1.40

F1 - Processing parameters
SI

MC2 QF

SF 400.1300101 MHz
WDW SINE

SSB 0

LB 0 Hz

GB 0
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Figure S21. 'H-"H NOESY NMR Spectrum of 3f (major + minor, dr >95:05)
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Current Data Parameters (
NAME INN-PB-TI-NO2-1H
EXPNO 2
PROCNO 1
O,N

F2 - Acquisition Parameters
Date 20190719
Time 21.36 O NO,
INSTRUM spect ]
PROBHD 5 mm PABBO BB-
PULPROG 2930 N S
D 54274 | 3¢
SOLVENT CDC13 N
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 287
DW 60.800 usec
DE 6.50 usec
TE 294.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz

— 2R - — P
F2 - Processing parameters
SI 32768
SF 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

10 9 8 7 6 5 4 3 2 1 ppm
0 Tl (IR ™ © ~(oloy
e N ele|e el e el
I N[ ||| — - —AM|

Figure S22. *H NMR Spectrum of 3g (major + minor, dr >95:05)



Current Data Parameters

NAME INN-PB-66-13C
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date 20140702

Time 20.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1521

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27

DW 16.800 usec
DE 6.50 usec
TE 296.9 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 13.00000000 w
PLW12 0.34327999 W
PLW13 0.21969999 w

F2 - Processing parameters
ST 32768

SF 125.7577683 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

nwos
<N o
~ I~ ©
~ 0~ ~

——149.45
137.79
135.37
133.74
132.04
129.10
129.06
126.61
125.32
121.66
120.01
117.30

——108.70

——104.44

—84.71

A P
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Figure S23. *C NMR Spectrum of 3g (major + minor, dr >95:05)
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Current Data Parameters — Ad A d A A dAAAAA - © N~~~ ™ ™ N
NAME INN-PB-66-APT
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20190123
Time 16.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod
D 65536
SOLVENT cpe13 O5N
NS 110
DS 0
SWH 29761.904 Hz Pq()z
FIDRES 0.454131 Hz
20 1.1010048 sec |
RG 197.27
DW 16.800 usec
DE 6.50 usec ’Tj S
TE 298.2 K
CNST2 145.0000000 3g
CNST11 1.0000000
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
== CHANNEL fl ==
125.7703643 MHz
13C
8.90 usec
17.80 usec
103.00000000 W
== CHANNEL f2 ==
500.1320005 MHz
1H
waltzl6
80.00 usec
16.00000000 W
0.44556001 W
125.7577725
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 100 90 80 70 60 50 40 30 20 10 ppm

Figure S24. ®*C-APT NMR Spectrum of 3g (major + minor, dr >95:05)
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Current Data Parameters

NAME INN-CH-66-1H
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date 20140410
Time 17.59
INSTRUM spect
PROBHD 5 mm SEI 1H/D-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16 Cl
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz O NO,
AQ 3.9845889 sec |
RG 32
DW 60.800 usec lTl S
DE 6.50 usec
TE 297.0 K 3h
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 6.75 usec
PL1 -3.00 dB
PL1W 16.73965454 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768 //
SF 400.1300095 MHz / 174 4 / / 7
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Jk ﬂ _LJ} s
10 9 8 6 5 4 3 2 1 ppm

[0 (o)) fe°) N ToY I [fs2)
MR~ NN — N Qo™
Al || — — il

Figure $25. *"H NMR Spectrum of 3h (major + minor, dr >95:05)
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Current Data Parameters EESAS28RETSS 8 3 RN s  gn
NAME INN-CH-66-13C Ll I B B B B B B I B B | — — @ N~~~ [s2} o N
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140410
Time 17.50
INSTRUM spect
PROBHD 5 mm SEI 1H/D- p <
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 202
DS 4
SWH 24038.461 Hz Cl
FIDRES 0.366798 Hz
AQ 1.3631488 sec NO,
RG 2050
DW 20.800 usec ’
DE 6.50 usec
TE 297.3 K N S
D1 1.00000000 sec | 3h
D11 0.03000000 sec
TDO 1
= == CHANNEL f1 =
13C
13.00 usec
PL1 -3.00 dB
PL1W 71.16858673 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 18.48 dB
PL13 19.00 dB
PL2W 16.73965454 W
PL12W 0.11905469 W
PL13W 0.10562007 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127579 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S26. *C NMR Spectrum of 3h (major + minor, dr >95:05)
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Current Data Parameters

NAME INN-PB-TI-5-BR-1H
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date 20190130
Time 13.14 B
INSTRUM spect r
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 5 NO,
DS 0
SWH 10000.000 Hz |
FIDRES 0.152588 Hz N
AQ 3.2767999 sec S
RG 30.72 | 3i
DW 50.000 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
57 500.1300111 Maz J kst 1 e a
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Mm ﬂh » L
10 9 2 1 ppm

4 3
(0| M|~
Hlmlol-lo
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Current Data Parameters SRR R I R R RN EEEEEE P R Bd oS98 o
NAME INN-PB-TI-5-BR-13C A A A A A A A A A A A A A A A A A AAAAAAAAAADO O M~~~ < < o MmN N
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date 20190130
Time 13.20
INSTRUM spect
PROBHD 5 mm PABBO BB/ Br
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 116
DS 0
SWH 29761.904 Hz N02
FIDRES 0.454131 Hz
aQ 1.1010048 sec ‘
RG 197.27
DW 16.800 usec N S
DE 6.50 usec | 3.
TE 298.2 K I
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 w
F2 - Processing parameters
SI 32768
SF 125.7577796 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
iy o poh ald i Vi h W ' ¥ N -
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S28. *C NMR Spectrum of 3i (major + minor, dr 81:19)
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Current Data Parameters dTA A A A A A A AAAAAAAAAAAAA A A A A A A A00 NN < < MmN N

NAME INN-PB-TI-5-BR-APT

e I — Y N/

PROCNO 1

F2 - Acquisition Parameters

Date 20190130

Time 13.15

INSTRUM spect

PROBHD 5 mm PABBO BB/ Br

PULPROG Jjmod

TD 65536

SOLVENT CDC13

NS 124

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

R0 1.1010048 sec NOZ

RG 197.27

DW 16.800 usec

DE 6.50 usec

TE 298.1 K N S

CNST2 145.0000000 | .

CNST11 1.0000000 3i

D1 1.00000000 sec

D20 0.00689655 sec

TDO 1

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

SFO1 125.7703643 MHz

NUC1 13C

Pl 8.90 usec

P2 17.80 usec

PLW1 103.00000000 W

======== CHANNEL f2 ========

SFO2 500.1320005 MHz

NUC2 1H

CPDPRG[2 waltzlé

PCPD2 80.00 usec

PLW2 16.00000000 W

PLW12 0.44556001 W

I A Y . . A o b o o

ST 32768 (

SF 125.7577803 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S29. *C-APT NMR Spectrum of 3i (major + minor, dr 81:19)
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Current Data Parameters

NAME INN-PB-86-C-1H
EXPNO 10
PROCNO 1
Br
F2 - Acquisition Parameters
Date_ 20150121
Time 22.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13 O NO,
NS 16 |
DS 2
SWH 10000.000 Hz N S
FIDRES 0.152588 Hz | 3
AQ 3.2767999 sec
RG 30.72
DW 50.000 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
ST 65536 / j
SF 500.1300123 MHz
st 23 A /! A7/
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 JUJ
J LL e

I A L I

10 9 8 6 5 4 3 2 1 ppm

7
ofo|o|st|m] (o lfe) (o]
QMWW (W0 LW QY|
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Figure $30. *H NMR Spectrum of 3j (Major isomer)
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Current Data Parameters A5 I328NI28 Y g : : g g g 2
NAME INN-PB-86-C-13C L B B B B B I I I B | — [ce) N~~~ < o N
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date 20150121 Br
Time 22.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 642
DS 4 Pdc)z
SWH 29761.904 Hz
FIDRES 0.454131 Hz |
AQ 1.1010048 sec
RG 197.27 S
DW 16.800 usec | .
DE 6.50 usec 3]
TE 297.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 w
PLW12 0.34327999 W
PLW13 0.21969999 w
F2 - Processing parameters
SI 32768
SF 125.7577674 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S31

. 13C NMR Spectrum of 3j (Major isomer)
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NAME INN-PB-TI-4-BR-1H

EXPNO 6

PROCNO 1 N

F2 - Acquisition Parameters Br

Date_ 20170327

Time 0.10

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDC13 NO,

NS 6

DS 0 !

SWH 10000.000 Hz N

FIDRES 0.152588 Hz .S

AQ 3.2767999 sec | 3j

RG 119.07

DW 50.000 usec

DE 6.50 usec

TE 298.6 K

D1 1.00000000 sec

TDO 1

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

SFO1 500.1330885 MHz

NUC1 1H

Pl 13.00 usec

PLW1 13.00000000 W

F2 - Processing parameters

SI 65536 j {

SF 500.1300130 MHz

st 30 sy /i N s

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

I D A M I |
10 9 2 1 ppm

8 7 6 5
DN A~ H D)0 NI
alolHlHlclslololo olol-l«

Figure $32. *H NMR Spectrum of 3j (major + minor, dr 87:13)
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Current Data Parameters R EEEEER R R R EEEEEE R TN ad Sod o
NAME INN-PB-TI-4-BR-13C AT A A A A A A A A A A A A A A A A AAAAAA o0 N~~~ < < oM MmN N
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170327
Time 10.01
INSTRUM spect Br
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 14164
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz NO,
AQ 1.1010048 sec
RG 197.27 |
DW 16.800 usec
DE 6.50 usec N S
TE 299.5 K | .
D1 1.00000000 sec 3j
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 w
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.17267001 W
F2 - Processing parameters
ST 32768
SF 125.7577664 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

J J - n
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure $S33. **C NMR Spectrum of 3j (major + minor, dr 87:13)
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Current Data Parameters AdddddddddAdAdAAdAAAAAAAAAAA O O N~~~ < < MmO
NAME INN-PB-TI-4-BR-APT
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date 20170327
Time 0.31 B
INSTRUM spect Br
PROBHD 5 mm PABBO BB/
PULPROG jmod
TD 65536
SOLVENT CDC13
NS 2559
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 N02
DW 16.800 usec
DE 6.50 usec |
TE 299.2 K
CNST2 145.0000000
CNST11 1.0000000 Pd E;
D1 1.00000000 sec | 3
D20 0.00689655 sec j
TDO 1
== CHANNEL fl ==
125.7703643 MHz
13C
8.90 usec
17.80 usec
103.00000000 w
== CHANNEL f2 ==
500.1320005 MHz
1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 W
PLW12 0.34327999
125.7577679
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S34. *C-APT NMR Spectrum of 3j (major + minor, dr 87:13)
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NAME INN-PB-P-CL-1H

EXPNO 1

PROCNO 1 Cl

F2 - Acquisition Parameters

Date 20190125

Time 13.15

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 65536 NO,

SOLVENT CDC13

NS 5 |

DS 0

SWH 10000.000 Hz N~ ~s

FIDRES 0.152588 Hz | 3k

AQ 3.2767999 sec

RG 98.91

DW 50.000 usec

DE 6.50 usec

TE 298.0 K

D1 1.00000000 sec

TDO 1

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

SFO1 500.1330885 MHz

NUC1 1H

Pl 13.35 usec

PLW1 16.00000000 W

F2 - Processing parameters

SI 65536 M

SF 500.1300136 MHz

L I N A4/

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

I D A M I |
10 9 2 1 ppm

8 7 6 5 4 3
NEIRIEINNSS <[]0 o|0(S|H|S|
N[HIN|H O[O OO OlOIM|O|H|O

Figure $35. *H NMR Spectrum of 3k (major + minor, dr 90:10)
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SO0 0D DO N D TMODODNANNOMO
N=HONMDY DM QOO QNGO O©MOD Q Q Q- pand
Current Data Parameters CEREEEERE 582998888 2 3 o 4§ 2
NAME lnn—pb—62—l3c o - — L B B B B I B B B I @ o < < N o
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20150223
Time 10.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1500
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
A0 1.1010048 sec NO,
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 w
PLW12 0.34327999 W
PLW13 0.21969999 w
F2 - Processing parameters
SI 32768
SF 125.7577697 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
I
T T T T T
200 190 180 170 10 0 ppm

Figure $S36. *C NMR Spectrum of 3k (major + minor, dr 90:10)
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Current Data Parameters AddddddAdddAdAdAdAAAAAAAAA A A A ® N~~~ < < MmN
NAME INN-PB-P-CL-APT
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20190125
Time 14.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod
TD 65536 Cl
SOLVENT CDC13
NS 764
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec N02
TE 298.5 K
CNST2 145.0000000 |
CNST11 1.0000000
D1 1.00000000 sec
D20 0.00689655 sec Pq ES
TDO 1 | 3k
== CHANNEL fl ==
125.7703643 MHz
13C
8.90 usec
17.80 usec
103.00000000 w
== CHANNEL f2 ==
500.1320005 MHz
1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
F2 - Processing parameters L
ST 700G T
SF 125.7577717 MHz T I
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S37. *C-APT NMR Spectrum of 3k (major + minor, dr 90:10)
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Current Data Parameters
NAME INN-PB-CH-63-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20170215 \
Time 17.24
INSTRUM spect —
PROBHD 5 mm PABBO BB- o
PULPROG zg30
TD 54274
SOLVENT CDC13 NO,
NS 5
DS 0 ’
SWH 8223.685 Hz N
FIDRES 0.151522 Hz S
AQ 3.2998593 sec | 31
RG 128
DW 60.800 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
oF 400.1300101 Mz Iy /s Js s Il Y4
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
10 9 2 1 ppm

8 7 6 5 4 3
W#% Q% vmo\vﬁ ﬁﬁﬁﬁ%
QY |®| N0 A A R MRS
—lolol-lol- oldlol  |-lololo ol-l-lml-lo

Figure $38. *H NMR Spectrum of 31 (major + minor, dr 70:30)
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Current Data Parameters AEgYREERRRNEESS5ESSS88838 Sarnng fe oo o
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date 20170216
Time 3.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536 —
SOLVENT CDC13
NS 13396 ONPZ
DS 4
SWH 26041.666 Hz
FIDRES 0.397364 Hz NO,
AQ 1.2582912 sec
RG 2050 ’
DW 19.200 usec
DE 6.50 usec N S
TE 297.1 K | 31
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 8.50 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6238364 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SE 100.6127533 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| A

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure $39. *C NMR Spectrum of 31 (major + minor, dr 70:30)
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Current Data Parameters AAd A AAAAAAA A A AAdAAAAAAA 0 ”m ™
NAME INN-PB-CH-63-APT
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170215
Time 17.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod —
TD 65536
SOLVENT CDC13
NS 2048 Z
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz N02
AQ 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 297.6 K S
CNST2 145.0000000
CNST11 1.0000000
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
CHANNEL f1
13C
8.50 usec
17.00 usec
-2.00 dB
56.53121948 W
100.6228298 MHz
CHANNEL f2
waltzl6
1H
80.00 usec . o
bt Ay . .
13.69 dB
10.56200695 W
0.35871249 W
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127534 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T
200 190 180 170 160 10 ppm

Figure S40. *C-APT NMR Spectrum of 3| (major + minor, dr 70:30)
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NAME INN-PB-CH-62-1H

EXPNO 5

PROCNO 1

F2 - Acquisition Parameters —

Date_ 20170129

Time 20.51 S

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930 NO,

TD 65536 |

SOLVENT CDC13

NS 6

: 2 Vs

SWH 10000.000 Hz m

FIDRES 0.152588 Hz

AQ 3.2767999 sec

RG 119.07

DW 50.000 usec

DE 6.50 usec

TE 296.9 K

D1 1.00000000 sec

TDO 1

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

SFO1 500.1330885 MHz

NUC1 1H

Pl 13.00 usec

PLW1 13.00000000 W

F2 - Processing parameters

ST 65536 /

SF 500.1300136 MHz / }

. o I Al Ao NS s

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

I A L I
10 9 5 2 1 ppm

8 7 6 4 3
O (ot | NN = oo (o] ey ()OO
F’j"@ﬁm || F’f‘ﬁ'jﬁ\q
alo|d|c|mialo —|ol- Sldlailm|-lo

Figure S41. *H NMR Spectrum of 3m (major + minor, dr 60:40)
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Figure S42. *C NMR Spectrum of 3m (major + minor, dr 60:40)

A0 HO DT NN MOMO© 00O NDM O

AN O0O0OMNAA0MNIN Y 000 OLWNMR S8 23 O a38 @
Current Data Parameters 985NN RRRRELEIIRISEBEEE Ny ~ro SN SO® o
NAME INN-PB-CH-62-13C AddAdddAdAdAd A A AAAAAAAA A A A A o 00 N~~~ nmm MOOmON
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20170129
Time 16.07
INSTRUM spect h
PROBHD 5 mm PABBO BB/ —
PULPROG zgpg30
D 65536 S
SOLVENT CDC13
NS 2503
DS 0
SWH 29761.904 Hz NO,
FIDRES 0.454131 Hz |
AQ 1.1010048 sec
RG 197.27 N S
DW 16.800 usec | 3m
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 w
PLW12 0.34327999 W
PLW13 0.17267001 W
F2 - Processing parameters
SI 32768
SF 125.7577731 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
el L - A

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters A A A A A A A A A A A A A A A A A A A A A A 0 o N~~~ M m MmoMOAN N
NAME INN-PB-CH-62-APT
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20170129
Time 14.49
INSTRUM spect i
PROBHD 5 mm PABBO BB/
PULPROG jmod S 7
TD 65536
SOLVENT CDC13
NS 512
DS 0 NO,
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 ’Tl S
DW 16.800 usec
DE 6.50 usec 3m
TE 298.1 K
CNST2 145.0000000
CNST11 1.0000000
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
== == CHANNEL fl ========
SFO1 125.7703643 MHz
NUC1 13C
Pl 8.90 usec
P2 17.80 usec
PLW1 103.00000000 W
== CHANNEL f2 ========
500.1320005 MHz
1H
CPDPRG[2 waltzlé
0.34327999 W
F2 - Processing parameters
SI 32768
SF 125.7577729 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S43. ®C-APT NMR Spectrum of 3m (major + minor, dr 60:40)
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NAME INN-PB-74-1H
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters

Page 47 of 74

Date_ 20170220
Time 17.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT CDC13 NO,
NS 16
DS 0 |
SWH 8223.685 Hz N S
FIDRES 0.151522 Hz
AQ 3.2998593 sec H 3n
RG 90.5 \
DW 60.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters /
ST 32768
SF 400.1300094 MHz / [ Wt -/ S /
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
I A L I
10 9 8 7 6 5 4 3 2 1 ppm
™ Wém% ol(<|o | (o] (s |
I3\ [d|o|o|olo|o M| D[S ™| o] ™ o|o
—i Hl<lHlololHlo oll-ld <l |4l lo ™|

Figure S44. *H NMR Spectrum of 3n (major + minor, dr 77:23)



Current Data Parameters

NAME INN-PB-74-13C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

TS OMOANDONUNONTTIMNT NN L

ONOOMOOVYENOOMITMNMONOMOMOTMO©O n o<
ONNOSTODDDOONWWID A ATOOONO O ®®D NR
NMOOMOHOOHOANNNANNNNNNNNNAAAAOO ~N~©
A A A A A A A A A A AAAAAATA A A AAA [l e

——88.89
—85.87

)
§

——43.65
——41.95

—29.39
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Date_ 20170219
Time 22.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 828
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec N02
RG 197.27
DW 16.800 usec |
DE 6.50 usec N
TE 299.4 K
D1 1.00000000 sec
D11 0.03000000 sec H 3n
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 w
PLW12 0.34327999 W
PLW13 0.17267001 W
F2 - Processing parameters
ST 32768
SF 125.7577829 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
L 1
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S45. **C NMR Spectrum of 3n (major + minor, dr 77:23)
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Current Data Parameters AdddddAdAdAdAdAAAAAAAAAAAA A A 0 M~~~ MM MOOHNN
NAME INN-PB-CH-63-APT
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170215
Time 17.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod
TD 65536
SOLVENT CDC13
NS 2048
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz NOZ
AQ 1.3631488 sec
RG 2050 ’
DW 20.800 usec
DE 6.50 usec N S
TE 297.6 K |
CNST2 145.0000000
CNST11 1.0000000 H 3"
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
CHANNEL f1
13C
8.50 usec
17.00 usec
-2.00 dB
56.53121948 W
100.6228298 MHz
CHANNEL f2 =
waltzl6
1H
WY VY UWMWMM WMo AR Y Ay oo oo
13.69 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127534 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S46. *C-APT NMR Spectrum of 3n (major + minor, dr 77:23)
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NAME INN-PB-73-1H

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170129

Time 22.33

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 65536 NO,

SOLVENT CDC13 |

NS 6

DS 2 N S

SWH 10000.000 Hz |

FIDRES 0.152588 Hz Ph 30

AQ 3.2767999 sec

RG 98.91

DW 50.000 usec

DE 6.50 usec

TE 296.8 K

D1 1.00000000 sec

TDO 1

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

SFO1 500.1330885 MHz

NUC1 1H

Pl 13.00 usec

PLW1 13.00000000 W

F2 - Processing parameters

ST 65536

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

I A L I
10 9 4 3 2 1 ppm

8 7 6 5
@ (o (m(w|NIS| S SR ol [© o|m
Hl-lol-lHlololo olololo ol lo -Hlo

Figure S47. *H NMR Spectrum of 30 (major + minor, dr 75:25)
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Current Data Parameters SRR FEE R R R E R R R R EEEEEER I @ o S B
NAME INN-PB-73--13C - — T A A A A A A A A A A A AA A A A A A A A A A A0 OMNMNIMN < < N N NN
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date 20140608
Time 13.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 132
DS 4
SWH 29761.904 Hz NO2
FIDRES 0.454131 Hz |
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec ’Tj S
DE 6.50 usec
TE 297.9 K Ph 3o
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 w
PLW12 0.34327999 W
PLW13 0.21969999 w
F2 - Processing parameters
SI 32768
SF 125.7577750 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S48

. 3C NMR Spectrum of 30 (major + minor, dr 75:25)
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Current Data Parameters AddddddddAddAdAdd A A A AAAAAAAAAAA A A OO NNN < < N NN
NAME INN-PB-73-APT
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20170130
Time 0.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod
D 65536
SOLVENT CDC13
NS 1221
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 NO,
DW 16.800 usec |
DE 6.50 usec
TE 297.4 K
CNST2 145.0000000 N S
CNST11 1.0000000 |
D1 1.00000000 sec Ph 30
D20 0.00689655 sec
TDO 1
== CHANNEL f1l ==
125.7703643 MHz
13C
8.90 usec
17.80 usec
103.00000000 W
== CHANNEL f2 ==
500.1320005 MHz
1H
waltzl6é
80.00 usec
13.00000000 w
0.34327999 w
F2 - Processing parameters
SI 32768 “
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S49. *C-APT NMR Spectrum of 30 (major + minor, dr 75:25)
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NAME INN-PB-359-
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190120
Time 22.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
DS 0 |
SWH 10000.000 Hz
FIDRES 0.152588 Hz N S
AQ 3.2767999 sec |
RG 30.72 3p
DW 50.000 usec
DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
ST 65536 /
SF 500.1300134 MHz
. o i {1 1 / s/ /s
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
WMJ | ) .
I A L I
10 9 8 7 6 5 4 3 2 1 ppm
mwvxm“ﬁ%ﬁ ﬁﬁmﬁ ﬁﬁ%\&fm —[o|X)®
S D B A AR SIY|ee Nj©|o|o| X QN|M D
mlivliellelle]iol{e]{e] O|O|H| Al MO N[ [N

Figu

-

e S50. *H NMR Spectrum of 3p (major + minor, dr 69:31)



80
25

Page 54 of 74

OCMMONINTONAHOONODOADOOMID OO
QONIANNOONONMBYOITNORORNAITQ NI ©Qw ] I3V
Current Data Parameters EEHSEIIIIRSRNNNNYNSSE8EE S8 e SN Soaddddd
NAME INN-PB-359-13C A A A A A A A A A A A A A A A A A A A A A A A A o o N~~~ < < MO NNNNNN
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20190120
Time 23.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1511
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz NO,
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec S
DE 6.50 usec |
TE 299.6 K
D1 1.00000000 sec 3p
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 w
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577678 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" " " - . W o) o - "
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S51. **C NMR Spectrum of 30 (major + minor, dr 69:31)
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Current Data Parameters AddAddAddddAdAdAdAAAAAAAAAAA A A ®© © N~~~ < < MO NNNNNN
NAME INN-PB-359-APT
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20190120
Time 23.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod
TD 65536
SOLVENT CDC13
NS 2203
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz N02
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 299.8 K Pq E;
CNST2 145.0000000 |
CNST11 1.0000000 3p
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
== CHANNEL fl ==
125.7703643 MHz
13C
8.90 usec
17.80 usec
103.00000000 w
== CHANNEL f2 ==
500.1320005 MHz
1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
n " " - N o "
P§W12' - '8'.4@@5?0“81'%' ' i I v T
F2 - Processing parameters
SI 32768
SF 125.7577689 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S52. *C-APT NMR Spectrum of 3p (major + minor, dr 69:31)
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NAME INN-PB-360-1H
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190120
Time 19.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cDCl3 NO,
NS 5
DS 0 |
SWH 10000.000 Hz N s
FIDRES 0.152588 Hz
AQ 3.2767999 sec 3q
RG 85.91
DW 50.000 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
ST 65536 j I
SF 500.1300135 MHz /
st S / J sl VA
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
HE .
I D A M I |
10 9 8 7 6 5 1 ppm

4 3 2
< () ©] ] (@ ofm ()= =6 ) NN o
|22 |2 wiw||e vieeeelx SN
ool [ olo|—l- —lmlclol-lo <l ||

Figure S53. *H NMR Spectrum of 3g (major + minor, dr 66:34)
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Current Data Parameters R EE R EEEE R R R EEEE N F Y 98 seadsdCos
NAME INN-PB-360-13C A A A A A A A A A A AAAAAA A A A A A A A o o0 N~~~ < < MO ANNNNNN A A
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date 20190120
Time 19.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 344
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz NO,
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec ’Tj S
TE 299.1 K
D1 1.00000000 sec 3q
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 w
PLW12 0.44556001 W
PLW13 0.22411001 w
F2 - Processing parameters
ST 32768
SF 125.7577690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S54. *C NMR Spectrum of 3q (major + minor, dr 66:34)
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Current Data Parameters AddAddddddAdAdAdAAAAAAAAA A A A ™ © N~~~ < < NANNNN — -
NAME INN-PB-360-APT
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20190120
Time 21.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod
TD 65536
SOLVENT CDC13
NS 1024
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz NO,
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec S
TE 299.2 K
CNST2 145.0000000 3q
CNST11 1.0000000
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
== CHANNEL fl ==
125.7703643 MHz
13C
8.90 usec
17.80 usec
103.00000000 w
== CHANNEL f2 ==
500.1320005 MHz
1H
waltzl6
shaaied o N " N " " i N - L
16.05000%0 W Y L g ¥ ‘ (s " 4 ) Chua i)
0.44556001 W
F2 - Processing parameters
SI 32768
SF 125.7577689 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S55. *C-APT NMR Spectrum of 3q (major + minor, dr 66:34)
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NAME INN-PB-361-1H
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190125
Time 13.55 MeO
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930 NO,
TD 65536
SOLVENT CDC13 ‘
NS 15
DS 0 N™ =8
SWH 10000.000 Hz | 3r
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 61.42
DW 50.000 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300133 MHz
. v e A4 / A MmMrs - s
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| . | A S
I A L I
10 9 8 7 6 5 4 3 2 1 pm
mooco%ﬁ%‘ﬁr\ <o) N'\mﬁ%ﬁh Foo
QBT NN O N XDV |®OC|N Q[
< [Olo|o|o|o|o o Of | ol|o|olNIMm|H[O m|O

Figure S56. *"H NMR Spectrum of 3r (major + minor, dr 79:21)
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Figure S57. *C NMR Spectrum of 3r (major + minor, dr 79:21)
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Current Data Parameters 38 FREINEITL8EENNSS82EEEd Bw rw @ 0 S8 SooNdd

NAME INN-PB-361-13C T A A A A A A A A A AAAAAAAAAAA D o N~~~ 0w < < MM NNNN

EXPNO 4

PROCNO 1

F2 - Acquisition Parameters

Date 20190125

Time 13.56

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

D 65536

SOLVENT CcDC13 MeO

NS 281

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz NO,

AQ 1.1010048 sec |

RG 197.27

DW 16.800 usec

DE 6.50 usec ITJ S

TE 298.6 K 3r

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

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

SFO1 125.7703637 MHz

NUC1 13C

Pl 8.90 usec

PLW1 103.00000000 W

======== CHANNEL f2 ========

SFO2 500.1320005 MHz

NUC2 1H

CPDPRG([2 waltzl6

PCPD2 80.00 usec

PLW2 16.00000000 W

PLW12 0.44556001 W

PLW13 0.22411001 w

F2 - Processing parameters

SI 32768

SF 125.7577737 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

P It A A A A Aoy UM J.m ot i s AN Y M gt Wb s oy

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters dd ddddddddddddAdddAdAdddd D ®© ® N~~~ [ToTo] < < MmONNNN
NAME INN-PB-361-APT
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date 20190125
Time 13.47 3\
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod
TD 65536
SOLVENT CDC13
NS 252
DS 0 MeQO
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 NOZ
DW 16.800 usec
DE 6.50 usec ’
TE 298.8 K
CNST2 145.0000000 N S
CNST11 1.0000000 |
D1 1.00000000 sec 3r
D20 0.00689655 sec
TDO 1
== CHANNEL fl ==
125.7703643 MHz
13C
8.90 usec
17.80 usec
103.00000000 w
== CHANNEL f2 ==
500.1320005 MHz
1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
F2 - Processing parameters 4J
" o " " ™ ™ " ™ . b
SF 125.7577730 MHz N T [ ' i N N i ’ o
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S58. *C-APT NMR Spectrum of 3r (major + minor, dr 79:21)
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Current Data Parameters

NAME INN-2-PB-SO02-1H

EXPNO 3

PROCNO 1

F2 - Acquisition Parameters

Date 20170222

Time 15.00

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 65536 O NO,
SOLVENT CDC13

NS 16

DS 2 N S
SWH 10000.000 Hz | 9]
FIDRES 0.152588 Hz 4 -2
AQ 3.2767999 sec

RG 69.35

DW 50.000 usec

DE 6.50 usec

TE 297.9 K

D1 1.00000000 sec

TDO 1

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

SFO1 500.1330885 MHz

NUC1 1H

Pl 13.00 usec

PLW1 13.00000000 W

F2 - Processing parameters j /

s1 65536 Jr) / TR M 17

SF 500.1300103 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00 /lMiAWJMLJM

L B T 1 B B L B B S L

10 9 8 7 6 5 3 2 1 ppm
N[N [M|H

1.03
08

4
N|O (o2} <S[N(W|O|WV|W [e2

18 & EEERT s
i — —AMM|O|[H| mim

Figure S59. 'THNMR Spectrum of 4 (major + minor, dr 50:50)



Current Data Parameters

NAME INN-PB-502-13C
EXPNO 5
PROCNO 1

110.38

110.22
—87.32
——55.56
——50.98
——46.00
——42.59

F2 - Acquisition Parameters
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NO,

Date 20170222
Time 9.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 14508
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 298.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 w
PLW12 0.34327999 W
PLW13 0.17267001 W
F2 - Processing parameters
ST 32768
SF 125.7577679 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
T T T T T
200 190 180 170 160

Figure $60. **C NMR Spectrum of 4 (major + minor, dr 50:50)
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Current Data Parameters \\\\\N\ //4/%/// ‘ \ \’/ ‘ ‘ ‘ ‘ \/ \/

NAME INN-PB-SO2-APT

EXPNO 4

PROCNO 1

F2 - Acquisition Parameters

Date 20170222

Time 0.20

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG jmod

TD 65536

SOLVENT CDC13

NS 1024

b ; NO,

SWH 29761.904 Hz

FIDRES 0.454131 Hz |

AQ 1.1010048 sec

RG 197.27

DW 16.800 usec ITI 8

DE 6.50 usec

TE 297.7 K 4 2

CNST2 145.0000000

CNST11 1.0000000

D1 1.00000000 sec

D20 0.00689655 sec

TDO 1

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

SFO1 125.7703643 MHz

NUC1 13cC

Pl 8.90 usec

P2 17.80 usec

PLW1 103.00000000 W

======== CHANNEL f2 ========

waltzl6

PCPD2 80.00 usec

PLW2 13.00000000 w

PLW12 0.34327999 w

F2 - Processing parameters

ST 32768

SF 125.7577703 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S61. *C-APT NMR Spectrum of 4 (major + minor, dr 50:50)
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NAME INN-PB-AZIDE-1H

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date 20141222

Time 16.14

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30 N3

TD 54274

SOLVENT CDC13

NS 16

DS 0 S

SWH 8223.685 Hz

FIDRES 0.151522 Hz

AQ 3.2998593 sec

RG 32

DW 60.800 usec

DE 6.50 usec

TE 295.3 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

Pl 14.75 usec

PL1 -1.00 dB

PL1W 10.56200695 W

SFO1 400.1324710 MHz

F2 - Processing parameters

SI 32768

SF 400.1300098 MHz T -7 -

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

1}
S Y ) I I
10 9 8 7 6 5 4 3 ppm

IEINEIEIRREEIEES <SN(d]Q] (NSO (|0 (=)
MO [T|(O|0M~|([P~|00 | O | 1|00 < (WO |10 (00| o
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Figure S62. '"H NMR Spectrum of 6 (major + minor, dr 85:15)
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Current Data Parameters AR RN EEEEEEE NI o Sa S@n o
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20141222
Time 16.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 366
DS 4
SWH 26041.666 Hz
FIDRES 0.397364 Hz h
AQ 1.2582912 sec 3
RG 2050 |
DW 19.200 usec
DE 6.50 usec
TE 295.3 K N S
D1 1.00000000 sec | 6
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 8.50 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6238364 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SE 100.6127545 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S63

. 13C NMR Spectrum of 6 (major + minor, dr 85:15)
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Current Data Parameters

NAME inn-pb-triazole-1h
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141229
Time 21.40 Ph
INSTRUM spect
PROBHD 5 mm PABBO BB- —
PULPROG zg30 N
™D 54274 N_. ~
SOLVENT cDC13 O N
NS 16 ]
DS 0 N
SWH 8223.685 Hz S
FIDRES 0.151522 Hz | 7
AQ 3.2998593 sec
RG 114
DW 60.800 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters /
SI 32768
SF 400.1300451 MHz Jooidlsllss. - s — - ’
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ﬁtvﬁvMM MJML~M~_ﬁM AJ ‘A\_A/J\_ﬁ_,\_¥AA¥#_;A*
"""N""""'N"""'"N"'"'"'N"""'"N"'"'"'N"'"""N"'"'"'N"'"""N""""'N""""'N
10 9 5 4 3 2 1 ppm
W’%’wﬁ o | (o|o < (vt o) (0 |
S|dl¥|N S| |b| o2 SINIDIS||S < (N
—A|O|O o o ol|o ol|H|o|o] O —|O

Figure S64. 1H NMR Spectrum of 7 (major + minor, dr 86:14)



Page 68 of 74

NOMONONDO AVDIVDTOMNMOANNND AN ONWOONOW©OO ©
NOOANTNOCOVNOMAONOININTMORMONOONTNHITINOOWO T ~ 0 0o S~ M
Current Data Parameters NNOBNNNIOODD D POBBHBONNIOID DD NOON00N~G 0 SN ] oo~ MNO N
em_mTo SHECONOONOANNNNNNNINNNNNNNAAATATOO 990N NS N EEY) SO0 Y oo
NAME INN-PB-TI-TRIAZOIEHF A A Ad Ad A Ad A A AdAd A A Ad A AdAd A AdAd A AdAdAAAAAA A A A ANNN © © < < < MO N NN
EXPNO 4
PROCNO 1 \\\\Nﬁ////ﬁ%/ \// \/ \// \/ ‘ \/

F2 - Acquisition Parameters

Date_ 20170223

Time 8.44

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CcDC13 Ph
NS 12965

DS 0 g
SWH 29761.904 Hz

FIDRES 0.454131 Hz Pd opq
AQ 1.1010048 sec \N
RG 197.27

bW 16.800 usec |

DE 6.50 usec

TE 298.3 K N S

D1 1.00000000 sec | 7

D11 0.03000000 sec

TDO 1

== CHANNEL f1 ==
125.7703637 MHz
13C
8.90 usec
103.00000000 W

== CHANNEL f2 ==
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.17267001 W
F2 - Processing parameters
SI 32768
SF 125.7577678 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure $65. *C NMR Spectrum of 7 (major + minor, dr 86:14)
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Current Data Parameters L B B I B B B B B B I B B B B B B B B B B B B B B I B I I B R T I A D ©o © < < MM ANNNN
NAME INN-PB-TI-TRIAZOLE-APT
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170223
Time 0.20
INSTRUM spect
PROBHD 5 mm PABBO BB/ Ph
PULPROG jmod
TD 65536
SOLVENT cDC13
NS 1096 -
DS 0 N
SWH 29761.904 Hz N, 7
FIDRES 0.454131 Hz N
RO 1.1010048 sec
RG 197.27 |
bW 16.800 usec
DE 6.50 usec N S
TE 298.2 K
CNST2 145.0000000 | 7
CNST11 1.0000000
D1 1.00000000 sec
D20 0.00689655 sec
TDO 1
== CHANNEL f1 =
125.7703643 MHz
13C
8.90 usec
17.80 usec
103.00000000 W
== CHANNEL f2 =
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG (2 waltz16
PCPD2 80.00 usec
PLW2 13.00000000 W
0.34327999
276
SF 125.7577690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure $66. *C-APT NMR Spectrum of 7 (major + minor, dr 86:14)
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NAME INN-PB-384-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20191126

Time 15.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 16

DS 0

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72

DW 50.000 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 13.35 usec
PLW1 16.00000000 w

F2 - Processing parameters
ST 65536

SF 500.1300064 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Page 70 of 74
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Figure S67. *H NMR Spectrum of 10 (major + minor, dr > 95:05)
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Current Data Parameters
NAME INN-PB-384-13C
EXPNO 1
PROCNO 1 ( B
F2 - Acquisition Parameters
Date_ 20191126
Time 15.05
INSTRUM spect O
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 240 |
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz N S
20 1.1010048 sec | 10
RG 197.27
DW 16.800 usec ~ ~
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
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Figure $68. *C NMR Spectrum of 10 (major + minor, > dr 95:05)
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Figure $69. *C-APT NMR Spectrum of 10 (major + minor, dr 95:05)



Table S1. Crystal data and structure refinement for thiopyranoindole 3j

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group
Unit cell dimensions

Volume
Z, Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta

INN-PB-86C

C18H15BrN2028

403.29

293(2) K

0.71070 A

Trigonal, R -3

a=29.728(9) A a=90°.
b =29.728(9) A B=90°.
c=9.928(3) A y = 120°.
7598(4) A3

18, 1.586 Mg/m3

2571 mm-1
3672

0.066 x 0.086 x 0.434 mm?3

3.51 to 24.99°.

-35<=h<=34, -35<=k<=35, -11<=I<=11
19656

2968 [R(int) = 0.1924]

=24.99° 99.8 %
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Absorption correction

Refinement method

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

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

Largest diff. peak and hole

Numerical

Full-matrix least-squares on F2
2968 /0/ 217

1.115

R1=0.0572, wR2 = 0.1497
R1 =0.0630, wR2 = 0.1566

1.145 and -0.822 e.A-3

Page 74 of 74



