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Scheme 1: Synthesis of symmetrical ortho-(hydroxyldiarylmethyl)arene-2-ol derivatives, 2aa-2ch™®
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x = 5.0 mmol of ArMgBr for 1 mmol of substrate, y = 3.0 mmol of ArMgBr for 1 mmol of substrate
Scheme 2: Synthesis of compound 4 & 5
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Scheme 3: Synthesis of unsymmetrical ortho-(hydroxyldiarylmethyl)arene-2-ol derivatives, 6aa-6bi
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m = 2.5 mmol of ArMgBr for 1 mmol of substrate, n = 2.5 mmol of ArMgBr for 1 mmol of substrate



Scheme 4: Synthesis of (2-mercaptophenyl)diarylmethanol derivatives, 8a-8f
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Figure 1: *"H-NMR spectra for compound 3aa
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Figure 2: BC-NMR spectra for compound 3aa
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Figure 3: "H-NMR spectra for compound 3ab
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Figure 3: "H-NMR spectra for compound 3ab
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Figure 4: BC-NMR spectra for compound 3ab
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PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127579 MHz
WDW EM
SSB 0o
LB 1.00 Hz
GB 0o
PC 1.40
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Figure 12: BC-NMR spectra for compound 3af
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Figure 13: '"H-NMR spectra for compound 3ag
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Current Data Parameters

NAME MK-II-400
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190422
Time 12.38
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 456

DW 60.800 usec
DE 6.00 usec
TE 292.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 13a: "H-NMR spectra expansion for compound 3ag
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. . . . . . . . . . . . . . . . . . . . . . . . . . . e v OO I~ Current Data Parameters
HO AN AN A1 MOOOOONOITM~TVOUSOODWVWINANOOS - - - N NAME MK-II-400
CounmLrrLTroonnonnomoaNANdNANANANANANAN A A A OO O M EXPNO 2
L I TR I B TR T R IO O IR O IR o O O IO o O IO T R IR R TR O IR o R O IR o O Y B S PROCNO 1
‘\\:\‘N /’/%l//,/l//;/' | F2 - Acquisition Parameters
Date_ 20190423
Time 10.22
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
F RG 256
DW 20.800 usec
DE 6.00 usec
O = 291.5 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
COOD —
NUC1 13C
o F Pl 9.95 usec
3ag PL1 -1.00 4B
SFO1 100.6228298 MHz
C L f2
CPDPRG[2 waltzl6é
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 3276
SF 100.6127591 MHz
WDW EM
SSB [o]
1B 1.00 Hz
GB [o]
PC 1.40
T T T T T T T T
180 160 140 120 100 80 60 40

Figure 14: *C-NMR spectra for compound 3ag
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Figure 15: '"H-NMR spectra for compound 3ah
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Current Data Parameters

NAME MK-ED-42
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190301

Time 22.35
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 812

DW 60.800 usec
DE 6.00 usec
TE 293.9 K

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

Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768

SF 400.1300458 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



668 9 —

870 'L—
690 L—

ZET L—
¥OT L—
G8T " L—
€€C L~
1S L~
192" L—
69z L
yZE L —
EVE L —
19€°L—

LOV " L—
69V L—

896 'L—
88G°L—

SL9 " L—
969 'L—

3ah

Cl
IIOICI

- e

(e}
(e}
—

7.0

7.2

&

©
N
—

¢ Y

I
(]
o

7.4

7.5

o

TH

7.7

7.8

r

©
(e}
—

o

-

©
o
—

Figure 15a: "H-NMR spectra expansion for compound 3ah
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Figure 16: >*C-NMR spectra for compound 3ah
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NAME MK-ED-42-A

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20190320

Time 19.30

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 40.3

DW 20.800 usec

DE 6.00 usec

TE 297.5 K

D1 2.00000000 sec

dii1 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

======== CHANNEL f1 ========

NUC1 13C

Pl 9.95 usec

PL1 -1.00 dB

SFO1 100.6228298 MHz
CHANNEL f£2

CPDPRG[2 waltzlé

NUC2 1H

PCPD2 90.00 usec

PL12 14.95 dB

PL13 120.00 dB

PL2 -1.00 dB

SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127558 MHz

WDW EM

SSB (o]

LB 1.00 Hz

GB 0o

PC 1.40
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Figure 17: '"H-NMR spectra for compound 3ai
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Current Data Parameters

NAME MK-ED-39
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190212

Time 10.50
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 181

DW 60.800 usec
DE 6.00 usec
TE 292.6 K

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

Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 17a: '"H-NMR spectra expansion for compound 3ai
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LT O OO OO ANNANANANANANANANNANANANANANANAAASSO b EXDPNO 2
T AT AT AT A A A A A A AT A A A A A A A A A A A A A PROCNO 1
\M‘Mrr/v}% | F2 - Acquisition Parameters
Date_ 20190322
Time 7.38
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 167
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
CF3 RG 912
DW 20.800 usec
DE 6.00 usec
TE 295.5 K
D1 2.00000000 sec
d1i1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
(o) CF3 NUC1 13C
Pl 9.95 usec
3ai PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127570 MHz
WDW EM
SSB (o]
LB 1.00 Hz
GB (o]
PC 1.40
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Figure 18: >*C-NMR spectra for compound 3ai
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Figure 19: '"H-NMR spectra for compound 3ba
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NAME MK-XN-M1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190102

Time 10.31
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 114

DW 60.800 usec
DE 6.00 usec
TE 289.8 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768

SF 400.1300673 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



C1l3CPD CDC13 {D:\CRR}

—151.113
—146.589

3ba

nmr 1

INDANWOWHITM OO

OO O WO ML oN < —
Lo~ MO ® O [
. . . . . . . . < - 00 <
C)Y 00 0 00 O I M W ... .
NANNNNNAN- ~~ 0 <
A A A A A A ~ o~ o~ Sy

N

\
4
N

180 160

140 120 100 80 60 40 20 ppm

Figure 20: >*C-NMR spectra for compound 3ba
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Current Data Parameters

NAME MK-XN-M1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190102
Time 10.48
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 406
DW 20.800 usec
DE 6.00 usec
TE 290.0 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1l =
13C
9.95 usec
-1.00 dB
100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzle
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127642 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
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Figure 21: "H-NMR spectra for compound 3bb
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Current Data Parameters

NAME MK-ED-45
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190318

Time 14.54
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 128

DW 60.800 usec
DE 6.00 usec
TE 294.7 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768

SF 400.1300091 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 22: *C-NMR spectra for compound 3bb
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Current Data Parameters

NAME MK-ED-45
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190318

Time 15.01
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 101

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 645

DW 20.800 usec
DE 6.00 usec
TE 294.9 K

D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz

CPDPRG[2

CHANNEL f2 ==

waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127608 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
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EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190104
Time 12.26
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 228
DW 60.800 usec
DE 6.00 usec
TE 293.9 K
D1 1.00000000 sec
TDO 1
@)
======== CHANNEL fl ========
3bc NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299353 MHz
WDW EM
SSB (0]
LB 0.30 Hz
GB 0
WMML J JLL PC 1.00
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Figure 23: "H-NMR spectra for compound 3bc
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Figure 24: *C-NMR spectra for compound 3bc
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Current Data Parameters

NAME MK-XN-M4
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190104
Time 12.42
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 220
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 45.2
DW 20.800 usec
DE 6.00 usec
TE 294.2 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 ==
13C
9.95 usec
-1.00 dB

100.6228298 MHz

CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127570 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Figure 25: '"H-NMR spectra for compound 3bd
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Current Data Parameters

NAME MK-XN-M5-F
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190622

Time 18.40
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 161

DW 60.800 usec
DE 6.00 usec
TE 293.1 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300095 MHz
WDW EM

SSB (o]

LB 0.30 Hz
GB (o]

PC 1.00
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Figure 26: BC-NMR spectra for compound 3bd
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Current Data Parameters

NAME MK-XN-M5-F
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190622

Time 19.11
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 36

DW 20.800 usec
DE 6.00 usec
TE 293.2 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127608 MHz
WDW EM

SSB 0o

LB 1.00 Hz
GB 0

PC 1.40
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Date 20190403
Time 11.32
INSTRUM spect
Cl PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
H,C 0] cl RG 228
DW 60.800 usec
3ch DE 6.00 usec
TE 294.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300009 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L J PC 1.00
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Figure 27: '"H-NMR spectra for compound 3ch
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Figure 27a: "H-NMR spectra expansion for compound 3ch
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Figure 28: >*C-NMR spectra for compound 3ch
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Current Data Parameters

NAME MK-II-387
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190403

Time 18.39
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 45.2

DW 20.800 usec
DE 6.00 usec
TE 297.6 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13c

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127572 MHz
WDW EM

SSB

LB 1.00 Hz
GB

PC 1.40
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L Current Data Parameters
NAME MK-ED-47
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190320
Time 12.53
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 161
DW 60.800 usec
DE 6.00 usec
TE 295.7 K
- D1 1.00000000 sec
O (@) TDO 1
7aa ======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300092 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB 0]
PC 1.00

Figure 29: 'H-NMR spectra for compound 7aa
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Figure 29: '"H-NMR spectra for compound 7aa
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PR R EEEEEEEEE R R EEE: RO e Current Data Parameters

A A A A A A A A A A A A A A A A ~r~ o~ 0 - NAME MK-ED-47A
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190320
Time 23.56
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 101
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 724
DW 20.800 usec
DE 6.00 usec
TE 298.3 K
D1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec
P TDO 1
(6] O

7aa NUC1 13C
Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127634 MHz
WDW EM
SSB [}]
LB 1.00 Hz
GB (o]

T T T T T T T T T T T T T T T T T T T 1 PC 1.40
180 160 140 120 100 80 60 40 20 PpPm

Figure 30: >*C-NMR spectra for compound 7aa
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Current Data Parameters

NAME MK-II-403
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190424
Time 10.50
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 256
DW 60.800 usec
DE 6.00 usec
TE 297.5 K
D1 1.00000000 sec
(@) TDO 1

7ab O\ ======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

| Jm I A A L

13 12 11 10 5 4 3 2 1 ppm

Figure 31: '"H-NMR spectra for compound 7ab
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Figure 32: >*C-NMR spectra for compound 7ab
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Current Data Parameters

NAME MK-I-403
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190424

Time 19.23
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 129

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 228

DW 20.800 usec
DE 6.00 usec
TE 294 .3 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 4B
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127631 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB o

PC 1.40
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Figure 33: 'H-NMR spectra for compound 7ac
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Current Data Parameters

NAME MK-II-396
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190408

Time 12.38
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 406

DW 60.800 usec
DE 6.00 usec
TE 294.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300450 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 33a: '"H-NMR spectra expansion for compound 7ac
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Figure 34: >*C-NMR spectra for compound 7ac
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Current Data Parameters

NAME MK-II-396
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190408

Time 16.15
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 45.2

DW 20.800 usec
DE 6.00 usec
TE 294.4 K

D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13cC

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127624 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0o

PC 1.40
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Current Data Parameters

NAME MK-II-425 solved
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190531
Time 21.42
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 228
DW 60.800 usec
_ DE 6.00 usec
o) N TE 291.9 K
7ad ‘ D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
j J PC 1.00

12 11 10 9 8 7 6 5 4 3 2 1 ppm
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Figure 35: "H-NMR spectra for compound 7ad
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Figure 36: BC-NMR spectra for compound 7ad
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Current Data Parameters

NAME MK-II-425-A
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20190531

Time 22.26
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 406

DW 20.800 usec
DE 6.00 usec
TE 292.3 K

D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127588 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Figure 37: '"H-NMR spectra for compound 7ae
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Current Data Parameters

NAME MK-II-406
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190425

Time 22.37
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 203

DW 60.800 usec
DE 6.00 usec
TE 292.5 K

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

Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 37a: "H-NMR spectra expansion for compound 7ae
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Figure 38: >*C-NMR spectra for compound 7ae
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Current Data Parameters

NAME MK-II-406
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20190426

Time 7.39
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 74

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 256

DW 20.800 usec
DE 6.00 usec
TE 295.0 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127637 MHz
WDW EM

SSB

LB 1.00 Hz
GB

PC 1.40
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M\Ww& Current Data Parameters
NAME MK-II-417-A

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190514
Time 10.14
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2
SWH 8223.685 Hz

‘ FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 362
O DW 60.800 usec
7af DE 6.00 usec
TE 292.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz

Jm GB 0

L PC 1.00
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Figure 39: "H-NMR spectra for compound 7af
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Figure 40: *C-NMR spectra for compound 7af

Current Data Parameters

NAME MK-II-417-A
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190514

Time 11.59
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 220

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3

DW 20.800 usec
DE 6.00 usec
TE 292.9 K

D1 2.00000000 sec
dl1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13cC

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127634 MHz
WDW EM

SSB 0o

LB 1.00 Hz
GB 0o

PC 1.40



PROTON CDC13 {D:\CRR} CIF NMR 1

13

12

11

10

8 7 6 5 4 3 2

=INFIEEIRREIEEEIEE
@@ ddN|N|R R |9
—loldlolHlHlHlmlololHl o

Figure 41: "H-NMR spectra for compound 7ag
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1 ppm

Current Data Parameters

NAME MK-II-394
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190408

Time 12.33
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 181

DW 60.800 usec
DE 6.00 usec
TE 294.9 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300529 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



PROTON CDC13 {D:\CRR} CIF NMR 1

n < ~ o i cocor~ToNoONUMEFONTHNHHOTMO~T0ONISHOMWOIYTYNO

@ O o O r~ ANLTONOOILISAINHOODOWLWOUNTIMNMNANOONNNOMNO TN OIS LN

O n n < Q'MMMMMNNNNNHHHHHHHHHOOOO\O\O\O\O\QQQ

~ - ~ - ~ l\l\l\l\l\l\l\l\I\I\I\FI\I\I\I\I\I\I\PPPI\W\O\O\OO\D\O\O
F

L L e e B o B e B . B S IS IR ENLENL L AL I AL AL A L B

775 770 765 760 755 750 745 740 735 730 725 720 715 7.10 7.05 7.00 6.95 6.90

W oW W W W ww e

Figure 41a: "H-NMR spectra expansion for compound 7ag
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Figure 42: *C-NMR spectra for compound 7ag
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Current Data Parameters

NAME MK-II-394
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190408

Time 15.43
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3

DW 20.800 usec
DE 6.00 usec
TE 294.4 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 13cC

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127588 MHz
WDW EM

SSB (0]

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME MK-II-385
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190329
Time 15.35
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
CF3 SOLVENT cpcl3
NS 16
O DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
OO O RG 322
o DW 60.800 usec
DE 6.00 usec
7ah TE 297.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
I i h i PC 1.00

12 11 10 9 8 7 6 5 4 3 2 1 ppm

Figure 43: 'H-NMR spectra for compound 7ah
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Figure 43a: "H-NMR spectra expansion for compound 7ah
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Current Data Parameters

C13CPD CDC13 {D:\CRR} CIF NMR 1
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Figure 44: BC-NMR spectra for compound 7ah

NAME
EXPNO
PROCNO

MK-II-385
2
1

F2 - Acquisition Parameters

Date_ 20190331

Time 10.21
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3

DW 20.800 usec
DE 6.00 usec
TE 292.7 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127603 MHz
WDW EM

SSB o]

LB 1.00 Hz
GB 0o

PC 1.40
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Figure 45: "H-NMR spectra for compound 7ai
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Current Data Parameters

NAME MK-II-398
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190411

Time 10.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 406

DW 60.800 usec
DE 6.00 usec
TE 292.4 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 45a: '"H-NMR spectra expansion for compound 7ai
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Figure 46: >*C-NMR spectra for compound 7ai
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Current Data Parameters

NAME MK-II-398
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190411

Time 12.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 74

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 575

DW 20.800 usec
DE 6.00 usec
TE 295.4 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1l ========
NUC1 13cC

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127567 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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\1\“\& %’%‘/ | Current Data Parameters
NAME MK-II-392
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190403
Time 18.53
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
O 20 3.9845889 sec
RG 181
DW 60.800 usec
DE 6.00 usec
O O TE 297.6 K
~o 0O CH, D1 1.00000000 sec
TDO 1
7bc
======== CHANNEL f1 ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300514 MHz
WDW EM
SSB 0
LB 0.30 Hz
A GB 0
PC 1.00
9 5 4 3 2 1 ppm

8 7 6
SH EH D S e
N =1 =] —

A
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Figure 47: "H-NMR spectra for compound 7bc
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N> AS~COWVOWNOXIEr+H OWMO ON O
TOOANANNOINOITMNOMOANDN®M O o I o T ent Data Fe e s
e e e e« s e e s s e e s e s s s+ =P O Te) (V) N EXPNO >
DA rH OIS~ OOHOOHNO0WOWOM W -HWOWOWOoOH ¢ o . . . PROCNO 1
nmuomuomLrnnoaNaNaNdNdNANANANA A HO NV LN ™ i
F2 - Acquisition Parameters
'\'\'\;I\'\\‘V/“//‘/‘/// \l/ | | Date_ 20190403
Time 20.37
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
Ns 72
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 45.2
DW 20.800 usec
DE 6.00 usec
TE 297.8 K
D1 2.00000000 sec
di1 0.03000000 sec
O DELTA 1.89999998 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl 9.95 usec
PL1 -1.00 4B
~
0O O CH3 SFO1 100.6228298 MHz
======== CHANNEL f£f2
7bc CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 4B
PL13 120.00 4B
PL2 -1.00 aB
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127598 MHz
WDW EM
SSB o)
LB 1.00 Hz
GB (]
PC 1.40
! I ! I ! I ! I ! I ! I ! I ! I ! I ! 1
180 160 140 120 100 80 60 40 20 ppm

Figure 48: BC-NMR spectra for compound 7bc
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Current Data Parameters

M\\WM Cuzr

MK-II-416

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190509

Time 10.52
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 181

DW 60.800 usec
DE 6.00 usec
TE 291.2 K

D1

iln NUC1
P1
PL1

‘ SFol

1.00000000 sec
1

CHANNEL fl1 ========
1H
14.35 usec
-1.00 dB
400.1324710 MHz

7bf F2 - Processing parameters
SI 32768
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[} LMUMU d .
I L B B L L L I L L L L I LI L L I S B
11 10 9 6 5 4 3 2 ppm
o ™
< <
— ™

Figure 49: '"H-NMR spectra for compound 7bf
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H-NMR spectra expansion for compound 7bf
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Figure 50: BC-NMR spectra for compound 7bf
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Current Data Parameters

NAME MK-II-416
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20190509

Time 12.14
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287

DW 20.800 usec
DE 6.00 usec
TE 293.0 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL £f2 ===
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127627 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME MK-II-414
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190506
Time 11.28
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
F SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 228
DW 60.800 usec
DE 6.00 usec
TE 291.0 K
O O D1 1.00000000 sec
\O 0 TDO 1
7bg ======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
! it PC 1.00

12 11 10 9 8 7 6 5

%0 [© [MN| D= ™~
L@ QN e
s ||| =[] —i

Figure 51: "H-NMR spectra for compound 7bg

3 2 1 ppm
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Figure 52: >*C-NMR spectra for compound 7bg
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Current Data Parameters
NAME

MK-II-414-A

EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20190507
Time 15.32
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 187
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 322
DW 20.800 usec
DE 6.00 usec
TE 293.5 K
D1 2.00000000 sec
d1i1i 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CI L £1
NUC1 13C
Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
====—==—= CHANNEL f£2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127597 MHz
WDW EM
SSB o]
LB 1.00 Hz
GB o]
PC 1.40
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Figure 53: "H-NMR spectra for compound 7bi
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Current Data Parameters

MHz

Hz

NAME MK-II-397-A
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190527
Time 14.30
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9845889
RG 406
DW 60.800
DE 6.00
TE 294.6
D1 1.00000000
TDO 1
======== CHANNEL f1l
NUC1 1H
Pl 14.35
PL1 -1.00
SFO1 400.1324710
F2 - Processing parameters
ST 32768
SF 400.1300094
WDW EM
SSB 0

LB 0.30
GB 0

PC 1.00
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Figure 54: BC-NMR spectra for compound 7bi
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Current Data Parameters

NAME MK-II-397-A
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date__ 20190530

Time 11.29
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631488 sec
RG 40.3

DW 20.800 usec
DE 6.00 usec
TE 294.2 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127564 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB (4]

PC 1.40
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Figure 55: "H-NMR spectra for compound 9a
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NAME MK-III-440
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190821

Time 15.41
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 144

DW 60.800 usec
DE 6.00 usec
TE 292.3 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 Processing parameters
ST 32768

SF 400.1300030 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



C13CPD CDC13 {D:\CRR} CIF NMR 1

< HOOWMNOI~0M
O MNDOWMMHMOHMO O VO r~ :g :g Sj
. . R . . o . . . <p
Srmadsrresy e ! Surzent Pata paraneters
LT OONNANANNANAN ~ -~ ™
A A A A A A A A ~~ o~ 0 EXPNO 2
PROCNO 1
II\\"I\'\N% W F2 - Acquisition Parameters
Date_ 20190821
Time 17.23
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 36
DW 20.800 usec
DE 6.00 usec
TE 292.7 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
S ======== CHANNEL fl ========
ga NUC1 13C
Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127682 MHz
WDW EM
SSB
LB 1.00 Hz
I 5
n " PC 1.40
i I i I i I i I i I i I i I i I i I i 1
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Figure 56: BC-NMR spectra for compound 9a
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Figure 57: "H-NMR spectra for compound 9a
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Current Data Parameters

NAME MK-ED-43
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190311

Time 12.56
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 406

DW 60.800 usec
DE 6.00 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1299874 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



TreeEp BRUKER
M MO OSSO VNV~ OMO < OO I~
OO I OOI 1 OHMOWOKWMOO ®© O oo o I~ r~
M AN AN OO ANOSOTINOAN OO O ~umn < - O <
L S T R S S S I < +— O ™M un Current Data Parameters
W OO O M ANOOIMNSOMSE O MMMOMAN A NAME MK-ED-43
OO OMOOMOOOONANNANN A A A ~ -~ N LN EXPNO 2
L R e R R O O R R IR e T IO O O I IO IO IO | -~~~ 1 N 0 PROCNO 1
'\H\‘\“\j///'% \]/ V / F2 - Acquisition Parameters
Date_ 20190311
Time 13.01
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362
DW 20.800 usec
\O DE 6.00 usec
TE 295.9 K
D1 2.00000000 sec
O 411 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
NUC1 13C
O O Pl 9.15 usec
~ PL1 0 dB
S (®) SFo1 100.6228298 MHz
9b ————— CHANNEL £2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MH=z
F2 - Processing parameters
SI 32768
SF 100.6127578 MHz
WDW EM
SSB [o]
LB 1.00 Hz
GB [o]
PC 1.40
T T T T T T T T T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 prm

Figure 58: >*C-NMR spectra for compound 9b
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Figure 59: "H-NMR spectra for compound 9¢
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Current Data Parameters

NAME MK-III-444
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190828

Time 12.08
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 114

DW 60.800 usec
DE 6.00 usec
TE 292.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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A A A A A AA A A AA A A A A ~~ o~ 7] I EXPNO 2
PROCNO 1
I&\\W% W F2 - Acquisition Parameters
Date_ 20190828
Time 12.23
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362
DW 20.800 usec
DE 6.00 usec
TE 292.5 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
S NUC1 13c
Pl 9.95 usec
9c PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127659 MHz
WDW EM
SSB
LB 1.00 Hz
GB
" Vo L - AT PC 1.40
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Figure 60: >*C-NMR spectra for compound 9c¢
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Figure 61: "H-NMR spectra for compound 9d

Current Data Parameters

NAME MK-III-446
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190830

Time 12.39
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 406

DW 60.800 usec
DE 6.00 usec
TE 295.6 K

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

Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 62: >*C-NMR spectra for compound 9d
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Current Data Parameters

NAME MK-III-446
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20190830
Time 16.16
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 322

DW 20.800 usec
DE 6.00 usec
TE 293.9 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl

NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 4B
PL2 -1.00 @B
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127632 MHz
WDW EM

SSB (0]

LB 1.00 Hz
GB (o]

PC 1.40
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EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190910
Time 23.05
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zg30
TD 65536
SOLVENT CDC13
F NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 144
DW 60.800 usec
DE 6.00 usec
TE 295.5 K
S F D1 1.00000000 sec
9e TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300567 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB (o]
PC 1.00

12 11 10 9

~
()]

4 3 2 1 ppm
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Figure 63: '"H-NMR spectra for compound 9e
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Figure 64: BC-NMR spectra for compound 9e
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Current Data Parameters

NAME MK-III-449
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190911

Time 9.23
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 300

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 36

DW 20.800 usec
DE 6.00 usec
TE 294 .5 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz

======== CHANNEL £2 ====
CPDPRG[2

waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127599 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Figure 65: '"H-NMR spectra for compound 9f
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Current Data Parameters

NAME MK-II-424-A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190926

Time 15.10
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 161

DW 60.800 usec
DE 6.00 usec
TE 293.1 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300065 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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M OMOMOOMOOMOONONDMOANANNNNNNAAN ~r~- v —
A A A A A A A A A A A A A ~ -~ 0 EXPNO 2
PROCNO 1
I\&ﬁ\/“/%) W F2 - Acquisition Parameters
Date_ 20190926
Time 15.17
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
Cl RG 456
DW 20.800 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dl1l 0.03000000 sec
DELTA 1.89999998 sec
L) 1
======== CHANNEL f1 ========
S Cl NUC1 13c
of Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127614 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i I i I I i I i I I i I I I
180 160 140 120 100 80 60 40 20 ppm

Figure 66: >*C-NMR spectra for compound 9f
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E— Current Data Parameters
NAME MK-II-363-F
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190816
Time 9.11
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
F NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
OH RG 144
DW 60.800 usec
DE 6.00 usec
OH F TE 291.2 K
D1 1.00000000 sec
2ag TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300096 MHz
WDW EM
SSB (]
LB 0.30 Hz
J( k GB 0
1 N i pC 1.00

11 10 9 8 7 6 5 4 3 2 1 ppm
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Figure 67: "H-NMR spectra for compound 2ag
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Figure 67a: "H-NMR spectra expansion for compound 2ag
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O N~ TOOWOWOVOTHO®WIN
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MHMOOIT NN INWOI I NN c e e et DAt o ramete s
CONNILTLTOONOANANNNNNNA A nr~~ Y
A A A A A A A A A A A A A A A 0NN~ EXPNO 2
PROCNO 1
'\I\I\INI\'I\I\ |/H///I// \ W F2 - Acquisition Parameters
Date_ 20190816
Time 9.33
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT cpcils
NS 350
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
F RG 36
DW 20.800 usec
DE 6.00 usec
TE 291.5 K
O D1 2.00000000 sec
d11 0.03000000 sec
OH DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
OH F NUC1 13c
Pl 9.95 usec
2ag PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127592 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
bt Okt duiria BC 1.40
T I T I T I T I T I T I T I T I T I T 1
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Figure 68: >*C-NMR spectra for compound 2ag
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Current Data Parameters

NAME MK-ED-75-CL
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190807
Time 17.09
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
cl DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 406
OH DW 60.800 usec
DE 6.00 usec
TE 294 .4 K
OH Cl D1 1.00000000 sec
TDO 1
2ah
======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
M GB 0
i I h 411 PC 1.00

11 10 9 8 7 6 5 4 3 2 ppm
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Figure 69: "H-NMR spectra for compound 2ah
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Figure 70: >*C-NMR spectra for compound 2ah
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NAME MK-ED-75-CL
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190808
Time 16.05
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3

DW 20.800 usec
DE 6.00 usec
TE 293.0 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

= CHANNEL fl =

13C
9.95 usec
-1.00 dB
100.6228298 MHz

CHANNEL £2 ========

CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127586 MHz
WDW EM
SSB

LB 1.00 Hz
GB

PC 1.40
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Figure 71: "H-NMR spectra for compound 2ai
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Current Data Parameters

NAME MK-ED-34-S
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190807

Time 17.14
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 203

DW 60.800 usec
DE 6.00 usec
TE 294.4 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB (o]

PC 1.00
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Figure 72: "H-NMR spectra for compound 2ai
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Current Data Parameters
NAME

EXPNO
PROCNO

MK-ED-34-S
2
1

F2 - Acquisition Parameters

Date 20190808
Time 15.52
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3
DW 20.800 usec
DE 6.00 usec
TE 292.9 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======—= CHANNEL f2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 @B
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127593 MHz
WDW EM
SSB [o]
LB 1.00 Hz
GB [o]
PC 1.40
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\ \\\1\ \\ Wn/' Current Data Parameters
NAME MK-MM-11

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190215
Time 23.26
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
OH SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 512
DW 60.800 usec
OH DE 6.00 usec
TE 291.9 K
2ba D1 1.00000000 sec
TDO 1
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300478 MHz
WDW EM
SSB 0
LB 0.30 Hz
- A z
. PC 1.00

9 8 7 6 5 4 3 2 1 ppm
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Figure 73: "H-NMR spectra for compound 2ba
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Te) T OO NNANAN A A < r-~r-~- w0 AME
o A A A A A A A A o~~~ EXPNO 2
PROCNO 1
| \ N\//n/ \ W F2 - Acquisition Parameters
Date_ 20181103
Time 15.32
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362
DW 20.800 usec
DE 6.00 usec
TE 295.2 K
OH D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
OH
2ba
CHANNEL £f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127611 MHz
WDW EM
SSB o]
LB 1.00 Hz
GB (o]
PC 1.40
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Figure 74: BC-NMR spectra for compound 2ba
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Figure 75: "H-NMR spectra for compound 2bb
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Current Data Parameters

NAME MK-MM-15
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190701

Time 16.22
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 144

DW 60.800 usec
DE 6.00 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300092 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 76: >*C-NMR spectra for compound 2bb
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Current Data Parameters

NAME MK-MM-15
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190701

Time 16.30
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 322

DW 20.800 usec
DE 6.00 usec
TE 296.2 K

D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1l ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz

CHANNEL £2

waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI1 32768
SF 100.6127599 MHz
WDW EM
SSB (o]
LB 1.00 Hz
GB (o]
PC 1.40
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Figure 77: "H-NMR spectra for compound 2bc
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Current Data Parameters

NAME MK-MM-16
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190212

Time 10.58
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 57

DW 60.800 usec
DE 6.00 usec
TE 292.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768

SF 400.1300724 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB (o]

PC 1.00
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Figure 78: BC-NMR spectra for compound 2bc
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Current Data Parameters
NAME

MK-MM-16
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date__ 20190215
Time 16.00
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362
DW 20.800 usec
DE 6.00 usec
TE 296.3 K
D1 2.00000000 sec
di1i 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1l
NUC1 13C
Pl 9.15 usec
PL1 0 dB
SFO1 100.6228298 MHz
======—= CHANNEL £2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6126938 MHz
WDW EM
SSB (4]
1B 1.00 Hz
GB (o)
PC 1.40
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Figure 79: "H-NMR spectra for compound 2bd
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Current Data Parameters

NAME MK-III-433-B
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190710

Time 11.18
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 256

DW 60.800 usec
DE 6.00 usec
TE 294.6 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300096 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 79a: 'H-NMR spectra expansion for compound 2bd
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Figure 80: *C-NMR spectra for compound 2bd
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Current Data Parameters

NAME MK-III-433-B
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190710

Time 16.46
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 158

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 456

DW 20.800 usec
DE 6.00 usec
TE 296.3 K

D1 2.00000000 sec
dii1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 4B
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127601 MHz
WDW EM

SSB (o]

LB 1.00 Hz
GB (o]

PC 1.40
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Figure 81: "H-NMR spectra for compound 2ch
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Current Data Parameters

NAME MK-MM-44
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190327

Time 14.52
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 228

DW 60.800 usec
DE 6.00 usec
TE 296.4 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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S-S NnNOM O
<00 O<TANMAN WO ~ 0 O < <
L O <  © o Current Data Parameters
T MNOMOOHSNHNO O~ O o s e e . . NAME MK-MM-44
N T MOANANNNNN A ™M~ -~ i EXPNO 2
L B e B B B e B B B B B | -~ r~-r- N PROCNO 1
\ '\x\'\//// \ W F2 - Acquisition Parameters
Date_ 20190331
Time 11.00
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 87
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
Cl RG 40.3
DW 20.800 usec
DE 6.00 usec
TE 292.6 K
D1 2.00000000 sec
di1l 0.03000000 sec
OH DELTA 1.89999998 sec
TDO 1
NUC1 13C
HSC OH Cl Pl 9.95 usec
PL1 -1.00 dB
2ch SFO1 100.6228298 MHz
======== CHANNEL £f2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127688 MHz
WDW EM
SSB (4]
LB 1.00 Hz
GB []
‘ l PC 1.40
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Figure 82: >*C-NMR spectra for compound 2ch
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\“\\\\/./% \ / NAME MK-II-369-F
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190501
Time 9.45
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
0] RG 101
o DW 60.800 usec
. DE 6.00 usec
N> TE 290.9 K
| D1 1.00000000 sec
OH TDO 1
4 ======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz

F2 - Processing parameters

ST 32768
SF 400.1300137 MHz
WDW EM
SSB 0
1B 0.30 Hz
J GB 0
A N PC 1.00
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Figure 83: 'H-NMR spectra for compound 4
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Figure 84: BC-NMR spectra for compound 4
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Current Data Parameters

NAME MK-II-369-F

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20190501

Time 10.06

INSTRUM spect

PROBHD 5 mm BBO BB-1lH

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 350

Ds 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 256

DW 20.800 usec

DE 6.00 usec

TE 291.1 K

D1 2.00000000 sec

dil 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

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

NUC1 13C

P1l 9.95 usec

PL1 -1.00 dB

SFO1 100.6228298 MHz
CHANNEL f£2

CPDPRG[2 waltzlé

NUC2 1H

PCPD2 90.00 usec

PL12 14.95 dB

PL13 120.00 dB

PL2 -1.00 dB

SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127655 MHz

WDW EM

SSB o

LB 1.00 Hz

GB (o]

PC 1.40
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Figure 85: 'H-NMR spectra for compound 5

116

NAME MK-II-370-2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190825

Time 10.44
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 114

DW 60.800 usec
DE 6.00 usec
TE 290.9 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300092 MHz
WDW EM

SSB

LB 0.30 Hz
GB

PC 1.00
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Figure 86: '"H-NMR spectra for compound 5
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NAME MK-II-370-2
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190825
Time 11.06
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 350

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362

DW 20.800 usec
DE 6.00 usec
TE 290.9 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f2 ====

CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127651 MHz
WDW EM
SSB 0o

LB 1.00 Hz
GB 0o

PC 1.40
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Current Data Parameters

NAME MK-II-371-C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190711
Time 14.19
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
0) b :
SWH 8223.685 Hz
OH FIDRES 0.125483 Hz
AQ 3.9845889 sec
Ol 2
- DW 60.800 usec
OH 0 DE 6.00 usec
6aa TE 293.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
L GB 0
L., N N PC 1.00

11 10 6 5 4 3 2 1 ppm

9 8 7
SO~ [~ |D]|0]0]D o<
el 2L 2|2 S b
e [ | = N Sles

Figure 87: "H-NMR spectra for compound 6aa
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Figure 87a: 'H-NMR spectra expansion for compound 6aa

119



C1l3CPD CDC13 {D:\CRR} CIF NMR 1

MOOMUWOUINO OO AN LNDH LN H O
NOOOWVWOMRMMANOWWMWOWMENRO WVWWOWHIMNSWOW o
. P e e e o e e PR QN < = 0 <
AL LTMNMOAONDVMWOWMON~NEOOMOAN o+ o+ .
DONLTOOONONANNANNANNANNNNAAS SO N
A A A A A A A A A A A A A 00~~~ Te)
OH
6aa
T T T T T T T T T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

Figure 88: BC-NMR spectra for compound 6aa
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Current Data Parameters

NAME MK-II-371-C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190711

Time 14 .24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 406

DW 20.800 usec
DE 6.00 usec
TE 293.6 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1l ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz

CHANNEL f2 ===

CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127614 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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‘\‘H\NV///% | Current Data Parameters
NAME MK-II-420-A
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190520
Time 11.31
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
O DS 2
SWH 8223.685 Hz
OH FIDRES 0.125483 Hz
o, AQ 3.9845889 sec
sens 2
OH DW 60.800 usec
DE 6.00 usec
6ab TE 293.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J ) 1 PC 1.00
I""”'"I”""'”I""”"'I'”""”I""”"'I'”""'W""”"'I'”""'W'""”"I'”""'W""'”"I"”""W
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Figure 89: '"H-NMR spectra for compound 6ab

121



PROTON CDC13 {D:\CRR} CIF NMR 1

- O — AN 00O OWON S O o Mo T O -
o - AN O - ONO VW< < N Q I~ TN NN o
o~~~ n N <+ OMOOMOANAN o o o o n N Lo Ln ™
~ - ~ - [l S N o~~~ O O v oo ((e)

SOATH
OH
6ab

72 71 70 69 68 67 66 65 64 63 ppm

B A

Figure 89a: 'H-NMR spectra expansion for compound 6ab
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Figure 90: >*C-NMR spectra for compound 6ab
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Current Data Parameters

NAME MK-II-420-A
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190520

Time 16.20
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 222

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3

DW 20.800 usec
DE 6.00 usec
TE 293.2 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127669 MHz
WDW EM

SSB o]

LB 1.00 Hz
GB 0

PC 1.40
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'H-NMR spectra for compound 6ac
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1

ppm

Current Data Parameters

NAME MK-II-395
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190405

Time 22.40
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgig

TD 32768
SOLVENT CDC13

NS 16

DS 2

SWH 8333.333 Hz
FIDRES 0.254313 Hz
AQ 1.9660800 sec
RG 203

DW 60.000 usec
DE 6.00 usec
TE 294.4 K

D1 1.00000000 sec
dll 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 14.35 usec
PL1 -1.00 dB
SFO1l 400.1325018 MHz
======== CHANNEL f2 ========
CPDPRG[2 garp

NUC2 31p
PCPD2 100.00 usec
PL12 120.00 dB
PL2 0 dB

SFO02 161.9760648 MHz
F2 - Processing parameters
SI 32768

SF 400.1300442 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Figure 91a: '"H-NMR spectra expansion for compound 6ac
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154.00
144.87

141.90
137.89

OH
D
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134.66

133.02
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128.29
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127.64
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126.02
123.63
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< N

CD. (\! Current Data Parameters
NAME MK-II-395

:2 g EXPNO 2
PROCNO 1

\\j//) F2 - Acquisition Parameters

Date_ 20190406
Time 0.39
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 77
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3
DW 20.800 usec
DE 6.00 usec
TE 294.4 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127619 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Figure 92: BC-NMR spectra for compound 6ac
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Figure 93: 'H-NMR spectra for compound 6ad
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Current Data Parameters

NAME MK-II-422
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190527

Time 14.35
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 228

DW 60.800 usec
DE 6.00 usec
TE 294.6 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H

Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 94: BC-NMR spectra for compound 6ad
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Current Data Parameters

NAME MK-II-422
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190530

Time 13.40
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3

DW 20.800 usec
DE 6.00 usec
TE 293.5 K
D1 2.00000000 sec
dl1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127590 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Figure 95: 'H-NMR spectra for compound 6ae
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Current Data Parameters

NAME MK-II-402
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190424

Time 11.01
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

Ns 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 287

DW 60.800 usec
DE 6.00 usec
TE 297.4 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 95a: "H-NMR spectra expansion for compound 6ae
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153.90
144.53
140.02
135.25
134.75
132.32
129.71
128.48
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Feeewsma o S Cuprent Data Parameters
NANANNANANANAND>SS O EXDPNO >
L R O o R TR IO O R I o O o o
PROCNO 1
l/l‘%' F2 - Acquisition Parameters
Date_ 20190424
Time 11.47
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 45.2
DW 20.800 usec
DE 6.00 usec
TE 296.8 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127572 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
N A A DA AT RN rC 1.40

180 160 140 120

100 80 20 pprm

Figure 96: >*C-NMR spectra for compound 6ae
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NAME MK-UN-04-A
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190702
Time 12.50
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 128
DW 60.800 usec
DE 6.00 usec
TE 294.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300044 MHz
WDW EM
SSB 0

Jﬂu LB 0.30 Hz
GB 0

JL [ I \ M_J w PC 1.00
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Figure 97: "H-NMR spectra for compound 6af
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Figure 97a: "H-NMR spectra expansion for compound 6af
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Current Data Parameters
NAME

MK-UN-04-A

EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190703
Time 11.19
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30
TD 65536
SOLVENT DMSO
Ns 512
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 322
DW 20.800 usec
DE 6.00 usec
TE 292.9 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl 9.95 usec
PL1 -1.00 dB
SFOl1 100.6228298 MHz
======== CHANNEL f£2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - P ing pa: ter
sI 32768
SF 100.6128072 MHz
WDW EM
SSB o)
1B 1.00 Hz
GB (o]
PC 1.40
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Figure 98: *C-NMR spectra for compound 6af
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NAME MK-II-378-0
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190815
Time 13.18
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
F DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
O AQ 3.9845889 sec
RG 128
DW 60.800 usec
OH DE 6.00 usec
TE 291.5 K
D1 1.00000000 sec
OH TDO 1
Gag ======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
J L J g o
. K BC 1.00
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Figure 99: '"H-NMR spectra for compound 6ag
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INSTRUM spect
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SOLVENT CDC13
NS 350
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
F RG 36
DW 20.800 usec
DE 6.00 usec
TE 291.7 K
D1 2.00000000 sec
OH dll 0.03000000 sec
DELTA 1.89999998 sec
LI |
OH ======== CHANNEL fl ========
NUC1 13C
Gag Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127630 MHz
IJ WDW EM
o ' ; bt v | luw | SSB 0
LB 1.00 Hz
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Figure 100: *C-NMR spectra for compound 6ag
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NUC1 1H
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PL1 -1.00 dB
SFO1 400.1324710 MHz
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SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
{ GB 0
. N PC 1.00
11 10 9 7 6 5 4 3 2 ppm

O[O [0 [© [ N0 SO ™
o Sl s S T el S et !
=1 =T N Bl I I S

Figure 101: *H-NMR spectra for compound 6ah
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PULPROG zgpg30
TD 65536
SOLVENT CDC13
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Ds 4
SWH 24038.461 Hz
CF FIDRES 0.366798 Hz
3 AQ 1.3631488 sec
RG 45.2
DW 20.800 usec
O DE 6.00 usec
TE 294.4 K
OH D1 2.00000000 sec
di1 0.03000000 sec
Oo O DELTA 1.89999998 sec
TDO 1
OH
Gah CHANNEL f1 =
13c
9.95 usec
-1.00 dB
100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127585 MHz
WDW EM
SSB
LB 1.00 Hz
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PC 1.40
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Figure 102: >*C-NMR spectra for compound 6ah
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SOLVENT CDC13
NS 16
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SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
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DW 60.800 usec
DE 6.00 usec
TE 290.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
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Figure 103: *H-NMR spectra for compound 6ai
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Figure 103a: '"H-NMR spectra expansion for compound 6ai
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Figure 104: *C-NMR spectra for compound 6ai
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Current Data Parameters

NAME MK-II-384-S
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20191104
Time 11.20
INSTRUM spect
PROBHD 5 mm BBO BB-1H
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TD 65536
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Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
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DW 20.800 usec
DE 6.00 usec
TE 291.0 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1l ========
NUC1 13cC

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 4B
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127592 MHz
WDW EM

SSB 0o

LB 1.00 Hz
GB 0o

PC 1.40
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NUC1 1H
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Figure 105: 'H-NMR spectra for compound 6bc

145



C1l3CPD CDC1l3 {D:\CRR}

CIF NMR 1

T OO ML O I OVYMOOOAN M LN
MO ANMMI>~NT~-OCON 00 I~ 0 v I~ ~ 00 WO < s r~
. . . . . . . . . . . B . . v <t i 0O o —
O IIANIMN~OOWWOTIM~IMNSIMN~ON NN . .
O IO FTTOMOMOANANANANANN OO <~ -~ 0 n —
L TR o B o O R B O o O TR O R IR O R | oo~ r~-r- n AN
OH
S0 OH
6bc
: , . . : , . , : , : , . , . , : , :
180 160 140 120 100 80 60 40 20 pprm

Figure 106: BC-NMR spectra for compound 6bc

146

Current Data Parameters
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MK-MM-45
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20190331
Time 11.20
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 100
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3
DW 20.800 usec
DE 6.00 usec
TE 292.8 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CI L f1
NUC1 13C
Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
CI L £2

CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127633 MHz
WDW EM
SSB o
1B 1.00 Hz
GB o
PC 1.40
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Figure 107: '"H-NMR spectra for compound 6bf
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Figure 107a: "H-NMR spectra expansion for compound 6bf
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Figure 108: Bc-NMR spectra for compound 6bf
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Current Data Parameters

NAME
EXPNO
PROCNO

MK-II-415
2
1

F2 - Acquisition Parameters

Date_ 20190507

Time 16.31
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3

DW 20.800 usec
DE 6.00 usec
TE 293.3 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127598 MHz
WDW EM

SSB

LB 1.00 Hz
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PC 1.40
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SOLVENT CDC13
F NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 144
OH DW 60.800 usec
DE 6.00 usec
TE 290.8 K
~ D1 1.00000000 sec
O OH TDO 1
6bg ======== CHANNEL fl ========
NUC1 1H
Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
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Figure 109: '"H-NMR spectra for compound 6bg
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Figure 110: >*C-NMR spectra for compound 6bg
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NAME MK-II-411
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190504

Time 22.51
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 350

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 40.3

DW 20.800 usec
DE 6.00 usec
TE 291.1 K

D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127619 MHz
WDW EM

SSB

LB 1.00 Hz
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Figure 111: '"H-NMR spectra for compound 6bi
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Current Data Parameters

NAME MK-MM-46
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190405

Time 22.36
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 203

DW 60.800 usec
DE 6.00 usec
TE 294.4 K

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

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 112: Bc-NMR spectra for compound 6bi
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Current Data Parameters

NAME MK-MM-46
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190406

Time 0.26
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 134

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 45.2

DW 20.800 usec
DE 6.00 usec
TE 294.5 K

D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127565 MHz
WDW EM

SSB (o]

LB 1.00 Hz
GB (o]

PC 1.40
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Figure 113: 'H-NMR spectra for compound 8a
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Current Data Parameters

NAME MK-III-434
EXPNO 3
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F2 - Acquisition Parameters
Date_ 20190817

Time 14.56
INSTRUM spect
PROBHD 5 mm BBO BB-1H
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DE 6.00 usec
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TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 114: *C-NMR spectra for compound 8a
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Current Data Parameters
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EXPNO 2
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F2 - Acquisition Parameters
Date 20190714

Time 11.51
INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 350

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 36

DW 20.800 usec
DE 6.00 usec
TE 291.5 K

D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13c

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127587 MHz
WDW EM

SSB

LB 1.00 Hz
GB

PC 1.40
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Figure 115: *H-NMR spectra for compound 8b
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Current Data Parameters
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F2 - Acquisition Parameters
Date_ 20190123

Time 15.09
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 32

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 287

DW 60.800 usec
DE 6.00 usec
TE 294.2 K

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

Pl 14 .35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
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INSTRUM spect
PROBHD 5 mm BBO BB-1H
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NS 256
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~o SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 45.2
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TE 294.2 K
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DELTA 1.89999998 sec
8b TDO 1
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NUC1 13C
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PL1 -1.00 dB
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NUC2 1H
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PL13 120.00 dB
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Figure 116: *C-NMR spectra for compound 8b
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Figure 117: '"H-NMR spectra for compound 8c
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======== CHANNEL fl ========
NUC1 1H

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
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WDW EM

SSB 0

LB 0.30 Hz
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Figure 118: *C-NMR spectra for compound 8c
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FIDRES 0.366798 Hz
AQ 1.3631488 sec
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DE 6.00 usec
TE 294.2 K
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DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
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PL1 -1.00 dB
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======== CHANNEL f2 ========
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NUC2 1H
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PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
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Figure 119: "H-NMR spectra for compound 8d
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Figure 120: Bc-NMR spectra for compound 8d
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Current Data Parameters
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F2 - Acquisition Parameters
Date 20190911

Time 22.37
INSTRUM spect
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NUC2 1H
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PL2 -1.00 dB
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F2 - Processing parameters
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Figure 121: '"H-NMR spectra for compound 8e
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======== CHANNEL f1l ========
NUC1 1H

Pl 14.35 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300934 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Figure 122: BC-NMR spectra for compound 8e
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Current Data Parameters
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Figure 123: "H-NMR spectra for compound 8f
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Figure 124: BC-NMR spectra for compound 8f
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AQ 1.3631488 sec
RG 40.3
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DE 6.00 usec
TE 295.2 K
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DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.95 usec
PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL12 14.95 dB
PL13 120.00 dB
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F2 - Processing parameters
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Fig. S1. (a) Absorption spectra of 3aa in different acid medium (b) Absorption spectra of 3aa
with various concentration of TfOH in CHCl;
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Fig. S2. Absorption spectra of 3aa, 3ab, 3ac, 3ah, and 3ai with TfOH in CHCl3
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Fig. S3. Fluorescence spectra of 3aa, 3ac, 3ah, and 3i with TfOH in CHCI;3
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Fig. S4. Fluorescence spectra of 3a, 11a, and 13a with TfOH in CHCl;
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